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METEOROLOGICAL OFFICE. 

BRI1'ISH METEOROLOGICAL AND M.AGNETIC YEAR-BOOK: 
GEOPHYSICAL J OURN AL. 

INTRODUCTION TO THE TABLES FOR 1913. 

THE Geophysical J ourrral gives daily values for the meteorological and geophysical 
elements observed at the three observatories of the Meteorological Office. Data 
are given for Meteorology, Solar Radiation, Seismology, Atmospheric Electricity, 
and Terrestrial Magnetism. From the beginning of 1912 the results of ascents at 
Upper Air Stations at Pyrton Hill, Aberdeen, Manchester, Brighton, Ditcham Park, 
and Limerick (Mungret College) have been included in the Journal. The correspond
ing results for earlier years were published in the Weekly Weather Report. Wind 
components are given for four additional anemograph stations. 

All values are referred to Greenwich Mean Time, and the hours are counted 
from midnight and numbered 0 to 24. 

All the units employed are based on the C.G.S. system. 
The tables are as follows :-

l. A table of notes on the records derived from the Galitzin Seismograph (two 
horizontal components and the vertical component) at Eskdalemuir, giving (i) the 
period and amplitude of the microseisms of the North cOlnponent not attributed directly 
to wind or other local disturbance of like character for each day at the four hours 0 h., 
6 h., 12 h., 18 h. The amplitude selected for publication is the greatest which occurs 
in half an hour, including the time in question, and the period is that characteristic of 
this largest wave; (ii) the charac:ter of the earthquakes according to the following 
notation, with notes on the computed distance of the epicentre, and the "phases" 
shown by the traces. The magnitude of an earthquake is indicated by-

I. Perceptible, II. Conspicuous, or III. Strong. When it is possible to aSSIgn 
the distance ~ of the epicentre, one of the following letters is added, viz. :-

d (domesticus) Local. 
v (vicinus) ~ < 1000 km. 

, r (remotus) ~ 1000 to 5000 km. 
u (ultimus) ~ > 5000 km. 

P. is the time of arrival I of the first phase (longitudinal waves). 
S. is the time of arrival of the second phase (transverse waves). 
L. is the time of arrival of the long waves. 

The co-ordinates of the epieentre relative to the station are-

~ = distance measured along the arc of the great circle. 
a = azimuth (0° to 360°) measured from North through East. 

This· table is intended as a Journal of seismological events for purposes of reference so 
far as concerns the more violent incidents recorded in the trace. 

Wt. 45577/351-400-3/14.-N. & Co.) Ltd. Gp. XV. 
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2. Daily meteorological data at 9 h. and 21 h. G. M. T. for Valencia Observa
tory in the form customary for entering the corresponding data which are published for 
eight stations in the British Isles in Section III. of the Year Book (Daily Readings 
at Meteorological Stations of the First and Second Orders). The instrumental values 
in the table are taken from the self-recording instruments at the Observatory. 

Pressure is given in ., millibars" (1000 millibars = one megadyne per square 
centimetre). One nlillibar is approximately equivalent to the pressure of 0'75008 mm. 
of mercury. The name is used in the .J ournal, following the example of Professor 
Bjerknes of Christiania in his work for the Carnegie Institute of Washington. The 
expression of atmospheric pressure in millibars involves any necessary reduction of the 
readings of the barometer to standard temperature and latitude. 

Temperatures are given in units on the Kelvin Absolute Scale, i.e. in centigrade 
degrees measured from a zero 273 0 below the normal Freezing Point of water. 
Temperatures below 273 0 A. (0 0 C.) are printed in small type. 

Vapour Pressure, deduced from the readings of the dry and wet bulb by 
Glaisher's Tables, is given in millibars. 

Wind Velocity is expressed in metres per second. 
Wind Direction is given in points of the Compass, 32 to the complete revolution, 

from True North (32), through East (8). No direction is given when the anemometer 
shows a smaller velocity than 1·6 metres per second. 

Precipitation is given in millimetres of equivalent rainfall. 
Sunshine, from the Campl)ell-Stokes instrument, in hours. The mean daily 

duration is given instead of the total for the month, in accordance with the practice 
adopted for the other parts of the Year Book. The estimation of cloud amount and the 
symbols for weather are in accordance with the conventions of the International 
Meteorological Committee. 

A column of Remarks in which a summary of the weather for each day is given, 
the international weather symbols and the letters of the Beaufort Notation being used 
as far as possible. These symbols and letters are as follows :-

BEAUFORT NOTATION AND INTERNATIONAL WEATHER SYMBOLS. 

b. blue sky. w. ~ dew. h. A hail. 
c. clouds (detached). x. hoar frost. D. soft hail. 
o. overcast. -E- ice crystals. t. T thunder. 
g. gloomy, dull appearance. V rime. 1. < lightning. 
u. ugly, threatening appear-

,- glazed frost. 
R thunderstorm. 

e. water deposited copiously 
ance. on exposed surfaces, / gale. 

v. visibility, unusually clear without rain falling. q. squally. 

atmosphere. p. passing showers. CD solar corona. 

z. 0:> haze. d. drizzling rain. EB solar halo. 

m. =0 mist, light fog. r. • ram. ill lunar corona. 

f. fog. 
s. * snow. rn lunar halo. -
~ snow drift. 

fe. =: wet fog, i.e., fog which 00 snow lying (more than half 
rainbow. 

deposits water copiously the surrounding country }!{ aurora. 

on exposed surfaces. covered with snow). ~ zodiacal light. 

The figure 0 attached to a symbol indicates very slight, whilst the figure 2 indicates strong or heavy: 

thus.o = slight rain, .2 = heavy rain. 

The table also contains the measurements of the Magnetic elements made at 
Valencia on selected days. (See note at end of section 5 below.) 
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3. A corresponding meteorological table for Kew Observatory, with a column 
for Solar Radiation in watts per square centimetre, observed between 11 h. and 
13 h. unless otherwise stated. The usual conventional unit for solar radiation, the 

gramme-calorie per square centimetre per minute, is equivalent to seven hundredths 

of a watt per square centimetre ('0697 Callendar and Barnes 1902). Instead of the 

magnetic data, columns are provided for readings at 10 h. of thermometers exposed 
in the ground at depths of 1 foot (0 '31 m.) and 4 feet (1'22 m.) below the surface. 

4. A corresponding meteorological table for Eskdalemuir Observatory. 

5. A table of values of electrical and magnetic measurements for Kew 
Observatory. Daily values of the potential gradient, volts per metre in the open, are 
given for the four hours, 3 h., 9 h., 15 h., 21 h., except on the occasions when the trace 
is so disturbed that a satisfactory reading cannot be obtained. The potential gradient 

is positive when the potential in the atmosphere is positive compared with the earth. 
The values are the means for the period from half an hour before to half an hour after 

the hour named. A negative potential gradient is indicated by a short thick "-" 

before the number. When the true value is lost because the trace goes beyond the 
limit of registration within the hour, a value may be assigned to the hour, which 
is essentially an underestimate. Such values al'e marked with an asterisk (*). When 
the fluctuations are too large to permit of such an estimate of the hourly mean, 

"z" is inserted with an appropriate sign to indicate if the gradient was on the whole 
positive or negative or too variable to permit the dominant sign to be determined. 

The value of the potential gradient" in the open" is computed from the readings 
of the trace of an electrograph with a water-dropping collector by means of a factor 

determined by observations with a standardised electrometer above a fiat area. 

The total charge on the ions, positive and negative, per cubic centimetre and 
their respective mobilities are derived in the usual way (which neglects the presence 

of the large Langevin ions) from observations made with Ebert's Aspiration apparatus, 
extending over about an hour, between 14 h. and 16 h. unless it is otherwise stated. 

The conductivity in electromagnetic units is computed from the quantity of 
positive and negative electricity collected and the velocity of the ions for a volt per 
centimetre as determined with the Ebert apparatus; the figure obtained is mul~iplied 
by 1025 before it is inserted in the table. 

The Air-Earth Current, c1, is computed from the conductivity and the potential 
gradient, and it is therefore dependent upon measurements recorded in the other columns. 
The current c2 is determined, independently of the Ebert conductivity measurements, 
with the apparatus designed by Mr. C. T. R. Wilson, and measurements with this 

apparatus are made at Kew. C1 and C2 do not strictly correspond; C2 (deduced directly 
from a measurement of the current from the atmosphere into a freely exposed and 
virtually earth-connected conductor) depends 011 the number and mobility of the ions of 
one sign only (positive when the potential gradient is positive); while in calculating C1 

the number and mobility of the ions of both signs are taken into account. At Eskdale
muir only the values of C1 are obtained, and these are given for comparison with 
the corresponding data for Kew. 

The electric character of the day is indicated both for Kew and for Eskdalemuir 
by the figures 0, 1, or 2, according to the character of the trace of the electrograph as 
regards negative electric potential; thus 0 means no negative potential; 1, one or more 
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excursions of limited duration to the negative side of the scale; 2, negative potential 
extending in the aggregate over at least two hours. 

For Eskdalemuir an estimate is also given of the character of the days as regards 
the range of potential irrespective of sign within the hourly periods for which an 
estimate of the mean potential has to be made in the process of tabulation. This 
characterisation of the day is indicated by the letters a, b, c, according to' the range 
of oscillation within the hour, using a range of about 1000 volts as a criterion: a 

means that for no hour of the day was there a range of 1000 volts; b that that 
range of oscillation was reached in one hour at least but in fewer than six hours; c 
that the critical range was reached in six hours or more. 

These specifications must not be understood to be rigid criteria. More definite 
specifications can be given after longer experience. 

The Magnetic Tables are sufficiently explained in the headings. The magnetic 
character of the day is given on the scale "0," "1," "2" of the International 
Magnetic Commission. 

The values of lllagnetic force are all given in terms of ,)" or '00001 C.G.S. magnetic 
unit, so that 18564 ')'== '18564 C.G.S. 

Owing to a change in the accepted values of the distribution constants of the 
magnets, the magnetic values for Kew published in the Journal are about 5')' too low 
and those for Valencia about 2')' too low. Finally corrected values of the monthly 
means will be published in Part IV. Section 2 of the Year-Book, which will also contain 
the final corrected values for Eskdalemuir. 

The magnetographs at Kew were dismounted on May 28th, 1913, and erected in 
an adjacent building, where the registration rccomrnenced on May 30th. They re
mained in the new position during structural alterations to the Observatory building 
in which they were re-erected OIl December 30th and 31st. 

6. Gives tables of electrical and magnetic data for Eskdalemuir corresponding 
with those for Kew, except that at Eskdalemuir the geographical components of 
magnetic force are directly recorded. 

7. A table of wind components for four principal anemograph stations of the 
~leteorological Office. The components resolved along the directions' of the four 
cardinal points are given in nletres per second. 

8. A table giving the results of the exploration of the free atmosphere over 
the British Isles up to heights of 3000 m. by means of kites and pilot balloons. 
Directions are given in degrees from true N. (through East). The other units are 
as in tables 2, 3, 4. 

9. A table giving the results of soundings of the upper air by registering 
balloons and pilot balloons. 

10. A table giving the maximum intensity and total amount of solar radiation 
received on a horizontal surface at South Kensington as recorded by the Callendar 
Instrument. 

METEOROLOGICAL OFFICE, LONDON, S.W., 

March 11, 1914. 

W. N. SHAW 
(Director) . 



METEOROLOGICAL OFFICE OBSERVATORIES-GEOPHYSICA.L JOURNAL. 
JANUARY 1913.-DAILY VALUES REFERRED TO GREENWICH MEAN TIME AND UNITS , 

BASED ON THE C.G.S. SYSTEM. [Price Is. 
Third Year.-No, 1. Meteorology, Solar Rndiation, Seismology, Atmospheric Electr·icity, and Terrestrial Magnetism. 

Date, 

2 

3 
4 
5 
6 
7 
8 
9 

10 

II 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 

23 
24 
25 
26 

• 27 
28 
29 
30 

o h, 

,u 
3'5 
3'0 
4'0 
3'5 
3'0 
2'5 
2'0 

4'0 
5 '5 
9'0 

I I '5 
10'0 
3'4 
3'0 
8'5 
4'5 : 
2'0 i 

1'5 
1'5 

2'0 
1'5 
2'5 
3'0 
3'0 
2'5 
2'5 
1'5 
2'0 

___ 1. SEISMOLOGICAL JOURNAL :-ESKDALE OBSERVATORY.-Lat. 55° 19' N. Long. 3° 12' W. 
Microseisms of N, Component, 

----------------------------------

T, 

7 
7 
6'5 
7 
7 
7 
6'5 

7'5 
6'5 

7'5 
7'5 
7 
7'5 
7'5 
7'5 
7'5 
7 
6 
5'5 

5 '5 
5 '5 
5 
5 '5 
6 
5 
5 
5 
5 
6 

6 h, 12 h, 18 h. 

AN, 

P. 
3'$ 
2 '5 
3'0 
3'0 
3'$ 
1'5 
2'5 

4'5 
6'0 

10'0 
II '5 
6'5 
3'0 
5'0 
8'5 
3 '5 
1'5 
2'0 
1'0 

1'5 
1'$ 
3'0 

s 
6'5 
7'5 
7'5 
7 
7 
7 
6 

7 
6'5 

7 
7'5 
7 
9 
7 
8 
7'$ 
7 
5 
6 

5 
6 
5'5 

p. 
2'5 
4'0 
3'5 
4'5 
3'0 
1'5 
1'5 
2'5 
6'0 
6'0 

9'5 
13'0 
5'0 
3'0 
5 '5 
5'5 
3'0 
1'5 
2'5 
1'0 

-T, A;'- -- 'r:--
s 

7 
6'5 
8 
7 
6'5 
7 
7 
8 
7 
6'5 

J..I. s 
2'5 7 
4'5 6'5 
3'5 7'5 
3'5 7 
2'5 7'5 
1'5 6 
2'0 7 
2'5 8 
6'5 7 
7'5 7 

7 10'0 9 
7'5 10'0 7 
7 4'5 7 
8 3'5 7'5 
8 8'0 7 
8 5'0 8 
7 2'0 7 
6 1'5 6 
5 2'0 5 
6 1'0 5'$ 

1'5 5 1'5 5 
1'5 5'5 1'5 5'5 
3 '0 5' 5 2 ' 5 5 ' 5 
3'5 5 3'5 5 

2'5 5'5 2'5 5'5 2'5 5 
2 '0 5' 5 I '0 5 2 '0 5 
2 '0 5 2 '0 5 2 '0 5 
I ' 5 5 I . 5 5 2 '0 5 
3'0 5 2'5 5 2'5 5'5 
2'5 6 2'5 7 3'5 7 

Remarks, 

------------------- -- -- -

2nd I, Faint disturbance at I h, 3 Ill. 

5th I, P=17 h. 44 m, 26 s. (?), L=I8 h, 7 m, 

7th II, Maximum disturbance at 23 h. 48 m. 

9th I, Faint disturbance from about 0 h, 19 m,-o h. 24 m, 

9th lIn, Preliminary phases doubtful, L=3 h, 36 lll, 

10th I, Long waves at 8 h, 19 m. 

11th II, Earthquake between 14 h. and 15 h" much disturbed by microseisms, 

17th I, Disturbance from about 10 h. 41 m.-IO h, 52 m, 

19th lIu, P= 17 h, 18 m, 3 s., S= 17 h, 28 lll, 52 S., L= 17 h. 41 '5 m., A =9800 kill" a=nearly E. W, 

19th-20th lIu, P=23 h. 59 Ill, 32 S,' S=o h, 9111,8 s,' L=o h, 24'5 m" A=8320 kill" a=nearly N,S. 

20th I, Disturbance IS h, 37 m. to 16 h. 50 lll, 

22nd I, Long waves at 3 h. 55 m. 

23rd I, Long waves at 8 h. 37 m, 

27 th II', P=19 h. 45 m, 27 s" S=19 h, 51 m. 8 s,' L=I9 h, 57'S m" A=3900 km" a=very nearly E.W, 

28th I, Disturbance 5 h, 36 m,-5 h. 46 m, 

An explanation of the notation used is given in the preface. The amplitude AN if! half of the actual movement 

of the earth's surface in aN - S direction, betweell the ends of the swing (p. = '001 mm.). The period T (in seconds) 

is the duration of a complete oscillation, i,e, both extreme positions are passed through once during the time T, 

_3_1 ---~~~- 7 __ ~7_'O~_~7 ____ 6_'o~_8~_~$~'5~_8~~I ____________________________________________ ---------------------------

2. VALENCIA OBSERV~t\.TORy, CAHIRCIVEEN (KERRy).-Lat. 51° 56' N, Long. 10° 15' W, 
Heights above Mean Sea Level :-Statioll, H = 9'2 In, Barometer Cistern, lIb = 13,7 m, 

Hei~htsabove Ground:-Thermometers, h
t
=1'2 m, Rain-gauge, hr =O'6 m, Sunshine Recorder, h"=12'8 m, Oups of Anemometer, ha =13'7 m, 

Day, 

Prescmre 
at 

Station 
Level. 

Air Temperature ill 
Degrees Absolute, 

Humidity, Wind Direction in Cloud Amount Rain 
----------------1 points (8=E,16=S) and 24 a5 

and Velocity hours'S 
p~:Js~~~, I Percentage. (metres per second), Weather. begin· ~ 

Magnetism, 

Remarks. 

911-,- -I-~;h.- 9 h, 21 h,\ Max'i Min, 9 h, 121 h,I-;-h-, -2-11~.I---9-h-' ,---1--2-1--h-, -1--10--h-, --: -2-2-h-,-1 r~l~ ~ 
------ ------ -200-+200+:200+20~-------- -- ----- ----. --Tellths of Sky ---~-=------------------·--------I-

m b, III h, 0 ° i millibar, % % m/sec, m/sec, covered, mill, hI'S, 'Y' ° I ° I 

I 10°9'4 1009'3 79'1 78'7! 82 78 8'2 7'8 87 86 18 3 16 3 3 2 2'3 3'0 Fair to fine; good visibility, .. , .. ' 
2 999'1 997'4 81'S 80'91 82 79 9'8 9'8 88 93 IS 8 22 6 10=°. 10=° 13'2 - Gloomy, with =0., ... ' .. 
3 999'9 987'3 77'9 83'2 i 83 77 7'8 9'8 91 80 14 4 16 II 10 2 11'7 - Dull. .p, .. , ... 
4 1000'6 1004'3 79'2 78'1 I 82 78 8'2 7'8 87 88 21 4 16 3 8=° 0 0'8 2'3 Showery to fine, .. , .. , 
5 1008'2 1011'4 75'0 76'7' 79 74 6'5 7'1 91 89 7 2 15 3 2 2 9'7 2'8 Fair, to tine in evening, .. , , .. 

6 1003'411000'6 81'4 83'S x84 76 10'9 11'9 99 93 IS 8 IS 8 10=°. 10 5'3 0'1 Heavy mist early i showery, I 
7 1000'6 999'6 82'2 81'S x84 81 10'2 10'5 88 95 15 4 14 7 8 10=0 25'7 - Gloomy, ., 17892 20";$'2 68";1'2 
8 997'9, 994'3 80'7 81 '7 82 80 10'2 8'8 98 So 15 5 13 13 8 4- 9'1 3'2. a, Clearing p, ... .., I .. ' 

9 9S3'4' 995'0 837 79'3 x84 79 II'S 9'2 91 95 13 16 - I 10=° 10=°. 7'1 - .28h.-9 h , Showery. .., .. ' , .. 
10 1002'1 98S'5 77'9 SI'3 83 75 7 '8 10'5 90 95 II 3 13 14 2 10=°. IS'S 1'3 Fair till 16 h, •

2 17 h,-22 h, < n, .. , .. ,' , .. 

II 990'2 997'0 80'3 77'0 82 76 8'2 6'8 79 84 20 5 18 5 4 10=°. 1'8 - Gloomy;. in afternoon, .. , ,.. , .. 
12 1003'S 1005'6 76'6 75'1 79 75 6'1 6'5 79 89 20 4 3 2 4 6 14'7 2'9 Fair till 13 h, .... showers IS h,- .. , I'''' , .. 
13 1001'6 10037 75'3 74'7 7<; 74 7'1 6'S 96 98 14 3 14 3 10=0 8 8'9 27 -l: or. showers. [19 h, ,.. ,.. .., 
14 995'9 978'0 76'3 78 '8 80 74 6'8 8'8 87 97 12 8 13 2 6 10 2I'I - • or ~:, a Squally with .2 p, .. , I .. , .. , 

IS 981'5 986'0 75'7 76'4 n78 74 7'1 7'$ 96 95 8 2 15 3 9 10 12'2 - R 9 h, • or -l: throughout, .. , I .. , .. ' 

16 987'I 988'2 76 '9 78 'S 80 76 7'1 7'8 89 86 16 4 IS 5 9 9* 6'1 -- R n, • showenl occasionally, '.. .., .. , 
17 989'1 991'8 79'6 80'2 81 78 9'2 8'5 95 86 IS 3 19 9 8 10 5'1 0'3 < early, Frequent •• showers, .. , .. , .. , 
18 100°7,1003'6 79'3 77'3, 81 77 7'8 7'1 81 85 20 6 16 3 6 3 6'4 2'0 •• showers a, m in evening, .. ' .. ' .. , 
19 981'2.971'3 81'1 80'4 81 79 8'8 9'5 82 93 12 II 23 9 8 10 13'7 - Frequent.2 showersduringday, .. , .. , .. , 
20 982'3 991'5 79'8 79'6 81 79 8'5 8'5 85 87 25 7 30 4 7 10. II'Z 1 '4 Showery; clear atmosphere, .. , .. , ' .. 

21 1002'811010'9 80'1 777 82 77 8'2 8'2 ,79 96 27 6 I I 2 7 10 137 O'4.:J 11, .m after 16 h, .. , .. ' 
22 1008'1 1 1009'1 83'1 83'6 x 84 79 II '9 12'6 97 99 18 8

9 
I 20 9 10=°. 10=°.° 3'8 - .=0 throughout. 17899120 24'2 68 10'5 

23 1008'911006'1 83'S 82'7 x 84 x 83 11'9 10'9 93 91 20 15 7 8=° 10 7'1 27 Misty to clear, .. , I , .. 

24 1000'6 1002'8 82'2 82'0 x 84 81 9'8 II '2 85 98 20 10 22 4 7 10 0'3 0'6 • early; clearing later, .. , I'" ... 
25 I013'8102I'I 76'4 73'8 81 73 5'8 5'8 74 86 5 4 6 2 3 0 - 6'0 Fine, ,.. .., .. , 

26 1021'3, 101 5'3 78'0 80'4 I 81 n 72 6'5 8'2 74 77 10 6 12 8 9 10 4'1 0'2 L-J early i gloomy later, .. ,! .. , ... 
27 1004'8: 999'0 g2'8 83'0 83 81 II '5 11'9 94 98 12 9 14 5 10=°. 10=0 23'1 - Overcast; =0. throughout. ,..... .., 
28 998'7 ilOo6'8 82'1 81 '2 83 81 II'S 9'2 99 84 20 5 20 6 8 10=0 0'3 1'3. early i clearing midday. ,..! ,.. ..' 

29 1007'811008'5 80'1 80'6 82 79 8'8 9'2 89 90 17 3 17 2 6 10 6'1 2'1 Fair. .., .. , .... 
30 995'71 988'7 82'4 77'S x 84 76 II '5 7 '£ 99 92 IS 7 25 14 10=°. I 10=° 4'1 - Gloomy and showery, .. ,...., 

~ 996'111001'2 78 '1 77'6 79 76 6'8 6'8 76 80 21 13 20 12 7 I 3 5'1 2'6 Frequent. squalls, .. , .. , ... __ __ ___ ___ __ _____ . ____ ,____ _____ _____ ____ ____ -----------------1-- -
jleans 999'2 999'2 79'6 79'S 81 '8 77'3 8'8! 8'8 88 I 90 6' I 6'0 7'3 I 7'5 269'3 1'22 Monthly Totals or Means, 17895 20 24'7 68 10'8 

~o;~~~~~7;8-~- 82'4 77'S 8-5-!--s;-IS;-!S;~---6-5----6'4 -----\'--~ 147'0 1'55 Norma1s'40yea~-,---'-
30 yrs 

25 years 30 years 30 years 

Wt. 45577/35 1-400- 1/14. N, & Co" Ltd, Gp. XV. Note,-The cloud amounts in italic type at Valencia were taken at 21 h, 



2 JANUARY 1913,-NIETEOROLOGY AND SOLAR RADIATION, 

3, !{EW OBSERVATORY, SURREy,-Lat, 51 ° 28' N, Long, 0° 19' W, 
Heights above Mean Sea Level :-Station, H = 5'5 m, Barometer, Hb = 10'4 m, 

Heights a.bove Ground :-Thermometers, lIt = 3'0 m, Rain-gauge, hr = 0'5 m, Sunshine Recorder, hs = 14,3 m, Cups of Anemometer, ha = 21'3 m, 
-- ----- ------- -------------

D:-ty, 

Pressure 
at 

Statioll 
Level. 

Air Temperature in 
Degrees Absolute. 

Humidity, Wind Direction in 
_ Points (8 = E, 16 = S) 

Vapour and Velocity 
Pressure. Percentage, (metres per seco'nd), 

Cloud Amount Rain §~o>S (3 Earth 
24 c.i ''':; <:) ci., Tempera-

and hGurs ,S '~"'" S f:l ture at 
Weather, ? "C 3.. <II 

begin- Q ~ 8f.:: 10 h, 
nina::! ZS '-' ----I -,- --1-- I I 1-----;1--110}~ r:n ~~ ,5 -1-

9 h, 121 h, 9 h, i 21 h, Max, Min, 9 h, 21 h, 9 h, : 21 h, 9 h, ! :21 h. 10 h. 22 h, £~ ~ O'3m,1'2m, 

2()O +~~iOO+i2-()O +- :200 + Tenths of Sky 200 + 200 + 200 + 
mb, mb, 0 I ° ;1 ° ° millibar, ",1 % m/sec, m/sec. covereu.· mm, hI'S, () 

I IOI3'3,I013'6 79'3 i 79'0 82 77 8'2 8'5 g05 89 16 4 22 2 IO==::o. 10 - - - 75 8;'0 8;'4 
2 I014'9 lOll'S 72'3.77'5 81 72 5'4 8'2 93 97 - 0 - I 01==::,-, i 1 1'8 3'0 '026 66 79'2 81'4 
3 IOII'3 'IOII'O 79'3' 82'O! 82 75 S'8 9'8 94 87 13 4 17 610==::° 9 - 0'7 - 69 78'6,81'3 
4 IOII'9: IOIO'8 81'9 81'3 1 83 .1:81 9'8 9'8 87 90 15 7 14 4 IO : 10.° 5'6 -- - 79 79'2 81'3 
5 I009'3I018'o 82'51 77 '8 ;c84 76 IO'9 7'5 91 87 15 6 20 3 IO.o I 3 4'3 - - 80 79'9 81'3 

6 IOI8'4 :I018'o 78'1 80'6 81 77 8'2 9'2 92 88 16 3 17 43==::° : 9 - 2'6 '052 69 79'6 81 '3 
7 IOI8'8I018'9 81 '3 79'9 83 80 9'5 8'8 88 88 16 5 14 5 710==::° -- 0'3 -- 76 79'7 81'3 
8 1015'6,1014'2 79'9 80'9 81 80 8'5 9'2 85 87 II 4 12 38==::° 10=.0 - I'I - 77 79'8 81 '3 
9 IOI4'5 IOI3'2 80'0 78 '9 83 78 9'2 8'5 91 90 13 3 I 133==::° 0=.° - 5'2 '038 76 79'8 gl'3 

IO IOI3'6 IOI4'6 77'1 75'1 79 75 7'8 6'5 94 ~9 7 6 10 5 IO?==::O 10?==::0 0'8 - - 7I 79'6 81 '3 

II 1008'4: 994'3 75'1 78'2 78 75 6'5 8'2 88 93 9 7 7 2 IO==::o. 10. 8'9 - - 74 79'0 81'3 
12 1004'8 1008'4 76'3 74'5 79 73 6'5 6'1 84 87 22 3 2220==::0 I 3 - 5'9 '041 72 78'7 81 '2 
13 1009"7 1007'2 69'8 75'4 n76 n 69 4'4 6'5 91 89 - 0 6 5 10==::,--, 10 ==:: 0 1'0 _. - n 62 77'7 81'2 
I4 I007'2 IOoI'6 73'7 77'0 79 74 5'8 7'1 91 88 - I 849==::° IO 1'8 0'9 - 70 77'4 81'1 
IS 992 '2 995'9 79'1 78 '8 81 77 8'8 8'2 92 88 14 6 16 59==::0 10 3'8 3'6 '040 74 77'6 80'8 

16 999'7' 989'0 75'8 78'6 81 75 6'8 8'2 89 91 17 2 752==::° 10:::'::°. 3'1 3'7 '046 68 77'9 SO'7 
17 996'8 999'3 77'S 77'0 So 76 7'5 7'5 89 91 22 3 18 29==::° 2=.° 0'5 2'5 - 76 78'1 80'7 
18 I003'2 1009'2 72'7 76 7 80 73 5'8 7'1 96 91 - 0 22 3 10==:: : 0==::° 0'3 0'2 - 68 77'9 80'7 
19 IOOS'4' 997'1 73'9 78 '0 81 72 6'1 7'5 91 84 - I IS 5 9==::° 8. 4'6 - - 65 77'4 80'7 
20 989'0 98,'3 79'4 78 '8 S2 78 8'2 8'2 85 89 15 7 17 4 IO. 7 3'1 0'9 - 7I 77'6 So'6 

21 991'0 I008'2 78'2 77'S 79 76 7'8 6'5 89 76 26 4 27 5 IO==::O 10 0'3 - - 70 77'9 80'4 
22 IOI9'3 1014'3 73'0 74'5 77 73 5'4 6'5 88 93 - I 12 4 3 f ==::0 IO=.o. 9'9 - - 67 77'S 80'3 
23 10IO'O IOII'6 83'6 81'7 ;,;84 76 IO'9 9'2 84 82 22 8 19 5 10 IO - - - 73 77'5 80'3 
24 I009'9 1004'S 81 '8 83'1 83 x 81 9'2 IO'2 83 83 18 6 19 7 IO 10 - - - 78 78'6 80'2 
25 1007'3 IOI8'I 80'0 78'0 S3 77 S'S 1 6'8 84 78 22 3 I 3 9 IO - 0'6 - 74 79'1 SO'2 

26 I025'S I026'6 73'3 74'6 79 73 5'4 5'1 88 73 - I 830'==:: Ii 0 - 07 - Q4 78'6 SO'2 
27 I019'8 1014'S 73'9 75'8 79 73 5'8 6'1 86 83 - I IO 2 O!==::o IO=.o - 2'5 '026 66 77'4 SO'2 
28 IOII'3 IOI2'3 78'0 78'9 80 76 7'8 8'8 90 94 9 5 8 3 IO==::o I IO=.o.o 6'4 - - 72 77'3 80'2 
29 IOIO'9 I009'2 79'0 79'8 So 78 8'8 9'5 94 97 8 2 - I 101==:: !I IO?=' 1'0 - - 78 77'9 80'2 
30 I009'3 992'4 78'9 81'3 83 79 8'8 10'2 96 93 - I 17 IO 10==::° IO 7'9 - - 77 78'3 80'1 

Remarks, 

Dull most of day, 
'-'; ==:: till 10 h, 15 m, 
L-J; dun to fine, 
Dull all day, 
• early; dull throughout, 

., then fine to fair, 
Fair a, Dull with ==::0 p, 
Fair, to fine in afternoon, 
Fine throughout, 
Dull, with ==::0 all day, 

Dun throughout; • p, 
Fine, 
'-'; =.28 h, 30 m,-16 h, 30 m, 
Dull to fine, 
•• showers, Fine IO h,--14 h, 

Fine till 13 h" then. [30m, 
Fine II h,-14 h, 30 m" then 
V=.2 a; clearini-ip, [misty, 
'-' ; • in afternoon, 
Dull, except II h,-13 h, 

Overcast and =.0, 
'-'; EB and mock suns I I h, to 
Dull most of day, [-l~., 
Overcast thronghon t, 
Fair to fine; overcast evening. 

'-'= a, Fine p, 
'-' ; fine to rather dull, 
Dull throughont; • p, 
=.2 aU day, 
Dull, with. and strong windp, 

Fine, 3 1 995'3 IOo,'4 76 '9 75'8, 83! 75 5'4 6'5 66 __ 8, 22 6 1 20 5 ° ! 0 - 6'9 '048 72 78'S 80'1 

}leans 10087 1008'0 ---;:;,- 78'3--8~8T;~ ---r6--~ -----s;TSS--3'5 i---~ -7'-I-i--7'-5-~~ 71'9 -;8-5- 80'8 

Normal 1016'6 1016'5 ~-I--;6-8- -7~1~;4- ~- -~- --s6-I---ss- ---3~j---3 '6 -----i----- 44'9 1'42 

MOllthly Totals or Means, 

40 years I I ' 30 years I 30 years I 30)'1'8 
______ ____ _ ___ ; ______________ ~l'~ I ______ ' __________________________ _ 

Normals, 40 years, 

Note,-The cloud amounts in italic type at Kew were taken at IS h, 

4, ESKDALE OBSERVATORY, DUMFRIESSHIRE,-Lat, 55° 19' N, Long, 3° 12' ,\V, 
Heights above Mean Sea Level :-Station, H = 243'2 m, Barometer, Hb = ~37'l m, 

Heights above Ground :-Thermometers, ht = 0,8 m, Raill-gauge, hr = 0,3 m, Snnshine Recorder, h. = 1'5 Ill, Vane of Anemometer, hit = 15'2 m, 

979"7· 
2 9797 
3 976 '2 

-t 973'4 
97'6'9 

6 984'2 
7 97S'9 
:) 9~2'2 
9 981 '6. 

10 986'6 

1 I 977'7 
12 975'8 
13 980'3 
14 978'4 
IS 96r '8 

16 966'5 
17 969'0 
18 97°'4 
19 9757 
20 960'8 

21 971 '0 
22 989'3 
23 974'1 
24 97°'9 
25 980'5 
26 998'5 
27 989"4 
28 98:rs 
29 982 '3 
30 974'6 

31 956 '2 

Means 977'0 

)leall 989'8 
9II - 12 '1 

978 '4 75'7 76 '0 79 75 
976 '6 76 '4 77 '0 77 75 
972 "4 77 '5 7""2 79 77 
978'5 79'1 78 '8 81 78 
982 '4 76 '7 74'7 79 71 

980'4 73 '9 76 '8 79 72 
982'2 81'8 81'8 X~2 ;);79 
982 '8 7S'7 78'2 SI 77 
983'2 78 '9 78'0 80 77 
984'6 76'7 74'7 78 74 

93 90 

98 90 

92 89 
84 1 93 
94 90 

7 '8! 91 97 
95 
95 
84 
89 

IO'9 95 
8'5 84 
7'5 86 
6'1 93 

20 
20 
16 
16 

16 
16 
16 
12 
12 

4 
5 
6 
9 
o 

2 

16 
7 
S 
9 

20 
16 
16 
20 
20 

16 
16 
16 
12 
12 

7 
7 
8 
7 
2 

5 
8 
8 
7 

14 

ro. 
~l it. 

6 
10.° 
9 
9 
3 

10.° 
10. 

5'6 
14'0 
0'5 
3'3 

8'6 
6'6 

0'1 

9 ° - 0'6 
10==::° I - 0'2 

/4h, 

10==::° 8==::0 - - _ , e in afternoon, 

972'2 72'0 72'4 74 72 5'4 5'8 96 96 12 IO 12 10 IO~~ IO-l~ -- - 1i±I; driving -l~ after I I h, 
978 '1 73'0 72'4 74 72 6'1 5'8 97 96 S 5 I IO-l~ IO-l~ 3'8 - 1i±I, -l~, ~ 8-IO ft, in places, 
980'7 70'3 59'6 n7 2 , 68 4'4 4'1 87 89 0 I IO 4 - - 1i±I-l~ 
972'6 65'1 70'9 74' n64 2'7 4'8 81 90 28 4 12 7 2 4 0'8 0'1 -d -d .-d .-d 1i±I-l~ 
964'2 75'0 75'2 76 74 6'1 6'1 85 87 12 14 12 5 IO IO I'C - 2:: 2:: 2:: 8 Ii±I 
967'9 73'6 72'I 76 7Z 5'8 5'4 90 94 4 6 - - ~ ~ ~ ~ 1i±I, ~:~ II h,-12 h, 
970' ) 7I '9 69'S '74 U9 4'8 4'4 83 S8 32 2 4 3 1'5 1'0 0 0 0 0 Ii±I 
974'8 73'S 75'3 75 70 5'8 6'8 92 95 ° 20 5 IO IO.o 6'1 - Z Z Z Z 1i±I='-l~ 
964'6 73'S 75'2 76 73 6'5 6'5' 99 92 8 10 10==::° 10.° 4'S - Ii±I 
960'6 74'S 75'4 76 74 6'5 6'8 1 93 94 12 7 8 7 IO 7 1'5 - Ii±I 
984'3 74'7 72-8 76 7I 6'5 5'8. 91 95 4 7 0 IO 9 0'3 0'5 1i±I, Shower of granular -l~ in 
980'1 67"9 72'5 74 i 68 3'7 5'8' 94 95 0 12 3 5 IO-l~ 5'6 - 1i±I, -l~ 19 h,-23 h, [evening, 
977'4 76 '2 75'2 77 73 7'1 6'5 93 92 20 5 IO 10.0 9'1 0'1 Ii±I 
969'9 74'2 75'3 80 \1 74 5'1 7'1 91 94 I 16 4 10.° IO 9'1 - Ii±I 
992'7 72'4 70'7 75 69 3'7 4'4 64 84 28 4 0 0 0 - 6'5 1i±I'-' 

~~r~ ~~:~ ~r~ ~~ 1 ~: r~ ~:~ ~~ §~ ~;~ ~ I~==::O ~~ = ~ ~= 
982'8 74'9 74'3 76 74 5'8 6'1 81 92 12 IO 12 8 9 Ice 4'3 -- 1i±I-l1-
979'9 76'0 76 '3 77 1 75 6'8 7'5 9 1 95 I 20 4 IO IO 1'0 - Ii±I 
948'6 76'2 79'4 So 76 7'1 8'5 94 88 16 7 20 9 IO 8 25'9 - Ii±I 
964'3 ~_!~ ~_.'~_ ~_ ~J~_ ~_ ~ __ 9_ ~_~ __ I_O_-l~ __ 1_0 ____ 0_'5_,_-____________ 1i±I_-lI-_,_<_1_9_h_,_-2_I_h_, ___ _ 

976'4 74'3 74'9 76 '8,72 '6 6'2 6'51 90 91 4'9 5'5 8'5 7'6 1I3'9,0-3S Mcmthly Totals or Means, 
----- ---1--- ------,-------------'--- -------- --------------

9897 74'8 74'977'51 72 '6 6'5 6'4189 88 5'3 6'1 - - I02'2!r06 
-~--~---~---~---~--~--~~~------~------------

The solar rrtdiation is the mean of the readings within the nominal hour of observation (I I h. 30 W.-I2 h .. 30 m.) unless sonle other hour IS specified. 



Potential Gradient, 
Volts per metre. 

ATMOSPHERIC ELECTRICITY AND TERRESTRIAL MAGNE'l'ISM,-JANUARY 1913. 

5. KEW OBSERVATORY, 

.~~ ~ .~~ . • 
Horizontal Force, 

3 

West Dec1inati(j)li, 

Day, Factor 1 '74. 

Charge per ce, 
x 1020, ~ ~ o:s <l) 0 ~ 

Velocities of 
Ions for 1 volt 
per centimetre, 

Air-Earth 
Current 

x 1016, a5 ~A So~~-------------I--------------

1 \ 

------1 ~ o~ '0 ~ o~ '0 Maximum, I Minimum, ' Maximum, \' Minimum, IR 
3 h. i 9 h./15 h,[21 h, 

v/~11.--v7m. 
5IO 580 
670 295 
425 205 
340 305 
205 550 

+, I 
""" ' Range, an O'e - +, - C1' C::l' ______ 18000'Y +, 1 18000'Y +, 15° +, 15° +, _~ , 

1<:-",-. m-_-', U=-'-'i:=E-, .-m_-, =U~, '-c-m-'/_-se-c-, '-I c-m-/_~se-, c-, -'--c~'-~,-.m_-, U-,~-A-m-p-'-/~c-m~l!,- 'Y h III 'Y lL m 'Y h 111 h m I ---v/m.-v/m. 
I 255 460 
2 460 340 
3 665 340 
4 100 205 
5 10 195 

6 -400 
7 280 
8 195 
9 330 

10 510 
I I 

12 
13 
14 
IS 

375 
520 
205 

95 

550 

415 
545 
595 

16 255 775 
17 ISS o 
r8 570 I 

19 655 715 
I~5 -20 

580 52 5 
410 295 
715 435 
6IO 595 
- 380 

0: 

440 

~60 

715 
485 

545 

580 
x-
585 

170 

765 
875 
730 

x± 
x+ 
780 
750 

535 

-I 
- i 

-j 
- I 

-I 
=1 

=1 

-I 

21 
22 -- 805 x± - - - - -
23 400 
24 160 

35 
26 400 
27 
23 

350 

550 

29 220 
30 545 

31 

299 

170 315 435 - - -- -
380 350 355 - - -- - -
440 475 665 - - - - -

4SS 630 , 910 - - -- - -
720 715 i 900 - - - - -
595 485 i 50 - - - - -
705 475! 525 - I - - - -

645 595 !-270 - - - - -

460 4 10 1 630 - I - - - -

-- 0'55 0 0 516 7 46 497 1 10 19 43~8 II 52 40~8 7 30 3'0 
- 0'30 I 519 18 9 481 18 29 38 45'S 14 13 40 '6 8 25 4'9 

545 441 433 I427 II2 52 'S 424 36 '0 20 36 16'5 

- ! 

- 1 

__ I 

I 'OS 
0'60 
0'70 

1'15 

0' 55 

0'9° 

0,80 

0'40 

0'95 

2 

o 
o 
o 
o 

2 
o 

o 
2 

2 

2 
2 

2 

2 

o 
o 

o 
o 
1 
o 

2 

o 

o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
I 

2 

o 
o 
o 
o 
I 

o 
o 
o 
o 
I 

507 6 IO 478 18 29 29 44 '7 14 IS 34 '6 18 43 10' I 
512 8 18 484 12 7 28 45'6 14 12 40 '3 21 3 5'3 

512 6 IS 485 12 17 27 44'6 13 25 39'8 9 28 4'8 
513 7 23 490 II 0 23 45'5 13 36 40 '5 20 17 5'0 
517 7 20 497 15 23 20 44' 5 12 35 40 ' 5 8 IS 4'0 
519 14 50 492 23 42 27 46 '3 12 48 39'4 23 43 6'9 
514 20 53 462 1440 52 46 '9 1340 35'3 20 45 11'6 

508 19 58 490 3 40 18 43'6 12 40 39'7 22 52 3'9 
509 20 44 496 I 46 I3 44'S 12 54 39'4 19 28 5'1 
516 20 16 497 0 57 19 44'6 1 12 40 38'2 19 16 6'4 
520 7 17 491 12 20 29 45'1 13 3 39'6 2128 5'5 
519 723 491 II 57 28 44'9 II 28 33'6 21 ° 6'3 

514 6 39 492 12 23 22 44 '5 12 41 39'9 8 8 4'6 
526 21 31 497 947 29 43'7 12 50 36 '3 22 54 7'4 
521 23 59 475 20 28 46 46 '7 13 16 23'S 20 52 23'2 
552 0 28 476 I 20 76 45'7 II 37 34'1 0 23 1I'6 
517 13 53 488 21 57 29 44'6 13 10 34'4 2128 10'2 

511 13 22 488 1 2 IS 23 44'3 12 9 38'9 2022 5'4 
511 16 25 489 i II 9 22 44'9 13 16 37'3 23 53 7'6 
512 13 40 494

1

' IO 58 18 42 '6 12 54 37'9 0 0 1 4'7 
519 14 33 497 19 40 22 45' 5 13 IS 39' I 8 8 6'4 
532 20 30 488 16 42 44 45'3 12 49 36'2 20 23 9'1 

513 13 IS 496 I 56 17 43'9 12 5 39'2 5 5 4'7 
516 6 17 496 10 40 20 44'4 13 5 40'4 0 0 4'0 
516 IS 50 496 19 44 20 45'2 14 0 37'7 20 0 7'5 
517 2330 489 IO I 28 44'3 1258 39'S 8 IS! 4'8 
53 1 6 30 485 12 5 46 47'7 8 38 37'6 23 15 1 10'1 

511 23 37 4841 II 58 1 27 44'9 13 32 37'51 19 IS! 7'4 
----------------- -------------1-----'_--

50;-'mT475--=--I~- ~-I~--=-
- - __ ' ___ ~ __ ._ I ________________________ _ 

5181 4871 i 31 45'2 1
37 '81 7'4 

~\rOfl;,-l'he mean values of the Potential gradient in Table 5 are computed from the data for those days on which values at each of the fonr hours, 3\ 9h, ISh, 2Ih, are given 
in the table. A similar note applies to the values in Table 6. 

6, ESKDALE OBSERVATORY, 

)ay, 

- -- ~------ --o--------~-----_____c--____,:-------.-----;;---~---------.---

0:;;: • 0:;;: I North Component, We:-;t Component, Potential Gradient, 
V olts per metre, 

Faetor 5 '4, 

Charge per cc, 
x 102°, 

Velocities of 
Ions for I volt 
per centimetre, 

Air-Earth 
Current 
x 1016, 

'5 ~ ~ ~ ~ ~ __________ 1 _____ ---,-___ _ 

a5~A ~~A I ~6'O ~60 }laxill1nlll, 1 Minimum, M.aximum. Minimum, 1--

3 h, n h. 15 It. 21 h, +, i +. 15000'Y +, 15000'Y +, 5000'Y +, 5000 'Y +, 
------

\)111. \-/Ill,: vim, V/ll1. E,-l=_Il'U'IE.-n=_l, U, cm/sec, em/sec, E.-m,U, Amp/cmll, 11 III 'Y i ~I II m 
1 236 442! 254' 327 - - - - oa 0 14 40 I0221I004 II 20 
2 393 4S4i 569 175 - - - - I b I 18 IO 10341 981 18 26 
3 -387-1500: 175, 436 - - - - 2 b 2 4 46 1065' 929 I4 27 
-+ '-188 -1821 315 345 - - - - - - - 2 C I 6 10 1016 983 12 IO 
5 53 2 3331 -15 11 581 - I - - - - - - I b 0 7 23 I024 990[ 12 3 

6 708 1573: 7I4[ 284 - - - - - - - I b 0 6 20 1019 994'! 12 18 
7 -6 2121 2601 151 - - - - - - - I b 0 21 26 I022' 995: 12 22 
8 230 I l2I1 4421 448 - - - - - -- - I Cl 0 7 20 1022 IOOII 14 14 
9 242! I091 3451436 - - - - - -' - Oa 0 I 40 1026 1000: 23 38 

10 303 i 478, 436: 309 - - - -- - - - 0([ 2 20 52 I038 966
1 I4 7 

h m -y 
II 421212 
14 121220 
4 25: 264 

14 10' 214 
14 20' 215 

I 24 21 3 
4 0 21 5 
3 52 21 3 

16 13' 226 
13 20' 228 

'Y h III 

196 , 9 10 
I88! IS 28 
160' 20 32 

152 18 43 
186 21 2 .: 
190 1 9 12 
189 21 24 
193, 8 50 
179! 23 43 
158 ' 17 23 

206 I, 1 1 I 
I I a; I :-r; I I 753 - - - - - - - 2 coo 13 IO 17 I 999: 12 0 13 30 '1209 191 23 0 
12 744 I 424 6231 920 - - - - - - -- I b 0 21 45 I020 1002112 28 13 IS 211 185 19 27 
13 345 i 5811 6531744 - - - - - - - oa ° 20 14 I028 I003' 12 5 13 101216 183,19 14 
14 436 ' 551 551 T204 - - - - - - - 0 a 0 16 16 1025 i 995! 12 22 13 2 21 7 190 21 20 
IS 1047 32I1 1821 35 1 - - - - - - - I b 1 21 51 I02319911I2 0 II 23 216 183,21 ° 
16 333 5141 5931 496 - - - - - - - I b 0 6 43 IOI7 997! I I 54 13 01 208 194 7 30 
17 998, 472 1252, 284 - - - - - - - 0 a I 21 32 1044

1

' 1000,1 10 30 13 43 I 210 168' 23 IS 
18 127' - 3331 182 - - - - - - - 2 C 2 21 16 1051 979! 20 27 13 141 232 75,20 43 
19 327 345 381'-708 - - - - - - - 2b 2 027 1080 976i I 9 1133 226 154 ° 45 
20 272 60S 290 254 - - - - - -- - I b I 21 18 1031 986i 16 37 13 20 l221 152 ' 21 44 

21 30 73 I75i 133 - - - - - - - I b 0 5 56 1015 992'117 6 II 40 : 212 188 9 8 
22 103 175 278: 399 - - - - - - - I bj I 23 25 1021 9891

12 23 14 14 i 21 5 175 23 52 
23 139 157 4601363 - - - - - - - I b 0 22 33 IOI6 994: I I 42 12 50,205 176 
24 151 -79 -793 399 - I - - - - - - 2 b 0 23 54 1022 9971 19 45 13 71219 188 

o I 

23 47 
20 8 25 18 478 635

1

1373 - I - - - - - - I a I 20 27 1057 987116 36 14 151 216 168 

26 212 272 635 563 - I - - - - - - oa 0 2242 1017 998
1 IO 16 II 501208 184 0 10 

27 266 417 460 321 - _- - - - - - 0 a 0 6 IO '1020 996 12 20 13 26 208 186 0 0 
28 254 284 - -369 _ _ - - - - - 2 b I IS 42 1018 994 13 18 I4 0 208 170 20 0 
29 79 212 345 871 - - - - - - - 2b 0 2 55 I020 994 IO 20 13 23 207 184i{~ ~~} 

31 I '7 I, 6 8 

Vertical Component, 

~laxinlUm'l Minimum, 
45000'Y +, 45000'Y + , 

hm ~I~ hm 

Instrument out 
of order, 

30 496 41 1_10041 61 - I - - - - - I - 2 b 2 6 38 1037 960 8 IS 8 36 237 172 23 I I 

oJ 194 79 - - - - - - - I C I 23 3 1021 97 II 47 3 23 2II 172 19 14 

)1.-~- --;;~61-;;- -=--I--=--~- --=-- -=----=-I-=--- -=-- -=--=---;;;;; ~-=- -=--;;; ~ -=-----,--
x Indeterminate, An explanation of the Headings of the columns is given in the Preface, 



4 JANUARY 1913,--RESULTS OBTAINED ~'ROM ANEMOGRAPH S'fATIONS, 

7, Tables of Wind Comp~nents in _ metres per second at fixed hours, together with the mean velocity (horizontal movement) in metres per 
second for the hour wIth the maxnllum hourly run for each day, or the greatest velocity attained in a gust and the time of its occurrence, 

Date, 

I 

2 

3 
4 
5 
6 
7 
8 
9 

10 

II 

12 

13 
14 

IS 

16 
I] 
18 

19 
20 

21 
22 

23 
24 

25 

26 

27 
28 

HOLYHEAD, t~ DEERNESS, i-
Height of Head above-Roof S'S m., Ground 13'7 m., M.S.L. 1~'~ m. 
Height ofCnps above-Roof 4'6 m., Ground 7'6 m., ?ll.S.L. 15'2 Ill. Height of Cups above-Roof 1'5 m" Ground 4'9 m., M:.S.L. 57'3 m. 

3 h, 9 h, 15 h, 21 h, .Max. 3 h, 9 h, 15 h, 21 h, Vel. in 

in a 
S, N, W. E. S, N, W, E. S, N, W, E. S, N, W. E. Gust, 

Time of 
Gust. 

Date, ------1 ------ --------- 1 _______ 1 l\Iax, 

S·I~,iW.\E. ~l~lW.i_~. S,!N,IW'i E, S'IN,IW,iE.~~~~~Y 

10'3 

2'1 

10'0 

S'6 

S'6 
2'1 

5'1 
2'0 

--- --- -------1---- 'I -·-V.-

3'S I' .. , 

.. , : 3'6 ... 7'2 

.. , 1 ... 2'1 

2'0 I.... 6'7 
' .. j 09 0'5 

.. 2'2 7'4 

2'0 9' S 
S'S q'I 

'" ! 6'7 S'7: 
.. , ; Q'S 9' S 

... , S'6 12'0 
1 

3'0 7'3 ... I ... 3'e 

r~ I ::: 4'9 
6'1 ... 1'2 

S'S 1 .. , 1'2 

~.; 'i~I'::. "4 

3· g 9'6\ ... 

~:! J~:~ I' ::: 

8'0 2'0 .. , 

I 

4'01' ... , 60 
10'0 ... i ... 

11'8 ... : ." ! 

5'1 .... 1'0' 

0'8 '" 4 2 

'0 

1'9 

3'6 
6'S 

7'9 
9'6 

6'4 8'8 
7'3 4'6 

5'3 6'7 , 6'7 

2·0 .•• 2'5 I 2'5 1'8 
2'6 7'7

1

,,, 

'" ro'l 6'1. 2'5 i 9'0 i 

... 4'3 1'5 
1'5 6'7 

I'S ... 5'7 

::; I :.: ::: 
6'7 
2'4 

3'0 

6'5 

2' I 3'2 
1'0 3'8 

6'0 

3'5 ... IO'S 

2'3 0'6 

: 1'3 4'3 
0'6 s'S 

5'7 ... 2'4 
... '4'0 6'0 
... ; 5'6 1'01 

g'I 5'4 

10'6 4'4 
9'3 1'9 

2'6 

I' ... 3'5 0'7 

4'9 5'51... 2'3 
5'4 S'I 

3'3 7'9 
1'3 1'9 

v. 
9'8 

19'2 

23'7 
23 '7 
13'4 

16'1 

18'3 

17'9 
20'1 

19'2 

24 '1 

12'1 

7'6 
18'3 

19'7 

13'9 

9'4 
13'4 
16'5 
16 '1 

13 '4 
16'1 

16'5 

19'7 
17'0 

HI'S. ~:Iin. 

14 45 
24 IS 
23 20 

I 15 

24 IS 

15 40 
6 5 

II 10 

II 55 

IS 

4 30 

3 15 
21 30 

23 ° 
14 20 

L~ ~~} 
13 25 

13 45 

g~ i~} 

° 

2 

3 
4 
5 
6 
7 
8 
9 

10 

I I 

12 

13 

I4 
15 

16 

17 
18 

19 
20 

6'9\'" \ 2'9\'" 6·01 .. , 4'0 
I'S!", i 3'6 ... 4' S .. ' 2'0 

:;:1 :: i ::: ;:; :;:; ... ;:: 
2'81 ,.. 2'8 ... 5'2 

10'0

1

,,, ... 4'1 14'1 

12'8 ... 5'3 13'3 

9'8 

2'8 5'9 

5'5 15'4 
9'7 q'7 13'7

1

", .. ,I 5'7 14'5 

13·2!... ... :J3'2 13'6 .. , 1 13'6 16'0 

Is·S... 'Js'S 19'6 1 .. , 

I3'4j" , 
7'5 .. . 

5'9 .. . 

ro'6 
S'I 

6'9 

4'S ::: I 

:3'3 

7'1 9'3 
8'1 7'1 

2'9 9'7 
0'9 3'2 

7'9 4'3 

13'1 15'1 
13'2 10'9 
10'0 8'1 

4'8 9'3 
16'4 10'0 

9'3 9'3 
4'7 6'4 
4"0 8'5 
0'6 4'4 

ro'3 5'5 

1'0 

3'e \,·,1 3'O
i 

... 

10:9 .. 'I .. 'I 2:2 
106 ... ... 2 I 
8'0 .. ,I 1'6 ... 

1'7 

9'8 
8'7 

6'4 1 4'0 
9'13 14'5 

ro'7 15'3 

15'1 14'8 .. ' 

10'9' 8'01'" 
S'I 4'6 ... 

9'3 14'4 .. , 
15'0 12'7 

1'9 8'8 
2'6 5'7 
5'7 6'1 

4'4 5'3 
13'3 5'8 

1'1 i 

1'7 
5 '8 

12'5 

14'4 
18"7 

9'7 20'0 
21 '6 

"'j:::! .. , II 2 

.. , 14'4 

12'7 

23'9 
19'7 
14'l) 
21 '0 

21 '0 

3'6 13'1 
.2'4 I 1'5 
2'5 10'5 

5'3 89 
14'0 15'4 

7 45 21 4'6 II'2 3'3 7'9 4'7 3'1 2'7 l'S 12'1 
IS 10 22 5'9 7'5 5'8 1'2 , .. II'8 I 1'8 

8 35 23 S'9 1'5 0'6 0'6 0'4 0'8 0'6 9'5 

8 50 24 o'S , .. I ... 0'6 3'8 0'8 7'9 3'3 6'1 2'5 8'9 

4 20 25 1'4 1 3'3 ". 10'9 4'5 8'5 2'3 12'5 

2'0 5'1 

... '3'6 S'7 
'4'S 8'0 

1'0 6'S 1'3 12'5 22 40 26 0'8 1 I'S J'8 4'3 3'el 2'0 1 4'1 2'7 4'9 
2'4 2'5 2'5 13'0 II 10 27 1'7 1'1 2'4 1'0 5'6 . 5'610'9 7'3 13'4 

1'6 4'9 13'0 14 15 28 13'3 5'5 16'4 '"1''' 68 6' 6'7 16'6 II'I 20'0 

3 0 4'6 S'3 1'7 12'8 ... 5'3 6'2 9'2 29'S 24 25 30 12'1 13'8 "'1'" 15'4 6'4 16'1 I 20'0 

'l'ime of 
Max. 

Hour:
I 

23 
24 

7 
I, 2 

17 

9 
17 
I I 

21 

7, I I 

4 
7 

23 
I I 

I, 9 
3 
9 

23 
17 

21 
I 

17 

7 
5, 21 

23 
21, 22 

3 
17 

II 

29 3'3 1'4 3'2 0'6 3'0 '"1''' 2'3 7'6 10 10 29 16'4 II'O 17 0 .. , ... 7:0 :7'~ 7'214'8 ::: 1 ::: 2'9 19'7 

3 1 3'3 16'7 4'1 ... 7'S II'7'" 7'5 II'I 26'4 2 ~ ~ 2 _ ~ _ ~ _"_'1 8'2 ::: 7'4 7'4!'" 7"2 ::: ~',~ ::: 13 'I 

S\t~:} ~1~~3~ -;-;2~ ~I_'__; ~4-;-~~~~~~ ~8~ --- S~!:} 245'5 185'8 278'6 II~S-;-;~~4-.--;-;6~!~I-:; ---

S,v ~ -t ~'~--=----=---=_ 13 1 '8 - 22'5 155'7 - 0'4 1_3_2_'6 __ 8_'_8-'-_______ S_,v_~_:_____'_}_=___2_4_1_'I_-_1_3_S_·6__.!.._2_5_6_'8_.-_I_l_6_'o~_2_4_1_'6--,--_1_2_7_'7--=-_2_5_9_'3_-_1_35_'_3 ________ _ 

Date, 

2 

3 
4 
5 
6 
7 
8 
9 

10 

II 
12 

13 
14 

IS 

16 

17 
18 

19 
20 

21 
22 

23 
24 

25 

26 

SCILLy,t§ 
Height of Head above-Ground 9'S m., .M.S.L. 49'7 m. 
Height of Cups above-Ground 5'S m., }I.S.L. 45'7 m. 

--------:-------- -------

3 h, 9 h, 15 h, 21 h, Max, 
1-------1-------11- -----.- in a Time of 

Gust. , I I S, I ~, W'I E. s. N, \Y, E. S, N, W, E. s, N'I W, E. Gust. 
----ov,~,-I--=H~r-s,---c)~I~in-. 

I'S 4') 
4'0 4'0' 

'" i I'S 8'9 

4'91'" 4'9 
... I 3'6 0'9 

4'Y: 
10'7 
11·2 I 

14'3 .. , 
... 0'9 

I5'7
I
j' '" 

... 8'5 

3'6! ... i ... 
0'9 ... : 2'2 

.. , 114 '8 

7'6 ... 1 5'4 
3'1 .. , I 8'1 

.. , I 6'3 

3'1 .. '15'2 

... \ 9'4 1 4'3 
0'9 0'9 

2'7 .. , 14'3 
S'4' 3'6 

... 4'0 6'3 

1'8 8'5 6'3 I 1'2 

0'9 ,'6 
0'5 0'9 

9' 4 ro'3 
8'9 3'6 15'2 
3'1 2'2 0'0 

10'7 
19'2 

0'0 14'3 

5'S 5'8 4'9 2'7 2'7 15'7 

12'1 4'9 ... 12'5 2'7 17'0 

15'7 

15 '7 
2'7 18'3 

I'S 

4'5 J~'.~ ~:: 1 ::: ~',~ r;:~ 
3'6 15'7 6'7 16'1 

1'8 7'6, ." 

3'1 1'8 .. , i 1'8 \ .. , .. ' 0'9 4'9 

\ 

6'7 2 3'7 
::: ::: 2'7 22'4 

1'3 .. , i s·S\...... 5'4 
3'6 1'3

1 

3'6
1
", ... 3'6 8'1 

5'8 ...... , I 1'3 10'3 20'1 
8'1 ... ! 8'1 j... 7'6 ::: 1 ~'.~ ... I"8 

· .. 1 .. ·1 4'9 ." 14'3 14'3 

3'1 I4'S 

3 '1 

3'6 ,'6 

S's 

3'6: "'IS'I i .. , 4'5 .. , 4'5 8'9 
.. ' : 6'71 9'8

1 
,.. ... • .. 13'4 2'2·.. 5'41

1 
... 

4'9 8'9' .. , i .. , \ I'S 13'0 8'· 12'5'" 8'S ... 

~"~:I::::i" ::: ~:.;II::: ::: ::: 1:::
1 

.. , 

I'., 7'6
1

,,, 2'2 ... 12'1 1 
.. , 13'9 

1.8 .... 1.9.41... \7'6 3'1 7'6 
S'8! ... ' 5'81 .. · 4'5 ::: 6'7 0'9 4'5 
.. , \ 4'0 6'3 ... 4'9 ... ' 2'2 3'1 

21 '9 
24 'I 

15 '2 

26'4 

19'7 

25'0 
20'1 

197 
23'7 
24'1 

24'1 

17'4 
16'5 

13'4 
10'7 

14 25 
24 15 
21 30 

° 35 
6 26 

14 35 
23 25 

9 50 
9 10 

23 45 

° 40 
3 5 

13 30 

21 55 
5 30 

14 25 
6 5 
3 55 

22 35 
8 25 

6 35 
20 40 
6 20 

7 ° 
5 35 

Date. 

2 

3 
4 
5 
6 
7 
8 
9 

10 

II 

12 

13 
14 

IS 

16 

17 
18 

19 
20 

21 
22 

23 
24 
25 

GREAT YARMOUTH, t§ 
Height of Head above-Roof 10'7 m" Ground 12'8 m., ~I.S.L. 15'9 m. 
Height of Cups above-Roof 3'7 m., Ground 18'3 m., M,S.L. 22'3 m. 

----------- -------- ------- .~----.---

3 h, 9 h, 15h, 21 h. Max, ill 
---------1 a Gust Time of 

SJ:1~J E. s, j~,l_w, _E_'_I_S_, -,'-1 N_' ~,I_\\_T'_i E_'_I_S_, _I _N_, :_W_'--,-I_E_'I Ift~~~;:- 1~_G_U_st_' 

I
, . -v. - HI'S. Min. 

3'2 
0'.0 

3'5 
6'5 
5'1 

2'7 ... I I'S 

1'1 , .. : 2'S 

0'7 4'3 ! 

s'S 1'1 

1'0 6'S 

0'9\ .. , 1'3 3'0 
S'J' 1'0 3'8 
7'5 6'0 

5'3 5'" 6'0 
4'5 10'9 2'4 

6'3 15'2 6') 

6'4 15'4 

... 9'2 S'7 

... Iro'4 7'9 

1'3 
~'.~ I ::: '9 

4'21 o'S 

0'4 

1'9 

1'1 

6'2 

1'3 

0'8 

1'3 

1'4 

1'7 

1'9 

2'4 1'0 
6'5 1'3 2'7 1'8 
1'0 
1'1 

5'1 2'0 4'8 

5'5 1'0 4'S 

1'3 7'5 

2'1 

5'5 
4'0 5'7 
6'0 6'0 

12'3 2'9 

S'S 8'1 

3'3 3'2 

1'3 .. , 0'7 1 .. , 3'51": 12'1 0 25 

1'11'" 6'5' ... 13 9
9

:48 21 15 

'"I''' ~:: ::: I::: 15'7 :i ~~ 
::: I ::: I'e 5'1

1

", 17'4 I.tSSl1.lldrS'5 

0'9: ... 4'3 1'81 ... II '2 7 25 
., 5 '6 j 13 '4 I 4 40 

~.~ Ii ~'.~ 6'2 ::: ~',~ 13'9 3 55 

... 6'0 1'5 ." 7'6 12'5 IS 30 

.. , 114'5 5'4 .. ,113'0 17'0 18 55 

.. 116'6 8'9 .. ,1 19'1 26'4 19 IS 
0'4 2'01 .. , 22'8 0 

4'3 "'I'" I 2'9 13'4 21 25 

S'4 ::: ::: ::: iI~"~ ~~:~ I~:~ 
0'61 ... 7'2 .. ,\ ... 1 7'2 15'2 21 40 

1'0 2'4 0'4: 2'0 10'3 I 0 

1'3 1'4 2'2 5'l) 23 0 

17'0 20 30 

19'2 13 40 
6'9 1 .. , 

2'3 3'5 1 .. , 0'7 

2'S 2'8 4'5 1'9 16'5 19 30 

0'5 0'5 0'4'" 2'3 12'5 5 20 
15'2 14 15 
13'4 18 10 
12'1 15 25 

8:21'" 1'3 6'8 
4 I ... 3'3 4'9 

:'-5 0'7 ,.. 2'8 1'1 .. 

I'S 1'3, I'S o'si·.. 3'1 4'5 6'7 S'I 3'1 11'6 16 35 26 '6 ['6 5'6 
27 S'I 1'8 II'6~ ... : 4'9 8'9 s'S 10'3 7'2 15'7 18 5 27 1'6 0'3 2'3 0'4 2'3 
28 6'7. 1'3 2'2, ... : 5'4 6'7 4'5 12'5 13 IS 28 4'7 7'1 4'6 I II'2 5'0 

6'0 6'0 
I I '6 
10'7 

16'5 

14 '3 
23 '7 

5 0 
20 25 
15 50 
o 25 

22 40 

17'9 o 3S 

29 ... 0'9 3'6 'I .. ' i .. , 3'6 2'7 2'7 ::\'6 0'9 8'9 16 40 29 6'0 9'0 6'2 ::: I ::: 9'2 5'4 

30 ; 0'9 2'7 7'61 ... I .. , 8'5 S'S '" Js'2 26'4 21 55 30 1'1 \ ... ... 1'7 1'1 '''I 1'1 .. , 3'3 '" ... .., S'2 .. ' .. ' ... 

_3_1 __ ,~I3'4 _~!~~. ___ ~. __ .~~ __ 3_1_'7 ____ 2_0 __ ~~ __ 2_'I _"_'I~~ _"_' ...:.:.:.._8_'5...:.:.:.. -.:2.-.:..:..._7_'4...:.:.:.._
2

_'0 _"_' ~...:.:.:.. 
H+N&} 6 I S+N&} W+E 14'1 177'6 159'51171'4 172"7 1958 174'8 179'9 'W+E 108'3 129'7 107'0 II7'O 107'5 111'0 129'5 130'6 

Sw~t} 83'7 13°'2 94'5 116'0 102'9 I 140'6 125'6 117'3 SW~:} 9 8 '7 -46 '1 85'2 1-31'6 86'7 -32 '0 113'3 -52 '4 

12'1 7'5 
5'2 

The velocities at fixed IIOUl'b are means for the interval from 30 minutes before to 30 minutes after the hour, The hours are numhered I h, to 24 h, Time is referred to Greenwich 
Mean Time, .. No Record, t Robinson Cup Anelllometer: Arms 0'61 m,; Diameter of Cups, 0'229 m, ; Factor 2'2. 

::: Robinson Cup Anemometer; Arms 0'3°5 m. ; Diameter €If Cups 0' 127 m, : Factor 2'8 § Dines Pressnre Tube Anemometer, At Great Yarmouth, Holyhead, 
aIllI Scilly the readings at fixed hours are taken from the Robinson Anern"ometer, the maxima qnoted are the greatest winds in a gnst as recorded by the Dines Pressure Tu.be. 



THE FREE ATMOSPHERE IN THE REGION OF THE BRITISH ISLES. -JANUARY 1913. 

8. The Lower Layers of the Atmosphere from the Surface to 3000 metres (10,000 ft.) above Mean Sea Level. 

Soundings with 
Pilot Balloons. 

Height above 
M.S.L. 

Soundings by Kites (K.) and Pilot Balloons (P.). 

ABERDEEK. P·3 8. January 31. I I h. 35 m. G.M.T. 

Wind. I I 
I----~--------------------I I Cloud Observations 

Direction. Velocity. I _;_:olne~~~~ I Vertical Velocity. I and Remarks. 

------ -------------m-e-tI-.e-s.---D-e-g-r-ee-s-f-ro-n-l-N-.-- m/s. I m/s. m/s. ---- ~--;-----I---T~~t~:O-~~.lites. - ~~Iloon l~st- to 

Greatest height 2400 ..• ... II ... ... ... out-statlOIl soon after com-

2250 269 14'0 I' + 14'0 + 0'2 ) ~ I mencemellt. Vertical velocity 
2000 271 14'9 + 14·9 - 0'3 2'9 LEI assumed at 2'9 m.p.s. for 
1500 264 17'3 + 17'2 + 1'7 J;;; I, readings with home theodolite. 
1000 267 18 4 + 18'4 I' + 1'0 .;; Balloon lost in distance. 
500 265 17.1 + 17.0 + 1'4 I 2'9 I' 

100 255 12'5 + 12'1 + 3·3 I 3'0 I 
I I I 

(hound level 30 ~ 235 10'6 + 8'7 ! + 6'0 i ... II 

--------------------'--------1---------~----
COTllputed for M.S.L. 0 I 260 17·5 + 17'2 + 3'0 I'" Free lift 48 gr. 

9. The Upper Air: Soundings by Registering Balloons (R.) and Pilot Balloons (P.). 
TABLE OF HEIGHTS, PRESSURES, AND TEMPERATURES. 

19 1 3 .• Tanuary I. 15 h. 0 m. G.M.T. 

Height 
above M.S.L. Pressure. Temp. T.Jatitude, 5 1° 38' N. 

Longitude, 1° I' ·W. 
GRr;:\TBST l 
HEIGHT, J 14"7 km. 120 mb. 211° A. 

Height } ISO m. 

Lowmn } 
TEm'ERATUIm, IO'9 km. 221 mb. 210° A. 

BASE OF I 10' k . 
RTllATOS1'HEllE, f 9 m. 221 mb. 210° A. 

Tyl'l' No. II. 

above M. S. L., 

PLACE OF FALL, Walton, 

Norfolk. 

Distance, 154 km. 
and 

Orientation, 35°. 

----------------------------------------------------1 
From ohservatiolls at Station. 

PRE:';SURE (.~LS.L.), 

TE:llPElL-\.TURE, 

VAPOUR PRESSUP,E, 

Gr.AntE="T VVIND :-Direction, 

Velocity, 

Correction for Curvature, 

F" 1 C t {w. to E. ma omponen s, S. to N. 

at 7 h. 

1014 mh. 

280" A. 

236' 

13'2 m/s. 
0'0 m/s. 

+ 10'9 m/s. 
+ 7·4 Ill / S • 

at 18 h. G.M.T. 

1013 mh. 

280 0 A. 

270'

IO'I m/s. 

- 1'0 nt/so 

+ 9'1 m/s. 
0'0 m/s. 

Height I 

above 
M.S.L. 

km. 
L.J. 
13 
12 
II '5 
II 
10 
9 
8'9 
8 
7·0 
7 
6 
5'4 
5 
4'1 
4 
3 
2'9 
2 

1'9 

'9 

Ground 
1\LS.L. 

REMARKS. 
T~_11_1_ p __ ec .. r_a t __ u_r _e_.__ I 

I Fall per km. I 

Pressure. 
Reallillg. 

III b~ 36--~ --02~: -1-- ° ~~--·-G-xO-O-d-t-r-a~:--

158 212 

200 

300 

500 

600 

700 

800 

186 21 I 

530 

607 
692 

I 
211 
2IO 

214 
221 
,'321 
227 
233 
233 
240 

244 
248 
/353 
253 
261 
262 
267 
268 

89 1 274 

- I 

- I 

4 
7 
6 

6 

7 

8 

5 
8 

6 

7 

Overcast. Cirrus S. W. 2• 

ClOlltls at 400 m. 

900 
1000 ... _- ---- -~--~-- -----

992 
10 II ~.~o :::! 

TABLE OF HEIGHTS, PRESSURES, AND TEMP.KRATUREf03. 

19 I 3· .January 3. 

Height 
above M.S.L. 

GREATl;;-;'l' } 
HEIGHT, 12'3 kill. 

7 h. 0 m. G.M.T. 

Pressure. Temp. 

SOUNDING No., R. 218. 

PLACE, PYRTON HILL. 

Latitude, 510 38' N. 

Longitude, 10 I' W. 

Height I 
above 

M.S.L. 
Pressure. 

--- mho 

187 
200 

1 

___ T_e_m_pe_r_a_t,_lf_e_. __ 

Reading. I Fall per Km. 
REMARKS. 

I, °A. °C. 
21 5 

I 215 
~ Trace not very distinct. 

o 
LOWEST } 

TEJlfPf:RATITRE, IO kill. 257 mb. 

2150 A. ! 

2140 A. b He!,rhS~ L Jl J 50 m. a Ove l~L .. , 

km. 
12'0 
II '6 
11 '0 

10'0 
219 , 
257 I 

I 
i 

21 5 
21 4 
220 
220 
228 

- I Very steep gradient from 6'0 to 

BASE OF l 
STItATOSPHERI<:, J 10 kill. 

Type No. I. 

257 mb. 2140 A. 
PLACE OF FALL, St N eots. 

Distance, 77 km. 
and 

Orientation, 4 1°. 

-----------------------_._--

From Observations at Sta.tion 

PRESSURE (:\LR.L.), 

TEMPERATURE, 

VAPOUR PRESSURE, 

GRADlE~T WIND :-Direction, 

Velocity, 

Correction for Curvature, 

F· 10 {W. to E. 
111 a omponents, S. to N. 

at 7 h. 

IOII mb. 

280 0 A. 

202 0 

IS'I m/s. 

0·0 m/s. 

+ 5·7 m/s. 
+ 14'0 m/s. 

atI8h.G.M.T. 

1011 mk 

282° A. 

14'4 m/s. 
0'0 m/s. 

+ 7·6 m/s. 
+I2·211l/S. 

9'0 
9'0 
8'0 
7 '1 
7·0 
6'0 

5'5 
5'0 
4'1 
4'0 
3'0 
2'9 
2'0 
1'9 
1'0 
1·0 

- Groun~l 
M.S.L. 

300 

500 

600 

I

I :: 

900 

1000 

301 : 
348 

608 
692 

788 

896 

J

' 991 
1011 

23'7 
238 
247 
250 
2~2 

258 
259 
262 
268 
268 
266 
275 

6 
8 

10 

9 

s : 
7 

3 

6 

7 

9·o km. 

2 

5 



6 JANUARY 1913.-THE UPPER AIR. 

-

9. The Upper Air: Soundings by Registering Balloons (R.) and Pilot Balloons (P.)-continued. 

TABLE OF HEIGHTS, PRESSURES, AND 'rEMPERATURES. 

. January 20. 10 h. 20 m. G.M.T . ! SOTT~DING No., R. 219. Height I I Tempe "tuce. I 19 1 3. 
above i Pressnre. 

I PLACE, PYRTO~ HILL. 1\1.8.L. i Reading. I Fall per Km. Height i 
Pressure. Temp. above )1.8.L. Latitude, 510 38' N. 

I 
km. mb. °A. °e. 

(jREATE:'>T 
}I3·5 klll . 144 mb. 229() A. Longitude, 10 I' W. 13'0 156 228 

HEIGHT. 12'0 181 226 -2 
Hei~ht ) I1'3 200 

I 

2:25 -2 
LOWEST l 7'9 km. 220() A. above M.S.L., f ISO m. 

I 1'0 211 224 
TK\\PEH.ATURE, J 

... - I 
PLACE OF FALL, Ickleton. ro'O 245 i 223 

284 
-I 

9'0 222 BASE OF \ 7'9 km. 337 mb. 220c A. 89 km. 8'6 300 221 -2 STRATO":PHERE, ,. Distance, 
and 8'0 329 220 8 

Type. ~o. 1. Orientation, 62". 7'0 384 228 
67 400 230 8 

- ---- --- ~ 6'0 I 444 236 

at 18 h. G.~l. T. 
5'2 500 244 9 

From obsenatiolls at Station at 7 h. 5'0 512 245 6 
PRESSuRE (M.S.L.), 989 11lb. 986 mh. 4'0 586 25 1 

3'8 600 252 8 
TE:\\PERATUItE, 2790 A. 280 0 A. 3'0 67 2 259 

2'] 700 261 7 
Y APorR PRESS U RE, ... ... 2'0 765 266 

I'] 800 268 6 
GltADIEXT ,y I XD : - Direction, 180° 218 0 1'0 867 

I 
272 

0'] 900 I ... 
Velocity, 27'5 m/s. 16'S m/s: 1000 

I 
... 

Correction for Curvature, - 9'1 m/s. - 2'5 m/s. ---~ .--~ 

F' I C t {W. to E. 0'0 m/s. + 8'6 m/s. Ground 968 278 ... 
ma omponen s, S. to N. + 18'4 m/s. + 11'0 IIJ/s. M.S.L. 

\ 
987 ... ... 

TABIJE OF HEIGHTS, PRE:5SURES, AND TEMPERATURES. 

19 1 3 . .January 3· 

GREATEST 
HEIGHT, 

Height 
above M.S.L. 

} 9'8 km. 

LOWEST )'8 km. 
TEMPERATURE, f 9 

BASE OF 19'0 km. 
STRATOSPHEf:E, J 

Type No. ? 

7 h. 15m. G.NLT. 

Pressure. Temp. 

268 mh. 2190 A. 

268 mb. 2I9~ A. 

SOU~DING No., R.K.C. So. 

PLACE, LIMERICK. 

Latitude, 

Longitude, ge 41' W. 

Hei"ht } 
above ~f.S.L., IS ll1. 

pr ,KtJj<~ OF FALL, Thurles. 

Distance, 
and 

Orientation, 

37 km. 

From observations at Station. clt 7 h. at 18 h. G.M.T. 

PltESSL'RE (M.S. L.), 

TEMPERATURE, 

Y AI' )t;"!t l'RESSUltE, 

(jftADIE;\"T WIND :-Direction, 

Yelocity, 

L'on-ection for Curvature, 

Final Components, { ~: ;~~: 

ro02 mh. 

277° A. 

... 
225 0 

I 1'1 nt/So 

0'0 m/s. 

+ 7'8 m/s. 
+ 7'8 m/s. 

993 mh. 
282 0 A. 

... 
200° 

30'8 m/s. 
- 6'1 m/s. 
+ 8'4 m/s. 
+23'2 m/s. 

Height 
above 

M..S.L. 

kIll. 
9'0 
9'0 
8'0 
7'0 
]'0 
6'0 
5'37 
5'0 
4'04 
4'0 
3'0 
2'85 
2'0 
1'79 
1'0 

'84 

m!.. I 
298 

300 

400 

500 

600 

700 

800 

900 
1000 

347 
399 

459 

528 

60 4 
688 

778 

884 

I---------~---------

Ground : 
M.S.L. 1001 

Temperature. I 
Reading. ~ Fall per Km.\ 

('A. 
225 
225 
232 

240 

240 
247 
250 
252 
257 
257 
262 
263 
267 
268 
270 

274'S 

7 

8 

7 

5 

5 

S 

5 
3 

REMARKS. 

Ascent occurred in heavy rain 
after a wet nigh t (. 58 in.) The 
balloon was sent up on account 
of the low barometer. 

--~--------------"- -

REMARKS. 

Clear. Moderate S. Wind. 

The values are not as reliable as 
usual as the instrument got 
slightly damaged between the 
calibration and the ascent. 

Time is expressed in the hours I to 24 of civil reckoning. Temperatures are expressed in degrees absolute (273° A =0° C.). 
Pressure if; given in millibars (rooo mb. = I C.G.S. atmosphere=7So mm. approximately). Heights are given in kilometers (km.). 
Gradient Wind is taken to be tangential to the isobar and is computed by the formula -y=2 CAl P V sin ¢. . 
*Base of Stratosphere.-TYPE I.-When the stratosphere commences with an inversion, the height and temperature of the first point of zero temperature gradient are given. 
TYl'E 2.- When the stratosphere begins with an abrupt transition to a temperature gradient below 2° per km. without inversion, the height and temperature of the abrupt 

transition are given. TYPE 3.-When there is no such abrupt change of temperature gradient, the base is taken to be where the mean fall of temperature for the 
kilometer next above is 20 or less, provided that it does not exceed 2° for any subsequent kilometer. If some other position for the base seems to the tabulator 
to be more suitable, it is noted in the column for" Remarks." 



)IETEOROLOGICAL OFFICE OBSERV ATORIES-'GEOPHYSICA,L JOURNAL. 
FEBRUARY 1913.-DAILY VALUES REFERRED '1'0 GREENWICH MEAN "rIME AND UNITS, 

BASED ON THE C.G,S. SYSTEM. [Price Is. 
Third Year.-No. 2. ,Jfeteorology, Solar Radiation, Seismology, Atmospheric Electricity, and Terrestria,l Magnetism. 

~_~. __ ~~~S:rOLOGICAL JOURNAL :-ESKDALE OBSERVATORy,-Lat, 55° 19' N, Long, 3° 12' 'tV . 

Date, 
.M.icroseisms of N, Component, 

Remarks, 
18 h, 

- - .---- -- ---

12 h, 

2 

3 
4 

5 
6 
7 
8 
9 

10 
II 

12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 

o h, 

5 

AN 
f..L 

7' 
8' 0 

7' 
8' 

0 
0 

0 
5 
0 
5 
0 

9' 
7' 
9' 
6' 
7' 
g' 
7' 
0' 
7'0 
7'0 

0 

5 
5 

5 
7'0 
7' 
7'0 
7'0 
6'0 

6'0 
5'5 
5'0 
6'0 
0'0 

-5';) 
5 '5 
5'0 
5 '5 

T, 
S 

6'0 
4'5 
3'0 

10'5 

8'5 
5'5 
8'0 
5'0 
4'5 

4'5 
2'5 
2'0 
1'5 
2 '5 

2'0 
2'5 
1'5 
1'0, 
1'0 

0'5 
0'5 
0'5 
2'5 
3"0 

1'5 
1'5 
1'0 
2'0 

6 h, 
--

I ~ I 

AN, 
I 

T, AN, 
p. I s p. 

7'5 1 S'o 8'5 
7'0 4'0 7"0 
8'0 4'0 8'0 
8'0 8'5 9'0 

9'0 6'0 8'5 
8'0 5'0 8'0 
8'0 8'5 8'5 1 
6'5 4'5 5'0 
7'0 4'5 7"0 

7'5 6'0 7'S 
7'0 2'0 7'0 
6'5 1'5 6'5 
6'0 1'5 7'0 
6'0 3'0 6'5 

7'0 2'0 7'0 
7'0 2'0 7'0 
7'0 1'0 7'0 
6'5 1'0 6'0 
6'0 1'0 S'S 

5'0 0'5 6'0 
5'0 0'5 6'0 
6'0 0'5 6'0 
6'0 4'0 6'0 
6'0 1'5 6'0 

5'5 1'5 6'0 
6'0 1'0 5'0 
6'0 1'5 5'5 
5'5 1'5 5'5 

T, 

I 

5'0 
4'0 
0'0 
8 '5 

7 
5 
6 

6'0 
4'5 

'5 
'5 
'0 

4 
I 

I 

2 
2 

2 
2 
I 

I 

I 

0 
0 
I 
3 
I 

I 

I 
I 
I 

'5 
'5 
'0 

'0 

'5 
'S 
'0 

'0 

'0 

'0 

'5 
'5 
'0 

'0 

'S 
'0 

'0 

'5 
'0 

AN, 
p. 

7'5 
7'0 
8'0 
8'5 

8'0 
7'0 
8'0 
7'0 
8'5 

7'5 
6'0 
6'5 
7'0 
7'0 

7"0 
7'0 
7'0 
6'0 
6'0 

6'0 
6'0 
6'0 -

5'5 
5'5 

6'5 
5"5 
5'5 
5'5 

1', 
s 

5'0 
4'0 

II'S 
9'5 

4'5 
5'0 
5'0 
4'0 
7'0 

3'5 
1'5 
1'5 
2'0 
I'S 

2'0 
J'S 
1'0 
1 '0 

0'5 

0'5 
o'S 
1 '5 
2'5 
1'5 

1'0 
1'0 
1'5 
I '5 I 

11th I, Faint long waves at 22 h, 33 m, 

12th I, P=o h, 0 m, 26 s, e), S=O h, 9 m, 30 s, U), Remote earthquake, Slight disturbances till I h, 4S m, 

14th I, Long waves 19 h, 57 m, Slight disturbance till 21 h. 

15th I, Long waves 21 h, 42 m, Faint disturbance, 

18th I, Faint disturbance I h, 5 m -I h, 26 m, 

20th I, P=9 h, 10 m, S9 s,' S=9 h, 20 m, S2 Fl" L=9 h, 37 m" a=86so km, 

23rd I, P=3 h, 7 m, 7 s, 0), S=3 h, 17 m, 21 S, (?), L=3 h, 31 m" a=9070 km, (?), 

27th I, Slight disturbance about 17 h, 

27th 1, Long waves 22 h, I I m,-22 h. 33 m, 

An explanation of the notation used is given ill the preface, The amplitude AN if: half of the actual movement 

of the earth's surface in aN - S direction, between the ends of the swing (p. = '001 mm,), The period T (in seconds) 

is the duration of a complete o!';cillatioll, i,e, both extreme positions are passed through once during the time T. 

2, VALENCIA OBSERVATORY, CAHIRCIVEEN (KERRy),-Lat, 51 ° 56' N, Long, 10° 15' \V. 
Heiahts above Mean Sea Level :-Station, H = 9'2 m, Barometer Cistern, Hb = 13,7 m, o ' 

Heights ahove Gronnd:-Thermometers, h
t 

= 1 '2 m, Rain-gauge, hr = 0'6 m, Sunshine Recorder, lv. = 12'8 m, Caps of Anemometer, ha = 13'7 m, 

Humidity, 'Wind Direction in ClomI Amount 
points (8=E,16=S) alld 

Rain 
24 , ~ hours -

Magnetism, 
-----------

Day, 

Presflure 
at 

Station 
Level. 

Air Temperature ill 
Degrees Absolute, V 

I 

and Velocity Weather, 

P 
apour Percenta~e, (metres per second), begin' 

ressure, ' nillg 
~ Remarks, 

-----1----------1----) -1----
1 

--- I-----:-----!I-------I 10 h, 

____ --=_11, 121h, 9h, 21h'IMax,\Min, 9h, ~lh,! 9h'I:~' _:_~:- 1 21_h, _lO_~ ___ J----=-~ 
w 

I 
200+ 200+:200+ 200+ Tenths ofSkv 

lllU, mb, i 0 millibar. % % m/sec, Ill/see, covered, v mill, hI'S, 'Y, Co 0 I 

I 998'41003'4 76'6 77-6 79 76 7'1 7'1 90 84 19 5 24 9 10=° 5 4'8 1'2 ~and*.(sleet)showersa, ,.. ,.' ' .. 
2 1001'6 lOll'S 81'3 82'8 83 77 9'5 10'5 87 88 23 12 20 12 7 10=(1 - - Unsettled a, Gloomy p, .. , I '" ! .. , 
3 1011"6 1013'2 83'5 82'9 84 x83 10'5 II'S 82 95 20 12 18 9 10=° 10=0 4'3 - Misty and gloomy, .. , .. , I .. , 
4 1017'1 1014'3 81 '2 83'1 83 81 10'2 II '2 94 91 18 4 16 7 10=° ,8=° 4'3 0'1 Misty, ,.. ,.. ... 

5 1002'911008'2 82'S 79'1 83 78 10'5 8'2 89 86 15 9 13 S 10=°. 3 3'8 3'3 =0 a, Vi~ibility p, ,.. ,.. .., 
6 997'4 1'1006'2 82'8 80'4" 83 80 II '2 8'2 1 (j2 80 17 9 20 9 10=° 7 17'8 - Intermittent.

o 
5 11,-9 h, Misty, .. , .. , 

7990"11008'083'780'2Ix8S 79 12 '27'5 1 97 74 1510 2217 10=° 3 2'00'1 .:Jsh,20m,-8h,30m, Squallyp,I78972026'2;681O'1 
8 1021"3,1012'3 81'9 83'5: :1:85 79 10'2 12'2 90 95 16 6 15 10 7 10=°. 7'1 3'6 Misty p, .° 19 11,-23 h, .. , ,.. , .. 
9 1023'2'11019'481'082"4 84 81 9'8 9'2 91 79 21 2 8 6 8 10 4'3 1'4 l\1isty;dullp, , .. ,.. . .. 

10 1019'7 1023'7 83'7 83'4 84 x 83 12'9 12'2 100 96 15 5 IS 6 10=°. 10=°.° 1'5 - Misty; gloomy p, ... ,.. .., 
II 1027"711032'7 83'2 83'2 x8S x83 11'9 11'2 94 90 15 5 13 6 10 7 - 0'2 Dull. ,.. ,.. .., 
12 1033'51 1032'5 81 '0 80"4 83 80 10'2 9'2 94 88 15 6 IS 7 3 5 - 5'6 Fair, = .. , ... .., 
13 1031'311032'9 80'2 78 'S 82 78 8'8 8'5 88 94 6 5 16 4 6= 6= - 4'7 Fine to fair. (]J .. , .. , , .. 
I4 1032'011029'3 79'0 80'1 83 77 8'8 9'5 93 94 - I 15 2 10= 10=° - 0'8 ==0, Fair, ,.. .., ' .. 

15 1025'9 !1023'O 78'2 79'3 80 78 7'8 8'8 90 92 - I - I 10= 10= - -- Overcast, with =, .. , .. , , .. 
16 1023'41024'8 76'1 79'3 81 75 7'1 7'8 94 80 5 2 6 3 9 10=°= - 1'8 Dull. = p, ... i ,.. .., 

17 1025'01024'4 75'1 78'2: 8r 74 6'1 7'5 84 84 - I 9 2 2= 1= - 7'9 '---' early, = .. , i .. , , .. 

18 1023'9 :1024'2 77'1 75'6 1 78 n 73 7'1 I 5'1 85 n 67 5 4 4 6 6= 0= - 1'6 '---' early, = ... ! .. , , .. 
19 1022'41iI020'6 73'6 74'6 77 n73 4'81, 5'1 72 76 7 4 7 3 1= 5= - 6'9 Fine, = '"I''' .. , 
20 1021'311023'4 74'274'8 n76 11,73 4'815'1 72 72 6 3 6 4 2= 10 - 4'2 Fine to fair, co .. ' .. , ' .. 

21 1026'11026'3 75'S 76'3 77 75 5'1 5'8 70 75 7 4/ 9 4 10= 8= - - Dull, with =, 1 
22 1022'4 ;1016'5 78'9 79'9 81 77 6'8 I 7'5 72 73 II 7 12 II 8= 10 0'3 2'0 = a, Fair to squally, li9~6 20'~I'S 68"~o'6 
23 1008'8 :1001'6 ~21',41 I! 8

80
1',4

1 
82 80 108',5.51 9'5 77 86 12 13 12 II 10=° 10 x2S'4 - Intermittent.

o 
10 h, 30 m,-17 h, ,.. .., I .. , 

24 994'31995'6 0 84 80 9'2 92 92 12 II 13 5 10=0 2 10'7 - .till8h,30m"thenintermittent.°til12oh, 

25 987'2,1002'2 80'61 80 '0 83 79 9'51 9'2 92 93 - I - 0 7=° 3 - 0'4 Misty and showery a, Visibility, ~:: ::: I ~~: 
26 IO03'o,1006'S 75'2 77'1 82 75 7'1 7'S 98 94 6 2 -. I I 2 0'3 8'6 '---', Fine, with visibility, ,...... .. 
27 1014'111020'8 74'2 78'0 83 74 6'5 1 8'2 95 93 3 2 - 1 0=° 0 - 9'1 '--'=0. Fine, .. , ,.. I .. , 

28 1021'31 1017 '4 79'3 80'7 83 75 8'8 i 10'5 92 99 13 3 14 8 10 10=°. 11'9 - Visibility to misty and showery, .. ' ,.. I , .. 

Moan"oI 5'2 !::. 79": 797~182 .o~ 77'6 8 7~'1 8"7~ _ 88 ~ 86 ~ = 5 . 3 = 6'0 7"4 6'6 98'5 2'27 Month~Y Totals ~r Means. = 179"2 ~o 22'~[68 10"4 

~ormal 1012'2 1012'2 79'6 79'81 82 '5 77'S 8'4 1 8'5 87 86 6'0 6'1 - - 125'9 2'52 Normals, 40 years, II 
40 years 30yrs 

25 years 30 years 30 years 
Note,-The cloud amounts III itahc type at ValenCIa were taken at 21 h, 

x denotes the maximum and 11, the minimum values in each column, 

Wt. 45577/351-400-2/14, N. & Co" Ltd, Gp, XV, 
3 



FEBRUARY 1913.-METEOROLOGY AND SOLAR RADIATION. 

3. KEW OBSERVATORY, SURREy,-Lat. 51
0 28' N. Long. O· 19' W. 

Heights above Mean Sea Level :-Station, H = 5'5 m, Barometer, Hb = 10'4 m, 
Heights above Grollnd :-Thermometers, ht = 3'0 m, Rain-gauge, hr = 0'5 m, Sunshine Recorder, hs = 14'3 m, Cups of Anemometer, ha = 21'3 m, 

Day, 

Pressnre 
at 

StatiOll 
Level. 

Air Temperature in 
Degrees Absolute, 

Wind Direction in Oloud Amount Rain 
~~_~ ________ IPoints(8=E, 16=S) and 24 a5 

Vapour and Velocity Weather, hours] 
Pressure, Percentage, (metres per second), begin- ~ 

-------�------,-----� rJI~~ ~ 

Humidity, Eal'th 
Tempera

ture at 
10 h, Remarks, 

9 h, 21 h, ~_~'_i 21 h,\ MaxJMi~, 9 h'I21 h, 9 h,\21 h, 9 h, I 21 h, 10 h, I 22 h, O'3m,I1'2m, 
----'----~--+--+___-__:--_i_------'---I ---~----------

! I I I 

1 

2 

3 
4 

i :200 + 200 +200 + 1200 + Tenths of Sky 200 + 200 + ,200 + 
mb, 1 mo, 0 I 0 0 I 0 llIillibar, 0/ I % mjsec, mjsec, covered, mm, hrs, 0 0 I 0 

I006'31 997'9 77'0: 75'3 79 75 7'1 6'8 S9: 92 19 2 30 4 10=° ! 10.° xS'3 - - 72 77'9180'2 
1008'4 'IO09'z 75 '7 ! 79'7 81 74 6'1 8'5 8:::: 86 19 6 21 4 10=(1 1 4'1 - - 71 n'61 8o'2 
1016'4 i1019'7 82'3! 83'0 84 x 81 9'5 9'Z 80 74 20 7 ZI 7 9 I 9 - - - n 78'1 180'2 
1023'3 '1024'6 S2'I 81'4 x8S ;c 81 ~'S IO'2 75, 92 19 6 19 3 7 10 - 0'8 - 79 78'9 80'1 

5 1019'21I012'Z 81 '3 80'2 82 80 9'5 8'2 87 81 17 3 19 6 10=0 10 - - - 77 79'2 80'1 
6 1014'1 '1012'9 79'7 82'8 84 n ~'8 IO'2 90 1 84 - I 18 9 10=° 10 0'5 - - 73 79'1 80'1 

S I02S'1.103z'l 79'1 78 '6 83 78 6'8 7'1 70: 81 z3 3 0 I 0'5 5'5 '053 75 79'7 80'2 
7 1016'7IOo8'1 81'8 83'6 ,J;8S 80 IO'Z II'Z 92 i 87 19 8

35
11 I~9~ 9 loeo 4 2'8 --- - 77 79'6 80'1 

9 1Oz7'4 I031'1 SI'S 8z'S 84 79 9'8 II'S 90 i 96 18 2 10=° 10=° 3'8 - - 72 79'3 80'2 

10 I030'31030'6 80'z! 78'8 84 76 8'8 7'8 89 i 85 - I - I 10=° 2=° - 1'2 - 77 79'8 80'z 
II 1034'II036'8 73"4' 76 '3 84 72 5 '8 7'1 92 93 - I - 0 70= 10= 0'3 5'5 '032 69 79'1 80'2 
12 I039'Z I037'3 74'0 78 '3 79 73 6'1 8'5 93 96 - 0 - I 10= 10=0 - - - 7I 78'S 80'3 
13 I03S'S 103z 'I 75'3 74'S 78 74 7'1 6'5 96 94 21 2 - I ~IO= 110= - - - 75 78'6 80'3 
14 I031'I I029'o 74'8 176 '9 77 72 6'8 7'5 95 92 30 2 - I ?IO= I 10=° 0'3 - - 70 78'1 80'3 

IOZ4'8 'I02l'S 75'91' 77 '8 78 76 7'1 7'5 93 87 - I 6 4 10=° I IO=O 1'5 - - 76 78'1 80'2 15 
16 
17 
18 

IOzz'9 IOZ4'6 7S'z 76'8 80 74 6'1 IS'S 82 70 5 3 4 4 6=° 10:::;::° - 3'1 - 70 77'9 80'3 
IOz3'71020'O 76 '8 I 75'0 I 79 75 6'1 5'1 78 71 2 7 3 7 10=° 10 0'3 0'5 - 73 n'4 80'2 
IOZl'3:lozo'o 73'7 74'2' 76 74 4'1 4'1 n63 n63 Z 7 3 8 7=° 10=° - 4'S - 71 n'2 80'2 

19 IOZO'Z 1019'0 73'S 74'1 n 72 4'1 4'8 66 7I 3 7 2 8 9=° 10 - 3'1 - 70 76'3 80'1 

20 lOIS'S :I020'7 74'z 74'3 n7S 74 4'4 4'4 65 67 3 7 3 8 10=° 10=° - - - 72 76'1 80'1 
ZI IOZ4'7,IOZ9'8 76 '9 77'z 79 75 5'4 6'5 67 76 3 6 5 4 9=° ?2=0 0'3 0'5 - 7 1 75'9 79'8 
Z2 1032'II030'9 75'2 73'6 78 73 6'8 4'8 9z 72 - I 7 2 110= 0=° - 0'4 '051 67 76'0 79'7 
23 IOz7'7 :IOZI'5 73'8 7S'z 82 In 70 4'8 5'4 74 74 7 Z IO Z 7=° 1=° - 5'1 - 11, 63 75'7 79'6 
24 1014"1 IOIO'9 76 '3 78 'z" 82 I 73 5'8 6'1 75 70 II 3 15 3 8 0 - 1'6 - 66 75'4 79'6 

i 
25 1008'3 1009'7 80'S 78'S I 82 i 77 7'1 7'8 69 86 15 9 16 Z 10 I 5=° 0'3 I'Z - 69 75'8 79'4 
26 1008'1 1005'7 79'8 79'S: 83 7S 9'2 8'5 93 86 16 3 - I 10=° 10 - 0'4 - 71 76 '6 79'3 
27 l007'z IOI3'7 79'7 79'7 i 84 78 8'5 7'8 86 80 24 2 31 7 8 10 - 2'5 '060 75 n'4 79'2 

.0 h, 50 m,-s h, 30 m, and 7 h. 
Mostly fair, [30 m,-9 h, 30 m. 
Fair to dull during day, 
Fair to fille during day, 

Dull thrOllghout, .0 about 10 h, and late p, 
Dull all day, with strong wind, 
Fille till 14 h, ; fail' later. 
.6 h. 30m. and from 8 h, 35 m. 

• ti1l2 h, Dull a,; finer later. 
'--' early, =2 a ,;cleared by noon. 
=2 most of day; cleared 17 h, 
::= a, Fair p, 
= a, Dull throughout. 

.0 4 h, 15 m,-5 h, 20m, and IS h, 
Fair a,; fine later, ( - I 9 h, 
A ° 17 h, 45 m, *. 19 h, 30 m, 
Fine all day, with strong wind, 
Fail' a,; fine later, 

Dull to fair during day, 
Fair most of day, [later, 
L....J early, = till noon; finer 
'--' early, Fine most of day, 
'--' early, Fair to fine, 

Mostly fair, .0 about ISh" 
.0 9 h, Fair to dull. 
Fine till 13 h, 30 m,; fair later, 
Fail' a,; dull later, 28 1023'0 IOz6'S 76'4 n '31 79 76 6'1 6'1 80 73 32 4 - I 6 : 10 - 0'6 - 73 78 '0 79'3 

---_·_-------1---------.----~-------I-------------------------

Monthly Totals or Means, Means IOzI'6 IOZI'O 77'4 78 'O! 80'8. 75 '6 7'0 7'3 82 81 3'9 4'0 8'4 I 7'3 ZO'O 1'31~ 72 '2 77'8 80'0 
- ------~-- ---,-_- _____ -~- --------- --------------1-------- ------ -----------------
Normal IOIS'O IOIS'O 767 77'1 80'1 I 74'8 6'61 6"7 84 83 3'8 3'6 - i - 38'9 2'13 - - - - Normals, 40 years, 
40 years , v '30 years 30 years : 30 yrs 
_ ~ ___ ~_____ 25 years,___ ~ ___ -,--I, ________________ -= ____ ~ __ _ 

4, ESKDALE OBSERVATORY, DUMFRIESSHIRE,-Lat, 55° 19' N. Long. 3° 12' W. 
Heights above Mean Sea Level :-Station, H=243'2 m. Barometer, H b=237'l m, 

Heights above Ground :-Thermometers, ht =0'8 m. Rain-gauge, hr=0'3 m, Sunshine Recorder, hs= 1'5 m, Vane of Anemometer, ha = 15'2 m, 

I 
2 

3 
4 

5 
6 
7 
8 
9 

968 '4 967'6 
966 '9 971 'I 
972'9, 977'8 
983'6! 987'6 

979'4 974'6 
977'0, 97z 'o 
977'z 95S'z 
988 'z 990'8 
990 '4 1000'4 

74'1 
75'1 
80'J 
79'1 

79'3 
74'0 
n'l 
76 '3 
77'9 

76 73 
78 73 

81 "~78 
81 76 

80 74 
80 70 

81 I 76 
79 76 
81 7 1 

6'1 
6'5 
9'5 
8'5 

8'5 
5'4 
7'5 
6'1 
7'5 

10 997'0 1000'S 747 77'0 77: 73 6'8 
II l003'91I008'! 78'9 78'9 81 77 8'8 
IZ 1009'S 1007'2 78 '9 75'7 80 I 75 9'2 
13 1005'3 IO0 4'6 76'1 75'0 78 I 74 7'1 
14 I003'J 999'4 74'2 77'2 78 73 6'5 

IO'S 
6'8 

5'8 
7'5 
8'z 
8'2 
4'4 

92 

90 

90 
81 

7'8 i 98 
9'2: 95 
6'8 97 
6'8 95 
7'5 97 

20 
20 
ZO 
20 

20 
16 
16 
z4 
24 

32 
ZO 

ZO 
20 

9 
I4 
17 
9 

13 
7 
9 
9 
5 
6 
5 
1 

3 
3 

ZO 
20 
ZO 
20 

24 
16 
16 
20 

20 

9 
II 
13 
10 

8 
8 

17 
16 

I 

I 

4 

f) h, 
9 

10.° 
loe 
9 

Ioe 
10 
7 
Z 

4 

loe 
10 
10=0 
9=° 

10=0 

I I r-
IO. 

j 

I 

3 
IDe 

10= 
10=0 
9=° 
9 

9 h, 
0'5 

13'5 
x36'6 

4'3 

II'Z 
5'8 

I4'c 
10'9 
3'3 

8'4 
0'5 

0'5 

1'4 
0'6 

1'0 

i 15 997'1 996'1 77'0 75'9 78 1 76 7'5 6'8 92 91 4 4 - I 10 loeo - -
10 998'2 1001'0 75'3 73'z 78 72 6'8 6'1 91 96 - I 32 2 10=° 4=° - 0'4 
17 1001'1 IOOO'2 73'5 74'S n 72 5'8 6'1 90 88 32 5 4 4 10=° 4 --
18 1001'1 IOOI'S 7z'8 7J'I ?L7S 72 5'1 4'8 82 77 4 3 8 4 8 8 - 0'7 
19 1000'2 998'1 71'S 73'2 76 1 69 4'8 6'1 87 97 4 4 4 5 0 10 - 5'6 

20 997'4 99X'O 73'S 72'3 n 71 6'1 5'1 98 88 4 4 - I 10 I - 0'6 
21 1001'01003'9 74'3 74'0 78 70 5'1 5'4 77 84 - I - I 7 10 - 2'9 
22 I003'4 IOoo'3 69'1 69'0 n 67 4'4 3'7 98 79 - 0 - 0 I 0= - 6'2 
23 995'3 989'0 68'0 72'8 n n 65 4'1 4'1 IOO n67 - 0 - 0 5= 8= - 0'2 
24 981'9 977'9 72 '9 74'z 80 71 5'4 4'8 85 72 - J - 0 I) 7= 0'8 3'4 

25 976'7 976'7 78 '4 79'3 x8z I 73 7'S 8'2 II 86 I 87 - I 12 2 9 10= 8'9 0'9 
26 975'3, 975'4 79'0 77'3 81 77 8'8 7'8 96 92 16 9 12 4 10= 10.° 1'8 2'2 
27 971'5'6 99I'I 79'1 73'9 80 71 7'8 6'11

1 
84 91 32 4 28 2 9 4 - 0'9 

28 995'6 996'4 74'1 74'S 76! 71 5'4 5'8 82\ 8z - 0 - 0 9 10 --

o 
Z 

'E o 
<::> 

~ 
o 
Z 

*. 
• a.ll day, ~ 5 h,-IZ h, 

• a. andp, .0 15 h, .p, 
;I 16 h,-zo h, 
)I' I h,-5 h, and 24 h, 
• shower noon, 
Overcast, with ., 
Overcast, with =, 
=0 all day. 
Oloudy, and =C all day, 
=0 most of day, 

.0 II h, =0 
=0 a, and p, 
ill ZO h,-Z2 h, 

'--' a, 

Showers granular *0 8 h, and 
'-' early, [16 h 

'--' a, 
=p, 

---------1-- --I--e-------1--------------1-----------------

M"D' 990·2 990·' 75"51 75"3 78.7 i 72 "] 6·7 6.5 1 891 88 5·3 4·.1 8~_. 6~ ,21"0 1"29 Monthly Totals m Means. 

I~~,~ID~~17Si~~I~~!i!~l~----~~s,~:~~-_~===-~1-_I_7_I'_3~I'_9_4~_~~-~--,--~~ __________ _ 

The solrrr radiation is the mean of the readings within the nominal hour of ohservation (II h, 30 m,-12 h, 30 m,) unltlss some other hour is specified, 
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5. KEW OBSERVATORY. 
---~ 

Potential Gradient, Velocities of >. Air-Earth ;.... 

Oharge per ec. 
~ 

.~B ~ :E~· 
~ Q) , 

Volts per metre, Ions for 1 volt Ourrent ..... ~ >. 
x 1020, <I) ~ ~ 

Horizontal Force, West Declinati011, 

Factor 1 '60. per centimetre, ~~ x 1016, ~~~ Day. Sof:Q --
p ..... ~~~ 

--'--------------1--------------

Maximum. Ii Minimum, '"R' Maximum, I Minimum, "R .r 
3 h.1 9 h.j15 h.121 h, 

I I 
]x 

1 
C:i:l6° ~.a'O 

+. - +, - 0 cl' °2' 
"",0 1 

0 
-- -~--

8000 _-y _+ ~ __ 1_ ~~~0_-y_~1_al_l~e, _____ 15_"_+ __ ,_--'-1 __ 150 +, ___ ~~~e. 

vim. v/m, vim. v/m, 11:,·nt, U,IE.·m, U, em/sec, cm/sec, 
I 360 61 5 z± z- -

1 

- - -' 
2 435 5°0 ;:- 290 - - - -
3 115 185 185 210 - - - -
4 135 345 250 435 - - - -

5 25° 435 330 350 - - - -
6 250 390 250 125 - - - -
7 140 265 95 165 - - - -
8 roo 320 290 445 - - - -
9 125 15.5 235 330 - - .- -

10 185 5.55 460 655 - - - -
II 275 310 945 225 - - - -
12 665 780 600 435 - - - -
13 5°0 560 585 ! 875 - - - -
14 915 625 645 530 - - - -

15 95 290 110 490 - - - -
16 505 700 505 875 - - - -
17 280 840 750 : 630 - - - -
18 220 655 700 ' 720 - - - -
19 415 61-}0 59S 625 - - - -

i 
20 320 : 700 515 625 

_. - - -
21 350 : 795 540 725 - - - -
22 250 I 500 430 765 - - - -
23 670 750 I 390 750 - - - -
24 ~IO " 625 I 345 : 450 - - - -

E.·m,U, Amp/em:!, 
- - I - 2 0 
- - - I 0 
- - - 0 0 
- - 0'85 0 0 

- - 0'65 0 0 
- - 0'60 I 0 
- - - I 0 
- - - 0 0 

-- - { I 

- - 0'50 0 0 
- - 1'30 I 0 
- - - I I 
- - 0'85 0 I 
- - -. 0 2 

- - - I I 
- - - 0 I 
- - 1'45 I I 
- - - I 0 
- - 1'45 0 I 

- - 0'55 0 0 
- - I'OS 0 0 
- - - 0 I 
- - - 0 0 
- - 1'50 0 0 

5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 

x5 

5 
5 

-y 
17 
18 
14 
18 

17 
20 
17 
19 
IS 

22 
17 
35 
23 
39 
22 
20 
27 
16 
15 

5' 
5 
S 

5 
5 
5 
5 
5 

17 
24 
19 
IS 
IS 

hm:-y hm -y 
I 23 498 0 51 19 44'3 

23 27 500 10 43 18 44'8 
6 23 504 0 58 nIO 43'9 
6 42 504 22 47 14 44'3 

645 500 II 7 17 46'1 
7 26 I 489 22 13 3 I 44' 8 
8 33 I 491 18 3 26 46' 2 
6 54 489' 16 50 30 45'2 

20194821648 33 45'1 

23 29 497, I 8 25 46' I 
8 I 499 12 58 18 46'2 
6 17 490 13 49 45 48 '4 

21 4 i 476 IS 35 47 47'0 
7 431!n4I8 14 7 XI2I XSI '9 

059 462 14 10 60 48'1 
21 32 ,479 3 6 41 48'4 
20171483 16 35 44 46 '1 
20 9! 473 II 16 43 46 '2 
19 59 ,490 10 0 25 46' 1 

h III i 
lsi 39 ~ I 

13 35 i 40'1 
13 57 1 40 '1 

14 32 40 '2 

13 42 
13 31 

17 10 
12 30 
12 49 

13 II 
12 19 
13 19 
12 28 
13 53 

13 55 
13 23 
12 45 
12 5 
12 20 

40 '4 
3S '6 
41 '0 

41 '0 

39' I 

40' I 
41 '6 
37'4 
37'S 
38 '4 
36 '0 

36 '9 
36 '0 
38 '0 

n34' I 
1 45'6 20 17 i 475 10 27 42 13 13 

21 0,489 10 40 35 44'8 13 19 
38 '0 

37'8 
35'8 
38 '0 

39'6 

20 22 '490 II 39 29 44' 5 12 19 
9 15 i 492 12 8 23 45 ' 4 13 30 

; 

11 TIl 

o 31 
9 6! 
8 38 
8 10 

22 18 
21 50 
22 58 
21 10 
22 57 

23 25 
o 16 

23 59 
18 40 
14 17 

19 17 
20 43 
20 7 

8 22 
21 43 

9 26 
21 9 
23 2 
o 0 

9 37 

I 

5'2 
4'7 

n3' 8 
4' I 

5'7 
6'2 
5'2 
4'2 
6'0 

6'0 
4'6 

II '0 

9'S 
XI '5 

12' I 
II' 5 
10' I 
8'2 

12'0 

7'6 
7'0 
8'7 
7'4 
5'5 

25 ~6- I 345 I 390 i 61 5 -
1 

- - -
~~b i 320 I 26 JJ ' 265 ! 530 - - - -

27 345 I 365 I ISS I 205 - ! - - -

- - - 0 
- - - I 
- - - I 

I 5 
I 5 
0 5 

32 
28 
18 
13 

6 16 ',503 10 49 12 45' I 13 0 I 

8 10 473 II 55 59 49'8 1 12 271' 37'1 3 44 12'7 
03 1 487102 41 45'5!I47 34'5 210 1 11'0 
o 32 I 489 10 33 29 43"3 I 10 38 '4 9 12 4'9 

28 155 ' 430 ! 415 ! 700 - - - - - - - I 0 5 
i \ I 

---!---I---I---

81514951347 18 45'2!I243139'{, 928' 6'1 

------1-----,---1-------1--"------------ -------~- -------- I-

I ' I 
M, 31O*! 497*1 422*, SI9l<- - - - - - - - - - 5 

: : I 

34 7'7 20 

----- ---- ------- --,------ - ~-----------------

,x- 26 uays. The mean values of the Potential gradient in Table 5 are computed from the data for those days on which values at each of the four hours, 3h , 9h, 15h, 2Ih, are 
given in the table. A similar note applies to the values in Table 6, 

6. ESKDALE OBSE]{VATORY. 

Potential Gradient, Velocities of.t> Air-Earth ;.... ;.... 
Volts per metre, Oharge per ce. Ions for I volt :~"" Ourrent ~ $ >, .~ CD , 

Factor 5 '4 till 7th, x 1020• Q ~ '.5 ~ ",' ~ ~ ~ 
North Oomponent. West Oomponent. Vertical Component, 

Day. then 5'68, per centimetre, P...... x lOll" ~ ~ Q S1 ~ QI------:-----I I 
~ x ~ 5 '0 ~ 6 '0 Maximum. I Minimum. Maximum, Minimum. Maximum. I Minimum, 

3h'19h'115h,\21h, +, 1 - +, I - 8 CI ' I c2, 15000-y +. 15000-y+, 5000-y +. 5000-y +, 45000-y+. 45000-y+. 
_ .. , 

I 
vim. v/m.1 vim. vim, E,.m=,u,!E,.m,=, U, cm~_sec,! em/=see, E,-lll=,u.1 Amp/cm:l. h m! -y i 'Y h m h m 'Y i -y h 1]1 It m I -y 1 'Y 1 h m 

I 127 200 1242 , 296 - - 0 a 0 I 21 11025 I 99S I 2 I 4 2 [I I 173 0 34 I 
2 205 85 121 79 - - I b 0 23 25 '1022 995: 10 45 13 33 208 i 185 23 54 ' I 

3 -- - - - - - - - - - - 2 b 0 7 28 101311004,12 15 13 So 202' 185 9 25 
4 - - -: - - - - - - - - 2 C 0 18 26 1017 :1002: 10 55 13 57 207 185 22 20 : 

5 - - - I' - - - - - - - - - 0 21 34 1025 997,12 40 13 46 
i 210 178 22 20 I i 

6 - - - - - - - - - - - I b 0 7 25 10191 993: 22 15 13 57' 203 164 21 49 I 
7 - - - - - - - - - -- - - I 8 30 1016' 983 17 59 IS 57' 212 182 22 54 I 

8 - - - IJI - - - - - _. - - I 5 32 11019 987' 16 46 f4 18 212 184 16 So 
9 - 85 148 301 - - -- - - - - 2 b I 20 20 11016, 979' 16 47 12 47 210 176 22 51 

10 142 Sf 131, 125 - - - - - - - I a 0 23 22 11039, 995, I I 24 14 19 207 177 23 13 
I I 460 3 I I:) 648 I 665 - - - - - - -- 0 a 0 2 I 10 I 1020: 996 12 55 12 13 205 183 0 10 
12 432 477 772 I 988 - - - - - - - oa I 22 56 iX1046' 9801 3 49 13 9 2241163 23 30 
13 432 449 420! 977 - - - - - - - oa I 21 3 1028 968,18 32 12 26 212 i 150 18 40 
14 738 • 676 324: 222 - - - - - - - 0 a 2 7 20 1036 'n913 14 6 13 52 X23/'11U45 14 14 

15 244 136 222 68 - - - - - - - I a 2 19 22 10431' 953114 5 I 34 2191 146 19 IS 
16 II9 239 233 551 - - - - - - - oa I 21 31 1040 979113 40 14 17: 223 151 20 45 
17 488 511 364 125 - - - - - - _ Ia I 20 10 1042 978; 16 31 14 38 215 162 20 5 
18 176 I 301 188 301 - - - - - -- _ Ia I 20 2 1021 973,1120 12 30 21 3 177 9 4 
19 222 I 261 165, 250 - - - - - - - oa I 21 24 1025 987: 21 2 13 50 222 147 21 40 

20 136 i 148 159 795 - - - - - - - I a 0 20 IS 1025 976' 10 3 13 15 214 169 9 36 
21 227 312 278 102 - - - - - - _ I a 0 20 55 1029 9871 I I 3 13 33 21 I 176 21 17 

Instrument out 
of order, 

22 454 I 341 312 222 - - - - - - - oa 0 20 21 I 1030/9841' II 40 14 48 210 159,23 0 
23 392 I 642 398 613 - - - - - - _ oa 0 8 5 j 1015 985, 12 0 13 30 214 172 0 0 
24 392 I 369 443 767 - - - - - - - oa 0 18 32 11013 '1 1006! 0 3 14 10 215 184 9 271 

25 68 176 239 557 - - - - - - - I b I 24 0' 1045: 958' II 55 12 37 233 17 1 23 50 1 
26 -- 34 222 - - - - - - - 2 C I 0 0 10441 9671 9 57 14 7 224 155 21 3 f 

27 - 165 40: 273 - - - - - - - 2 boo So 1018: 9881lI 8 0 27 i 210 181, IO 12 I" 

~~_I_~~ 358_-=--=-_-=--=--=--=--=-_~~~J~J 987
1'2 58 '2 4

0 =I:~ ____ , __ I __ 
M. 294* 317* 302* 424* - - - - - _ _ _ _ _ 110271982' _ _ 2141 170 - 1 

1 ! I 
-----------~--~----------------------~----~--------~---------

* 19 days. See note above, z Indeterminat~. An explanation of the Headings of the columns is given in the Preface, 
X denotes the maXUllum and n the minimum values in each column, 



10 FEBRUARY 1913,--RESULTS OBTAINED FROM ANEMOGRAPH STATIONS, 

7, Tables of Wind Components in metres per second at fixed hours, together with the mean velocity (ho:izontal movement) in metres per 
second for the hour with the maximum honrly run for each day, or the greatest velocity attained in a gust and the time of its occurrence. 

-----

HOLYHEAD, t§ DEERNESS, i-
Height of Cups above-Roof 1'5 Ill., Ground 4'9 m., ,\[.S. L. 57'3 m. Height of Head above-Roof S'S Ill., Ground 13'/ Ill" )1.8.L. HI'~ 111. 

Height of Cups above-l~oof 4'0 m., Ground 7'0 111., )1.8.L. 15'2 Ill, ----------- ~--.---

Date. 

2 

3 
4 

5 
6 
7 
8 
9 

3 h, 

S. ~. W. E. 

I 
5'7 i ... 

4'71 ... 
4'6 ! ... 

7'1, 
6'S 

7'91 ... 5'3 

i 
7'6; •.. 3· r 
4'3 ... 

n! 

9 h, 15 h. 21 h. Max. 
in a 

S. N, W. E. S. N. 'Y., E. S .• N. W. E. Gust. 

5·S I .. , 2'6 6'4 ... 1 ... )'9 

7'81'" 2'3 Il'6 4'91'" 7'4 
6'7 .... 6'7:'" 9'2 6'" S'7 1 

'.. 5'8 

S'7 ... is·s l .. , 2'7 ::::4.:1::: 6'1 "'1 2 '5 

9'2 ... 10'0 .. ' 201 ,.. 4'616'8 

I::~i ::: ::: 1 ::~ :::~ :::! ::~I ::: I~:~ ::: II~:~. ::: 
2'8 . 6'7' ... 7'9 ... ' 3'3 ... 11'6 .. , 1 2 3: .. : 
2'7 4'1

1

'" ... : 2'01'" 1'3 ...... 3 0 

v. 
17'9 
23'3 
21'0 
17'4 

26'4 
19'2 
37'1 
30 '9 
21'0 

, 1 

10 2'8 3'0 7'3, 3'0... 7'3 i ... 3'8 o'S 14 '8 
II 0'5 3'2 0'6 2'7 1'81'" 2'4 1'0 12'1 
12 1'3 0'6 1'5 2'0· ... I 0'4 o'S 3'8 7'2 
13 4'5: 0'9 4'3 1'8 4'2 O'S' ... ~'o 2'0 10'3 
14 I·S· I'S 1'4 2'2' 1'1 1'71·· 0'61 0 '8'''' S'S 

16 ! 1'6 4'0 , ..... ; 3'6 1'0· .. ~'.~ I·S .. · 4'3 9'8 

Time of 
Gust. 

HI'S. 1Iin. 
o 50 

12 35 
17 45 

40 

17 IS 
12 50 
21 45 
o 50 

30 

7 10 
12 20 
7 20 
3 25 

55 

o 
10 

Date. 

2 

3 
4 

5 
6 
7 
8 
9 

10 
II 

12 
13 
14 

3 h, 9 h. 15 h, 21 h, Vel, in 

S·I N, i W.\ E. 

,', I··· 5'3 ... 

~.J_~'.I W.I.E. 

1 _______ 1 Max, 

S. IN. 1 W.' E. s" N" W.j E. ~f~~~Y 

4'41'" 6'6 .. , 
4'8 ... 1'0 ... 

4'9! ... :1 I· .. 
1'1 5'5 
6'[ 2'5 

ro'6 4'4 
••. iII'1 11'1 

I2'I! ... 

1 

S? I'" s·S. 
9 4 .. , 3'9' 
6'oj'" 6'0: 

"'1 
5'7 

9'21 , .. 

, 

2'4' ... 

II'S I 

6'7 ... i 6'7 

i:~ ::: 1/1~:: 
1'0, 2'4 

6'7 ::: ~'.; 1 ::: 

5'1 i" :... 2'1 
4'3 .. , Iro'3' 

6.J ... i 6'5 

.. , I 7'2 
'12'5 

4'9 ... II'S 

3'3 S's 
4'6 8'3 

9'6 

2'9 

7'9 i .. , 5'3 2'8 2'8 2'2 1'4 ... ' 4'4 

~:~ 1 ~:~ 
0'2 ... 02 

1'3 ... 0'9 

2'3 
0'9 ... , ... 

5'0 5'1 
0'5 

1'4 
0'9 

2'4 1 
.. 

2'31" . 
2'1 1'5 ... 

['0 4'8 

2'6 2'3 

1'4 0'3 
(])'4 )'6 

1'0 5'1 
... 2'3 

3'6 6'6 

1'0 

O'S 

v. 
12'5 
II' I 
14'8 
14'S 

9'5 
IS'O 
15'1 
22'3 
15'4 

9'5 
13'1 
3'3 
2'6 
1'6 

24 
12 
24 
IS 
IS 

5 
50 
50 

5'6 0'5 .. ' 1'2 

IS ... [0'7 1'1 3'0' 13; ... 1'51
1 

1'6 ... 1'0 7'6 

17 ... : I'3 o's 3'4 .. , 1 8'2 1'5 .. · 7'4 ... i 5'7 .'., 8:5 16'1 

~~ ~.'~I: ~:~ , ::~ 4'4 ::: :I~:~ ::~ ... I:;:~ 4'0 ;'.~ ~,~ ~r~ 2'6 1'1 I'I 0'9 0'9 1 0'9 0'9 

20 ...~.. 9'S i ... 18'2 1'9 9'3'" i ... 1 ... 1 6'6 14'3 IS 35 20 2'3 4'3 2'1 5'21 ::: ::: 12'3 S·2 
21 .. ,I... 4'9 0'3 .. ·10'6 0'8 4'2 0'41 .. ·1, .. 0'9 12'1 I 0 21 2'5 2'5 2'.1 1'7 4'8 1'01'" 4'0 [ 4'0 7'2 

19 
1'1 1'1 4'5 

IS 
16 
17 
18 

22 I'll '" 1'1 1'6 ... i 1'6 5'1 1'0 2'81 .. · i... 1'1 9'8 13 45 22 .... \ 1'9 4'5 1'4 3'3 2'3" 2'3 3'8 2'6 7'9 
2" 81 . 8 1 S' 6 1 I'S IS 45 23 22 ... 1'4 4'3

1

'" 4'5 1'9 6'1: '''1 1'2 7'9 
2~ ;:,! ::: :.; ::6 ::: I ::~ 6': ;:'1::· .. ;:: '!'3 2' 40 24 ,'6 ... ,'6 n ... 5" ,', ,.,! "'1'" ,', 7"5 

25 4·8!.. 2'0 7'6 3'1 7'6 3'1 6'1['" 2'5 16'1 e~ ~n 25 4.2 1 .. , ... 0'8 1'6 ..... , 0'3 3.'51'" "'1 0 '7 2'11, .. 1, .. 0'9 45 :63 
26 6'11... 1'24'9 ... '... 2'2 3'2 "" .. ,'0'3 II '6 4 0 26 ~'Ol 3'91

1 

2 1'7 1 2'0 [ 
27 "'1' 0'9 4':; ..... , 3'9· 9'4 ...... 4'5 1·9 ' .... ,! 4'11 "'1 2'7 15'2 8 0 27 : .. ~'.~ .. , 5'8 .. , I~:~I ::: .. ~ ~'.~ ; .. ; .... ::: S's\ ::: ::: 10'5 

Time of 
Max. 

Hour. 
23 
10 

22,24 

13 
18, 19 

5 
I3 

3 
3 

12 
I, 5 

s 

IS, Ii 
I 

21 
3,4,7,8 

12 

23 
17 

I 

24 

II 

3, 5 
24 

S~;~} ';~~~4 ';20~~0 ":5 :~. ~o.';' ::4'4 ',:;~ ::~:~. :;~7 :~. _11""- 24 IO -ISS~N!8.&&}} ';~4~;0 ~4 :~3 ';~9:~' :~~2~~' ';:~:~' ~2~~' 6':6~ 1~5~;9 _II '5 
S-.N&) 82'6 1'2 S5'8 S'" S2'4 12'5 68'2 13'0 W-E 62'3 49'6 69'S 59'4 92 '7 5S'6 74'0 60'5 _'! - :r~_f__ . _______ :1 _ _ _ ____ .!..-------~-=--.c:...!......--~--..!......-----.!.----'-----.!.----'----------'-.---.--

Date. 

2 

3 
4 

5 
6 
7 
8 
9 

10 
II 

12 
13 
14 

IS 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 

SCILLy,t§ 
Height of Head above-Ground 9'8 m., )1.8.L. 49'7 m. 
Height of Cups above-Ground 5'S nl., M.S.L. 45'7 m, 

3 h. 9 h. lfi h. 21 h, 
I-------I---~·-·---

S'iX'iW.IE. S. N,t'''. K S. N. W. E. S. N. W. E. 

C'9 :;'4 0'5 1 
T'3 

4', :11'2 3'1 '14'S 
... ,J5'2 .. ' 12'5 

4'0 .. , i 9'4 6'3 6'3 

6'7 
4'0 .,.! 4'0 
4'9 ,~, i 2'2 

I'S 
3'6 

·"1 ..•. 

3'6 S'I 4'9 12'1 
3'1 il 'S 12'5 

... [I1'2 '" 4'5 10'3 

4'9 4'9 4'9 

s'S 
S's ... [12'5 

1'3 6'7 12'5 ... . .. 

Max. 
in a 

Gust. 

V. 
IS'S 
22'S 
21'S 

13'9 

12'5 
14'8 
23'3 
23'3 0'91 4:°1 ... 

I3'0 ! .... 5'4 3'1 ... [ 7 6 \,'" 4'5 

0'5 0'5 

,'6 ", i 5'4 

... 3'11 15 '7 

0'9 7'6,... , .. I'3 114'311 

7'6' ... ,I. 1'3 4'0 4'9 ... I ... ! 2'2 

5'4 .. ,10'95'4 "'/"'12'2 2'7 

I'S 

2'7 6'~ I'S .. , I 3'1 2'2 

. :: 45 ,,: I ::; ,., ,'0 

3.6 0'5'" , 0'9 3'6 

2'7 ...... :. 11:83 .. ·1 6'3 
7'2 ... I 3'5 

l'S, ; a'S ... 2'2 ... !IO'7 

7'2 ... ' 4'0 ' .. i 9'S 
I 

1'3 
I'S 

4'0 

2'7 

2'2 3'1 
6'3 

1'3 S'S 
1'8 ... 10'3 

2'7 1
... 6'3 

10'7 
S'9 
8'5 
9'4 
7'6 

6'7 
9'S 

II '6 
15'7 
15'2 

Time of 
Gust. 

HI'S. )fin. 
IS 20 
I I 35 

2 40 
25 

4 25 
IS 50 
IS 30 
o 45 
o 50 

I 0 

24 0 

3 10 
10 35 
6 45 

14 45 
23 IS 
9 35 
4 45 
7 50 

7'6 ... 1... ... !ro'3 2'2 5 S 2'2 5'4 14'3 8 50 
4'0 ... i ... ' · .. 1 4'0 0'5 2'2 0'5 3'1 10'7 0 IS 
7'6 4'9[ ... I 7'6 6'3 9'8 S'1 T2'I 18'3 23 IS 

... '10'3 11'2 1 

... : .. , III'2 ro'7 ... \... 7'2 II'6 7'6 19'7 I J 5 
... : 5'4 1,,'1, , .. : · .. 14'9 II'6 4'9 8'1:... 3'6 16'1 24 IS 

... [ S'S 9'8 ... i .. ·1 I'S 7'6 .. , i ... I 5'4 7'6 i .. I .. · 3'1 20'1 40 

4'5 .. , ... , .. , 1'3 1 "'1'" .. 2'2 ...... 1'10'51"'\'" 0'5 7'6 I 15 
2'7 ... i·.. , .. i 2'7 "','" ,.. 5'8 2'2 ... ... 4'5 3'1... I 1'2 16 55 
3'1 ~:_,,_. ~:~I_"_'I~~~~~~~-"-' ~~2·I.~. __ ~0-

S+~&} 
W+E 131'0 154'0 II8'0! 144'S 110'7 153'3 114'1 145'0 

S-.N &}' 66'6 
W-E -20'6 79'6 '-41'0 49'1 -20'9 51'5 -25'S 
-~.------~--,.-

Date. 

2 

3 
4 

5 
6 
7 
8 
9 

10 

II 

12 
13 
14 

IS 
16 
17 
18 
19 

20 
21 
22 

23 
24 

25 
26 
27 
28 

S+N&) 
W+E f 
S-N&) 
W-E f 

GREAT YARMOUTH.t§ 
Height of Head above-Roof 10'7 m., Ground 12'8 m" ;\I.S.L. 15'9 m. 
Height of Cups alJOve-Roof 3'7 m., Ground 18'3 m., M.S.L. 22'3 m. 

311, 9h. 15h. 21h. Max. ill 
.~---.- a GURt 

S.\ N.I W.! E. s. j N,I w. E. ~ \~.L~~~! E, s, N, W·I E. (~~~;r 

0'9 5'4:'" r'S ... !2·7 

2'2 4·9· .. · 0'9 ... ' 5'4 
0'9 5·4i .. , 2'7 .. , i 6'3 

1'3 6'7 .. · 2'2 ... : 5'4 

1'8 2'7 2'7'" ! I'S 

2'2 2'2 ~::.' ::: ::~ ::: 

3'6 8'9... 1'8 8'1 

4 '5 4'5 1 
... 4'9 4'9 0'9 

1'0 
0'.0 0'5 0'5 .. · ; 0'5 0·9 
1'3 I'S 0'0: .. , 0'0 0'0 
2'2 1'3 
)'0 0'5, 

'5 0'9 

1'3 3'6 

;'4 7'6 
'4 ... 13'4 

2'7 ... 1 12 '5 

2'7 ... i 1'3 
2'2' 0'5 

i 

0'5 ... I 2'7 
2'2' .. ' 4'9 

6'7 i." 6'7 
6'3: .. , 15'2 
2'7 14'3 

0'9 

1'3,"· 0'9 
... i .. ' 6'6 

I·S' .. , 9'4 

['3 2'7 

;:~II... ~:: 
8'5 ... l'S 

0'9 5'4 ... 3'6 
3'61 .. , O'C 

i 

1:3 1 '" 2'2 

05, ... 0'9 

0'9:·.. 0'5 
1'3 1

,... 0'9 
0'7 ... I ... 1'3 

1 

::: 'I' r~ 1'3 4'0 
7'6 ... 7'6 3'1 

s'8 , .. 114'3 3'1 
4'9 '12'1 4'9 

10'3 ; 
2'7 
0'5: ... 

0'5 

4'5. 

... i 6'7 

... I 9'8 

... ,14'8 
, ... 15'2 
, .. 12'! 

'9 ... III·6 4'9' 12'5 5'8 8'9 

I'S "'11 
9:4 4'0, S'S 1'8 2'7 

I 
6'3 ... , 9'8 

4'9 ... I 3'1 

3'1 ,.. 49 I'3! ... 2'7 0'5 3'1 
4'9 ... 2'2 5'4 ... .., 2'2 4'5 0'9 5'4 

5'2 ... 0'9 7'4 ,1'5 ,'5 .. ·1 1'1 5'2 

I I 1 ' , 

3'91 ... "'," . 5 '6[ .. , : .. 'I" , 6 '9 ... I ,,·1.. 1'6 ... I ... 1 ... 

2'6'... ... 'I ... 2'0 I ,.. .., ... 3'9 ....... ... 2'3 ... ' ... I' .. , 

2'1 I ... 0'9 ,.. 1'4 ... i 2'2 .... ,.. 2'4 3'61 ,.. ... 6'6 ... .., 

_,,_. !~_'_" i~~I~I~I~~ ~~!~~~:_ .. _.I~ 
73'3 119'0 SO'I! III'4 S3'0 1108'S 78'51123'1 

S'I -16'8 8'9 ,-20'2 15'0 -12'2 4 '9 :-35'5 

".1 5'6 
... ! 0'9 

v. 
10'7 
17'0 
17 '9 
13'9 

13 '9 
IS '7 
23'3 
20'1 
17'0 

S'9 
4'0 
5'8 
7'6 
6'3 

S'9 
14 '8 
21 '0 

20'6 
18'3 

17'9 
12 'I 
7'6 

II '2 

13'0 

12'1 
8'1 

16'1 
14 'S 

Time of 
Gust. 

Hrs. )Iiu. 
1 20 

IS 50 
14 10 
12 50 

22 30 
22 30 
20 5 

20 
4 30 

10 25 
20 5 
13 10 
10 10 

7 50 

20 40 
23 10 
17 10 
16 10 

9 IS 

4 20 
2 20 

24 25 
II 30 
10 55 

12 30 
IS 20 
20 30 

2 50 

The velocities at fixe(l hourR are means for the interval from 30 minutes before to 30 minutes after the hour. The hours are numbered I h. to 24 h, Time is referred to Greenwich 
Mean Time, * No Record. t Robinson Cup Anemometer; Arms 0'61 m,; Diameter of Cups, 0'229 m, ; Factor 2'2. ::: Robinson Cup Anemometer ; 
Arms 0'305 m. ; Diameter ofCUPSO' 127 m.; Factor 2·S. § Dines Pressure Tube Anemometer, At Great Yarmouth, Holvhead, and Scilly the readinO's 
ai fixed hour.<; are taken from the Robinson Anemometer, the maxima quoted are the greatest winds in a gust a!'l recorded by the Dines Pressure Tuh~. II Trace faixrt. 
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rHE FREE ATMOSPHERE. IN THE REGION OF THE, BRITISH ISLES. -FEBRUARY 1913. 11 ' 

8. The Lower ~ayers of the Atmosphere from the Surface to 3000 metres (10,000 ft.) above Mean Sea Level. 

Soundings by Kites (K.) and Pilot Balloons (P.). 

PYRTON HILL. K. 5, February 21. I I h. 50 m, G.M.T. ABERDEEN. P. 40, February 5. I I h. 35 m. G,M.1', 

------------------------------------------------------------------------11----------------------- -----------------------------------------~------------------__f 

~~o en 
Cloud \AI ~ 

H]eight

l
! Press-. ______ 

I 
Hllm1'd1'ty. Den- ________ 1 Obst'rvations :3E: 00 Hbeight 1--------

1
-------

1\I.S.L. me. R.,ead- Fall slty, i : an §-5~ M.S.L, Direc- Ve1o- 1 
Direc- 1 Ve1o- i Remarks, ..... d .. t 

Wind. Temperature. 
Wind. 

.... 
+> 
'C) 
o 
~ 
~ 

Cloud 
ObservR.tions 

and 
Remarks. 

a love • 1 . d.... a OVe I Components. 

, mg. per tion, city, I ~ ~j:.'Q tlOlI. <-:1 y. I - I 
I km, I I 1 W,-E. S,-N, 

-,---~;---~---~-------------~-~-------------- ~----~----~~~~~------~---~-----------I 
Degrees 1 Degrees i I Ul~tres. mb. 'A. 'C. % mb. mgm/cc. from N. m/s. metres. from N. I m/s. m/s. I m/s. i Balloon lost in 

Greatest ,)tlI.,.o 888'8 27 1 '5 2'1 1'140 6 12 Overcast, with Greatest l 56 ... I ... !... ...!... I milt. Day 
height. 23 40 5 a few clear 11eight ) 0 I I I I very misty. 

" I - patches. Sharp 17' I I + 9'S 1 Balloon could 
1000 90 S'S 268 6 70 2'9 1'176 65 14 1 inversion just, 500 21 5 + 14 'O! 2'9 'not be seen 

° 96 ' 7 4'8 8 5~ over 1000 m 5' 11'5 +5'6 I +10'1 2'9 from out-
loom.alloY!: I 50 49 2 I 8 90 1'23 J 14 Clouds at 900 m. 2 0 209 II! I station, there-

gronnd iJ 25° 995'6 273 5 70 4'3 1'268 45 10 I 100 1 195 6'5 +1'7 + 6'31 3'0 ~~rt;neo~f~: 
Ground level , 150 100S'I 273'5 70 4'4 1'282 45 5 Groumlleve1 30 i 157, 2'S - 1'0 + 2'3 i ... Vertical velo-

- Com;::-- ----1--------------------------1------- Computed ------ ----1----. --.---. - -.---1---- city as~umed. 
for ':\1.S.1. 0 1027'1 70 14 '7 I ... for M,S.L. 0 Pressure dlstnbutlOn ll'regular. ! J<'ree lift 49 gr. 

ABERUEE~~. P. + I. Feb. 7. I I h. 30 m. G.M.T. ABERDEEN, P.42. :Feb, 14, I I h. 25 m. G.\I.T. ABERDEEN. P. 43. Feb. 19. I I h, 35 m. U.M.T. 

- ------ --- ------,------------------:---,---------1-----------------------------------:--------- -----

i> liS I '8 Cloud I Wind. '8 Cloud ! Wind. II Cloud 
Hei~ht ~ Ob Height; ---I -------------- ~ ObSa,l'vat1'OnS Height. Observations 
abOVe ' ....- servu- above I ....- <C above ' , 

}l,S.L. Direc- Ve1o- I Components. e; 1 tions and I components_' __ I' ....... "I-o~ and M.S,L,' Direc- Velo- i Components. "" alld 
1 <:,) R k M. S, L. Direc- I Velo- .;: R k ':3 Remarks 
I tion. city.! I ~ emar s. I' tion. /' city. I emar S tioll. city. I \v.-~-E~l-&~-N. ~ I . 

__ _ __ IW.~ S.-N." > W.-E, S.-N' I > ___________ ~ 
iJegrees 1 '------------- ---------c:ID,,-e-g-re-e-s'------'--------'I~--------I------- I Degrees I _______ ..c--. _______ _ 

ll1etre~. from:'li. m/s. m/s. I mis, m/s. metres. from N. m/s. m/s. I m/s. m/s. metres. ,from ~. m/s. i m/s. m/s. m/s. 
Greatest I Balloon lost 'Balloon see n ! Disappeared in 

hei2ht f qS8 ... ... ... ". ". ill mist. Two 1250 ." '" ... Ii... ... from home 1640 -. ". ... ,., ... haze. I<'lilrht 
~ theodolit e s. 1 I station only. I' ~ 

... '" *"'uddell ... I'''' ...... I' .. · ... Dellseground 1540 48 6'0 -4'S --4'0 1'7 very erratic 
v 1 almost spiral: 

1 

changein 160 5'0 -I'7 i,' +4'7 ,haze, but sky 6116'0 -5'211 -2'9 3'1 No definite 
-.. ... . .. ... ... ". vertical velo- 1000 1 ! visible direct- 1250 

1 surface wind. 
1440 22S 16'4 + 12'2 + 11'0 1'8* f~t%rJ!r:~A~~ 750 i

l 
158 I 3'2 - 1'2 : + 3'0 ] t ~Ir~a~: rl~~f~id 1000! 113! 3·g - 3 '51 + I '5 2'1 

1000 218 IS'9 +11'5 +15'0 3'2 altitude read· 500 206. 2'6 +1'1 +2'3 ;:l i light and vari- 800 103 6'9 II -6'] 1+ 1'5 3'9 

-----------------------------------~-------------

£ 
<:..; 

.s 
:J.) 

~ 

500 I 200: 14 '6

1

+ 4'9 +13'7 3'5 ~1~d~~::~~ 250 159 2'2 -0'8 +2'1 If! I; able. seo: 21 7 I 2'5 1 +1'51 +2'0 2'5 
100 I 184 I 12'0 + 0'9 + 12'0 3'3 S!IDllarlyand 100 174 I 2'0 -- 0'2 + 2'0, N 100 I 252 I 1'6 + 1'51 + 0'5 2'7 

Ground l ' slmultane- , I . ~~~-i-=-:~,'~ + 5'9 _,,_. _ ously. ___ ~I-=-!~ +0'5 - 0'3 !-·-"--II------ -~--"-' _I-=-~I--= _,,_. _ -____ _ 
ConJ{!uted , 1 

for:\LS.L. 0 I 20S I 17'2 ,+ 7'3 +15'6 ... Freelift44gl'· 0 : Pressure distribution irregular, I Lift 49g1·. 0: Pressure distribntion irregular, Lift 43 gr. 

""'~ 

~ 
~ 

i~ ABERDEEN. P·44, Feb. 2 I. II h, 20 m. G,M.T. ABERDEEN. P.45, Feb. 26. I I h. 30 m. G,:~LT, ABERDEEN, P.46. Feb. 28, I I h, 30 m, G.M.T, 
!,! 
~:i 

;~I-I -: ------:---1-------:-------,-------1--,-----1 I:!-I ~1 Greatest 1 'l i I 
height. J 1,.1.3

8 
'I'''' '" ". ... ". ~~~~~~b~~~. 970 ... '" ... ... ... ~~11~,on}~~tci~ 2660 ... 8':2' +2"'9 -'7"'7 ... 

=-; ... ... '" ... ... cloud base. .. . ". " . ... ... ... was very dense 2500 339 2' I 
! at time of I' 

1000 I 43 3'7 --2'5 --2'7 2'0 800 212 17'3 +9'3 +14'6 28 ascent. 2000 345 7'6 1+ 2 '0 ! -7'3 

750 I 58 4'6 -3"9 -2'4 2'1 730 214 15'3 +8'6 +12'71 2'sl 1500 333 4'0 I +r·S. - 3'6 

~: I'!: !:; =;~~ =;:: ::~ ~: :~: I::: ::::: I;:~ ;:~ I;:: I: ::; 1 =::;' -::~ I 

Ground} 100 37 3'9 --2'3 --3'1 2'5 . 100 188 4'5 +0'6 + 4'S 3'9 100 302 2'5 +2'1 - 1'3! 

h,yel. 3°145 1'8 -1'3 --1'3 ... 30 169
1

2'1 --0'4 + 2'1 ... 30 315 1'6 +1'1 -I'I! 

2'2 

Balloon en
tered Strato
Cumulns 
cloud at 2660 
metres. Final 
height as cal
culated from 
altitudes read 
at bot h sta
tions. These 
a g r e e d to 
within S 
met res, so 
he i g h t of 
cloud is qnite 
certain. 

~i ~~:,n~ll~~~t--o --I--S-t-a-ti-on-u-ea-r-' c-en-t-r-e-of .... a-n-t-i-Cy-Cl-O-n--e-. 1~-ift-2-S -gr-. - --0-- -2-3--
2
- '-8--'-7- -+-6-'9- ~~~ - .. ~ -F-I-'ee-I-if--t --SS-g-T-. --0-- --S--t--a-tl-' on-I-le:-c:l tl'~Of-a-n-ti-c;C-'l-o-lIe-. ,. ______ ~ ____________ ~--~~~ ____ ~ __ ~~ __ ~ __ ~ __ ~~----------~-----1 

~1 



12 FEBRUARY 1913.-THE UPPER AIR. 

9. The Upper Air: Soundings by Registering Balloons (R.) and Pilot Balloons (P.). 
TABLE OF HEIGH'l'S, PRESSURES, AND TEMPERATURES. 

1913. February 6. 7 h. 0 m. G.1\t T. SOUNDING No., R. 220. ~~~~~t II Pressure. 1 __ ~~mperat~_1 
Height 

above M.S.L. 

GRRATEST } 
HEIGHT, 12'3 km. 

LOWEST l k 
TEMPERATURE, J I 1'4 om. 

BASE OF l I I '4 km 
STRATOSPHERE, J . 

Type No. I. 

From observations at Station. 

PRESSURE (U.S.L.), 

TEMPERATURE, 

Pressure. 

199 mb. 

208 mb. 

VAPOUR PRESSL"RE, 

GRADIE::\T ,VI::\D :-Direction, 

Velocity, 

Correction for Curvature, 

Final Components, { ~: ~~ ~'. 

19 1 3. February 7· 
Height 

above M.S.L. 

GREATEST l I I km. 
HEIGHT, J 
LOWEST } 10'4 km. 

TEMPERATURE, 

BASE OF } 10'4 km. 
STRATOSPHERE, 

Type No.1. 

From Observatiolls at Station 

PRESSUP,E (l'1.S.L.), 

'l'EMPEP,ATURE, 

Y APOUR PRESSURE, 

7 h. 6 m. 

Pressure. 

166 mb. 

183 mb. 

GRADIENT WIND :-Direction, 

Velocity, 

Correction for Curvature, 

F · let {W. to E. ma omponen s, S. to N. 

Temp. 

2040 A. 

204° A. 

PLACE, PYRTON HILL. 

Latitude, 5 1 0 38' N. 
Longitude, 1° I'W. 

Height } 
above M.S. L., 150 m. 

PLACE OF FALL, Ware. 

Distance, 
and 

Orientation, 

67 km. 

7 ~0 
.) . 

at 7 h. 

1014'2 mb. 

2760 A. 

at 18 h. G.M. T. 

1010'8 mb. 

Pressure 

Distribution 

Irregular. 

30'6 m/s. 

0'0 ntIs. 
+24'1 m/s. 
+ 18'8 m/s. 

M.S.L. I Reading. I Fall per Km·1 
-:--------;------;-----;;--o-----';---~-------------------------

REMARKS. 

Ground 
M.S.L. 

I mb. lOA. °0, I 
i 186 207 

200 I 206 
Light S.E. wind. Low clouds. 

I 

i 
300 

I 

500 

600 

220 I 205 

260 I 21 3 
I 220 

30 3 
391 

I 221 
229 
234 
2 39 
2 46 

·'349 
2 53 
260 
261 
268 
268 
272 
272 
274 

275 

-2 
8 

8 
8 

10 

7 

7 
8 

7 
4 

2 

Isothermal at 272° from 1'5 to 
2'6 km. 

Good distinct trace; the up and 
down lines constantly cross 
each other. 

1------------ --
I 
I 

TABLE OF HEIGHTS, PRESSURES, AND TEMPERATURES. 

~:;~.III 
210° A. 

209° A. 

209° A. 

SOUNDING No., R. 221. 

PLACE, PYRl'ON HILL. 

Latitude, 
Longitude, 

Height 
above M.S.L., 

51° 38' N, 
1 0 I' W. 

} 150 m. 

PLACE OF FALL, Gt. Braxted. 

Distance, I 13 km. 
and 

Orientation, 80° •• 

at 7 h, 

1017'6 mb. 

281° A. 

at 18 h. G.M.T. 

1007'8 mb. 

2840 A. 

2 42
0 

16'1 m/s. 
0'0 mJs. 

+ 14'2 mJs. 
+ 7'6 mis, 

Pressure 

Distribution 

Irregular. 

Height 1 
above 

M.S.L, 

Temperature. 
Pressure. 

Reading, I Fall per Km. 
-----;-------~-:--~ ---~-----,~----'---

;~~ I ml~22: 2°1~' ! o~. 
10'0 I 2 58 212 

9'0 : 300 219 7 
9'0 30 3 21 9 9 
8'0 I 351 228 
7'1 400 

7'0 40 5 
6'0 468 

5'5 500 

5'0 516 
4'2 600 
4'0 612 
3'0 688 
3'0 700 
2'0 792 
1'9 800 
1'0 899 
1'0 900 

1000 
----I -------- ---

Ground 998 
M.S.L. 1016 

235 8 
2 36 6 
242 
248 9 
2 51 
258 8 
2 59 7 
266 
267 6 
2 72 
272 
276 

2 79 

4 

TABLE OF HEIGHTS, PRESSURES, AND TEMPERATURES. 

REMARKS, 

Low clouds. Moderate S, wind. 

Isothermal at 27 2 0 from 1'8 to 
2'2 km. 

----- --------- ------

1913. February 1 I. 15 h. 30 m, G.M.T. SOUNDING No., R, 222. Temperature. I, Wind. 
Height __ --,--__ -;--____ _ 

GREATEST 
HEIGHT, 

Height 
above M. S. L. 

} 11'2 km. 

LOWEST } 
TEMPERATURE, 10'8 km. 

BASE OF } 10'8 km. 
STRATOSPHERE, 

Type No.1. 
I----------~ -------

From observations at Station. 

PRESSURE (M.S.L.), 

TEMPERATURE, 

VAPOUR PRESSUI:E, 

Pressure. 

223 mb. 

240 mb. 

GRADIENT WIND :-Direction, ~ 

Velocity, 1 

Correction for Curvature, 

Final Components, {~: :~~: ~ 

Temp. PLACE, PYRTON HILL. 

Latitude, 51° 38' N. 
Longitude, 1° I' W, 

Height } 5 
above M. S. L. 10m. 

PLACE OF FALL, High Wycombe. 

Distance, 19 km. 
and 

2090 A. 

Orientation, 105°. 

at 7 h. 
1034'8 mb. 

at 18 h. G.M.T, 

1037'2 mb. 

274° A. 2790 A. 

Station in 

centre of 

Anticyclone. 

REMARKS. above Pressure. R d Fall Dirac-
M.S.L" .ea" KPer tl'on. lng. m, 

Velo-
city. Components. 

------ - ---- -----1-------1--------------

km, 
11'0 

10'0 

9'3 
9'0 
8'0 

7'4 
7'0 
6'0 
5'8 
5'0 

4'4 
4'0 
3'2 
3'0 
2'1 
2'0 
1'2 
1'0 
0'3 

mb 
I 2 30 

! 
2
7

0 I ' 300 

314 
365 

400 
422 

486 
500 

557 
600 

635 
700 

I 7
20 I 800 

815 i 
900 i 

920 
1000 

°A. 
2II 
216 
2,~1 

224 
2 31 

237 
240 
2 46 
247 
2 53 
258 
262 
269 
271 
277 
2 78 
283 
284 

°C. 

5 

8 
7 

9 
6 

7 

9 

9 

Degrees 
from N. mJs. 

149 5'8 
II7 2'2 

1'0 
1'0 

2'0 
2'8 

5 '1 

270 4'0 

5'0 
7 I .. , 

3'2 I 288 
6 

288 3'2 

W. toE. S. to N. 
m/s. m/s. 
-3 5 
-2 I 

I 0 

I 0 

o -2 
2 -2 

5 - I 

4 0 

5 0 

3 -I 

3 - 1 

Olear and calm. The 
traces differ byabout 2° 
throughout, the mean 
taken. 

The balloon was followed 
by one theodolite for 
79 minutes, 12 minutes 
of which were after it 
had burst. 

An unusual increase of an 
easterly component at 
the top is shown, and is 
undoubtedly correct, 

--- --- --- ------ -- ---1----------1 
Ground: 
M.S.L.j 

1016 

1034 

0'0 o o 



1'HE UPPER AIR.-FEBRUARY 1913. 13 

9. The Upper Air: Soundings by Registering Balloons (R.) and Pilot Balloons (P.)-oontinued. 

TABl,E OF HEIGHTS, PRESSURES, AND' TEMPERATURES. 

1913. February 11. 15 h. 35 m. n,M,T. SOUNDING No., R. 223. 

Height 
above M.S.L. 

PLACE, PYRTON HILL. 

GREATEf'iT 
HEIGHT, } 13'4 km. 

LOWEST } 
TE:lIPERATURE, 

Pressure. Temp. 

150 mb. 217° A, 

Latitude, 51° 38' N, 

Longitude, 

Height 
above M,S,L., 

I ° I' W. 

} 150 llI, 

BASE OF l 10'0 km. 
PLACE OF FALL, Potterne. 

STRA TO;';l'HERE, J 
252 mb. 

Type, No. I. 

From observations at Station 

PRESSURE (11.S.L.), 

TEMPEHATURE, 

Y APon~ PRESSURE, 

GRADJEXT VVIND :-Direction, 

Velocity, 

Correction for Curvature, 

F' C t {W. to E. mal omponen s, S. to N. 

at 7 h. 

1025'4 mb. 

2760 A. 

13'0 m/s. 
0'0 m/s. 

- 11'3 mis, 
- 6'5 m/s. 

Distance, 
and 

Orientation, 

69 km. 

at 18 h. G.M. T, 

1030'1 mho 

277° A. 

Station near 

centre of 

anticyclone. 

Height I 
above 

M.S.L. 

km, I 

13'0 
12'0 
11'6 
11'0 
10'0 
9'0 
8'9 
8'0 
7'0 
7'0 
6'0 
5'4 
5'0 
4'1 
4'0 
3'0 
3'0 
2'0 
1'9 
1'0 
1 '0 

1'2 

Pressure, REMARKS, 

I 

Temperature. I 
_____ Rea~lg· ___ 1 F_a_l_l_p_e_r _K_m_.-'--_______________ _ 

mb. 
160 

200 

300 

400 

500 

600 

I 
700 

800 
I 
1 900 

1000 

185 

21 7 
252 
295 

344 
399 

°A. 
21 7 
218 
217 
216 
211 
216 
217 
222 
230 

230 
237 
241 
245 
253 
254 
261 
261 
269 
269 
269 

274 

-2 

-5 
5 
6 

8 

7 

8 

9 

7 
8 

o 

5 

Balloon followed by theodolite 
for 6! minutes, then lost 
sight of in small patch of 
cloud. 

Inversion 268° at '7 to 271 ° 
at '9 on one trace; 267° at 
1'0 to 272° at 1'2 on the 
other. 

---_._- -----

Ground 
M,L.S. 

1000 
1018 

274 

TABLE OF HEIGHTS, PRBSSURES, AND TEMPERATURES. 

1913. February 8. 7 h. 0 m, a,M.T. 

Height Pressure. Temp. 
above M.S,L. 

GREATEST 
HEIGHT, } 14'9 km. 

LOWEST l I ' km 
TEMPERATURE, J 49 . 

I19 mb. 

119 mb. 

SOUNDING No., 4, 1913. 

PLACE, MANCHESTER. 

Latitude, 53° 28' N. 

Longitude, 2° 14' W, 

Height L40 m 
above M.S.L., J . 

PLACE OF FALL, March, Cambs. 

BASE OF l 8'2 km. 
STRATOSPHERE, J 333 mb. 228'5° A. Distance, 185 km. 

TYJle No. II. 

From observations at Station. 

PRESSURE (M.S, L.), 

TRMPEgATURE, 

VAPOUR PRESSURE, 

G!{ADIE:'-lT WIND :-Direction, 1 

Velocity, ? 

alld 
Orientation, 121 0, 

at 7 h. 

1018'6 mb. 

280° A. 

at 18 h. G,M. T. 

1027'1 mb. 

2800 A. 

Pressure 

Height 
above 

M.S.L. 

km. 
14'0 
13'0 
12'0 
I I '6 
I I '0 

10'0 

9'0 
8'9 
8'0 
7'0 
6'0 
5'4 
5'0 

4'1 
4'0 
3'0 
2'9 
2'0 

1'9 
1'0 

0'2 

I 
Ttmperature. I 

Pressure. 1---------

Reading. I Fall per Km. I 

mb. I' 

1'37 
160 ' 

200 

300 

400 

500 

600 

700 

800 
900 

1000 

187 

343 

458 

792 

°A. 
226 
227 
227'5 
227'5 
227 '5 
227'5 
22~'5 
228'5 

230'5 229 
239 235 
243 238 '5 
244'5 241 '5 
246 243'5 
254 25 1 

255 252 
263'5 258 '5 
263'5 258 '5 

266 
266'5 
27 1 '5 
279 

°c. 
I 

0'5 
o 

o 
I 

2 

8'5 
4 

3 
9 

8'5 

2'5 

5'5 

REMARKS. 

Correction for Curvature, 

Distribution 

Irregular 
--~~oun~-- --10-1-0---1

1 

------- ---------------

F' 1 C t {W. to E, 'I rna omponen s, S. to N. ? M.S. L. 1014 
280 

Time is expressed in the hours I to 24 of civil reckoning. Temperatures are expressed in degrees absolute (273° A=oo C,). 
Pres~ure is given in millibars (1000 m~. = 1 C.G .. S. atmosp~ere=750 mm. approximately). Heights are given in kilometers (km.). 
GradIent Wind is taken to be tangentlal to the Isobar and IS computed by the formula 'Y=2 '" P V sin cp. 
*Base of Stratosphere,-'rYPE 1.-When the stratosphere ,c?mmences with an inversion, the height and te~perature of the first point of zero temperature gradient are given. 
TYPE 2,-When the stratosphere begins with an abrupt tran,sItton to a temperature gradient below 2° per km. without inversion, the height and temperature of the abrupt 

transition are given. TYPE 3.-Wh?n there l~ no such abrupt change of temperature gradient, the base is taken to be where the mean fall of temperature for the 
kilometer next above is 2° or less, provIded that It does not exceed 2° for any subsequent kilometer. If some other position for the base seems to the tabulator 
to he more suitable, it is noted in the column for" Remarks." 



14 

Day, 

1 

2 

3 
4 
5 

6 
7 
8 
9 

10 

1 I 

12 
13 
14 
IS 

16 
17 
18 
19 
20 

21 
22 

23 
24 
25 

,JANUARY-FEBRUARY-MARCH 1913,-SOLAR RADIATION 

10. Solar Radiation at South Kensington. 

JANUARY, FEBRUARY, MARCH, 

. __________ ._ -------1 ------------- -

i 
I I Duration of 

I Bright Sunshine, 
i 

---------1-- -~- ------ -~-

~Iax, I Daily Amount, 
Rate, 
Milli-

Max, i Daily Amount, I B Phutrastionho,f 

~1~li. I-~--~--"---i l'lg uus me, 

watts 1 ; watts i 'I I 

Max, D 'I A i Duration of 
al y mount, Ii Bri!lht Sunshine, 

Ratr, ~ 
Milli- 1- ---- --------

REMARKS, 

~ Joules % of i HOIlrs, ,,'atts I 
per cm-, per cm 2 , Ideal. * I 

~~ of ,) Joules I % of % of :l I Joules! % of Hours, I % of 
Possible, per em~, per CII\2, i Ideal. * Hours,: Po~sible, per em 'I pel' cm2,: Ideal. * I Possible, 

8 
16 
IS 
10 
13 

16 
IS 
10 
IS 
3 

II 2 

J8 
5 

18 
22 

18 
23 
17 
13 

,( 25 

8 
8 

13 
10 
21 

101 
239 
138 
129 
II6 

165 
151 

134 
254 

29 

18 
278 

54 i 

174 
269 

271 
285 
224 1 

169 1 

210 

IS 
43 
25, 
23 
21 

29 
26 
23 
43 

5 

3 
45 

9 
28 

1'8 
0'6 

1'8 
0'3 

2'9 

i 0'1 

23 
8 

23 
4 

8 
22 
17 
25 

8 

18 
6 

25 
6 

23 

24 
13 
IS 
8 

124 
201 
134 
33 1 

108 

378 
115 

179 
88 

IS 
24 
16 
38 
12 

23 
8 

50 
8 

43 

39 
12 
18 

·--·-l--::-:-~I--,-:-: -I:~ ~~~ :~ 4:41 I 4~ ~=-N,-I-~t-'~-'5-~-1-'~-;'::~' I'~:lo::: 
... ,,, 25 196 14 0'2 2 per c m2 pel' 111 i 11 ute, 

II' 0'2 2 25 170 12 '" I I g I ' ,.. l' a m m e - c a 0 l'l e per 
i '" ,,' 45 93 1 65 6'8 61 minute=o'7 watt lIe3.rly, 

I If the heat were distri-

I! x 5:~0: ii' "'~ 5::3: 443~5 775~~5 ~4~9 I 5
5
<835 ,I' ~~ ~~!~~p~~r:,o ~10~~ ~~~~11:;~~ 

'" J' 47 calories per cm~ m1111d le 
,.. I ,.. 38 396 26 I 0'1 I sufficient to raise the tem-
'" I'''' 8 131 8 '" .. ' perature 4°'1 C, It would 

take 245 gramme.calories 
i 13 42 560 36 1'9 17 percm2toraisethetelllpera-1'3 

51 873 55 5'5 48 ture of the whole atIllos-
20 
18 

475 29 1'0 9 phere 1° C, 
21 9 13 .. , ", N,B,-The values of 

i 
42 i 3'2 39 112 

9 
<I 53 x 972 59 x 7'5 x 64 Solar Radiation at South 

42 

44 
34 
25 
31 

I 

I 2'5 30 25 455 I 43 3'4 

I
, 1'0 12 14 183 ,I 17 0'1 

0'1 I 32 488 44 4' 5 
'I '" .. , 32 495 1 44 3 '3 

0'9 II 16 204 18 1 0 '1 

34 
J 

45 
32 

30 

25 
50 
46 
54 

1'9 
4'5 
5'0 
6'1 

16 
38 
42 
50 

! !, ' 50 7! .. , ". 31 316 
1 27 I 0'5 5 ;r 55 698 39 2'1 

I II 16 I .. , '" 24 23 1 , 20 0'4 4 49 658 36 2'4 
17 
20 
30 

I 
113 I 16 I 36 x7I7 I 60 1 x5'o 48 48 667 36 3'7 

151 I 2 I 0 '2 2 26 308 i 25 ! 0' 4 4 24 38 5 ~g .. , 109 I IS :;: .. , 36 706 i 58 ! 1'0 I 10 26 42 3 I 0'1 

I

i 
26 20 287 38 0'6 7 30 325 26 I 0'1 I I 47 594 3 1 ' 0'7 
27 18 266 35 0'9 10 J~ 39 472 37 2'6! 24 47 698 36 I 3'7 

6 

Kensington are obtained 
from the records of a Cal
lendar Instrument which 
depends upon the difference 
of temperature j,etween a 
black and a lright wire ex
posed .horizontally to radia
tion from the whole ot' the 
sky, The "alues may be 
taken as representillg the 
total radiation alld the 
maximum rate of radiation 
per cm2 receivell by a hori
zontal surface, If it is 
desired to compare the 
values published for Kew 
and Eskdalemuir ill Tables 
3 and 4 with thc sinlUl
taneous value reconled by 
the Callendar Instrument 
the former must lw lllulti
plied by the cosinE' of the 
zenith distance of the sun 
at the time of obscrvation, 
The duration of sunshine 
in this table is ohtained 
from a Campbell-Stokes 

28 I 6 76 i 10 ... ... 32 283 22' o'8! 7 41 445 22 I 1'2 
29 i 112 n 9 I I .. ,... i 38 378 19 I 0'3 

30 
10 

2 

7 30 I 10 91 I II II ,...., i ,j 41 508 25 0'9 
I ! I I 1 

_3_I_i~4_~~:_5_1 _1~~1~_6 _____ !. ___ ~ __ 1---!_-_~-5 _~~ __ 5 _1_"_' _ ". 
Totall .. ' I 5087 ; 26'6 I '" I 8088 ,28'7 I 170691: 72 '6 

I II 1 JO I I 10 I I 20 
Mealli 14 R=164: 25 H=o'86

1 
21 R=289 28 H=I'03' 38 R=55 1 33 H=2'34 

1 I I ' 

Ratio of 
Mean Daily 
Amount to 

Mean Duration, 

Recorder, 

,. The" Ideal" intensity of radiation at any instant is taken to be a function of the Sun's altitude only, It is appro,ximately the highest intensity recorded at South Kensington 
for the corresponding elevation of the SUll, The" Ideal" amount for the day is found by integrating the "Ideal" mtensity from sun-rise to sun-set: it is the amoullt which 
could be recorded on a day when the atmosphere was in its most transparent state from sun-rise to sun-set, A memoir dealing with the subject is in preparation, 



)!IETEOROIlOGICAL OFFICE OBSERVATORIES-GEOPHYSICA_L JOURNAL. 
_MARCH 1915.-DAILY VALUES REFERRED TO GREENWIOH MEAN TIME AND UNfTS, 

BASED ON THE O,G,S. SYSTElYI. [Price Is. 
Third Year,-::No. 3. ll![eteorology, Solar Radiation, Seismology, Atmospheric _-Electricity, and Terrestrio,l Magnetism. 

___ ~_~ __ ~~ __ ~JE~~~_O_L--c-0G-:-::I_C_A_L __ J_O __ U_R_N_A_L_: ___ E __ S_K_D_A_L_E __ O_B_S_E_R_V_A_T_O_R_Y_,=-~ ___ L_at_._5_5_o __ 1_9_' _N_. ___ L_o_ll-'-'g'----,_3_
0 

__ 12_' __ W_. __ ---' __________________ _ 
~Iicroseisms of N, Component, 

Date 

2 

3 
4 
5 
6 

7 
8 
9 

10 
I I 

12 
13 
14 
IS 
16 

17 
IS 
19 
20 
21 
22 

23 
24 
25 
26 

o h, 

,u 
1'5 
1'5 
1'5 
2'S 
6'0 
g'o 

3'5 
2'5 
2'5 
3'5 
3'5 

6 h, I2 h, 18 h, 

T, AN, T, -A;z-T-:- AN. T, 
S fJ- s fJ- S fJ- s 
5 I '5 5 2 '0 5 2 '0 5 

5'5 1'5 5 1'5 S 1'5 5 
5 2 '0 6 2' 5 6 2' 5 7 
7 2'0 6'5 3'0 7 5-0 7 
7 8'5 8 II '5 8 'S 10'5 9 
7 7' 5 7 6' 5 7 5 '0 8 

7'5 4'0 7'5 3'5 6 3'0 6'5 
6 2'0 5'5 1'5 6'S I'S 7 
7 2'0 6'5 2'5 5'5 2'5 6 

6'5 4'5 6'5 5'0 7 5'0 7 
7 2'5 7 2'5 7 2'5 6 

3'0 6'5 2'5 6 3'0 6'5 3'0 6 
2' 5 6 2' 5 6 2 '0 7 2' 5 6 
4' 5 6 ' 5 5'0 6 4 ' 5 7 3 ' 5 7 
4 '5 7 3 '5 7 4 '0 73'S 7 
4'5 7 3'5 7'5 4'0 6 4'5 6'S 
4'0 7 3'0 5'5 2'5 6 2'5 5'5 
2' 5 5' 5 2 '0 5 '5 2 '0 6 2 '0 5 
2 '0 5 5 '0 5 5' 5 6 5 ' 5 6 
3 '5 7 5 '0 6 4' 5 7 5 '0 8 
3' 5 7 4 '0 7 3' 5 S 3' 5 6' 5 
3'5' 6 3'0 6 3'0 5'5 2'5 5'5 
2'0 I 5'5 2'0 5 2'0 S 2'5 5 
4 '0 1 5 I '5 5 I '0 5 I '0 5 
0' 5 1 4' 5 0' 5 5 0' 5 5 I '0 5 
1'0 i 5 I '0 5 I '0 7 I '0 7 

1st, I, Disturbed from IS h, 17 m,-IS h, 40 m, 

2nu, I, :E'aint disturbance about 3 h. 46 m, 

Remarks, 

6th, II, Earthquake, Max, amp. 2 h, 44 m, 45 s, Too windy to urtermine any details, 

6th, II, P=? S= I1h, 23 m, IS s,' L=II h, 34 m, Max, amp, II h, 39 m, 45 s, 

8th, I, L= 16 h, 2S'5 m, Disturbed till about 17 h, 45 m, 

10th, I, Disturbed from IS h, 3 m, to IS h, 4I m, 

lIth, I, Faint distnrbance 19 h. 43 m,-I9 h, 47 lIl, 

12th, I, Faint disturbance about 22 h, 40 m, 

I4th, III, P = 8 h, 59 m, 36 s" nearly E.--W, Large disturbance continued for about 3 huurs, Too windy to 
give details, 

18th, I, Disturbed from about I h, 45 m,-2 h, 32 m, 

23"d, Iu, Earthquake, L=2I h, 30 m" ~ about 10,000 km. Duration till about 23 h, 

24th, I, Faint disturbance from 10 h, 50 m,-J I h, 32 lll, 

24th, I, Faint uisturbance from 16 h, 51 m,-'I7 h, 7 m, 

25th, I, Very faint disturbance about 2 h, 30 m, 

26th, I, Faint disturbance from 22 h, 4 m, for I hour. 

27th, I, Faint disturbance from 3 h, 30 m, for 50 min, 

27th, I, Faint disturbance from 10 h, 8 m, for 30 min, 

30th, I, Faint disturbance 9 h, 56 nl.-I I h, 12 l1l, 

31st, II, P=3 h, 52 Ill, 47 s" S=4 h, 2 m, 19 s" L=4 h, 16 m, ~=82S0 km" a.=nearly N,--S, 

27 1'5 /' 6'5 1'0 6'5 1'0 6'5 2'0 5 2S 2 '0 6 3 '5 6 3 '5 7 4 '0 7 Au explanation of the notation used is given ill tlle preface, The amplitude AN is half of the actual movement 

29 3'0 I 6'5 3 '0 5' 5 2' 5 6 I' 5 6 of the earth's surface in aN - S l1irection. between the pnds of the swing (fJ- = '001 mm,). The period '1' (in seconds) 
30 1 '5 i 6 1'0 6 1'0 5 1'0 6 is the duration of a cOmIJlete o~cillatioll, i,e, both extreme llositions are passeu through once during the time T. 

_~3I ______ I_'_0_! __ =S~'S,~ __ --_____ -__ ~ __ I_'O _____ 6~ __ I~'~5~~8~~ ______________________________________________________________________ ~ __________ __ 

2. VALENCIA OBSERVATORY, CAHIRCIVH:EN (KERRy),-Lat, 51
0 

56' N, Long. 10° 15' W. 
Heights above Mean Sea Level :-Station, H = 9'2 m, Barometer Cistern, Hb = 13,7 m, 

Heights above Gronnd :-Thermometers, ht = 1'2 m, Rain-gauge, hr = 0'6 m. Sunshine Recorder, 11, = 12'8 m, Cnps of Anemometer, ha = 13·7 m. 
----cc 

Day, 

Pl'essnre 
at 

Station 
Level. 

Air Temperature ill 
Degrees Absolute, 

Hnmidity, \Yind Directioll in 
1 ____________ IPoiuts (8=E,16=S) 

anu Velocity 
(metres per sec(lnd), Vapour 

P Pereenta<re ressure, n ' 

Olou{l Amount 
alld 

Weather, 

Rain 
24 05 

hours'S 
~ begill- ;:: Relllarks, 

------;----11-------------11--------1 ------

~l~~ __ ~ h, 21 h'l Max, I Min, 9 h, 121 h, 9 h, j 21 h. 9 h, I 21 h, 10 h, I 22 h, 

I 
200 + 200 + .200 + 200 + Tellths of Sky 

ning ::l 

10 h, w. 

mb, mb, 0 0 I 0 0 millibar, % % m/sec, m/sec, covel'pd, mll!, hrs, 
1008'7,IO03'S 82'4 80'6 83 x 80 II '5 9'2 99 88 15 8 20 7 10=°. 2 3'3 - Intermittent. a, Gloomy, 

Magnetism, 
-------- - -----

2 1012'8 1005'2 79'3 83'8 84 78 8'2 12'2 87 95 16 3 16 10 9 10=0 19'8 2'I .2 14 h,-I7 h, 30 m, Heavy mistp, .. , 
3 100S'I 1013'S 79'6 81 '0 84 x 80 9'2 8'8 93 84 30 7 16 4 10 10 - 3'3 Show'~ry a, Visibility p, 
4 1001'9 1004'6183'7 SI'6 x85 xSo 10'9 8'8 86 81 16 9 20 13 10=0 10=0 0'8 -- Gloomy and misty, 
5 IOI2'l ro08'8 81'1 82'2 83 79 8'5 9'2 80 81 16 7 20 10 10=° 10 4'1 1'1 Misty and showery, 
6 I009'4 1008'9 80'6 77'3 82 77 8'8 7'1 84 87 18 7 21 13 10=0 2 16'0 0'1 .2 12 h,-15 h, Misty, II 

7 1013'91020'1 78'4 78'4 n80 76 6'8 6'5 78 1&73 24 S 25 6 10=°'" 10 1'0 4'5 ... showersa, Fairp, ,., ... , .. 
8 1029'9 1033'0 80'0 80'4 82 78 7 '5 8'2 n 73 80 28 6 20 6 2 10 0'3 4'7 Fine to fair; .0 showers p. I79'II 20'" '5 68"~O'3 
9 1028'1 1024'1 81 '8 82 '6 83 x So 9'5 I 1'5 84 97 19 8 20 10 10=0 10=0. 1'8 - .0 showers a, .0 20 h,-24 h, .. , .. , .... 

10 1026'6 1020'S 80'9 82'6 84 x 80 9'5 10'5 90 98 16 3 17 S 10=° 10 3'1 - Misty, ,., '.. , .. 
II 1025'6 1027'6 80'S 76'S 83 76 8'2 6'8 78 85 26 6 I 2 6 1 -- 9'1 Visibility a, Fine, ....., .•• 

12 1018'4 1017'6 81'3 79'S 83 78 9'5 7'~ 87 79 IS 6 I 4 g 1 4'8 0'1 Dull and misty, .. , .. , .. , 
13 1012'8 lOon 79'4 81 '7 84 75 8'2 10'9 83 97 14 6 18 4 10 10=0 7'4 0'1 "--' a, Visibility to misty, .. , .. , .. , 
14 1003'2 1008'1 80'3 77'3 82 76 8'8 6'5 88 76 IS 6 19 6 10=0. 9 2'8 4'1 Squally, with .... showers, .. , .. , .. , 

1
165 1015'2 1005'1 77'3 78'1 81 75 7'1 7'8 87 89 20 II 24 12 10=0 8 5'6 0'7 ",2squallsn, Showery, R ISh, 30m, .. , ... .., 

1004'2 997'2 78'S 77'6 n 80 75 6'8 6'5 77 75 21 14 26 8 6 8=° 4'3 7'0'" showers a, .. ' ,.. ..' 

17 1001'8 1008'S 77'0 76'0. nSo n 74 7'5 6'8 90 88 4 2 3 2 7 5 5'1 6'8'" and -)Eo. (sleet) showers n, and a, .. , ... .., 
IS 997'9 984'2 77'3 82'0 I 83 n 74 7'8 10'9 92 94 IS 5 20 9 10=0. 10=0 IS'S -- T I I h, .2 IS h. .., '.. , .. 
19 98n 986'3 78'9 79'2 83 78 7'S 7'5 84 78 21 IS 21 13 7 7 3'8 5'6" and *. (sleet) squalls, .. , '.. .., 
20 984'6 982'8 77'1 78's n80 76 6'8 7'5 84 84 IS K 20 10 8 10. 4'6 2'8 T", 7 h, .... showers, ,...., .. ' 
21 9827 986 '6 80'2 79'4 83 78 8'2 8'5 81 87 16 6 18 8 8 9. ~'I 2'2 lVlistya, Frequent. showers p, 17913 20 20'3 68 8'9 

22 989'4 990'4 79'8 79'6 84 78 8'8 8'5 89 87 IS 3 - I 4 7 6'1 6'3 Fair; visibility, .. , ... , •. 
23 996'9 1009'0 79'1 80'4 SI 78 8'8 8'2 93 80 30 7 32 6 10=0. 5 0'5 I'I.~ showers a. Squally p, .. , ,.. . •• 
~~ 1018'4 1021'2 77'5 77'9 83 76 7'5 8'2 GO 94 - I 24 2 6 0 - 7'3"--' a, Fine, .. ' '.. .., 
-) 1022'2 1019'1 80'1 79'81 84 7S 8'2 7'8 80 80 II 3 10 4 2 3 - 10'0"--' a, Fine. .., ... .., 
26 1010'31 1001 '5 80'1 80'3 S3 79 7'5 8'8 n 73 85 8 7 12 7 9= 3 10'4 2'5 = a, Showery p, .. , .. , .. , 

~§ 992'61 982'2 80'7 82 '2 83 x So 9'2 9'5 86 82 13 II II 12 10=0 10 n25'4 _ Showery Ct, Gloomy, .. , ,.. .-
97S'9 1 990'2 80'4 79'9 S4 x 80 9'S 8'2 95 81 14 2 14 2 7 80'S 8'0 Fair; visihility, .. , .. , .. , 

29 998'1 1000'2 81 'I 80'6 x 85 79 8'8 8'2 82 79 ~ 5 - I 7 1 0 - 5'4 Fair; visibility. ... .., .. , 
~~ 1004'1 1003'5 81 '7 81 '5 84 78 9'2 10'5 SI 94 20 4 16 5 5 10 3'1 5'3 Fine a, Unsettled appearance p, ,.. ,.. .. .. 

1005'S 1006'2 79'6 78'1 83 78 8'2 7 '8 85 90 IS 3 25 2 5 10 5'8 5'6 Fair; visibility, ,.. .., .. , 

~leans ~ 
100

5'6 m-m-8z7-m-~- 76- SS-SS----~---67----71J-6----Mthly Totals-;;-Mea~--~; 20 20'~-6S 9'6 

:o;:~; ~ 1012'1 80'0-~-~-~- -ys- s.s-ISs-ISS- ----~I----5-6 __ 7 ~ ---- :0;:: ::: N:~.JS' 40 y,,:-, ---' ------------
25 years 30 years 30 years 30yrs 

=_.,.1 x denotes the maximum and n the nlJIllmUm values In each column. Note,-The cloud amounts In ItalIc type at ValenCIa were taken at 21 h. 

_.:.L __ W_t, 45577/35 1-400-4/14. N, & 00., Ltd. Gp. XV, 4 



16 MARCH 1913,-METEOROLOGY AND SOLAR RADIATION. 

3, KEW OBSERVATORY, SURREy,-Lat, 51
0 

28' N, Long. O· 19' W. 
Heights above Mean Sea Level :-Station, H = 5'5 m, Barometer, Hb = 10'4 m, 

Heights above Ground ;-Tbermometers, ht = 3'0 m, Rain-gauge, hr = 0'5 m. Sunshine Recorder, hs = 14,3 m, Cups of Anemometer, htl = 21'3 m, 

Pressure 
at 

Statioll 
Day, Level. 

9 h, 121 h, 

I mb, ; mb, 
I 1026'4: 10207 

2 101 5'91020'7 
3 1015'0 lOIS'S 
4 1016'9 1012 '6 
5 1019'4 1020'1 
t) 1018'4 1010'6 

7 1OIS'7 11014'6 
8 1022'5 11032'2 , 1033'71 1028'5 

10 10277 ;1027'8 
II 1023'91 1028'3 
12 1026'9 1016'5 
13 1017'1 11014'6 
14 1010'3 1007'6 
15 101 5'2 ;101 7'0 
16 100~'3' 1004 '2 

17 990711000'6 
18 1007'711000'5 
19 978'3 1 989'0 
20 996'6 996'2 
2>l 998'7 1000'3 

22 1001'8 988'3 
23 996'2 1003'7 
24 101 4'9 1021'9 
25 1026'31 1023'9 
26 1016'211007 '4 

27 1005'211001'9 
28 992'411000'3 
29 1000'6 i 996'6 
30 1004'S :1009'6 
31 1009'4 :1008'1 
--I---
Means 1011'4 101 1'1 

Normal 1013'3 1013'1 
40 years 

Humidity, Wind Direction in Cloud Amount 
Air Temperature in Points (8 = E, 16 = S) and 
Degrees Absolute, and Velocity Vapour Weather, Percentage, (metres per seco'nd), Pressure, 

-~- -- -

9 h, \ 21 h,\l\Iax,1 Min, 9 h'I21 h, 9 h,i21 h, 9 h, 
1 

21 h, 10 h, I 22 h, 

200 +-200+ 1-200 +200-;- Tenths of Sky 
millibar, 0/ % mlsec, m/sec, covered, 

77'21 76·t' 79 76 
/0 

6'1 5'4 73 69 13 3 16 4 10 10 

80'o! 79'7 83 77 8'8 8'2 88 84 18 7 19 5 6 4 
82'8 i 83'1· 85 80 10'5 9'5 88 77 18 10 24 6 10 10 
81 '8 83 '5 85 77 10'2 II '2 9 1 88 19 5 19 II 10 IO 

82'8 81'1 86 80 9'2 8'8 76 82 20 5 18 5 3 I 

83'4 83'5 x87 J~ 82 10'5 9'5 84 76 18 7 18 13 5 10. 

80'2 79'0 82 78 7'5 7'8 73 83 21 6 20 2 7 10 
76 '7 77'3 81 74 5'8 5'8 73 71 23 4 29 2 5 0=° 
78 '4 81 'I I 82 74 7'8 ~'5 87 79 20 3 ::!o 0 9 10 
82'3 82'4 ! 83 81 9'8 II '2 83 96 20 4 19, 4 10 10 
81 '6 80'7 i 85 76 8'2 7'5 75 70 21 6 27 2 7 0=° 

76 '8 79'1 84 72 6'8 8'8 85 93 - 0 - 0 0 ?9=0 
76'0 80'6 85 74 7'1 8'5 96 81 - I 19 6 0=° 10 
83'2 81'5 85 80 11'2 9'5 90 86 19 8 21 5 IO lOe 
78 '3 79'S 82 76 6'5 7'1 74 72 21 8 17 10 7 8 
78 '4 77'6 81 77 6'5 7'8 71 93 21 8 21 2 IO 10 

76'2 75'0 81 75 6'1 6'1 80 85 23 8 27 3 9 5 
74'1 75'6 n 79 72 5'1 5'4 76 73 - I 16 4 6 3 
82'3 79'9 84 77 10'5 7 'I 90 73 18 10 21 8 9 0 
81'3 80'3 8S 78 7'8 8'5 71 83 19 8 17 6 8 9 
SI '3 797 84 78 8'8 8'2 83 83 18 7 18 7 9 0 

81 '7 80'8 x 87 79 9'5 7'8 84 76 IS 4 16 14 10 10 
81 '3 79'1 84 78 8'5 7'8 79 85 19 6 - I 9 0=° 
78 '4 78'6 81 75 7'5 6'8 85 75 19 3 3 3 IDeO 0=° 
75'4 78 '1 80 n 7I 5'1 5'8 70 n67 - 1 6 5 ~9=0 10 
78 '8 79'0 82 76 7'5 8'2 82 88 4 5 3 2 ~8=0 lo=oe 

79'0 79'2 85 78 8'5 8'2 90 86 25 2 17 3 10=° 4=° 
82'0 79'S 85 78 9'5 8'2 . S3 SI II 6 16 2 roe 2 
80'9 83'5 x87 78 9'2 8'5 87 n67 6 5 15 8 10=° 4 
82'9 82'2 86 79 9'8 9'8 80 84 18 9 - I 10 2 
79'1 80'8 85 78 8'2 9'2 88 87 - I 16 2 10=° 1=° 
-_. ------- I---- ------------------- --------
79'8 79'9 83'6 76'9 8·2 8'1 82 80 5'2 4'9 7'9 5'9 
--- --------I---- --------- ---.--------------
78'1 78 '4 82'4 75'2 7'2 7'3 81 81 4'3 3'5 - -

... 30 years 30 years 
25 years. 

Rain ~~"", 0 
24 Q) ,~ § 

P." 
hours 

~ ,~ ;) 
~ S~ 

begin- 't~ <1l C'5 
~ ~2 ~0 ning = en 1-<"'" 

10 h, til til 

o~ ~ 
if) 

200+ 
mm, Ius, 0 

1'0 - - 74 
- 5'9 - 75 
0'5 - - 75 

- 0'1 - 71 

- 7'9 '070 81 
2'0 5'6 -- 77 

- 2'6 - 75 
0'3 7'0 - 69 
- 0'1 - . 67 

3'1 - - 80 
- 2'1 -- 78 

- 5'9 - 68 
0'5 2'9 - 72 

2'0 - -, 79 
6'1 8'4 '062 73 

n 8'6 0'4 -- 77 
1'8 2'1 - 75 
2'8 7'1 '061 n 66 
0'3 5'4 - 72 

6'1 6'7 - 76 
4'3 2'5 '069 75 
3'6 2'6 - 75 
- 4'0 - 78 
- 0'2 - 69 
- 0'1 - 68 
4'3 0'7 - 72 

1'3 4'2 - 77 
3'3 2'2 - 71 

1'3 0'6 - 72 

- 0'8 - 79 
1'0 - - 72 

--------
S4'2 2'84 - 73'8 
----1-'----

38'6 3'52 - -
30 yrs 

--------

Earth 
Tempera-

tnre at 
10 h, 

o'3m,I1'2m, 

200+ 200+ 

o I 0 

77 '8 1 79'3 
I 

77'8 i 79'4 
78 'S 1 79'3 
78 '7 79'4 
797 79'6 
80'1 79'6 

80'2 79'7 
79'6 79'7 
78 '6 79'9 
79'2 80'0 
79'8 80'1 

79'2 80'1 
79'1 80'1 
797 80'1 
79'S SO'2 
79'7 80'2 

79'6 80'1 
78 '6 80'2 
7S'6 80'2 
79'1 SO'2 
79'2 80'2 

79'3 80'2 
79'7 80'2 
79'3 80'2 
78 '6 80'2 
78 '6 SO'3 

78 '9 SO'2 
79'3 80'2 
79'3 80'2 
79'8 80'2 
80'0 80'2 
------
79'2 80'0 
--- ---

- -

R 

=0 a. Dnl 

e early a. 

emarks, 

1 throughout, 

Fine most of day, 
Dull all day , e 20 h, . 

Dull during day, =0 early a, 
Fine, 
Mostly fine, 

[25 ill, 

e 22 h,-23 h, 

Fine a,; dill I later, [35 m. 
~ol5h, eI6h, 

during day, 
Mostly fine, 
Dull to fair 
Dull all day , e p, 

during day, Fair to fine 

'-' =2 a, 
=2 a, 

Fine most of day, 
to fine, Fair 

eO I h,-311, and at times p, 
day, Fine during 

6 h" and 20 h,-21 h, e 2 h,-3 h" 

e early; *0 .0 9 h ,and 13h, A 
tine, [14h, TISh, 

e a,; fine later, 
'-' a, Mostly 
Dull, with 
e 13 h, 20 
e a andp, 

m" 14 h, 35 m" and 
~ 18 h, [16 h, 

T < e2 17 h, 
during day, Fair to fine 

'-' early, 
'-' =2 a, 

Dull most of day, 
Dull most of day, 

Mostly dull , e from 20 h: 
e till 2 h, 3 o m, Dull a. ; fine 

tel', [later, 
irp, 

e a,; fine 1a 
Dull a, Fa 
Fair to fine during day, 

to fine later, Dull a; fair 
----
Monthly T otals or Means, 
----
Normals, 4 o years, 

4, ESKDALE OBSERVATORY, DUMFRIESSHIRE.-Lat, 55° 19' N. Long, 3° 12' W. 
Heights above Mean Sea Level :-Station, H = 243'2 m, Barometer, Hb = 237'1 m, 

Heights above Ground :-Thermometers, ht = 0'8 m. Rain-gauge, hr= 0'3 m, Sunshine Recurder, hs = 1'5 m, Vane of Anemometer, hI! = 15'2 m, 

1 991'5 983'S 7S'I 75'7 771 74 5'8 7'1 82 94 16 6 20 5 10 10 8'4 - Overcast all day, 

2 976'9 982 '5 77'6 77'3 ~~ . 
74 7'8 7'S 92 9 1 20 II 20 II IDe 10 x20'3 4'2 *e before 9 h, 

3 973'1 981'7 78 '1 75'7 75 7'5 6'8 87 90 24 5 20 4 geo 0 0'3 2'2 V ery stormy in evening, witl 

4 972 '1 966'9 78'8 80'1 82 75 8'2 8'8 89 88 20 17 20 IS IDeO IDeO 9'4 - [< 
5 979'7 974'9 75'6 79'0 80 74 5'8 8'5 78 92 20 II 20 17 geo loeo 2'3 2'9 
6 979'2 967'3 76'9 74'1 79 ' 74 6'5 5'8 78 86 20 9 20 10 9 

1 

3 13'2 0'7 

7 I 974'3 981'4 75'1 73'7 78 \ 73 6'1 6'1 85 93 24 II 24 6 6 10* 1'8 2'5 R to S, IS h, *6 (abnormall 
8 990'8 999'3 73'S 74'2 78 I 71 5 'I 5'4 81 79 24 8 24 3 6 

1 
10 6'4 8'1 [large hail-stones) 

9 993'4 985'4 77'0 80'1 80 I 76 7'5 9'5 93 94 20 13 20 14 loe roe 12'2 - e most of day, 
10 993'0 992'9 76'9 75'7 80 75 6'8 6'8 85 91 20 ro - I 8 3 4'8 3'3 
II 987'1 996'4 78'2 75'0 80 I 72 7'1 5'8 82 81 24 9 20 2 9 2 0'8 5'9 

12 992'6 984'1 76'3 76'1 79 70 7'1 6'8 93 88 16 8 24 10 10 IDe 5'6 - Overcast, with e, 
13 987'1 972'3 72 '0 78'6 79 69 4'8 8'8 85 98 - 0 20 13 9 loe2 18'8 0'1 -d ..0 ~ "Ci e2 21 h, 
14 975'0 970 '4 77'0 75'3 79 73 6'8 6'1 84 82 20 7 20 9 10 8 4'8 1'5 I-< I-< I-< I-< 6 2*2e2, R 19 h,-19 h, 30m 0 0 0 0 

15 97S'6 972'0 73'6 76 5'1 6'5 77 94 24 12 20 7 9 lo*e x 20'3 2'6 
C) C) C) 

~ *2 a, ~ 74'S 72 Q;) <1l <1l 

16 978'2 966'5 5'8 86 9*° 
I-< 1-0 I-< I-< * showers, ~ 71 '4 73'8 75 71 5'4 97 20 II 20 9 7 0'5 1'6 0 0 0 0 

17 964'6 976'0 69'S 69 4'8 74 88 5 
Z Z Z Z Frequent * showers, 00 73'2 75 4'1 32 4 32 9 3 - 3'4 

18 976'4 961 '6 68'3 73'7 n74 n 64 3'7 5'4 87 83 - 1 16 8 2 10*0 14'7 7'3 '-' a, *0 p, 00 
19 936 '6 945'9 75'S 75'2 78 73 6'5 6'1 87 82 20 12 20 II IDe 8 4'3 1'7 *e before 9 h, e 9 h, 
20 955'8 957'2 75'2 74'2 78 74 5'8 6'1 81 88 20 9 24 6 9 9 5'1 1'7 *~ showers, 
21 959'9 963'4 77'7 76 '4 79 74 7 'I 7'1 82 90 16 13 16 6 9 9 7'1 5'3 • showers, 

22 968 '2 961 '1 77'7 74'0 80 73 7'5 6'5 88 95 16 10 4 8 9 lOe 13'5 1'9 *ep, e 21 h, 

23 955'0 975'4 74'3 7S'9 77 73 6'1 6'1 92 82 28 10 32 4 lOeo 3 0'3 0'2 *e before 9 h, .0 9 h, 

24 987'9 994'0 74'S 72 'S 79 I 70 5'4 5'1 81 87 - 0 - 0 10 0 - 5'2 =0 throughout, 

25 997'6 996'4 76 '1 73'6 82 69 6'1 5'1 81 79 - 0 - 0 5 0 - 6'5 =°15 h, 
26 992'3 984'7 74'6 74'8 78 71 5'1 6'1 n 72 8S - I - I 10 10 - 0'4 '-' a, 

27 978 '1 975'1 76'2 76'2 79 74 6'8 6'8 89 88 4 3 4 3 10 8 - - e a andp, 
28 967'6 966 '7 78 '4 78'7 80 76 7'8 8'2 90 90 8 7 12 4 7 10 13'2 2'4 
29 979'1 973'1 78 '0 77'9 x84 i x 77 7'8 8'2 90 95 16 2 32 9 10 10 S'I 7'0 
30 971'4 978'7 80'2 75'8 83 73 8'5 6'5 86 86 12 3 - 0 7 0 - 3'3 
31 978'9 978'0 78'7 77'7 83 74 8'2 7'8 90 91 16 7 - I 9 IDeO - 3'8 

--------- -------- --------- --- ---------------
M eans 976'7 976'3 75'9 75'6 79'1 72'7 6'5 6'7 85 88 7'4 6' 5 8'7 7'2 193'2 2'76 Monthly Totals or Means. -------------1----

--:- --- --- ------ --------------------'----------------- --- ------------------
:~:~~, 979'31 979'6 76 '6 76'0 79'6 73'8 6'9 6'71 86 1 87 7'4 6'0 - - 130 '8 2'94 Normals. 

The solar radiation is the mean of the readings within the nominal hour of observation (I I h, 30 m,-I,2 h, 30 m,) unless some other hour IS specIfied, 
Temperatures below the normal freezing point of water are printed III small type, 



ATMOSPHERIC ELECTRICITY AND TERRESTRIAL MAGNETISM, -MARCH 1913, 17 

5, KEW OBSERVATORY, 

Potential Gradient. Velocities of.Q Air-Earth", ~ , __ ~ Charge per cc, .~ ~ - ~ - Horizontal Force, West Declinati@, 
Volts per metre. x 1020, Ions for 1 volt :;j!ll' Current ·c"t >. ·Z ~ >. 

Da} Fador 1 ·71. per centimetre. g ~ x 1016• "t ~ ~ ~ ~ ~ I~------'-- ------- .. --- -1---------------

3 h, i 9 h,/15 h'I21 h.-~- -_- +. I _ ~ x ',. I ',. ~c3 ~ Ie ~ ~~~~~u,,:-.. 11~~~~n~,! .. :Range. M~~~m:~. I Ml~~"!:"· !R.~ge. 
-v!~v/m.lv/m, vim, E"ill, U,iE.·m, U, cm/sec, em/sec, E,·m,U, Amp/cm~, --- 'Y h m 'Y h m 'Y I h m h m I 

475 560 360 260 - I - - -, - - - 0 0 514 17 43 501 1122 nI3 42'5 II 47 36~6 9 12 n5'9 

2-350 365 65415 - - - - - - - 2 0 51522125001032 IS 42'5121236'2 9 8 6'3 
38514020090 - - - - - - - I 0 51417504972317 1743'7 135536 '12210 7'6 
4 3IO 235 150 185 - - - - - - - 0 0 513 6 22 493 9 52 20 44'3 II 54 36 '3 200 4I~61 g'o 
5 90 375 185 500 - - - - - - - 0 0 513 20 53 49[, 9 29 22 44'2 13 36 36 '7 I, 7'5 
6 135 325 250 135 - - - - - - 0'60 I 0 514 20 54 487 12 55 27 44'7 12 36 35'7 1 21 3 I 9'0 

7 100 225 165 450 - - - - - - 0'90 0 I 514 21 37 490 10 56 24 44'0 12 57 34'0 3 37 10'0 
8 2IO 335 z+ 595 - - - - - - - 2 I 516 20 12 487 I II 20 29 45'8 13 0 32 'S 22 39 13'3 
9 365 335 160 240 - - - - - - - 0 0 514 18 58 494 0 5 20 42 '5 13 0 35'2 0 13 7'3 

10 65 200 300 225 - - - - - - - 0 0 5 13 6 30 493 10 49 20 45'3 13 44 35'3 9 0 10'0 
H 85 250 I 215 1510 - - - - - - 0'85 0 I 521 23 38 499 23 7 22 44'3 13 9 34'9123 59 9'4 

12 300 6451275 2IO - - ~ - - - 0'75 I I 518 6 47 490 II 17 28 44'7 13 42 34'3 0 4 10'4 
13 290 400 225 375 - - - - - - 0'50 0 0 518 20 51 49 1 10 28 27 44'8 13 7 36 '2 8 50 1 8'0 
I4 50215150265 - - - - - - - I 2 X535 2038n440 1440 ,X95 a-;5 2 'O 1350n28 '5 2140iX23'S 
15 235 310 175 28S - - - - - - I -- I I 515 20 23 449 II 46 66 46 '3 II 34 32 '1 20 45 1 14'2 
16 z± 190 215 z± - - - - - - - 2 2 513 19 50 469 16 55 44 44'7 22 13 32 '3 20 43 12'4 

17 25 175 25335 - - - - - - - 2 2 51719254679155045'3122629'0191016'3 
18240635 160 350 - - - - - - 0'55 0 0 5092246 479 13 8 30 44'4 12 58 35'9 820 8'S 
19 85 z- 185 250 - - - - - - - 2 0 5050164859272043'9124336'119387'8 
20 165 385 Z+ 550 - - -- - - - - 2 0 506 14 9 479 10 14 27 45'4 12 32 34'6 8 45 10'8 
21 100 375 260 415 - - - - - - - 2 I 517 6 42 i 485 20 40 32 47'3 13 40 33'0 19 10 14'3 

22 160: 425 1 340 - - - - - - - - 2 0 509 IS 32 475 10 20 34 44'7 13 10 35'3 7 57 9'4 
23 - - 350 625 - - - - - - - o? I 524 14 40 475 1 IS 32 49 47'S 14 2 35'2 7 47 12'3 
24 535 390 335 620 - - - ~ - - - I I 524 0 33 479 9 50 45 46 '3 12 19 36 '3 7 36 10'0 
25 385 650 695 750 - - - - - - - 0 0 513 18 23 472 10 48 41 46 '2 13 25 35'3 S 27 10'9 
26 595 595 750 375 - - - - - - - I 0 S16 7 18 477 10 43 39 45'5 12 57 35'3 8 IS 10'2 

27215135215485 - - - - - - - I 0 52221244789584445'513335'0 75710'5 
28 435 z- z± 63S - - - - - - - 2 0 520 743479 II II 41 45'5 13535'3 9 17 10'2 

9'3 
I 1'9 
15'3 

29 510 520 z± 285 - - - - - - - I I 523 034 483 16 39 40 44'4 13 6 35'1 22 43 
3085125215410 - - - - - - - 0 I 5272284823204545'4133233'5 2218 
31 4I54I 536541S - - - - - - 0'60 I I SIS 12534901910 25 47'41449132'12246 

--------__ 1-____ -----------------------------------------'---:----
M, 210" 351-1:-1 256-1:- 361 * - - - - - - - - - 516 - I 482 - 'I' 34 45'2: - i 34' 5 -: 10'7 

I I I 

f' 23 days, The mean values of the Potential gradient in Table 5 are computed from the data for those days on which values at each of the four hours, 3h
, 9\ ISh, 21h, are 

given ill the table, A similar note applies to the values in Table 6, 

6, ESKDALE OBSERVATORY, 

Potential Gradient, Velocities of ~ Air-Earth ... Voltfl per metre, Charge per cc, I~ns for I volt .~. Current .::! $ ;;:, .~.e, North Component, West Component, Vertical Component, 

Faetor 5'68, x 1020, per centimetre,~!:: x 1016
, ~ ~~. ~l)~g I ---~---'-I----I------C----

I I "g X ~ 5 <0 ~ 6 '0 Maximum, Minimum, Maximum, Minimum, MaXimum,! Minimum, 
a h, : 9 h'I15 h.121 h, +, I - +, I - 8 Cl' I c2, 15000 'Y +, 15000 'Y + , 5000 'Y +, 5000 'Y +, 45000'Y +, 45000'Y + , 

Day, 

I 148 193 336 i-l046 ~ - - - - - - 2 b 0 7 55 1017 9961 II 20 13 58' 21 I i 184; 9 14 h m 'Y 'Y h m ~
'/m,' vim, vim, I vim, E,.m'U'IE.-m. U, cm/sec,I cm/sec, E,.m,u'l Amp/cmll

, --- h m 'Y 'Y: Ii mh----uJ7 1 'Y h IlIl 

2 193 -40 II9 I 239 - - - - - - - 2 C 0 22 14 1019 9941 12 52 12 13. 21 3 i 183 9 3 
3 II 1O~ 108· 136 - - - - - - - 2 b 0 21 48 1025 99411 9 58 14 23 220 1175 22 7 
4 IOS 45 91 - - - - - - -- - I b 0 6 25 1015 990 I I 3 I I 55 218 177 0 30 
5 165 165 148 34 - - - - - _. - I b 0 20 46 1015 988' 13 7 13 56 i 217 181 4 15 
6 102 170 125 II9 - - - - - - - 2 C 0 22 5 10201 979112 52 14 21 218 17 1 21 16 

7 91 -136 - 772 - - - - - - - leO 3 9 1020 987 I I 55 13 46 1219,.156 3 46 
8131199176244 - - - - - - - oa I 20581025 972Il1913 0,230 '15222 39 
9 40 - 9 1 -182 - - - - - - - 2 b 0 6 40 1018 986 I I 55 13 7,214 169 0 6 

10 - - 193 I 574 - - - - - - - I b 0 7 38 101 5 982, II 36 13 44 '220 177 9 3 
II /-136 80 170 1210 - - - - - - - 2 b 0 24 0 1031 9881 12 7 14 13,220 i 163 24 0 

12 193 182 242 - - - - - - - - 1 boo 0 1031 985 12 33 13 40 220: 160 0 8 
13 178 350 324 979 - - - - - - -- 2 b 0 22. 5 1020 I 985 II 38 13 24 218! 177 8 47 
14 - 159 159 172 - - - - - - - Ie 2 20 35 xl063 935 14 35 14 14 .x'255 ?L 125 21 36 
IS 153 121 184 - - - - - - -- - Ie 2 20 22 1036 n92 9 I I 47 12 34' 226 150 20 45 
16 - I - 184 184 - - - - - - - I C 2 19 50 1044 968 16 37 22 9 ~ 234 146 20 37 

17 127 64 1323 286 - - - - - - - 0 b 2 18 22 1046 964' 9 18 14 121 225 132 19 3 
18343420 172 223 - - - - - - - oa 0 2244101697011381334'212170 954 
19 - -369 83 95 - - - - - - - 2 C 0 4 18 lOll 980! 10 37 12 58 214 172 9 II 
20 89 70 229 - - - - - - - - I b 0 23 12 1013 9761 10 I I 13 38 ,222 166 8 55 
21 146 273 299, 375 - - - - - - - I b I 6 50 1024 972113 0 13 38 ; 244 151 19 12 

22 954 363 286 - - - - - - - - I C I 22 20 1017 973110 25 13 8 222 172 5 5 
23 6 -45 -108 293 - - - - - - - 2 b I 14 40 1026 961 IS 30 14 38 251 170 8 52 
24 178 140 146 528 - - - - - - - oa 0 0 30 1036 969110 40 12 49 223 172 8 50 
25 305 439 223 401 - - - - - - - I a 0 18 22 Ii 1015 967 II 14 13 22 222 171 8 42 
26 178 178 248 413 - - - - - - - 0 a 0 23 26 , 1015, 9691 II 6 13 58 220? ? 

Instrument out 
of order, 

27 114 95 159 528 - - - - - - - I a 0 22 10 '1022 969,12 10 13 0 219 170 8 31 
28 165 343 -929 127 - - - - - - - 2 C 0 5 1'1022 969' II 49 13 54 216 171 9 16 I 

29 - 324 182 94 - - - - - - - 2 C I 22 30 1030 9861 16 32 ? ? 169; 22 50 
30 6 201 214 528 - - - - - - ..... I b I 22 2 1049 972 3 19 13 34,223 162 22 40 , 

~~;!_~ 220_ 226_1-=--=---=--=-1-=--=--=-_~~ 2220_ 103~ 9801,_13 16 ~i2301~ 22 45 ______ 1 __ _ 

)1. 120 I ,86' 183' 255' - - - - - - - - I - - 1025 975
1 

- - !223 164 -

* 19 days, See note above, z Indeterminate, An explanation of the Headings of the columns is given in the Preface, 
x denotes the maximum and n the minimum values in each column, 



18 ~IARCH 1913,--RESULTS OBTAINED FROM ANEMOGRAPH STATIONS, 

7, Tables of Wind Components in metres per second at fixed hours, together with the mean velocity (horizontal movement) in metres per 
second for the hour with the maximum hourly run for each day, or the greatest velocity attained in a gust and the time of its occurrence, 

-~---

HOL YHEA D, t § 
Height of Head above-Roof 8'S m" Ground 13'7 Ill" }I.S,L, l!l'~ m, 
Height ofCnps auoH'-Itnof 4'6111" Ground 7'(; Ill" }1.S,L, 15'2 m, 

- ----_._-_._----_._._-----------_._------

3 h, 9 h, 15 h, 21 h, l\lax, 

DEERNESS. t 
Height of Cups above--Roof 1'5 m" Ground 4'9 m" M,S,L, 57'3 m, 

3 h, 9 h, 15h. 21 h, Vel. ill 
Max, Time of 

Date, 
S, N, W,! E. S, N, ,y, E. 

---- ina 
S, . .N, i W,I E, S,: N,' W, E. Gust, 

, 

.... -_. 

v, 
19'7 

Time of 
Gust, 

Hrs, lIIin, 
12 10 

Date, 
SJ ~~i~~ ___ ;,_~, ~I N,t W'!,,_~, s.TN.T'Y.I-E, S,I N,I w" Eo ~~~l~~Y _=.M_a_x,_ 

I 

I v, Hour, 

2 

3 
4 
5 
6 

7 
8 
9 

10 
II 

12 
13 
14 
IS 
16 

17 
IS 
19 
20 
21 

22 

23 
24 
25 
26 

29 
30 

31 

10'0 

6'0 3'6 s 's 
6'6 II'I 

5 'I .•. 11'2 

S'S 3'5 
6'0 3'3 

" 4'3 10'3 
4'4 6'6 

I'S 7'7 

7'6. ,'6 

1'1 5 '5 

2'21 •.. II 3 

Z'5 6'1 

lI'6 -S 

9'4 3'9 
9'~ '9 

3'0 7'3 ••• i 2'1 10'6 

3'9 9'4 1'0 4'8 

10'0 4'1 6'7· 6'7 
5'1 ", i '0 

1'7
1 

", I 2'5: 

3'] 4 '7 
z'8 6'7 

,'S 0'3 6'S 1'3 S 5 4'91 ", 3'3! 

11'6 4 'S 
10'0 

1'1 2'S 

2'g ,,, I4'~ 

4'6 "II'2 

", 10'9 7'3 

2'5 1'6 

6'4 
6'7 

g'o 

.. , 4'0 8'5 

7'0 10'4 7'9 

! .. , 4' S 1'9 5'1 : I '0 

I .. , 1'.J 0'7 0'7 

10'G 1'5 I'S 4'3 

1'0 1'6 ~ j 

11"8!. ", 4'9-

", ! ", 12'5 

13'0: 5 '4 : 
2'0 i .,. 10'3 

" 1;',J~,'~ "': ::; 
2'6 i .. , :1 'I 

6'3: ", '3 

6'9! ", 2'9 

6'2 .. , ! 6'S 4'f) 

1'6 1'6 0'1 0'7 

2'1 2'1 0'6 0'4 

1'4 7'1 1'4 7'1 

1'4 .. , 

169'5 
94 'I 

SCILLy·t§ 
H eh:rht of Head ahove-Ground 9'S m" :\1,8, L, Mi'7 m, 
Height of Cups a!,ove-Groll11115'S m" ",S,L, 4fi'7 m, 

20'6 
23'3 
24 'I 
24'1 
26'8 

23'7 
17·9 
19'2 
19'7 
20'6 

13'9 
19'7 
21 '9 
25'S 
24'6 

19'2 
25'0 
31 '3 
25 '5 
21 '9 

IS'S 
21 '5 
9'S 
4'0 
9'S 

S'5 
17'4 
17'4 
13'0 
12' I 

II'I ", "'1'" 12'8 24 
s'2 .. ,3'41 .. ,I3'1 3 

10'3 .•. 

, 
.. , , I'S 10'2 

2 22 55 
9 25 

14 IS 
I IS 

IS 30 

3 
4 
5 
6 

5'0 S'9 

7'5 5'9 

S'2 

12'8 

2'2 

3'6 .. , S'S,,,, 12'8 IS 

S'8 .. '1 3'6 
II'S , .. II'S 

7'3 .. , 10'9' 19'3 23 
5'7 
6'0 

23'3 I I 

10'2 .. , 1
10 '2 17'4 S 

5 25 
2 IS 

16 40 
23 20 

1 10 

IS IS 
19 IS 
IS 50 
21 10 

o 50 

7 7'Z .. , 7'2 

8 1'6 4'0 

4'1 9 • w'o 

10 
II 

12 
13 
14 
15 
16 

19'7 

7:3

1

- .. , 3'0 I 

7 3 .. , 3'0 

.. , I 1', 7'7 
6'0 .. : 9'0 

1'5 7'4 
0''1 

W'9 

6'4 2'6 
1'6 1'0 

4'5 ; 
16'4 

S's 

.. , : 6'4 9'6 

.. , I·.. 8'9 
TI'2 I .. , 4'6 

2'0 I 10'3 

2'0 

6'4 

2'6 3'S 
1'0 5'1 

1'0 4'8 

4'3 2'91 .. , 
3'7 .. , i18 I .. , 

5'5 .. , 3? I,,, 
;.~ :; I··· 

I'S 1'8 
2'Z 12'1 

7'6 
0'6 

I 1'8 
9'2 

20'0 
22'0 
13 '4 

14'8 
16'1 
II '5 
10'2 
S'S 

17 5 17 2'0 Z'3 15'4 .. , II '5 S'7 s'S 15'4 
22 50 IS 3'8 9'1 6'2 4'z 3'3 1'2 0'5 I 1'5 
12 0 19 S'6 S'6 s'S .. , Iq'O 1'7 S'7 4'2 4'z 15'1 

o 45 20 3'6 z'4 z's 1'7 6'9 6'9 6'0 4'0 10'2 

; ~~ ;i :;'3:: 5·5 ;.; n·5 :: 7"7 :: '54 08 :.: I ~ .. ~ '5 ,., li:~ 
I 5 24 '8 2'6 I'Z 0'5 4'9 6'4 2'6 7'5 

24 25 25 5'2 Z'I S'z Z'I 6'2 .. ' "'I 0'7 7'2 
IS IS 26 3'0 1'3 4'3 12'4 5'1 l1'6i 4'8 14'1 

16 35 27 10'0 4'1 6'0 6'0 7'S 7'S S'8 1 
.. , S'S 14. 1 

8 0 28 10'2 10'2 5'5 .. , i , .. 13'3 2'6 12'9 9'1 I ,., 13'6 16'4 
19 40 29 8'z "·IIZ'3 10'6 4'4 6'7 I 6'7 4'41 .. ,. 4'4 16'7 
9 35 30 28 .. , .. , 6'7 5'2 .... , Z'I 4'S ... 2'0 .. , 0·2' .. , i 1'0... 7:2 

I I 40 31 z'4'·' 1'0 .. , 5'1 '.. .., 1'0 4'6 .. , ... ,,, .. , 1·4 1'4'" 5 9 

--S\t~:} ~9~~1_;~I~~I_;~5~~I~~I_;,!~;.;---
S,v~:} 141'6 54'7 S9'O 61'3 IOS'4 63'0 109'7 68'9 

GREAT YARMOUTH. t§ 
Height of Head above-Roof 10'7 m" Ground 12'8 m" M,S,L, 15'9 m, 
Height of Cups above-Roof 3·7 m" Ground 18'3 m" M,S,L, 22'3 m, 

I 

23 
24 

2 

I I 

I I 

19 
9 

12 
12, 13 

9, II 
I 

9 
16 
13 

12 
13 

I, 19 
14 
17 

23 
21,24 

3 
12, 13 

~----

---. _______ ._ - -- - ~ -- ----. -------0----.-

:-3 h, 9 h, 
Datt', 

s,I~,:\v,:E, s, N, W"E, S, 

15 h, :21 h, Max, 
in a 

(;ust, 

Tillle of 
Gust, 

3 h, 9 h, ] 5 h, 
Date 1-----:-- --."--- - --------1-------,1---

21 h, 

N. W,I E. 

Max. ill 
a (;ust 
(Gorle, 
ston), 

Time of 
Gust, 

-

1 ' 

N .. W., E. S,', XI w, E. 
,---' 

8'5. 

v, 
16'5 

Hrs, }Iin, 
IS 30 

_~ ~_NJ21~, s, i ~J W,~ S. 1 N'I W,I E, s, 
I 

.. ' I 1'7 .. , 1'1 Z'I 0'9 6'2 

I 

3'9 ... ! 

v, 
13'0 

firs, Min, 
15 

2 

3 
4 
5 
6 

7 
8 
9 

10 
II 

12 
13 
14 
15 
16 

17 
IS 
19 
20 
21 

22 

23 
24 
25 
26 

•.. I I '2 

.. ' . 9- S 

I 
I'S, 1'3 

s'S .. , 8'9 
6'7 :16'1 

... IIS'3 

9'4 14'3 

I'S S'I 

9'4 9'4 
9'S 9'S 

1'3 ", S'S 

4'0 6'3 

1'3 6'7 

8'5 

.. 2'7 

2°2 'I~'I 

3'1 

Z'7 z·7 

S'S s'S 
'I 

7'6, .. 

9'S 6'7 
0'9 1'3 

6'7 9'S 

4'5 6'7 

4'9,IZ'5 

S 9 S'9 
.. , 3'6 i 5'4 

13 9 

2'7 6'7 
2'2 0'5 3'6 1'3 

4'9 ~:~ ::: I' ;:~ 0·9 6·3 
... 107 2'7 12 '5 

12'1 6'7'" r6's 
15'2 7'2 .•• 10'3 

19'7 
18'3 
17 '4 
10'7 
22'4 

16 'I 
13 '4 
16'5 
14 'S 
12 'I 

S'9 
14'3 
22'4 
30 '4 

-27'7 

2 40 
14 5 
12 40 
16 15 
IS 50 

o 45 
2 20 

20 25 
r 0 
6 10 

6 50 
24 0 

21 35 
3 0 

3 50 

9'S 6'3 8 '9 .. ' 24 '6 I 10 

2 

3 
4 
5 
6 

7 
S 
9 

10 
II 

12 
13 
14 
15 
16 

4'3 

~:~s :::I;:~ 
4'4 .. , 4'4 

1'5 
2'z 

10'6 

4'6 

6'6 

)'0 

)'6 2'9 

·4 

3'2 

1'3 1'9 
1'3 

4'2 
6'2 

4'4 

5'8 1'2 

5'8 s'S 
4'0 .. , i 4'0 

.. , I 6'2 

3'1 .. , I 4'7 

2'6 6'4 

z'3 5'5 
1'8 .. ,: 4'3 

4'0 4'0 

2'8 6'7 

0·4 
Z'4 1'0 

4'3 
6'2 

8'7 

8'2 3'4 

3'6 

4'7 

1'1 
1'5 

3'0 

6'0 

1'5 

6'z 

S'8 .. ' 
7'1 

5'5 

1·1 .. , 2'S '. 

I'S 4'~ I 

6'~ I 

I 

5'21 
3'6 7'3' .. , 3'01 .. , 

7'2 

4'7 3'1 
6'1 

3'2 
1'0 4'8 

1'0 I 

1'4 2'21 
2'6 6'4' 
1'6 1'6 

2·4 3'6 

1'3 2'6 

0'4 2'3 3'5 0'7 
4'0 1'2 6'1 

10·5 

7'7 

9'S 

3'7 
4'7 

0'5 

14 '8 
18'8 
20'1 
17'0 
IS'8 

14'9 
13 '9 
12'5 
13'9 
13'9 

9'4 
11'6 
16'5 
16'5 
25'0 

0'9' .. , 0'0 6'3 

:1:1'9 

... 1'3 10'7 .. ' 2'2 13'0 5'4 17'4 19 35 
3'1115'2 1)'4 24'6 S 35 

17 
IS 
19 
20 
21 

... I 3'6 1'5 

7'71, .. , I 1'5 
3'3,'" 1'9 

2'0 3'0 2'8 2'S 3'6 

II'S 3'3 

3'4 5'2 
1'5 

19·7 
12'5 
27'3 
17'4 
19'7 

5'8 

12'5 

116 

",,'0 z'o 

3'0 3'0 

4'2 6'2 

6'0 4'0 
4'9 .. , 12',1 2'7 14'3 30 '4 20 45 
5'4 .. , I"J 0 6'3 9'4 20'1 14 5 

5'1 .. ' 1'3 

3'8 28 

;:; 
2'8 

8'T 0'9 .. ,1 ... 0'9 1'8 8'1 25'0 16 50 22 4'r 2'7 3'6 1'5 7'6 7'6 4'9 237 
3:6 / 8'9 4'9 2'2 15'2 14 0 23 S'I 5'4 s'S 5'8 5'2 3'4 1'4 2'2 24'6 

0'5 z'7 3 I .. , I'S 3'1 5'8 5 0 24 o's 2'6 4'6 4'3 1'6 .. 11'2 
0'5 1'8 1'3 6'7 4'0 9'S 1'8 8·S 13'9 16 5 25 1"5 0'6 2'1 0'9 2'5 2'5 1'5 7'7 10'3 
2'Z i 11'2 49'" 7'6 4'9 7'6 3'5 1'5 13'9 6 55 26 .. ,I 2'0 )'0 I'S 9'0 ['6 S'o I'S 7'4 12'5 

I 27 5'7, 1'1 6'6 1'3 9'2 3'8 TI'SI II'S 21'0 23 15 27 .. ' 0'4 2'0 0'11 .. , 0'7 3'3 0'3 '3 7'2 
28 13'3 13'3 z'7 6'6 1'1 5'7 .. , 6'6 1'3 23'7 2 55 2g 4'3· .... ' 2'9 ,'I "'11 .. , 7'6 9'0 .. , .. , 6'0 3'& .. , 0'8 15'2 
29 3'9 5'9 7'9 9'7 6'5 , .. S'6 S'S .. , 21·9 22 25 29 1'3 , .... ' 0'3 1'9 .. ' .. , 9'3 10'5 .. , .. , 2'3'" 5'5 .. , 17'0 
30 .. ,16'0 9'0 .. ' ,., 2'3 3'5 ' .. , .. , 1'6 3'9 .. , 1'S , .. 2'7 .. , 15'2 0 50 30 ... 0:9 4:5 .. , .. , .. : S'? ... 1'0 .. : 4:8 .. ' ... 0:4 .. ' IS? 

_3_1_ ~i_"_' ~_"_' ~1~~I~~~~~~~~~ __ 9_'4_,I--0--1-0-",--3-1--.. -'I~~~-·'-· ~~~~~~~-"-' ~~I~--]-I-
S+N&} I N& I W+E 113'2 255'6 125'4 i 225'6 143'7 209'3 156'1 215.9 SJ+E} 89'3 100'4 103'4 129'8 92 '9 150 '9 80'2 roO'1 

\V~:} 36 '0 166'6 46'6! 135'6 54'1 146'7 46.1 164'1 SW~:} 62'9 66'6 64'4 1 73'0 62'3 95'S 50 '8 65'9 

10 IS 
9 IS 

19 30 

o 50 
22 5 
o 40 

II IS 
17 30 

2 50 
5 45 

17 IS 
23 30 

16 30 
24 25 

2 5 

9 50 
3 5 
6 5 

12 20 

13 IO 

23 15 
25 

9 45 
23 45 

I 50 

o 30 
16 15 
17 40 
o 40 

21 ° 

The velocities at lixed hours are means for the interval from 30 minutes he fore to 30 minutes after the hour, The hours are numbered I h, to 24 h, Time is referred to Greenwich 
_Mean Time. * No Record, t Robinson Cup Anemometer; Arms 0'61 m.; Diameter of Cups, 0'229 m, ; Factor 2'2, 

t ~obinson Cup Anemometer; Arms 0'305 m, ; Diameter af Cups 0'127 m.; Factor 2'S. § Dines Pressure Tube Anemometer. At Great Yarmouth, Holyhead, and 
Seilly the readings at fixed hours are taken from the Robinson Anemometer, the maxima quoted are the greatest winds in a gust as recorded by the Dines Pressure Tube, 



TH~ FREE ATMOSPHERE IN THE REGION OF THE BRITISH ISLES, -MARCH 1913. 19 

8. The Lower Layers of the Atmosphere from the Surface to 3000 metres (10,000 ft.) above Mean Sea Level. 

Soundings by Kites (K.) and Pilot Balloons (P.). 

ABERDEEN. P. 4-7, March 5, II h. 25 m. G,M,T, ABERDEEN, P. 4-8. March 12. II h, 4-0 m. G,M.T. 

Soundings 
with Pilot 
Balloons, 

Greatpst 
height 

Ground level 

Height 
above 

M..S.L. 

Ir:: 
I 1000 

750 

500 

200 

100 

30 

Wind, 
----------- ---------1 

Direc
tion, 

Degrees 
from N. 

245 

233 

234 

233 

234 

225 

Velo
city, 

m/s. 

17'1 

22'7 

15'4 

13'9 

9'9 

I

, Components. 

W.-E. I S.-N, I 

m/s. m/s. 

+ 15'5 + 7'2 

+20'2 + 15'4 

+18'0 +13'3 

+ 12'3 + 9'3 

+ 8'1 

+ 7'0 + 7'0 

m/s. 

1'8 

2'5 

2'0 

3'0 

2'4 

Cloud 
Observa.tions 

and 
Remarks. 

Balloon lost in 
haze and dis
tance. 

Soundings 
with Pilot 
Balloons, 

Greatflst 
height, 

Height 
above 

M.S,L, 

metres. 

} 810 

750 

500 

Direc
tion, 

Degrees: 
from N. I 

... I 

... I 

232 

230 

Wind. 

Velo
city. 

m/s. 

11'6 

10'5 

----

Components. 

W.-E. I S.-N, 

m/s. m/s. 

+ 9'1 + 7'2 

+ 8'0 + 6'8 

+ 5'6 + 3'8 

m/s. 

4'0 

4'0 

5'0 : 

... I Ground level 30 250 4'6 + 4'3 + 1'6 ... i 

Cloud 
Observations 

and 
Remarks, 

Balloon rose very 
rapidly, 

* See note below. 

---i----------I--
i
------------------'----

I... 248/33'3 +30'9 +12'5 ... i Lift=46gr, 233 22'2 +17'7 +13'4 ... : Lift=S9gr, 
, , I , , 

ABERDEEN, P. 49, March 13, II h, 30 m, G,M.T. ABERDEEN. P. 50, March 22. I I h, 50 m, G,M,T, 

---------------------------------------c---,--------- 1-----------------------------;-------------

~ I .~ 
Soundings 
with Pilot 
Balloons. 

Greatest 
height 

Ground level 

Wind. 
Height 1-------.,---------1 

above 
M.S,L, 

metres. 

} 2260 

2200 

2000 

1000 

500 

100 

30 

Direc
tion. 

Degrees 
from N, 

206 

200 

193 

201 

186 

Velo. 
city .. 

mIs, 

17'9 

21'2 

12'0 

7'2 

5'0 

Components. 

W.-E, I S,-N. 

m/s. m/s. 

+ 7'9 + 16'1 

+ 7'0 +19'4 

+ 4'0 +17'3 

+ 0'6 + 13'8 

+ 4'8 + II '0 

+ 2'6 + 6'7 

+ 0'5 + 5'0 

.......
·8 Wind. g 

Cloud I ~ > Observations Soundings Height :----1- --c-------- ~ 

m/s. 

aud with Pilot above f I 
R k Balloons. M, S, L., Direc-

Components, 

emar s. , tion, I 
___________ I ____ '-" __ T,_-__ E_, -,-'_S._-_N_, __ 

Balloon lost to 
sight in high 
h a z e, 0 n e 
theodolite only, 

t See note below, 

Greatest 
height. 

- ----

metres. 

} 1300 , 

Degrees 
from N. m/s. m/s. m/s. 

----

m/s. 

en ... 

S~-d 
'" III ,.. I'" ." .. , ?' ~ s 

I, ... I'" ... ... N~ ~ ••• ~ ...... a$ 

1 0 • en 

1250 219 19'2 + 12'0 + 15 '0 ~ S S 
•

1 ~~!"l 
2 10 24' 8 + 12'6 + 21 '4 ~ -S .::: 

d'i 0 
214 8'7 + 4'9 + 7'2 1"1 d~ 

.E5~ 
100 203 I 3'4 + 1'3 + 3'1 ~ ~ ~ 

1000 

500 

Oloud 
Observations 

and 
Remarks, 

One theodolite 
only. Balloon 
rose very rapid
ly at first, 

t See note below, 

Ground level. 30 : 180 I 4'0 0'0 + 4'0 .. , 

------.. -, - --2-1-7- -1-4-'3 - -+-8-·;I-+-I-I-'4·-I---.. -,--I--L-i-ft·-=-50-~I-:- ---------.. -. -'--:-!--:t::~~ + 12': --... -- LIft = 34 gr-.-

* Note attached to p, 48 :-The sky was covered by a sheet of what seemed to be Alto,-Stratus; below this was a. considerable quantity ofrather degraded Cumulus. 
was measured by nephoscope after 12 h, and gave as components :

W,-E, 

+ 13'8 

S,-N. 

+ 10'0 
(at 1000 m. height), 

This latter 

t Note attached to p, 49 :-Sky at 10 h. was covered with Cino nebula which gradually passed into dense Alto.-Str,-quite uniform in appearance-so that no nephoscope 
observation of it was possible, The sudden drop in W,-E. component at 1000 m. is quite correct, as shown by the path (in Azimuth) of balloon. 

t Note attached to p, 50 :-About 13 h, a nephoscopic observation of the cloud was made, The type was Cu,-Nb" ths portion measured was the base. The velocity at 1000 m, 
was 12'0 m/s. Direction 225°, 

Assuming the standard altitude of Cu,-Nb, base as 1400 m" this would give components as follows :-

W,-E, 

+ 11'9 

It was, however, noticeable that the cloud portions ware varying alightly in velocity, 

S.-N, 

+ 11'9 

5 



20 MARCH AND APRIL 1913.-THE UPPER AIR. 

9. The Upper Air: Soundings by Registering Balloons (R.) and Pilot Balloons (P.)-oontinued. 

TABLE OF HEIGHTS, PRESSURES, A~D TEMPERATURES. 

:'Iarch 25. 16 h. 50 lll. eLM.T. SOlT~DING No., R. 225. 

PLACE. PYRTON HILL. Height 
ahove ~LS.L. Pressure. Temp. Latitude, 

Longitude, 

Height 
above M.S.L., 

SIC 38' N. 
1° o'\Y. GHEATEST 

HEIGHT. }8 k1l1. 356 mb. 232u A. 

}I50m. LO"'EST 1. 
TEi:I\PEll.ATURE, J 8 km. 

BASE OF 1. '! km. 
STRATO~PHERE, , 

PLACE OF FALL, Tetbury. 
Distance, 80 km. 

and 
Type. :So. ! Orientation, 270°. 

-----------------------------------.-------------------.-------------------
From observations at Station 

HAIWl>IETER (l\I. S. L.), 
T EMPERATl'RE, 
V APOU{ PRESSURE, 
G~:ADIE:\T 'YI:\D :--Directioll, 

Velocity, 
CorrectioJl for Curvature, 

F · 1 C t f W. to E. 
ma omponen S, t S. to N. 

at 7 h. 

Station 

in 
centre of 

anticyclone. 

at 18 h. G.l\I.T. 

1025 mb. 
280') A. 

12'5 m/s. 
0'0 m/s. 

- 12'2 m/s. 
+ 2'6 m/s. 

Height I 

I 

Temp,,·atme. I 
aboye Pressure. 

___ M. S.~~ ______ Reading. I Fa~_per Km .. 

km. mb. °A. °U. I 

8'0 356 232 
7'2 400 236 

+5 7'0 4Il 237 
6'0 473 244 +7 

5'6 500 247 +8 5'0 542 252 
4'2 600 256 

+5 4'0 6 17 257 
3' I 700 263 +7 3'0 740 264 
2'0 799 269 +5 2'0 800 269 
1 '0 900 272 +3 
1'0 903 272 0 1000 ... 

---------

Ground IOOS ... .. . 
M.L.S. I023 ... .. , 

REMARKS. 

------

Eutered clouds going N. in 5 
minutes. 

Sharp inversion of 4 ° at 1'9 km., 
265 to 269. 

---- - --- ----------- ---

APRIL 1913. The Upper Air: Soundings by Pilot Balloons (P.) and Registering Balloons (R.) 

Soundings 
with Pilot 
Baloons. 

Greatest 
l,eight. 

ABERDEE~. P. 5 I. April 16. II h. 30 m. G . .M.T. ABERDEEN. P. 52. April 23. I I h. Ism. G.M.T. 

I 

I Wind. 

Height i -_._-----

alJove I Components. I 

M.S.L. I Direc· Velo- I 

tion. city. 
I W.-E. -:- S.-N. 'i i 

---

.b 
'0 
.s Clond 

<l) Observations :> 
and ~ 

. ~ Reillarks . 
4-> 

ii3 
;> 

--

I 

Wiml. 

Height .------ -~ -- - ------------ I 

I 

above I 
)1. S. L. Direc- Velo-

i tion. eity. 

i 

_ ~o~~~one~~~ __ 1 

W.-E, I S.-N. : 

Cloud Observations 
and Remarks. 

Degrees \ I I . Degrees I I I 
metres. i from X. m/s. m/s. I m/s. m/s. I metres. I from N. i m/s. i m/s. m/s. m/s. I Two theodolites. Aft e r 500 ~. 

} 1620 I .. ... I ... I ... I : B~~~~o~f C~~:_~e~ II 10 I ... ... I .. · ... ... ~~~l~~~ a~u;na~d I~I~ ~l~ ~it~~e(r: 
: I 0'1"': : d d' 6 2'9 8 + 0'7 8 Fr. ·Cu. cloud. This cloud belt ... I'" ... ... I'" N as I clou, an. Just IOOO 25 + 2' 2' (quantity covered about T~' sky), 

1000 I 2IO 19'0 +9'5 I + 16'5 S 0 ~ it was noticed 500 127 3'4 - 2'7 + 2'0 2'7 out the forenoon, and its duration 
~OO I 197 15'8 ~ 4'::;: + 15'1 ~~, ~ t l'ft d 250 129 4'0 - 3'1 +2'5 3'0 was not longer than 'S min. It 

1500 203 14'8 + 5'8 I + 13'6 } 23 ..... S before domg so, 750 248 2'4 + 2'2 + 0'9 2'0 was the only cloud visihle through. 

J I ' J I I':::'~ . I 0 1 upwar spoiled what might have proved an 
100 206 14'4 +6'3 I +12'9 P.s~ suddenly. IOO 140 I 3'3 -2'1 +2'5 2'3 interesting record. The clouds 

G~:~,:':u:::el ___ 30_ ~:t~u in 6:'haped O~:pJ.,:o:.· \ 1 ___ ~ s ! ____________ ~I---I ~i--2 ~ --=-~ ~~ ___ .. _. __ direction was almost due~ __ 

forM.S.L. Computed velocity for straight isobars is 13·srnls. I Lift=37 gr. ... 2IO 6'7 +3'4 +5'8... Lift=sogl'. 

TABLE OF HEIGHTS, PRESSURES, AND TEMPERATURES. 

I 

I I 

Temperature. 
I 

April 4. 7 h. 2 m. G.}LT. I SOU:KDING No., R. 226. Height 19 1 3. 
I above Pressure. REMARKS. 

Height Pressurp. 
PLACE, PYRTON HILL. M.S.L. Reading. I Fall per Km. I 

above M.S.L. Temp, 
Latitude, 51° 38' N. I 

} 12'4 krn. 
kIll. i mb. °A. °C. 

GREATEST 188 mb. ~ Longitude, 1° 0' W. 12' I 185 ? Temperature at the highest 
HEIGHT, 

II '6 I 200 part probably influenced by 
Height } ISO ! 

... 
LOWEST l above M.S.L., m. 1 1'0 

I 
216 ... solar radiation. 

TEMPERATURE, J 9'6 km. 272 mb. 216° A. 10'0 253 220 
- I 

PLACE OF FALL, Chedworth. 9'0 I 295 21 9 Very unusual gradient from 6'0 
BASE OF } 9'0 ! 300 219 • to 8'0, 

9'6 km. 272 mb. 216° A. Distance, 63 km, 8'0 i 345 223 4 
STRATOSPHEI~E, 

aud 7'0 400 232 10 Isothermal at 2480 from 4'7 to 
Type No. I. Orienta tion, 285°· 7'0 400 232 5'1. 

I 6'0 462 242 9 

From ob;;;ervations at Station. at 18 h. G.M. T. 5'5 500 246 6 Overcast. Very gU!sty N.N.E. 
at 7 h. 5'0 531 248 wind. 

PRESSURE CM.S. L.), 1020 mb. IOI7 mb. 4'1 600 253 6 
4'0 609 254 

7 TEMPERATURE, 279° A. 282° A. 3'0 695 261 

V APOUR PRESSURE, 3'0 700 261 7 ... ... 2'0 79 1 268 
GIlADlE~T WI~D :-Directioll, 64° 70° 1'9 800 268 

5 
Velocity, 21'7 m/s. 18'6 m/s. 

1 '0 897 273 
'97 900 ... 

Correction for Curvature, - 1'5 m/s. 0'0 m/s. IOoo ." 
----

F' 1 C t {W. to E. - 18'2 m/s. - 17'5 m/s. Ground 997 277'5 ma omponen s, S. to N. - 8'9 mis, - 6'4 m/s. M.S,L. 1015 
... ... 

Time is expressed in the hours I to 24 of civil reckonincr. Temperatures are expressed in degrees absolute (273° A=oO C.). 
Press.ure is ~ivell. in millibars (IOOO m~. = 1 C.G .. S. at~osphere=7So mm. approximately). . Heights are given in kilometers (km.). 
GradIent WInd IS taken to be tangentIal to the Isobar and is computed by the formula -y=2 fA) P V sm ¢. . 
*Base of Stratosphere.--TYPE I.-When the stratosphere commences with an inversion, the height and tempera~ure of ~he fir.st pomt of ~ero temperature gradient are given. 
TYPE 2. --When the stratosphere begins with an abrupt transition to a temperature gradient below 2° per km.- WIthout l11VerSlOn, the heIght and temperature of the abrupt 

t~ansition are given.. TYPE 3.--Wh~n there is no such abrupt change of temperature grad.ient, the base is taken to be ~?ere the mean fall of temperature for the 
kIlometer next above IS 2° or less, prOVIded that it does not exceed 2° for any snbseqnent kilometer. If some other pOSItion for the base seems to the tabulator 
to be more suitable, it is noted in the column for" Remark'3." 



METEOROLOGICAL OFFICE OBSERVATORIES-GEOPHYSICA_L JOURNAL. 
APRIL 1913.-DAILY VALUES REFERRED TO GREENWICH MEAN TIlVIE, AND UNITS 

BASED ON THE C.G.S. SYSTEM. [Price Is. 
Third Year.-No. 4. llfeteorology, Solar Radiation, Seismology, Atmospheric Electr·icity, and TeJ'restrialllfagnetism. 

1. SEISMOLOGICAL JOURNAL :-ESKDALE OBSERVATORY.-Lat. 55° 19' N. Long. 3° 1~' w. 
Date. ---- Remarks. 

Microseisms of N. Component. 

I 

2 

3 
4 
5 
6 
7 
8 
9 

10 
II 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

23 
24 
25 
26 
27 
28 
29 
30 

o h, 

Ax, T. 
fJ. S 

2'0 7~ 
1'5' 7 
1'0 I 6 
0'5 5 
0'5 5 
0'5 
0'4 

4 
5 

~:~ I :~ 
0'5 5 

~:~ II ~ 
1'0 5 
1'0 5 
I '0 I 51 
2'5 1 7 
3'0 1 6 
1'5 i 6 
1'0: 5 
I'S i 4 
0'5: 5 
1'0 I 6 
1'0 i 6~ 
1'5 I 6 
I'O! 6 
I '0 I 5 
1 '0 i 5 
I"5 i 5 
1'0: 5 
1'0 I 5 

I 

6 h. 

AN, T. 
J.t s 
2'0 7~ 
1'5 6 
1'0 6~ 
0'5 6 
0'5 4~ 
0'4 4~ 
0'5 5 
0'3 4~ 
0'3 4~ 
0'5 5 
1'0 5 
I' 5 5 
0'5 5 
1'0 5 
1'5 6 

3'0 5~ 
2'5 6 
1 '5 6 
1'0 5 
1'0 4 
0'5 4~ 
1'0 7 
1'5 6~ 
1'0 6 
1'0 5 
1"0 6 
1'5 5 
1'5 5 
1'0 4~ 
0'5 5 

12 h. 
-----

AN. T. 
J.t s 

2'0 8 
1'0 61 

2 
1'0 6 
0'5 5 
1"0 5 
0'5 5 
0'4 5 
0'3 4! 
0'3 4~ 
1'0 5 
1'0 5~ 
1"0 5 
0'5 5 
1'0 4i 
2'0 61 

2 

3'0 6~ 
2'0 6~ 
1'0 5~ 
1"0 6 
r '0 4 
0'5 6 
1'5 6 
1'5 6 
1'0 5~ 
1'0 5 
1"0 5 
1'5 5 
1'5 5 
1'0 5 
0'5 5 

18 
-~~-

AN. 
J.t 
1"5 
1'5 
1 '0 
0'5 
0'5 
0'5 
0'3 
0'3 
0'5 
1'0 
1"0 
1"0 
0'5 
1'0 
2'0 

3'5 
2'5 
1'0 
1'0 
1'0 

0'5 
1"0 
1'0 
1'0 
1'0 

1'5 
1'5 
1'5 
1'0 
0'5 

h. 

1'. 

7 
6 
5~ 
4~ 
5 
4 
4! 
4! 
4~ 
5~ 
5 
5 
5 
5 
7 
6 
6~ 
5! 
5 
5 
5 
6 
6 
5~ 
5 
5 
5~ 
5 
4~ 
5 

yd, I, P? S=o h. 15 Ill. 44 s., L=o h. 32'5 Ill. Disturbed till about I h. 16 m. 4th, I, Disturbed from 
14 h. 22 m.-I4 h. 47 m. Well marke<l regular waves 14 h. 31 m.-I4 h. 32 m. 7th, Iu, P= 14 h. 0 m. 31 s.1 
S=I4 h. II m. 12 s., L=I4 h. 29 m., A=9620 km. Disturbed till about 15 h. 38 m. 7th, I, Numerous trains 
of small waves between 17 h. 30 m. and 19 h. 30 m. 8th, In, P=2 h. 33 m. 32 s., S=2 h. 44 m. 22 s., 
L=3 h. 5'5 m., A=9820 km. Disturboo till about 4 h. 0 m. 9th, I, Faint disturbance 5 h. 47 m.-6 h. 10 m. 

9th, I, Disturbed from 18 h. 12 m,-20 h. 30 m. 11th, I, L=o h. 2m. Disturbed till about 0 h. 35 m. IIth, I, 
L= 15 h. 46 m. Disturbed till about 16 h. 20 m, 12th, I, Very faint disturbance 21 h. 50 m.-22 h. 16 m. 

13th, lIu, P=6 h. 53 m. IS., S=7 h. 3 m. 19 s., L=7 h. 20'5 Ill., A=9I90 km. Epicentre 33° N., 1280 E. 
14th, lIu, P = 1 S=8 h. 12 m. 19 s., L=8 h. 30 m., A= 10,000 km. approx. A strong well marked wave move

ment occurred at ~ h. 45 m. 35 s. 17th, I, L= 13 h, 20 m. Disturbed till ahout 13 h. 49 m. 18th, I, Very 
faint disturbance about 3 h. 37 m. 18th, I, L= J4 h. I m. Disturbed till about 14 h. 37 m. 18th, Iu, P= ? 
S = 19 h. 29 m. 53 s., L= 19 h. 50 Ill. Approx . .6 = 11,000 km. 20th, I, Disturbed from about 3 h. 30 m.- 3 h. 54 m. 
Max. movement at 3 h. 35 m. 20th, I, Faint disturbance about II h. 20th, I, Very faint disturbance about 
IS h. 40 m. 21st, I, Faint disturbance from 0 h. 55 m.-I h. 4 m. 22nd, I, Faint disturbance from I4 h. 14 m.-
14 h. 27 m. 24th, I, Faint disturbance from I h. 18 m.-I h. 38 m. 24th, lIu, P= ? S=IO h. 41 m. 4 s., 
L= 1111.2'5 m., A= 12,000 km. approx. Impulses at 12 h. 40 m. IS s., and 12 h. 41 Ill. 21 s. 24th, I, Disturbed 
from about 12 h. 56 m.-I3 h. 58 m. 24th, I, L= 22 h. 26 m. Very small earthquake. Probably not very 
remote. Duration only a few minutes. 25th, I, Small disturbance from about 0 h. 34 m.-I h. 8 m. 

25th, J, Small disturbance from about I h. 37 m.-2 h. 4 m. 25th, I, P= ? S=4 h. 31 m. 35 s., L=4 h. 36 m. 
Disturbed till about 5 h. 0 m. 25th, I, L=5 h. 23 m. Disturbed till about 5 h. 48 Ill. 25th, I, 1,=7 h. 7'5 m. 
Very small earthquake. Probably not very remote. Duration about 7 m. 25th, IIlu, P= 18 h, 10 m. 36 s., 
S= 18 h. 21 m. 20 s., L= 18 h. 39'5 m., A=9680 km. Epicentre, 21° N., II4° E. Litrge earthquake. 

26th, I, Disturbance from about 5 h. 0 m.-6 h. 0 m. 26th, I, L= 13 h. 14'5 m. Duration 'till about 13 h. 35 m. 
27th, I, Small earthquake. Disturbed from about 9 h. 5 m.-9 h. 38 m. 28th, I, L = 4 'h. 18 m.? Disturbed 

till 4- h. 56 m. 28th, I, Disturbed from about 19 h. 33 m.-20 h. 15 m. 29th, I, Disturbed from about 
4 h. 3 m.-4 h. 30 m. 29th, I, Very faint disturbance between 21 h. 45 m. and 22 h. 30 m. 29th, Iu, 
P=23 h. 40 m. 47 s., S=23 h. 50 m. 56 s., ~=8980 kill. Epicentre 44 0 N., In° E. Disturbed till about 
I h. 30 m. 30th, In, P= II h. 46 Ill. 39 s., S= II h. 56 m. 7 S., L= 12 h. 12'5 Ill., A=8160 km. Epicentre 
51° N., In° E. Disturbed till about 13 h. 48 m. 30th, I, Very faint disturbance between 21 h. 31 m. 
and 22 h. I m. 

An explanation of the notation used is given in the preface. The amplitude AN is half of the actual movement 
of the earth's surface in aN - S llirection, between the ends of the swing (J.t= '001 mm.). The period T (in seconds) 
is the duration of a complete o$cillation, i.e. both extreme positions are passed through once during the time T. 

2. VALENCIA OBSERVATORY, CAHIRCIVEgN (KERRY).-Lat. 51° 56' N. Long. 10° 15' \V. 
Heights above Mean Sea Level :-Station, H = 9'2 m. Barometer Cistern, Hb = 13'7 m. 

Heights above Ground :-Thermollleters, h t = 1'2 m. Rain-gauge, hr = 0'6 m, Sunshine Recorder, h. = 12'8 m. Gups of Anemometer, hit = 13·7 m. 

Magnetism. Pressure Humidity. Wind Direction in 
at Air Temperature ill • ----------1 points (8=E,16=S) Cloud Amount 

Rain 
24 c5 

Day. 
Station D Ab 1 .- d V 1 't and egrees so u teo Va pour I an e OCl y W ea ther. 

~~:_.e_l. ____________ I_P_r_e_ss_u_r_e_. percentage·I_(_m_e_tr_e_s_p_er_se_c_On_d_)_·_I ____ _____ ~ ___ _ 

hours :::: 

~-begill- ~ Remarks. 

9 h. 21 h. 9 h. : 21 h.1 Max.l Min. 9 h. [21 h.1 9 h. i 21 h, 9 h. I. 21 h. 10 h. 22 h. 

nillg :::: 
10 h. rn 

200 + 200 + 200 + ;200 + Tenths of Sky 
mL, mh. ° 0 1 millibar. % % m/sec. m/sec. covered. mIll. hI'S. 

I 101 I"J 1009'0 79'0 79'3 82 I 78 7'5 8 '8 78 94 23 6 21 2 4 10 16'0 6'4 Fair to dull. .. showers. 
2 1002"7 IOOS'I ~0'1 79'3 81 79 9'2 8'2 91 84 13 5 28 6 10 10 2'0 - =oa.; dull later. 
3 lOI2"I 1022'1 80"7 82'1 84 n 9'2 8'8 ~9 76 13 5 8 3 4 :; - 9'2 Fair to fine; good visibility. 

'Y' 

4 1025'0 1021'5 81'4 82'3 85 79 7'S 7'1 67 n61 5 10 5 7 0 5 - 9'3 Fine, with co. 

5 1017"711015'8 80'7182'0 x86 79 7'8 8'2 74 70 7 II 4 5 7 1 - 10'3 Fine, with co. ... i ... 

6 1014'911014'8 81'0 84'0 x86 78 7'5 8'2 70 63 6 7 5 4 I 2 - 1I'6 Fine, with co. . .. I ", . ., 

71016'211020'081'981'385 n 7'87'868 72 5 844 2 0 - 117 Fine, with =. 1788612020'51689'5 
8 1023'41024'0 SI7 82'2 85 n 8'5 10'2 n 87 4 2 24 3 0 2 - 9·6 .Q.. Fine, with co. ':':,'. I .:.:.: 
9 1025'5'1028'0 82'2 81'4 84 80 9'8 9'2 84 85 3 4 31 6 2 10 - 9'9 Finednringday. Gloomyn. 

10 1025'2 1023'5 82'1 82'2 83 81 9'5 9'8 83 84 30 6 29 7 9 10 0'3 - Dull, with =. 
II 1019'3 1015'3 82'3 81'8 83 81 11'5 9'2 98 81 28 6 30 8 10 8 0'8 - Overcast, with =0. :':':' II .... :.: 

12 1017"6 I018'7 80'4 79'5 83 78 8'2 7'5 78 78 31 7 31 2 8 :; 0'3 4'3 Showery to fair. 
13 1016'7,1014'8 79'8 81'6 84 n 75 8'8 10'2 88 91 - I 17 4 10 10 3'6 0'2 co early. Dull throughout. 
14 1OIO'3'!101O'9 82'3 81'7 85 80 10'5 9'5 89 85 16 5 21 4 10 10 2'8 1'6 =0 early; fair to dull later. i 

IS 1006'51' 987"9 81'9 83'9 84 79 9'2 12'2 80 94 IS 6 18 13 10 10 II'4 0'1 Gloomy, with =0.. .: .. : ..... I :: .... :: 
16 994'0 996'3 80'0 79'9 84 77 6'5 8'2 65 82 23 12 23 7 2 8 3'1 4'7 .. showers. [evening. 
17 1000'2 999'9 79'2 80'1 83 78 8'2 9'2 86 92 24 8 20 9 7 6 6'1 5'8 R 16 h. 30. m-I7 h. 30 m. ..2.2 
18 997"7 i 996'9 82'0 82'3 85 80 9'8 10'2 87 87 17 5 21 9 10 10 2'5 0'3 =0; unsettled appearance. . ..... I ..... . 
19 1003'21010'1 80'9 80'7 83 79 7'8 ! 7'8 73 73 24 9 25 4 7 :; 1'8 6'7 Squally, with .. showers. 
20 1008'4 i 999'3 80'S 83'1 84 76 7'8 ~ 12'2 75 99 10 6 15 4 10 10 20'8 - =2; intermittent. after 9 h. I 

21 1001"7 i1014'6 83'8 82'5 84 82 12'2: 11'5 95 96 - I 31 7 10 10 1'0 0'1 =0. showers; heavy appearance. I;~~I 20'~0'4 68"'9'6 
22 1021'2.1022'5 83'4 81'8 84 80 10'5 9'2 83 82 3 4 31 4 10 10 - - Dull throughout. ... ... • .. 
23 1018'9 1006'6 83'5 82'1 85 79 9'81 11 '2 n 96 - I 14 8 8 10 X22'I 57 Dull. =0 n. ... .,. . .. 
24 994'3 IOOI7 83'5 80'3 84 80 12'6 8'2 98 80 17 5 24 8 10 10 3'1 2'2 .=0 ~arly ; showers later. ,...... .. 
25 992'3! 990'7 n'9 77'3 81 76 7'1 6'8 84 82 26 2 26 8 10 4- 13'2 2'6 ... showers; good visibility. ... ... .. . 

26 974"7. 982'2 81'3 79'8 83 n 10'2 6'8 94 75 15 9 21 6 10 7 4'6 4'7 .=0 early; fair later. ....... .. 
27 981'41985'8 79'9 80'1 83 76 8'8 8'2 go 82 14 6 15 6"7 8 8'1 7'3 A. showers; R 21 h. 30 m. .,. ... .. . 
28 991'311000'881'381'1 85 78 8'8 8'8 84 82 15 7 15 5 4 2 IO'2 9'1 Squally,with"showers. Finen.... ... .. . 
29 1006'311006'581'181'2 x86 79 9'8 9'8 93 91 14 4 - I 7 8 0'5 8'0 "~.2showersearly;goodvisibi1ity.... ... .. . 
~ 100t"9 1008'0 83'3 80'7 x 86 78 10'2 9'8 82 95 18 4 - I 6 7 4'6 7'1 Fair; showery evening. ........ . 

---- --- --- ---, ------ ----- ----- ------ '----- --------
Jleans 1007'8 1008'4 81'3 81'3 84'0 78'5 9'1 9'1 83 83 5'7 5'5 --6:;---6';- 138'9 4'95 Monthly Totals-;-Means. 17894 2020'5 68 9'6 
~-,-------- --- ------ --- ------------------ ----------------
;JQ;:~~ 101I"I 101I'3 82'0 81'6 85'0 79'0 9'4 9'4 82 85 5'5 5'0 98 '0 5'30 N at 

~, orm s, 40 years. 
30 yrs 

- 25 years 30 years 30 years 

6~ __ 
:l:: denotes the maXImum and n the minimum values III each column. 

Wt. 45577 1- 00- & 00 .. Ltd_ Go. XV. 
Not~.-The cloud amounts in italic type at ValenCIa were taken at 21 h. 



22 APRIL 1913.-METEOROLOGY AND SOLAR RADIATION. 

3. I(EW OBSERVATORY, SURREy,-Lat. 51
0 

28' N. Long. 0
0 

19' W. 
Heights above Mean Sea Level :-Station, H = 5'5 m. Barometer, Hb = 10'4 m. 

Heights above Ground :-Thermometers, ht = 3'0 m, Rain-gauge, hr = 0'5 m, Sunshine Recorder, hs = 14'3 m, Cups of Anemometer, ha = 21'3 m, 

Day, 

Pressure 
at 

StatiOll 
Level. 

Air Temperature in 
Degrees Absolute, 

Humidity, ~Wind Direction in Cloud Amount Rain 
__________ IPoints(8=E,16=8) and 24 ~ 

and Velocity hours ll~. Vapour 
Pressure, Percell tage, . Weather, ~ 

(metres per second), begin-
___ ---:-___ 1----;----1 ning ~ 

9 h, I 21 h, 9_l~~~~ jl\Iax,\Mill, 9 h'I21 h, 9 It,\21 h, 9 h, I 21 h, 10 h, 1 22 h, 10 h, 

Earth 
Tempera

ture at 
10 h, 

O'3m,!l'2m, 

Rema.rks, 

1---------------
I : I 

I 1~~~'2 1O~~:3 :;,; !'2;;.:20::20~; ~'~lib~':2 ~9: §~ '9 m/s~. 23 m/s~," l:euC~;c;;t m:~ h,',~ _ 20~,+ 2;;.; II:;,: • a, and p, 

2 1016'7 1017'1 81'0 80'9 85 74 8'8 8'5 82: 80 16 5 IS 2 9 10 - 4'3 - 69 79'8 80'3 Fine a,; fair to dlllllater, 
3 1019'S 101~'8 82'0.80'3 84 n 7'1 8'2 62 78 7 5 2 8 2=° IDeO 5'8 7'9 '043 71 80'2 80'5 =0 early, .16 h, 30m,-18 h, 
4 1016'4 101..1-'2 79'6· 81'2 84 78 7'5 9'2 76 S4 I 8 I 8 10 10 - 0'1 - n 80'2 80'6 • till 6 h, Dull all day, 
S 1010'9 100S'1 SO'3. 80'S 84 79 8'5 8'5 82 80 I 8 1 8 10 10 - 4'0 - 79 80'4 80'6 =0 early, 

6 1007'7 1009'6 81 '7 78'8 84 78 7'5 6'5 67 1 70 I 9 32 8 4 10 - 7'1 - 79 80'8 80'7 Fine a, ; duO later. 
7 1009'0 1015'1 79'6 78 '7 82 n 6'8 6'1 70 69 32 10 2 6 8 10 - 4'9 - '(5 80'8 80'7 Fine most of day, 
8 1019'0 1OIS'9 79'1 79'6 83 74 6'5 7'5 69 76 1 6 32 4 9 10 0'3 4'1 - 70 1:)0'2 80'7 Fine early; dull later, 
9 1019'91021'4 ,8'6 78'1 81 n 7'1 6'8 79 77 32 6, - 1 9 10=° - 0'2 - 76 80'3 80'7 .4h,-4h,25m, Dull allday, 

10 1015'311015'9 81'S 79'81 83 78 8'8 8'2 79 82 26 5' 1 3 10 10 1'3 - - 70 80'280'7 Dull, .013h, .16h,30111,-18h, 

II 1017'1 i 999'3 77'5 80'2' 80 75 5 '8 8'2 69 82 - I 27 5 10=° 9 10'4 - - 76 80'2 80'7 .2 p" with * 15 h,-16 h, 
12 1011'511018'177'0 75'9 79 74 4'8 5'1 n57 69 1 9 1 2 7 10 - 4'0 - 72 79'780'8 .oh,lom,-lh,5 m , Fair a, 
13 1020'1: 1020'0 76'8 77 'I g2 n 72 4'8 5'4 60 69 32 3 12 2 2 10=° - 9'1 '068 n 62 78'9 80'8 L-J early. Fine llJost of day, 
14 1019'0'1016'3 79'8 gO'2 83 75 6'5 9'5 66 92 17 8 18 3 IO 10 1'8 0'7 - 69 79'4 80'8 Dnll..18h,301ll,-20h,45 m, 
IS 1014'8 '1009'7 b3'I 81'6 85 79 9'2 S'g 74 78 18 7 17 7 7 10 ]'6 2'1 - 77 79'9 80'8 Fine a, ; dull later, 

16 996'4 100!'7 82'1 79'8 86 77 10'5 7'1 92 72 17 10 23 2 IDe 0=° 1'8 4'7 - 80 80'3 80'7 • 3 h, 30 m,-II h, awl noon, 
17 99971003'8 79'9 7g '6 84 74 6-~ 6'8 69 74 18 3::!3 2 8 2 2'0 ~'8 '078 68 80'2 80'7 .2 T ~p, OJ 20 h,-22 1J, 
I~ 1003'S I 997'9 1:)1 '7 82'3 84 76 9'2 10'9 81 92 18 8 17 8 9 10 3.6 0'2 -- 71 80'2 80'7 Dull, with. at tillJes, 
19 997'411006'0 83'7 80'7 85 79 9'5 7'1 73 69 21 8 23 4 8 9 - 5'9 '080 80 80'9 80'8 .0 I h. .7h, Fair to fine, 
20 1013'6!1014'3 80-9 ~I'2 87 77 7'1 6'8 67 63 25 5 16 2 3 4 0'5 10'9 'on 73 80'9 80'8 Fine 111ostofday, efrom23h, 

21 1010'4:1012'8 84'2 84'2 89 80 11'9 11·9 90 89 12 3 10 2 10 10=° 1'5 0'7 - 78 82'0 80'8 Dull most of day, .JI, 
22 1017'811019'1 85'0 85'9 89 83 12'2 11'9 87 81- 6 3 8 2 78=° 0=° 1'0 2'6 - 80 82'6 80'9 =. Fine to dull. T.14 h, 
23 1017'8!1O14'2 86-1 82'9 90 80 9'2 7'S 61 63 2 3 9 2 13=° ° - 10'9 '032 73 83'0 81'2 =0, Fine allday, 
24 1006'711000'9 83'8 84'6 X92 76 10'2 9'5 78 70 - I 18 2 3=° 7 1'0 8'6 '049 70 82'6 81'3 = early, Fine most of day, 
25 999'0 i 996'3 S3 '5 79'6 87 79 10'2 8 -5 81 87 19 4 19 5 IO 9 4'1 3'1 -- 79 83.6 81 '3 • early a, andlatep, Dull tofine, 

26 1000'51 996'4 83-9 S4 '9 86 78 9'2 1 10'2 72 72 16 10 16 9 9 10. 2'3 2'5 - 75 82·9 81 '6 Fair a,; dull later. e 21 h,-23 h, 
27 995'4i 999'7 87'1 1:)7'1 88 83 11'9 11'9 74 73 16 9 16 9 10. 4 0'8 0'6 - 82 83'1 81'7 e 10 h, Dull .• o 14 h, <22h, 
28 1007'211012'086'883'7 90 8212'9 11 '2 83 87 15 5 19 2 9 ° 1'8 1'2 - 81 83'6 81'8 .lOb,andI9h,e~17h,20m, 
29 1017'6:1009'1 85'8 85'9 91 79 11'9 81 95 9 3 21 3 8 8<:=° :n3'o ]'0 '057 74 83'S 81'8 Mostly fine, Re2 20h,30m,-

M::m :::: I:::::: :: :;: :: :>8:': -;;: ';::- _';:; i :: -1- :: ~-s+ ~-4': ~~ ~'-7- 6::: :.~: -=- :4~ 5 :: ::- :: ::- :::t::;~ 
9 
;~~:~r [:~~n:O ill, 

- ______ ' _____ - ------:---------------- 1---- ------------

Normal 1012·6 1012·5 81'4180'8185'7 77'3 8'2 8'2 i 75 77 4·3 3'3 41'6 5'10 Normals, 40 years, 
40 years I i ' ~ '30 years 30 years 30 yrs 

, I 25 years_ 

4. ESKDALE OBSERVATORY, DUMFRIESSHIRE.-Lat, 55° 19' N. Long. 3° 12' \V, 
Heights above Mean Sea Level :-Station, H = 243'2 m, Barometer, Hb = 237'1 m, 

Heights above Ground :-Thermometers, h t = 0'8 111. Rain-gauge, hr = 0·3 m, Sunshine Recorder, h8 = 1'5 m, Vane of Anemometer, ha = 15'2 m, 

1 1978"2 98"5 78 '6 i 7.1'3 82 1 7' 6'51 S·g I 72 79 24 2 24 9 99h. 2~ h. 9~. 0'5 
2 I 983'3' 985'6 76'3! 78'7 81 n 69 6'1' 8'2 80 90 12 Z - I 8 10 0'8 1'8 
3 1 993 '7 1000'3 81'9176'3 85 75 8'5\' 6'5 75 85 IZ 3 16 Z 4 0 - 4'3 
4 loon 1000'1 79'6: 75'9 82 I 73 7'8 6'1 80 83 4 II 4 10 8 3 --
5 I 997'2 995'3 79'1 176 '4 83 75 6'8 6'5 70 84 4 13 4 6 I Z - II '4 

I 
6 1 99°'7, 989'2 79'1 76 '4 81 74 7'5 5'8, 79 74 4 9 4 10 9 9 - 4.2 
7 i 990'3 993'2 77'S 77·3 81 76 6'5 7'5 n 88 4 9 - I 10 10 - 3'6 
8 I 994'3 993'5 81'1 79'6 85 75 8'2 8'5 76 88 4 2 4 2 9 10= - 0'9 
9 r 993'4 991'6 80'0 79'3 82 I 77 8'2 7'8 80 82 20 2 28 5 9 8 2'3 0'2 

IO i 986'2 990'8 81'1 174'5 81 74 8'8 5'8 82 83 32 5 4 4 8 8 1'0 0'1 

I I II 986'1 975'8 7q 173'4 74 72 4'8 5 -8 85 92 12 2 4 8 10* 10 10'4-
12 987'5 990'z 73'7 73'4 77 72 5'1 5'8 78 89 - I - I 5 10 - 5'1 
13 I 989'7 986'4 74'9 17'1 79 72 5'1 7'1 7I 87 16 :3 20 4 10.° 10 0'3 0'4 
14 I 981 '4 978'2 79'0 78 '4 80 77 8'5 7'8 89 88 zo 8 20 7 10 10. 6'4-
15 1978-8 965'0 78 'S 17'4 81 74 7'8 8'2 88 96 20 7 20 17 10 10.2 P:!36'1 -

16 I 957'6 964'5 79'7 76'8 80 75 7. 1 8'z 73 99 20 I I ZO 7 8 10.0 4'3 5'2 
17 '967'1 969'9 7S'4 74'4 81 72 6'5 6'1 73 91 20 5 16 2 8 I 8'9 4·4 
18 967'8 960'1 76'8 78.0 81 73 7'5 8'8 95 100 20 6 20 5 8 10. 22'9 3'0 
19 959'6 970'2 76'8 76'2 80 76 6'8 6'1 85 78 24 10 24 8 9 4 Z'o 6'7 
20 980'3 983'6 79-9 73'1 84 72 7'1 5'1 70 86 24 8 - I 7 I 0'3 7'0 

21 980'8 987'1 78'1 79'0 84 75 8'5 8'5· 97 91 12 4 - I 10.° 5= 0'3 0'4 
22 991'8 992'9 84'9 80'9 87 76 10'9 9'2! 78 86 - 0 - 1 9 4 - 0·2 
23 991'6 985-1 84'0 79'3 x88 17 10'5 8'5: 81 90 - I - I 8 0= - 7'0 
24 975'9 969'4 85'9 81'6 x88 78 9'5 10'5 n64 95 12 6 - I 8= 10= 7'6 5'0 
25 965'8 960'1 80'3 79'7 82 75 S'2 7'1: 80 71 20 4 12 8 10.° 9 5'6 5'3 

26 962'4 954'9 77'3 80'1 81 74 6'8 8'8 I 82 86 20 12 16 IS 8 10 22'4 3'4 
27 960'9 965'9 n-7 78'S 82 75 7'5 7'8: 86 87 12 4 16. 5 IDe 10. 7'1 0'7 

-d 
;.., 
o 
<:.l 
<l) 
;.., 

o 
Z 

EB 13 h, .0 p, 
Distant T, 

Fine and sunny. 

Very hazy; moor burning, 
Very hazy j moor burning, 

*2 0 h,-19 h, * showers, 

Overcast, with ., 
Very stormy after 17 h. 

Frequent showers of * £. and sleet, 

Frequent showers of * £. and sleet_ 

Frequent showers of * £ e and sleet

.2 £ 2 showers till ISh, 

• and *. (sleet) 21 h,-Z4 h~ 

28 974'4 976'6 81 -9 79'1 84 79 8'2 8·8 i 7I 93 12 8 16 6 7 8 8'4 z'9 
29 987'0 984'3 81 '3 80'7 85 I 79 8'8 9'8: 80 94 16 6 8 5 10 10. 18'5 1'4 Stormy at night. 
30 974'4 982'0 85'6 79'2 86 79 10'5 8'5; 73 89 16 9 16 5 7 10=° - 4'z =0 p, 

i I 

Means· 981 '0) 980'8 ~--m82·2-~~6 17- "7-5-!-;;-I87- --~---D-8~-7'-1 - 165'6 2.98 ---------- Monthly Totals or Means, 

Mean 989'oi~ 79'6 ~- 83'1--74'2 17-~-'7s-!8s----h---~--~-----~14'51 -- -- Normal;.--------
19I1 -) 2, I I 

----'----- --~-----

The solar radiation is the mean of the readinO's within the nominal hour of ohservation (I I h, 30 m,-12 h, 30 m,) unless some other hour is speCIfied, 
Temperatures "at or below the normal freezing point of water are printed in small type. 
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5. KEW OBSERVATORY. 

Potential Gradient, Velocities of ~ Air-Earth .... . 
Charae per cc .~ .~ ~ ,..: .~ ~ ~. Horizontal Force, West Declinati(!)n. 

Volts per metre, ;1020,' Ions for 1 volt '-B ~ Current E ~,~ '§ ~ ;;-
Day, Factor 1'72 per centimetre, ;::J .... x 1016, i;5 ~ ...... SO .... .:::. _._---_._------

I 

-1--- "g x 1------I5a o'=: '0 ..;; ..coo:'! '0 Maximum, I Minimum, I 
I 1 I 

~ Rang& 
___ ~_~: 9 h, 15 b, 21 h, 1 __ +_' __ -_-:-_+_'_'--_-_----;.-_o_o_--.:-_c_1_' ___ cz_, _11 ______ __ 18_0_0_0_1'_+_' __ 1_800_0_1'_+_'--,-1 __ 

Maximum. I 
15" +. 

Minimum, 
15° +. I Range. 

vim, vim 
385 220 

2 275 300 235 
3 335 81 'i 435 
4 z+ 565 655 
5 330 645 605 
6 175 
7 120 
8 430 
9 175 

10 100 

295 300 
335 I 530 
520 295 
2~5 445 
200 200 

II 200 1 695 z-
12 210 3S5 285 
13 445 200; 145 
q 120 170 175 
IS 200 225 

16 0 

17 605 
18 295 
19 
20 210 

150 

z± 
125 
195 
175 

vim, E.,m,u,IE"m,u, cmlsec, cmlsec, E.-m,U, Amp/cm2
, 'Y h In i I' 11 m I' I h m I h m I 

320 - - - - - - 0'65 2 I 526 23 59 485 10 12 41 49'0 14 0 34'9 20 14 14'1 
410 - - - - - - - 0 I 526 0 I 478 10 16 48 48' I 13 27 36'9 8 16 11'2 
200 - - - - - - 0'95 2 0 518 23 10 487 10 41 31 49'2 13 6 36'6 3 29 12'6 
395 - - - - - -- - 2 I 525 16 2 486 12 24 39 48'4 13 27 35'9 7 48! 12'5 
510 - - - - - - - 0 I 536 0 30 473 10 20 63 46'5 12 54' 36'6 8 29 I 9'9 

270 - - - - - - - 0 0 521 21 27 476 10 12 45 47 '0 13 36 i 35 '9 8 12 I 1'1 
595 - - - - - - - 0 0 518 6 16 479 9 56 39 46 '5 13 32 I 35'8 8 16 10'7 
565 - - - - - - - 0 1 x 549 21 28 485 10 50 64 45'6 13 20 32'6 8 38 13'0 
505 - - - - - - - I 2 542 1440 463 17 18 x79 x55'8 13 12 24'6 18 22 x31'2 
670 - - - - - - - I 2 526 2116 n447 10 II x79 44'8 13 21 33'4 16 59 11'4 

35 - - - - - - - 2 I 515 22 37 464 10 52 51 43'9 13 41 34'9 22 28 9'0 
270 - - - - - - - I I 514 18 7 474 9 25 40 44'4 14 18 n2j'8 22 44 20'6 
310 - - - - - - - 0 I 510 21 I 1 465 10 52 45 44'6 13 30 34'7 6 55 9'9 
-40 - - - - - - 2 I 5141718465 924 49 46'21322 38'62210 7'6 
270 - - - - - - - 0 I 517 6 19 477 9 19 40 45'0 13 7 31'1 10 20 13'9 

355 -. - - - - - - 2 I 530 21 56 478 9 43 52 48 '6 12 59 31 '9 21 35 16'7 
395 - - - - - - - 2 I 527 23 36 483 14 35 44 47' I 13 0 32 ' 4 23 30 14' 7 

50 - - - - - - - 2 0 518 0 10 477 10 30 41 45'6 12 52 35'8 7 II 9'8 
320 - - -- - - - - I 0 5202032 473 950 47 44'213 21 34'5 818 9'7 
385 - - - - - - - 0 0 511 2321 4781036 33 44'7130 34'5 85 10'2 

21 170 420 370 420 - - - - - - 1'35 0 0 522 1933 487 10 40 35 46 '8 1341 35'5 8 37 11'3 
22 270 i 175 Z+ 580 - - - - - - -- 2 0 516 IS 47 479\ 10 49 37 48 '2 13 47 36'4 8 24 11'8 
23 445 :[100 665 640 - - - - - - 0'75 0 I 521 6 50 480 12 39 41 45'8 13 8 36'7 8 41 9'1 
24 235 590 195 385 - - - - - - 0'80 0 0 519 18 31 474 II 20 45 46'0 12 24 36'9 8 20 9'1 
25 135 I 200 90 185 - - - - - - - 2 0 522 16 32 I 481 10 46 41 46'0 12 33 38 '6 8 15 7'4 

262001235160135 - - - - - - - 2 0 5191753 48412141135 44'113 2 36'7 840 7'4 
27 85! 235 I IOO I 170 - - - - - - - 0 I 532 18 22 480 13 48 52 46 ' 5 13 30 37'0 9 8 9' 5 
28 125i235 2451380 - - - - - - 0'90 I I 5151711 4661056 49 44'11347 37'0 821 n7'I 
29 295 "I 370 1555 z± - - - - - - 0'85 2 0 5II 18 31 484 10 10 In27 46 '0 13 13 37'5 7 I 8'5 
30 330 i r70 1751 195 - - I 0 516 18 30 478 10 8 38 46 '4 ' 12 32 37'0 7 49 9'4 

li--;;~I:-;-~~I~:i-3-4-0: - - - - - --------- - - 522 -----4-76------,-4-6---4-6-.5-
1
-----3-4'-8-----1-1-1,-7 

I I, 1 

! I I 

* 25 days, The mean values of the Potential gradient in Table 5 are computed from the data for those days on wbich values at each of the four hours, 3h , 9h , 15h , 21 h, are 
given ill the ta LIe. A similar note applies to the values in Table 6, 

6, ESKDALE OBSERVATORY . 
. --

Potential Gradient, Velocities of 
-.-. Air-Earth 

Charge per cc. 
....., ;.... 

. S: ~ • North Component. West Component, Vertical Component . 
Volts per metre, Ions for I volt '~ Current .~~ ~ x 1020. .~~ .. ~~ ~o 

Day. Factor 5'68, per centimetre, 00 x 1016, b~Q S:c;; ~ ;::J .... ~~~ 

I 

---~---~ =:x ~6° 
o:'!..c 'H Maximum. Minimum. Maximum. I Minimum, Maximum,l Minimum. 

3 h. 9 h. 115 h, ! 21 h, 
I I 

0 
I 

~oo 
15000 I' +. 150001' +, 5000 I' +. 5000 I' +. 450001' +, 450001' +, +, - +. - 0 cI ' cz' 

--

vim. vim, vim, vim, 
E .• ~u·h~u 'm~'.1 crn~,. E .. ~u·1 Amp/cmll

, h m I' I' hm h m I' I' h m h m I' I' h m 
I 179 123 118 364 - - oa 1 20 17 1029 973 II 30 14 4 226 150 20 12 
2 292 151 -617 67 - - I b 0 0 I 1023 970 II 22 13 52 21 9 160 8 32 
3 157 21 3 90 415 - - - I - - -- - la 0 23 II 1021 97 1 II 52 13 19 225 163 8 27 
4 280 I06 174 325 - - - - - _0 - I a I 16 3 1029 968 , 12 16 13 26 227 159 8 13 
5 62 106 185 264 - - - - - - - oa I o 25 1034 965 

i 
II 26 13 54 212 163 : 8 55 

6 145 86 139 125 - - - - - - - oa 0 21 26 1020 97 1 II 2 13 26 214 156 , 8 52 
7 73 73 185 383 - - - - - - - oa 0 5 42 1016 969 I I 5 13 28 217 160 8 27 
8 73 23 1 z 46 - - - - - - - la 0 19 57 1052 974 II 24 13 30 . 216 153 8 43 
9 73 139 238 3 IC - - - - - - - 1 a 2 18 23 x 1074 95 1 22 42 13 14 x280 100! 19 20 

10 -297 79 7 59 - - - - - - - 2a 2 21 17 I0361n942 10 4 13 40 204 127 J 0 4 
II 92 310 Z 198 - - - - - - - 2C I 22 30 1029 955 10 50 13 38 210 155 i 8 52 
12 92 343 172 59 - - - - - - -- oa 2 18 45 1040 1 943 23 6 14 16 21 9 n 80' 22 42 
[3 106 II9 145 297 - - - - - - - oa 2 20 1 1018

1 
955 II 36 13 47 209 143 0 6 

14 112 46 -20 000 - - - - - -- - 2C I 17 7 1023 I 961 9 46 13 10 222 156 , 8 47 
15 390 i 198 198 - 1254 - - - - - - - 2b I 22 25 1026

1 

968 II 40 14 24 208 135. 22 20 Instrument out 

16 -845 2b 968 14 15 12 57 144' 21 29 
of order, 

139 - - - - - - - - - 2 21 37 10461 23 1 
17 - - z 317 - - - - - - - - 2 23 33 1041 973 14 28 14 5 225 146 23 28 
18 Z 152 132 - 1604 - - - - - - - 2C I 22 7 1018 971 II 23 13 22 207 162 I 15 
19 Z 106 z 178 - - - - - - - 2C 0 20 28 1033 970 I 9 50 13 22 206 156 8 40 
20 462 125 158 257 - - - - - - - la 0 19 5 1015 977 II 16 12 59 204 159 8 36 
21 1I9 106 244 310 - - - - - - - 2b 0 19 26 1026 9821 II 35 14 52 21 I 165 9 22 
22 310 224 145 224 - - - - - - - oa 0 18 44 1022 975 12 33 13 16 2141 161 8 21 
23 1I9 139 185 165 - - - - - - - oa I 21 49 I028 975 12 39 6 22 206 160, 9 25 
24 145 165 172 40 - - - - - - - 2b 0 21 5 1034 970 12 3 13 20 198 ? ? 
25 231 172 145 112 - - - - - - - I C - ? ? ? ? 16 30 21 I ? i ? 
26 139 125 - 1829 79 - - - - - - - 2C 0 18 20· 1025

1 

979 12 7 17 38 199 165' 8 50 
27 -818 13 - - - - - - - - - - I 18 22 1043 I 969 13 47 13 30 210 161 8 20 
28 - - I z z - - - - - - - 2C I 23 3 1028 ' 967 10 49 2 6 201 154 5 47 
29 132 257 I 125-2475 - - - - - - - 2C 0 17 52 1021 984 10 55 1330 , 203 165 7 23 
30 

I::r::*I~~ ~~I = = = - = -I - -- I b 0 18 29 1021 972 10 53 12 50 205 160 7 48 
1- -----,--------------------M. 1030 968 - 21 5 151 -

-
* 22 days. See note above, z Indeterminate, Au explanation of the Headings of the columns is given in the Preface. 

x denotes the maximum and n the minimum values in each column. 



24 APRIL 1913.--RESULTS OBTAINED FROM ANEMOGRAPH STATIONS. 

7. Tables of Wind Components in metres per second at fixed hours, together with the mean velocity (horizontal movement) in metres per 
second for the hour with the maximum hourly run for each day, or the greatest velocity attained in a gust and the time of its occurrence, 

HOLYHEAD. t§ DEERNESS. t 
Height of Cups above-Roof 1'5 m., Ground 4'9 m" ,\I.S.L, 57'3 m, Height of Head above-Roof S'S m" Ground 13'7 m., M:,S,L, 19'2 m, 

Height of Cups above-Roof 4'6 m" Ground 7'6 m" U,S,L, 15'2 m, --___ . -------.- -----0---------------

3 h, 9 h. 15 h. 21 h, Max. Time of 
Gust, 

3 h. 9 h. 15 h. 21 h. Vel. in Time of 
l\Iax, 

I I 
H lJ JVIax, Date. in a 

S, N. W, E, S, N. W, E. S. N.I, W" E. S.: N, W, E. Gust. 
Date. 

_~N. W,~ I~~~:;:' _---

2 

3 
4 
5 

6 
7 
8 
9 

10 

II 
12 
13 
14 
IS 

16 
17 
IS 
19 
20 

21 
22 

23 
24 
2S 

26 
27 
28 
29 
3° 

I 

I 

,.. 0'21 1'0 

5"9 i .. , 

3'3 ' .. 
.. , 5'7 
'" 110'0 

.. , ' S'I 

.. , , 4'2 

I'S 

: 3'2 
6'1 1'2 

3'5 8'5 

0'1 
6'2 

4'4; .. , 4'4 
2'4 3'6 

I 

I'7! .. , '5 
5'9 .. , 

1'2 is'S 
6'J "','" 1'2 6'1 

.... 'I'" 4'9 
103 ••. 2'0 

'14 '51 .. ' 9'7 

;:~ I ::: ~:~ 
10'7 '" 10'7 

9? I'" 4'0 
5 3, .. ' 7'9 

2:81 1'1 
7 1, 1'4 

4 'I 10'1 , 2'4 I • , .. , I 5 7 

6'5 

6'7 

::~liJ~:~ 
1'3 5'7 ... 24 5'2 

6'3 

13'1 
2'8 

3'S' .. , 2'6 

6'2 

7'9 ~ 
3'1 I ••• 7'6 i 

2'9' 14'8 
S'6 

S'S ... 3'5 
S'7 .. , 1'7 

••• I 

5'6 
6'6 

II '8 

2'5 
2'5 

4'0 6'0 
10'0 10'0 

9'0 " 9'0 

i '6 5'1 
3'2 2'2 

4'2 4'2 
1'0 4'S 

3'6 1'5 

2'1 

6'0 

2'6 

7'9 
12'1 

v. 
10'7 
13'9 
10'7 
19'7 
2S'S 

17'4 
13'4 
10'3 
13'9 
13'9 

Hrs. :Min. 
12 30 
16 15 
20 55 
22 35 
10 30 

7 10 
16 30 
22 10 

6 40 
{ Ii 2~} 
21 30 

° 35 
23 50 
17 S 
24 20 

2 

3 
4 
5 
6 
7 
8 
9 

10 

II 
12 
13 
14 
IS 

4 '5 I'" 
'0 }'O 0'0 0'0 

['0 

0'6 

4'0 1'6 
0'2 0'2 3'9 

09 2'1 
3 '6 

0'9 0'6 1'5 

7'9 
7'2 
5'2 3'4 
1'0 4'8 

7'9 

2'3 
0'9 

2'7 4'1 

6'7 2'8 
2"3 ... 2'3 

2'1 

7'9 3'3 8'7 
7'2 7'5 
5'2 5'9 
... 10'8 .. , II'S 
9'2 .. , ! yo'2 

3'3 1'4 

6'4 2'6 S'3 1'7 

8'2 10'.5 

7'6 3'1 8'9 

0'01 0'0 0'0 0'0 
2'0 

2'1 1'0 
2'6 1'0 

1'7 S'2 

4'9 
4'8 2'0 

... 8'5 3'5 
9'5 

7'4 I'r 5'5 

0'91 0 '4 

9'0 I'S 
4'2 .. , 4'2 

15'2 6'3 

° 45 16 12 ,S 8'2 4'71'" 7'1 S'2 "'13:4 
17 S 17 ro'o 4'1 9'0 3'3 1

'" 3'3 .. ' 10 
22 2S 18 '8'" J'2 7'r J'4 S'7 2'4 Y'3 ." 1'9 

14 5 19 !'31'" 0'7 0'1 S'l 5'4 5'1 7'6 

2'6 5'7 

4',,: .. , I'S/", 1'1 2'S ° 40 20 ... 3'S 5'7 '" I 5'8 S'7 i ,., 4'9 7'4 0'4 0'9 

2'4 2'8 "'I'" 2'8 1'5 0'6' .. , 10 7 3 35 21 5'5 1'1 g·s .... ), 3'5 TI',S .. ,I,,, 2'6 
4'3 ",I J'S 2'4 1'01 .. , 7'2 13 35 22 2'5 1'7 3'2 ... 221 23 '",''' 3'9 0'9 

, .. ' 2'0 0'4 
7"9 z'o ~:~I ::: ::~ ::: I ~-.J ::: I~:~ ~~ 4~ ~~ ::! 1'0 1'6 ~:~ ::: I ~~~ J;:~' ::: ::~ 1::~: ::: ::~ 

5'7 
4'9 .. 

7'9 

7'4 
4'3 

5'9 

4'9 3'3, 9'2 6'2 S'S "'1 3 :5 1'" 21'S 17 5 25 9'4 3'9 7'4 .,. 7'4 6'91·.. 6'9 2'4 1 

... 1'0 

9'4 3'9 J4'S 2'9 6'6 .. , 1 44 ... 24'6 16 15 26 5'61 ... 5'6 9'S .. ,I .. , 9'2
1 

.. , ... 13'°1 .. , 13'0 
2'9 .. ' i 4'3 7'3 3'0 7'2'" I'" .. , 16'S 10 45 27 12'81'" .. , 10'2 .. ' I... I'6 S'o 12'3·" 2'4 

. .. 9'6 .... , i 1'9 65 ., 1'3 6'1 1'21'" 15'7 7 40 28 6'9, ... 2'9 S'7 .. , .. '1 1 '7 10'1'" .. 6'7 4'01'" ... 4'0 
1'5 ... 7'7 .. , ,., I'S 2'3 .. , '"1''' .. , 4'1 I .. ' 10'0 14'3 20 So 29 9'51 •• , ... .., 9'2 .. ... I'" 4'5 .. , .. , 1'9 6'4 ... ... 2'6 

~~~~~~~~~~~_'._. ~~~ 7 __ 0_~~I_"-' ~~~~...:_:_:_I'0'3~1~-··-· ~~!~~~ 

8'9 
4'3 

10'5 
10'8 
19'3 

18'4 
II'S 
8'5 

10'2 
I 1'1 

11'8 
4'9 
3'9 

12'8 
11'8 

18'4 
IS'I 

12'5 
IO'2 
II'! 

S+N&, 
W+E f 12S'3 120'6 149'0 123'4 174'4 122'2 151'6 1,129'2 ::It!:} 147'7 56 '9 166'7 1 70'1 171'6 8S'6 141 '3 8S'3 

24'0 24'2 35'8 44'2 16'0 23'8 I 23'6 S'V~:} 66'3 9'1 81'1 I -5'3 63'4 -9'0 45'S -7'9 S- N &} 23'9 
W-E 

SCILLy.t§ GREAT YARMOUTH. t§ 
Height of Head above-Ground g'S m" M.S. L. 49'7 m, Height of Head above-Roof 10'7 m., Ground 12'8 m" M,S.L. 15'9 m. 

________ H_ei_g_h_t _of_C_u_p_s_al_JOVe-Gronnd 5'S Ill., l\II.S_._L_, _45_'_7_m_'_~ __ ~ ____ 1 __ ---o ____ Height of Cups above-Roof 3'7 m" Ground 18'3 m., l\II.S,L, 22'3 m, 

Date, 

2 

3 
4 
S 

6 
7 
8 
9 

10 

II 

12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 

23 
24 
25 

3 h. 

7'2 JO'7: .. , 
3' 5 ·'2 7'1 
3'2 ::: i ~ .. : ~'.~ 4'5 
S'J .. , , ,.. 7'6 

3'71'" ' 8'9 

.,. 1'5 

3'2 2'1 

, .. : 3"5 1'5 

9 h. 

7'5 
4'5 1'6 

9'5 '" 9'5 
2'0 .. ,1 9'8 

4'6 .. , 6'9 

* * * 2'9 .. ,' 6'9 * 
5'4 ••• ; 2'2 

7'7 3'2 

15 h, 

S'I 
5'8 S'6 

4'7 4'7 

6'6 ... , 2'7 

5'9 5'9 

21 h. 

2'9 .. 6'9 

7'1 
,-0 
5'1 

5 '0 

" 

;'.~i 1 

4'6 
7'3' 4'9 

9'5 9'5 

2'J 

6'6 

6'6 

1'9 

6'9 2'9 
I3'J 2'6 

1'4 2'1 

... 5'6 3'7 

7'7 1'5 
6'0 9'0 

4 '3 I'S 1'3 0'3 

2'1 5'0 

4'5 4' 5 

g·s 13'2 

4'0 9'6 

••• 1
10 '4 

.. , ~ 10'4 

3'0 I, 3'0 

o'S 

1'4 
4' I 

0'9 

3'8 3'/l 

* 3'S 3'S 

1'9 9'4 

7'2 iI :, .. 
7"9 j .. , 

S'S 8'6 ... 

2'1 5'0 

5'6 S'3 

5'9 5'9 

S'S S'6 

0'9 4'5 

3'9 5'9 
II'I 7'5 

1'2 6'2 

2'1 Jo'6 
, .. 13 4 ... 

4'6 6'9 

2'5112'7 

2'6 "'1'13
'1 ,.. 5'3 S'o 

4'5 9'4 .. , .. , 6'3 5'7 1'1 

8'S 

7'3 

3'0 ~ .. ~ i ~',~ I ~,'~ 2'3 
.. ' r '2 1'2 
2'7 ... 6'6 

2'6 J3'I 

6'3 

1'4 
1'6 2'4 
8'8 S'8 

Ij'8 

0'9 

J\'lax, 
in a 

Gust. 

v. 
18'8 
14'8 
10'7 

16'5 
13'0 

12 '1 
12 '1 

12'1 
10'3 
13'9 

18'8 
17'4 
9'8 

13'0 
20'6 

20'1 
20'6 
19'7 
20'6 
13 '4 

10'3 

6'7 
5'4 

16'1 
20'6 

5'71 ... r"I 

, .. 13'0 n 
I 

5'3 ro'o 

I'S 
... 4'Y 13'9 5'7 s'S S'6 21'0 

5'7 1'1 

26 
27 
28 

9'0 5:81'" 2:4 6'2 4'2 13'4 
7'3 3'0 7'r .. ,' So, .. So 5'8 2'4 12'5 

29 I 1'3 0'3,1 •••••• 8 
5'0' 2'1 2?j'" .:' 6'6 12'1 8'1 I '3 

30 I 1'8 9'0 3'2 4'S! ,.. 3 5 ,.. 3 5 .. , 3'0 3'0 14 '8 
__________ 1 __ ' ____ 1. ____ 1_ - - -,- ---

S+~&} W+E 121'8 

S,' ~:} 7'2 

143'7 137'4 
66'3 - 18'6 

135'1 139'3 

37'S - 4'7 

174'5 138 '9 

73"7 - II'S 

166'2 

91 '2 

Time of 
Gust, 

!Irs, -'lin, 

5 4° 
19 IS 
16 55 
I I 30 
8 IS 

13 30 

15 40 
[ 30 

16 S 
19 2S 

24 S 
I 15 

23 10 
8 55 

23 40 

II 25 
6 S 
o 20 
5 10 

14 20 

3 h. 9 h. 15 h. 21 h, Max. in 

(Gorle
ston), 

Date, I------~ -------1----:-----1--------1 a Gust 
S. iN. W.: E. S.l N.I W.! E. s, I N.I W,I E. s, i N. ! W·I E. 

2 

3 
4 
5 

6 
7 
8 
9 

10 

II 

12 
13 
14 
15 

16 
17 
18 
19 
20 

.. ·1, .. 

... ! .. ' 

::: I::: 
... ' .. , 

, .. I... --C--I---.. --'-, 1-... -1.--J~--"7 

"'I 

Direction recorder out of order 
from 1st to 23rd. 

...... '''1
1 

... 

.. ' I .. , 12 'I 
14 '3 
17'9 
21 '5 

18'8 
19'7 
14'3 
13 "4 
13'4 

19'2 
20'6 
10'7 
12'1 
15 '7 
21 ·S 
10'3 
15 '2 

I8'S 
12'1 

3 S 21 10'7 
3 40 22 5 '4 

Ig 25 23 4'9 
20 20 24 .. 4'9 3'0 6'3 
16 25 25 2'6 0'5 I'" 4'8 1'0 1'0 4'8 6'6 17'0 

13 40 26 4'7 4'7'" 6'9 2'9 10'0 2'0 8'3 ... 1 1'7 18'3 

~ ~~ ~§ ~:~ ... 11'5 : __ ; ::~ ::: ::: ::: I ~:; ~:~ ." ;"~: ::: ~i:~ 
21 45 29 0'.') 1'2 ... o·s I'S .. , I'I .. ' 5', 2'4 ." ... 12'3 22'8 

__ 0_4_°_ ~ --=.2 __ "_' :..:~~_~_~ ~~~~...:2~I~ ~~ 
SJ!f} [[21'1 [[10'2 [[29'6 [[12'0 ~22'S "IT 23'4 ~24'S ~21'7 
~\V~:} [[21'1 [[ 2'6 [[29'6 1 [[ 0'6 ~I8'7 i~ -6'2 ~21'9 ~I2'3 

Hour. 
5 

14,16,17,18 
13 

9 
18 

15 
I, 2, IS 

3 
I I, 12 

17 

IS 
I 

24 
I I, 13 

24 

I 

13 
17, 18 

10 

14 
18 

I 9, 23 
IS, I9 

13 

21 

12 
I 

9 

Time of 
Gust, 

HI'S, :Min, 
10 45 
14 ° 
19 5 
15 55 
15 40 

9 15 
12 50 
24 25 

2 40 
23 40 

23 

II 

17 
24 

8 
17 
22 

13 
6 

9 

o 

55 
50 
25 
o 

10 

50 
50 
4° 
IS 
50 

o 
55 
30 

10 
15 

3° 
45 
45 
15 
20 

rhe velocities at fixed hours are means for the interval from 30 minutes before to 30 minutes after the hour, The hours are numbereu I h. to 24 h. Time is referred to Greenwich 
Mean Time. * No Record. t Robinson Cup Anemometer; Arms 0'61 m.; Diameter of Cups, 0'229 m. ; Factor 2'2 
::: Robinson Cup Anemometer; Arms 0'305 m. ; Diameter ef Cups 0'127 m, ; Factor 2'8. § Dines Pressure Tube Anemometer. At Great Yarmouth, Holyhead an(i 
SciUy the readings at fixed hours are taken from the Robinson Anemometer, the maxima quoted are the j!l'eatest winds in a gust as recorded by the Dines Pressure Tube. ' 
I[ Six days only. ~ Seven days only. For Upper Air Observations for April, see page 20. 
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METEOROLOGICAL OFFICE OBSERVATORIES-GEOPHYSICA.L JOURNAL. 
MAY 1913,-DAILY VALUES REFERRED TO GREENWICH MEAN TIJ\ilE, ANDUN[TS 

BASED ON THE C,G,S, SYSTEM, [Price Is. 
Th~rd Year, -No, 5, il1eteorology, Solar Radiation, Seismology, Atmospheric B)Zectricity, and Te)'restria,l 111agnetism, 

1. SEIS.\10LOGICAL JOURNAL :-ESKDALE UBSERVATORy,-Lat, 55° 19' N, Long, 3° 12' vV, 

Date, 
lIIicroseisms of N, Component, 

----~~---o------------=-----_c------~-~-- Bernarks_ 

I 

2 

3 
4 
5 
6 
7 
8 
9 

10 
I I 

12 
13 

o h, 

AN_ 1 T, 
I'- i s 

0'4 5 
0'3 5 
0'4 4 
1'0 5 
1'0 5 
1'0 4 
2'5 I 5 '5 
1'5 5 

~o I ~ 
1 

1-

14 0'4 
-i-

5 
5 IS 0'41 

16 0'4 5 

;~ ~:11 ~ 
19 20 I 

20 I '0 I 
5 
5 '5 

21 I'S 1 5 
22 1'51 5 
23 0'5 4 
24 0'4 4 

6 h, 12 h, 
----~~- --

AN, T, AN, T, 
~ s ~ s 

0'4 5 0'4 5 
0'3 5 0'3 5 
0'5 4 0'5 5 
1'0 5 1'0 5 
0'5 5 0'5 4 
I '0 4' 5 1"0 4 -5 
2'5 5 2'5 5'5 
1'0 5 1'5 5 

1'5 

0'5 
0'4 
0'5 
0'5 
1'5 
1'0 
1'0 
2'0 
1'0 
0'5 

0'2 

4 

5 
4'5 

5 
4 
5'5 
5 
5 
5'5 
5 
5 

1'5 

0'5 
0'4 
0-4 

0'4 
1"0 

2'0 
1'0 
1'0 

1'5 
1'0 
0'4 
0'4 
0'2 

4'5 

5 
4'5 
4'5 
4'5 
4 
5'5 
4'5 
5'5 
5'5 
5 
4 
4 
4 

18 h, 

0'5 
1'0 
1'0 

2'0 

1'5 
1'0 

0'5 
0'4 
0'5 
0'4 
0'4 
1'0 
1'5 
1'0 
1'5 
1'5 
1'0 
0'4 
0'2 
0'4 

1', 
s 
5 

5 
5 
4 

5 

5 
5 

4 
5 
5 
4'5 

4 
4'5 
5 '5 
5 
5 
5'5 
5 
4 
4 
4 

1st, I, Very faint disturbance from 14 h, 31 m,-I4 h. 45 m, 
3rd, I, Faint disturbance about 7 h, 53 m, 
4th, I, L= 10 h. 1'5 rn, Disturbed till about 10 h, 12 m. 
5th, I, Very faint disturbance from 7 h, 29 m.-7 h, 46 m, 
5th, I, Very faint disturbance from 21 h. 12 m.--21 h. 20 m. 
6th, I, Several very small disturbances between I h. and 2 h, 
6th, I, L = 2 h, 12 m, Well marked movements at I h. 49 m, 58 s., and I h. 55 m. 58 s, 
7th, I, Small disturbance about 0 h, 40 m,-I h, 19 m. 
8th, I, Disturbance about 18 h, 55 m,-20 h. 44 III, 

9th, I, Small disturbance from 16 h, 57 m,-17 h, 46 m. 
9th, I, L=22 h, 12 m, Small disturbance till 22 h, 36 m, 
16th,Iu, S= 12 h, 4 m, 17 s" L= 12 h, 14 m" .6.=6800 km, approx, Disturbed till about 13 h, 40 m. 
17th, I, Small disturbanee from 8 h, 30 m, to about 9 h, 56 m. 
18th, II, P = 2 h, 23 m, 10 s, Prolonged and confused disturbance till about 4 h, 48 m, 
19th, Ir, P=I5 h, 48 m. 17 s" S=15 h, 50 m, 56 s,' L=I5 h, 51'5 m" .6.=1520 km, Disturbed till about 

16 h, 20 m, 
20th, I, L=4 h, 40 m, Small disturbance till about 5 h, 13 m, 
20th, I, Very faint disturbance from II h, 17 m,-II h, 31 m, 
21st, I, Disturbed from about 14 h, 56 m,-15 h, 52 m, 
21st, I, L=2I h, 16 m, Faint disturbance till about 21 h, 35 m, 
24th , lIu, P=23 h, 38 m, 38 s,' S=23 h, 49 m, 18 s,' L=o h, 9'5 m" .6.=9600 km, Epicentre= 16° S,' 61 0 W. 
25th, I, Very faint disturbance from about II h, 27 m,-II h, 47 m, 
29th ,Iu, P=IO h, 24 m, 42 s,' 8=IOh, 35 m, 6s" L=lOh, 52m" .6.=9280 km, Duration till about II h, 30 m, 
29th , lIu, S= 13 h, 52 m, 50 s,' L= 14 h, II m" .6.=approx, 10,000 km, Duration till about IS h, 0 m, 
30th , III, P= 12 h, 8 m, 18 s,1 S= 12 h, 21 m. 8 s, ? L= 12 h, 43 m. Conspicuous but confused disturbance, 

End about IS h, 5 m, 
25 0'41 4 

~~ ~4 i ~5 _ _ _ _ 0'4 4 

~: ~:~ II: ~:: :'5 ~:~ ~ ~:~ 1'5 
4'5 0'5 

4 

4 0'5 
An explanation of the notation used is given in the preface, The amplitude AN is half of the actual movement 

of the earth's sl:Uface in aN - S direction, between the ends of the swing (~= '001 mm,), The period '1' (in seconds) 
is the duration of a complete oscillation, i,e, both extreme positions are passed through once during the time T, 

30 1'0 5'5 1'0 6 1'0 5'5 1'0 5 
~3~1~ __ I __ '_0~1~5~_~ __ I_'o~~5~2_~I_'O~~4 ~~~I~'o~~5 ______________________________________________________________________________________ ___ 

2, VALENCIA OBSERVATORY, CAHIRCIVEEN (KERRy),-Lat, 51 ° 56' N, Long, 10° 15' W, 
Heights above Mean Sea Level :-Station, H = 12'6 m, Barometer Cistern, Hb = 13,7 m, 

Heights above Ground :--Thermometers, h t = 1'2 m, Rain-gauge, hr = 0'56 m, Sunshine Recorder, h, = 12'8 m, Gups of Anemometer, ha = 13,9 m., 

Barometer at 
27;;0 A, 

Mean Sea Level 
ano. Standard 

Gravitv 
(Lat, 452

), 

Humidity, Wind Direction in Rain 
24 

Magnetism. 

Day, 

Air Temperature ill 
Degrees Absolute, 

1 ____________ 1 Points (8 = E, 16 = S) 
and. Velocity 

(metres per second). Vapour p 
P _ ercentaue, ressnre, n 

Clond Amount 
and 

Weather, 

a5 
hours'S 
begin- ~ 
ning :::: 

---------1-----------1------1-------- 1------------1---------1 10 h, '(f] 

___ --=-21._ 121 h, 9 h, 21 h,\ Max, \ Min, 9 h, 121 h, 9 h, \21 h, 9 h, I 21 h, 10 h, I 22 h, 

Remarks, 

200 + 200 + 200 + 200 + Tenths of Sky 
ill b, III b, millibar, % % m/sec, m/sec, coverrd, mill, hrs, 'Y, 0 I 0 I 

I 1010'0 10127 8;'9 8;'0 85 II n78 9'8 9'5 83 83 20 4 25 6 6 8 3'1 5'9 R. 12 h, 30 m, Showery p, ,.. .., , .. 
2 1012'S 1002'9 82'7 83'0 83 1 81 10'5 12'2 88 99 21 4 18 3 10::::: 0 10:::::°. 28'2 - Showery a, Misty, .2 IS h,-22 h, .. , ,.. .., 
3 lOOn 1006'4 82'6 80'6 84 I 79 8'8 8'2 73 78 27 7 27 10 9 7 3'6 4'5 Dull and showery, ,...., , .. 
4 1009'1 1010'2 82'2 81'7 84 79 8'2 9'2 69 81 27 8 28 4 4 9 - 8'7 Fair to dull. ... .., .. , 
5 1005'7 10007 82'9 151 '4 84 79 10'5 7'5 87 70 14 6 28 9 10:::::° 6 14'5 - Dull and misty, • II h,--I6 h, .. , .. , , .. 

6 1001'41' 997'4 81 '0 1 80'1 84 n 78 8'5 8'5 79 85 22 6 22 3 7 8 14'0 5'2 Visibility, Showery and misty p, ,,, I .. , .. ' 

7 990'1 991'] 82'8179'8 85 80 9'5 9'2 80 94 19 6 19 2 4 8 11'4 8'1 ... 2 showers a. Showersp, 178901' 20 20'S: 68 9'9 
8 978'6 987'9 80'7 79'6 n 82 79 9'8 8'5 94 85 - I 14 5 10:::::°. 10. 5'3 0'1 Gloomy and misty, ... p, ,.., ,.. ,~. 
9 988'2 I 988'] 82'3 82'5 85 79 9'2 9'5 79 80 II 5 12 10 4 ,9 5'3 6'8 Fair; visibility, .. , .. , .. , 

10 990'6 \' 992'1 82'8 82'8 85 82 10'9 10'9 89 92 13 8 14 8 10:::::° ZO. 9'4 1'5 Misty and showery, .. ' I'" .. , 
II 1003'61001'0 83'8 82'S 87 82 11'5 9'8 90 82 17 5 8 10 8 10:::::° 5'1 5'0 Showery a, Intermittent.020h, .. , .. , .. , 
12 1001'511013'1 85'1 83'9 87 83 12'9 11'5 91 89 - I 32 8 10 10. 3'3 0'2 Misty and showery p, [-24 h, ,.. ,-, .. , 
13 1020'9 1024'4 86'1 86'0 89 82 12'2 12'2 81 83 3 3 32 6 6 4= - 11'9 Fair, = .. ' ... ... 
14 1026'6 1026'3 83'5 83'1 86 82 10'5 10'2 85 83 I 8 32 5 8 5 - 6'3 Fair, ... .., ' .. 
15 1024'511022'8 83'5 84'2 86 80 9'5 10'2 77 76 8 10 32 4 2= 3= - 12'0 Fair, = .. , .. , .. ' 

16 1019'311014'9 87'0 83'5 88 81 10'2 12'6 n6s 98 4 3 25 4 2= 10::::: 2 0'5 I3'4 Fine, =221 h, .. , ... ... 
17 10lI'311014'5 82'8 82'2 85 82 9'8 9'2 83 79 30 9 29 6 7 7 1'0 2'3 Visibility, .. ' .. , .. , 
18 1017'011018'5 83'1 81'7 85 81 8'2 - 9'2 67 82 28 8 25 3 5 6 3'1 II'3 Showery p, .. , .. , ... 
19 1016'S 1015'3 82'6 84'0 86 81 1]-5 12'2 96 94 - 0 20 8 10:::::°. 10:::::° 1'0 0'1 Misty, .. , .. , .. ' 
20 1013'1 1007'8 84'3 83'7 85 82 II'2 12'2 84 95 16 6 15 8 10 10 5'1 0'4.0 16 h,-20 h, .. , .. , .. , 

21 1006'51 1013'2 84'4 82'8 86 82 II '2 9'8 84 81 18 8 22 8 8 7 1'8 5'5 Visibility, 17897 20 18'5 68 9'S 
22 1015'0 1017'4 84'1 84'2 87 81 12'6 12'9 96 9S 14 4 20 6 10:::::° 10:::::° 0'3 - Misty, ,.. .., .. , 
23 1019'1 1021'2 85'1 84'6 87 84 13'9 13'2 98 98 19 5 15 4 10=° 10:::::° - - Misty, .. , ,.. .., 
24 1021 71

1

1020'6 86'] 85'1 90 x85 14'6 13'6 94 97 14 6 14 5 7= 10:::::° 1'0 3'4 =; heavy mistp. ,,, II ,.. .., 

25 1021'61024'0 85'1 84'0 88 81 13'6 11'2 95 87 21 5 - I 10 1 0'3 8'9 Dull to tine, ,.. .., , .. 

26 1022'81020'5 86'7 85'9 X91 80 11'9 13'2 76 90 25 2 - I 3 8 - 10'5 ..t::o.a, Fine, ,.. .., .. , 

~~ ~~~~:~ :~~~~:~ ~~:~ ~r~ ~~ x ~~ ~r~ ~r~ ~~ ~j ~~ ~ ~~ ~ I~:O ~g:::::o.o ;'8 ~ ~uif ::dv~i~;'t' ::: ::: ::: 
29 rooT7 1002-0 85 '2 83'9 86 83 II '9 12'6 86 96 - 0 29 5 10 10:::::°. X3I '5 0'1 Dull, .:::::0 p, ,,, .. ' ... 
30 993'2 995'7 83'1 81 'I 84 80 II '9 10'5 96 97 30 6 22 5 10:::::°. 10 18'8 - .2 I h,-15 h, 30 m, Misty, .. , .. , .. , 

_3_1 _1002'1 lOll '0 84'1 82'3 88 79 10'9 10'2 84 86 15 4 - 0 7 1 - 9'4 Fair, .. , ,.. .., 
M --------------- --~ -~- ------ ----- ------1---- ------- -- ---------------1----------

eans 1009'2 1009'7 84'0 83'0 86'0 81'1 11'0 10'8 84 88 5'1 5'3 7'5 8'0 168'4 4'73 Monthly Totals or Means. 17893 20 19'5 68 9'7 
~ -- ------ --- ------ --- ------ ------------- -----------------------
~oy:~sI013'9 1014'3 84'7 83'8 87'4 8['0 10'9 10'8 79 84 5'1 4'4 - - 78'2 6'68 Normals, 40 years, 

2S years 30 years 30 years 

x denotes the maXImum and n the mlllimum vallle III the column, 

Wt, 42577(351 400 6(14, N, & Co,. Ltd. Gp, XV, 

Note,-The cloud a.mounts III ItalIc type at ValenCIa were taken at 21 h~ 
7 



26 MAY 1913,-MEl'EOROLOGY AND SOLAR RADIATION. 

3, I(Ew OBSERVATORY, SURREY.-Lat, 51
0 

28' N, Long, 0" 19' \V, 
Heights above Mean Sea Level :-Station, H = 5'5 m, Barometer, Hb = 10'4 m, 

Heights above Gronnd :-Thermometers, lit = 3'0 m, Rain-gauge, hr = 0'53 m, SUllshine Recorder, hs = 13'3 m, Cups of Anemometer, ha = 19'81 m, 

Humidity, 'Vind Direction in Cloud Amount Rain ~~~S 
_________ IPoints(8=E,16=S) and 24 g :3 0 

Day, 

Barometer at 
~i3 A, 

~lean ;o;ea Level 
alld Standard 

Gravity 
(Lat,4f/), 

Air Temperature in 
Degrees Absolute, y and Velocity Weather, hours:.a ~ ~.. S ~ 

'apour Percellta<re, (metTes 1Jcr secoltd), begin- ~ _~..... <ll ~ 
Pressure, n .... p::j '" E-i ,:;:: 

Earth 
Tempera

ture at 
10 h, Remarks, 

-------1-----;----1 f~li~ c75 ~ ~ a '-' 
9 h, 21 h, 9~J:lh,\l\I~~:Min, _9 h,\21 h, 9 11,121 h, 9 h, I 21 h, 10 h, \ 22 h, ~;::: ~ O'3m,!1'2m, 

200 + 200 + j200 +200 -I- I -----I--'-re-.]-n-h ..... s-o-r-8-k-y-·'----7----.:----"-2-0:-cOc-+- iOO -I- 200 + 

mb, mb, ° 0 1 '" I 0 lIlillibal', ;~. % m/sec, m/sec, coverell.· 111lll, hI'S, 
1 1012'S 1012'1 84'1 82'6 i 881 80 9'5 I 9'8 73 84 21 2 ~3 2 9 0 5'9 
2 1012'S 1010'1 82'S 83'5' 89 78 9'5 9'8 80 71 - I 17 3 7 9 6'6 
3 1006'1 999'2 84'4 81"4 86 78 9'S 10'2 72 92 17 4 15 3 7 10. 10'9 3'2, 
4 993'3 999'1 80'2 82'2.n84 1 79 9'2 9'2 90 71 20 3 4 3 10 IO. 8'4 1'3 
5 1002'8 1003'7 82 '9 82 '8 I 88 82 10'9 10'9 90 90 32 3 - I 10 9= 2'4 

6 1000'7 1001'S 84 '9 80'4: 86 78 10'9 7'8 79 75 13 4 23 4 8 I 1'3 1'1 
7 10°4'1 1005'1 ~3'1 83'1' 87 n76 9'5 9'5 78 78 16 5 14 4 8 8 0'8 5'8 
8 1003'S 1001'7 82'9 84'0 85 81 9'S 10'5 81 82 15 8 10 3 10. JO 2'0 
9 1001'5 1004'4 84'7 83'1 87 SIlO'S 10'9 71 87 14 4 16 2 10 10 0'3 0'2 

7"6 
72 

72 

79 
80 

76 
n 69 

79 
81 

84' I 8;' I Fine most of day, 
84'0 82'3 =0, Fair to finc, [froIDl 9 h, 
84'1 82'4 Fair to fille a, ; dull later, • 
84 'I 82'4 • till 1 h, 30 m, and 22 h.-24 h. 
83'6 82'4 Dull, with.a,; fine to fairlater. 

84' I 82 '6 Fair to dull. • p, 
83'3 82'6 Fine to fair, .13 h, 
83'6 82'6 • a. and p, 

10 1006'4 IOlO'r 85'6 83'7 90 8r 10'9 10'2 76 79 IS 3 18 3 7 0 8'6 76 
83'S 82'8 .9 h, Iom,-9 h, 25 1l1. 

83 '6 82 '7 • 3 h, Fine most of day, 

II 1011'4:1015'086'383'6 90 78 II'S 9'8 75 78 r8 4 19 2 7 0 T'O 6'9 '072 
12 1013'4 1014'2 86'7 85'2 i 88 80 11'9 12'2 76 87 12 5 8 5 10.° 10=° 
13 101 7'6 101 9'9 87'0 b7'2 92 84 11'9 10'2 76 63 4 5 4 4 8=° 0 
14 IOHn 1019'7 86'3 84'3 90 81 11'5 10'2 75 76 2 3 2 7 6 10 
IS 1019'S 101 9'0 82'4 80'9 I 87 80 8'5 8'2 7I 71 I 9 I 8 6 9 

16 1016'8 1011'3 8['5 84'31 90 80 8'5 10'2 78 76 2 6 32 4 7 0 
17 1006'2 1005'9 84'S 85'41 93 71 9'5 10'5 69 74 31 2 29 2 I 10 
18 1005'2 1012'6 84'0 82'5' 'd7 79 7'5 7'1 n57 62 26 5 23 4 5 I 
19 1014'S 1017'0 83'0 83'1, 87 71 7'1 8'5 58 68 24 4 23 2 8 5 
20 1017'9 1018'2 84'1 85'2: 89 78 11'2 10'5 86 76 16 3 19 6 10 10 

21 1017'9 1013'9 86'4 84'8' 90 83 10'9 10'9 70 79 18 7 19 5 8 I 9 
22 1018'0 1020'4 84'8 86'3 89 I 81 8'5 12'2 64 79 24 5 21 2 7 10 
23 101 9'4 1022'4 87'4 87'4 93 85 12'6 12'9 71 79 24 4 22 4 9 9 
24 102)'1 1025'2 89'2 90 '2 95 85 13'2 14'9 73 76 24 3 - 1 3 0 
25 1025'1 1023'S 92 '1 9 1'9 99 84 15'3 15'9 701 74 16 3 - I 0 0 

1 '5 
8'2 '063 
4'7 
9'6 '058 

9'5 '062 
I I '8 '065 
12'7 '082 

0'3 10'5 
1'6 

4'6 
7'S 
7'9 '070 

11'8 '080 
14'5 '078 

74 
74 
82 
71 
80 

78 
73 
75 

84'1 82'7 .0 IO h, ,.. I I h,and23 h, 40 lll, 
84 '2 82 '8 .0 at times a, • p, 
84'7 82'8 Fair a, ; fiue later, 
85'1 82'9 .0 13 h, 30 m, Fair to fine, 
85'0 82'9 Fine during the day, 

84 '8 83'1 Dull till 9 h, 30 m, 
85'2 83'2 Very fine all day, 
85'1 83'3 Fine dnring the day, 
85'283'4 Fine most of day, .14h,35111. 
84'9 83'5 Dnll a, ; fair later, 

85 '2 83 '6 Fine till 14 h" thell dull. 
85'2 83'6 Finc a, ; fair later. 
85'8 83'6 Dull till II h" thrll fine, 
86'8 83 '7 Fine all day, 
87'6 83'8 Very fine all day, 

26 1022'4 1019'0 94'8 92'0 !XIOO 85 18'0 17'31 69 1 80 16 2 I - 1 4 1< 12'0 '068 80 87'9 84'1 Fine all day, < 22 lJ. 
27 1016'8 1016'1 93'6 91'0: 98 86 17'6 17'0 74 83 - I 20 27'='-° 1<=0 1'5 9'9 80 89'1 84'2 Mostly fine, R. JJ, 
2S 1018'0 10[5'4 91 '8 90'91 97 8) 13'9 15 '6 65 I 71 18 3 20 3 7 10 10'2 '074 80 89'2 84'S EB 10 h, Mostly tille, 
29 1012'81008'2 92'9 91'1 I 99 x87 14'9117'0 64 I 82 - 1 - I 8 7< ;"17'0 2'1 83 89'6 84'6 Dull to fine, <22h, R 23 h, 
30 1004'1 1008'3 93'5 86'0 I 97 85 19'0 I 10'2 80 68 12 3 20 5 6 I 12'8 '078 83 89'6 84'9 R.2 I h, Fine, [30 lll, 

31 IOII '01014'9 '!!.!_, 84 '5 ___ ~ __ ~-~I~ __ ~I~_ ~ __ 6_--=-__ 1_ 9 _0___ - 6'4 81 89'2 85'1 Fair a ' fine later 

Mean, 1012"2 TOI2"S 86"3: 85"} 1907 81"2 I1"4! II"3' 74 7' 3"9 3"2 7"2 5"5 -:;;;- 6"7f~ -:;:;:; ss:s-~ M.ntl:l~ Totals ~r Mean;-

Normal 1015'011014'9 84'9-! 84'O-i8~2--80'o ~-~-i7r-,-;6----~---~--------m 6'48 =-I-=--=---=- Normals, 4oyea~----
40 years I i '" ' 30 years 30 years 30yrs 

____ ~_ _ _____ . ____________ 2-"-S-"-y_ea_r_s, ______________________ ~ __ _ 

4, ESKDALE OB8ERVATORY, DUMFRIESSHIRE,-Lat, 55 ° 19' N, Long. 3° 12' ~\V, 
Heights above J\fean Sea Level :-Station, H = 242'0 m. Barometer, Hb = 237'0 m, 

Heights above Ground :-Thermometers, h t. = 0·9 Ill. Rain-gauge, hr = 0'40 m, Sunshine Recorder, h9 = 1'5 m, Vane of Anemometer, ha = 15'0 Ill, 

I 
I 9 h, \ 21 h. 9 h, 

I 983'0; 983'2 80'4 78'4 84 77 8'5 8'5 84 95 20 4 - I 10=° 8 5'1 ==° 9 h, 

~ ~~j:: ~~~:~ §~:~ ~~:i n ~g ~~ ~:~ I ~:~ ~~ ~~ ~~ ~ = ~ ~~ I I~=O ~:; :~:p, 
4 973'9 978'9 82'1 79'0 84 71 8'8 8'8 71 96 4 5 32 4 7 2 13'7 1'2 .3howersp, 
5 980'1 975'6 81 '0 80'3 86 76 9'S 9'2 92 91 8 3 12 2 10. 10=° 5'3 1'2 =0. 

6 972'3 971'7 80'7 78'7 82 71 8'8 8'2 86 90 12 II 12 8 10 IO. 2'3 6'2 Overcast, with •. 
7 973'8 974'8 80'2 71'9 84 76 6'8 7'8 n67 90 - I 8 10 10 10 7'1 Overcast all day, 
8 974'0 973'6 82'0 80'5 84 78 9'5 9'2 84 88 12 13 12 II IO 10 1'3 Overcast, with ., 
9 975'4 975'3 79'6 77'6 82 77 7'8 7'8 80 9 1 4 5 - I 10. 4 11'2 Overcast, with., 

10 977'3 980'3819 71'8 85 71 9'8 7'5 87 86 4 4 - I 8 2 4'1 2'1 R.showersp, 

I I 982'3 986'6 82'7 81'0 86 71 10'2 8'8 87 85 4 4 - I 8=° 10 0'3 5'9 R.=o p, 
12 987'9 991'2 81 '5 80'2 86 79 9'5 9'2 87 90 4 8 4 8 7 9 3'1 7'7 
13 996'0 995'9 80'4 82'8 87 79 8'8 I I '5 88 95 4 5 - 0 10 10. 1'4 .21 h, 
14 996'5 999'6 81'3 78 'S 83 78 9'5 8'2 86 92 4 7 4 4 JO. 10 x15'7-d 'B "E Overcast, with., 
15 998'6 996'2 79'0 76 '2 84 74 6'8 6'8: 72 86 4 6 - I 9 1'5 9'9 g g ~ g Fine, ....... p, 

~; ~~~:~ ~~1:~ ~r~ ~f~ ~~ n;; 1~:~ I~:~ I §~ ~~ 24 1~ ~ ~ ~ i 0'5 f~ ~ ~ ~ ~ Sh;~:~!;, 
18 975'1 I 979'1 80'0 77'0 84 71 8'2 6'1 81 76 28 14 28 14 6 3 1'3 9'1 • IS h: 
19 982'1' 986'3 79'3 76 '1 83 73 6'5 5'4 69 7I 24 9 24 3 8 3 1'0 IO'6 Sunny, 
20 983'0 983'6 71 '6 Dl '0 83 72 8'2 9'5 98 90 - I 20 8 10,=,-°. 10 3'3 =0 a, Overcast, with •. 

21 979'9 978'9 81 '3 80'3 84 80 10'2 9'5 94 I 93 20 IS 20 5 10 IO. 8'6 4'8 • a, and p, 
22 982'9 986'0 81 '5 81 '5 86 76 10'2 10'5 91 96 20 7 20 7 9 10. 3'3 1'0 .21 h, 
23 98S''d 990'0 83 '2 ~3'0 86 81 10'5 10'2 84 83 24 8 - I IO 9 4'3 4'5 • before 9 h, 
24 993'5 995'9 83'7 84'0 89 i 81 12'6 12'2 99 93 20 4 - I IO 10 0'5 0'7 Overcast most of day, 
25 993'7 995'4 153'1 82'S 85 I 81 II'S II'S 93 96 16 9 16 310'='-° IO=o 1'0 Overcast and misty, 

26 996'6 994'6 85'2 152'7 90 71 9'8 8'5 I 68 70 24 3 - 1 I 4 9'4 Fille and sunny, 
27 991'5 988'8 83'1 82'1 90 79 9'8 9'5 79 84 4 3 32 2 9 4 3'3 = p, 
28 985'5 982'0 ~4'o 82'S 85 I 71 9'2 II'S 71 I 96 12 4 20 8 9 10=0. 0'2 =0. 
29 982'4: 981 '0 85'8 85'4 881x83 10'5 13'2 72 92 20 7 - 0 9 IO 6'4 5'0 .a,audp, 
30 975'6' 969'6 159'5 157'3 X 9s IX83 14'6 14'9 78 93 8 2 20 2 8co 5= 2'5 5'7 I =R 

31 976'2 982'2 82'2 81'1 85 I 81 8'8 10'2 76 94 20 II 20 5 8 9 7'9 6'8 I Showery, 

Means 983'2 983'4 g;:g- -80'4 85 '4ln~- ~- ~-~- 8'8- ---~ ---~ -8~ ----:;-:;- 105'2 4"07 ---- ---1--- Monthly Totals or M~s-,-

I::;~ll: _986'81986'9!3'~ __ ~~~3~ 87'~-I-m --;.s-~-7s- ~~_=-5-7 ____ -'~ -------- ~15-fu --- -0-_0 ---1--- No~;'---------
The solar radiation is -th~- Illean -;f the re~di;g~-;Uhin th;;~~i;al hour ~f ~hservation (I I h, 30 1Il,-12 h, 30 m,) unless some other hour is specified., 

Temperatures at or below the normal freezing point of water are printed in small type. 
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5, KEW OBSERVATORY, 

Force, Potential Gradient, Charge per ce, Velocities of ~ Air-Earth ;.... <:> ;.... 

Volts per metre. Ions for 1 volt 
.:; 

Current 
<.) <D • . ~~ ~ Horizontal 

x 10ID, 
..... "" ..... ...., >. 
...,~ ;.... 0 ~ 

West Declination, 

Day. Fado[ 1'61. per centimetre. ,,-,0 
;;J.-i 

-----

I I 
]X 

I , ' 3 h, / 9 h, If) h, ! 21 h, +, - +, - 0 cI ' 0 

x 1016, "'C)~Q >=""~ 
Cl) c;:: 00;"""'" 

&16'0 ~~'O Maximum, 

1 c2, 18000 I' +, I 
Min 
1800 

illlllm, 
01' +, ,Range. 

Maximum, 
15° +, 

Minimum, 
15 0 +, (Range, 

-vim. vj;-;;. ""llll, I v jni, E'-~U'iE,-~U . em/sec, em/sec, K-m,U, 
I 265 250 95 370 - -

2 300 315 120 I 190 - - - -- -
3 190 155 155 1-175 - - - - -
4 -10 30 430 70 - - - - -

5 45 I 345 285 510 - - .- - -
I 

6 120 285 220 250 - - - - -

7 375 320 I 190 440 - - - - -
8 285 z- I z- 660 - - - - -
9 205 3 15 205 535 '- - -- - -

10 220 250 155 , 390 - - - - -

II 550 220 12
5 13

1
5 

- - - - -

12 355 190 290 390 - - - - -

13 375 495 - 850 - - - - -
q 400 SSo 465 455 - - - - -

I" :> 260 495 305 510 - - - - -
16 285 520 I 400 400 - - - - -
17 290 320 155 250 -

I 
- - - -

IS 235 ISO i z- 120 -
I 

- - - '-

19 19° 19° ! - 275 -
! - -- - -

20 250 175 I 175 235 -
/ 

- - - -

21 85 220 I 125 315 - - - - -
22 120 195 I 135 265 - - - - -
23 IS roo 120 180 - - - - -
24 55 ! 235 120 210 - - - - -

"" -:> 265 i 265 165 155 - - - - -

26 1351265 95 190 - - - - -
27 190 235 z+ z+ - - - - -
28 '- - - - -

--
Amp/em:!, I' 
-. 0'35 I I 525 
- - 0 0 525 
- - 2 0 526 
'- - 2 2 528 
- 0'80 2 2 .l:: 545 

- - I 2 .1; 545 
- -- I 2 540 
- - 2 I 536 
- - 0 I 530 
- - I I 11 518 

- - 2 0 523 
- - 0 0 533 
- - 0 I 538 
- 0'60 0 0 521 
- 0'90 0 0 527 

- 0'95 0 0 522 
- - 0 0 52! 
- - I I 533 
- - I 0 526 
- 0'95 0 0 521 

I 
- 0'30 0 0 525 
- 0'65 0 0 522 
- 0'45 0 0 531 
- -, 0 0 528 
- - 0 I 528 

- - 0 0 529 
- - 2 I 529 
- - 0 -

h m 
14 58 
23 52 
0 3 

17 59 
23 59 

0 5 
19 21 
19 25 
23 13 

0 I 

22 59 
18 21 
17 41 
15 0 
19 53 

20 48 
17 45 
IS 30 
15 21 
o 51 

17 IS 
19 47 
23 12 

0 8 
2 45 

21 4 
19 4 

I' 
494 
495 
477 
471 
471 

n 465 
469 

! 

489 
496 
485 

488 
487 
492 
493 
493 

499 
.l:: 500 

494 
496 
497 

492 
492 
478 
484 
488 

496 
484 

h III 

10 23 
9 52 

ro 18 
17 20 
7 38 

9 8 
10 10 
7 10 
9 51 

10 44 

II 14 
8 38 
3 35 
9 37 
9 8 

13 2 
4 26 
8 5 

10 44 
10 56 

10 13 
10 0 

9 16 
9 56 
7 56 

10 3 
I I 10 

I' 
31 

30 

49 
57 
74 

~(; 80 
]I 

47 
34 
33 

35 
46 
46 
28 
34 

23 
n 21 

39 
30 

24 

33 
30 

53 
44 
40 

33 
45 

I 

43'I 
44'2 
43'6 
43'6 
46'S 

;):47'6 
44'9 
44'4 
43' 5 
44'2 

43'7 
43'9 
43'4 
42'4 
44'4 

43'2 
43'9 
44'9 

n42 '2 

44'4 

43'5 
43'3 
45'4 
44'4 
44'2 

43'S 
x47'6 

11 m 
12 58 
II 55 
12 56 
12 17 

2 33 
IS 20 
IS 22 

12 57 
12 48 
14 II 

13 41 
13 14 
12 40 
12 22 

12 14 

12 20 
12 42 
13 9 
14 27 
12 30 , 

13 5 
12 20 
12 50 
12 56 
12 55 
12 40 
12 20 

I 

35'0 
36 '2 

33'6 
31' I 
31 '9 

n 29'7 
32 '8 
35'7 
36' I 
34'3 

34'6 
x 36'6 

34'9 
34'4 
33'4 

35'3 
34'0 
34'7 
35' I 
33' 5 
33'3 
32 '6 
32 '9 
34'2 
32 '5 
33'6 
35'2 

l~ ;~ I 
20 0 
5 50 

19 9 i 

22 48 I 
21 37 

I 21 
8 23 
7 43 
7 30 

23 9 
19 47 
7 9 
6 56 
5 20 

5 13 
6 54 
8 10 
8 5 
7 46 

8 17 
7 23 
7 46 
8 3 
7 10 

6 12 
7 52 

g'l 
8'0 

10'0 
12'5 
14'6 

x 17'9 
12'1 
8'7 
7'4 
9'9 

9'1 
7'3 
8'5 
8'0 

11'0 

7'9 
9'9 

10'2 
11 7'1 

10'9 

10'2 
10'7 
12'5 
10'2 
I I' 7 

9'9 
12'4 

210 I 370 ISS 385 
29 I3S 340 305 340 -- - - -

30 ,± 1 26 \ I I95 235 - - - -

31 ISO 230 I 165 360 

- - 2' IS I 
- - - 2 

-
-

The magnetograph. s were dismounted on the 28th prior to their remnval 
nother site during buihling operations, to a 

- - - - - - - 0 -
- ---1---1------ ------------------ -------- -1---:U, 2rr*i 2791 206.y, 1 30Il' - - - - - - - 529 -, 488 

~f 25 days. The mean values of the Potential gradient in Table 5 are computed from the data for those days on which values at each of the four hours, 3h, 9h, ISh, 2Ih, are 
given ill the table, A similar note applies to the values in Table 6, 

6, ESKDALE OBSEliVATORY, 

Potential Gradient, Velocities of ,£ Air-Earth ;.... 
1 Charge per ce ~ C) ~ ~.S2 ~ , North Component, West Component, Vertiea.l Component, 

Vo ts per metre, ' Ions for 1 volt ,;::; ~' Current· .... ~ ,.-., .<3 ..::: >, 
X 1020. -.. b~~':J)~CIl' 

Day, Factor 5'2, per centimetre, go x lOlli, ~ ~ ~ ~c;;; ~ 1------

1

-----
1 I 1 

---- 1 . ~~ ~a'o ~60 l\Iaximnm, Minimum, Maximum, Minimum, Maximum. Minimum, 
3h, 911. ,15h'121h, +,1 - +, 1 - 8 CI ' I c2, 150001' +, 150001'+' 50001' +, 50001' +, 450001'+,450001'+' 

vim, v/lll. vim,. vim, E,-m.U.IE,-m,U, clIl/_=sec'l cm/_=sec, E.-m_=,u'l Arnp/cm
ll
,- h m I' I' I h m h mil' I' h-m h III I I' I' h m 

I III 13 1 104: 457 - 1 -- - - oa I 16 56 1025 975 12 0 I444i 212 x I65i 538 
2 388 228 118, 242 _ _ - - 0 a 0 18 55 1031 978 12 28 13 191 210 158 , 7 4 
3 277 208 -8721 -609 - - -- - 2 coo 3 1028 967 10 18 13 55 2II 158: 5 48 I 
4 -28 187 249: 159 - - - - - _. - 2 C 2 17 56x 1059 966 17 19 12 IS i 210 134 i 8 10 i 
5 159 173 551 415 - - - - - - - I C 2 22 50 1034 957 2 30 2 45 r 239 140 7 9 

6 180 242 263i -3 II - - - - - - - 2 b 2 16 35 1045 961 9 8 15 16
1 233 nrr8 121 42 

7 Z 104 2151 311 - - -- - - - - 2 C 2 18 53 1049 959 10 3 IS 22 214 137 I 24 I 
8152339 Z 35 - - - - - - - 2C I 19231042977112012522021571827 
9 228 Z 2421' 284 _ - '- - - - - 2 C I 23 10 1034 982 10 2 14 271 201 159' 6 46 I 

Hl 608 360 Z 304 _ - - - - - - I C I 17 51n 1023 968 12 15 14 9/ 209 148 : 4 30 

II 519 457 Z; lIS - - - - - - - 1 C 0 22 58 1027 976 rr 13 13 35 i 198 156 : 23 12 
12 138 173 138: 429 - - - - - - -- oa 0 18 36 1033 976 10 55 14 421 204 151' 7 40 

13 304 235 1661 -263 - - - - - - - 2 b I 17 40 1042 'I 985 9 56 17 35 197 157 5 4 I 
14 1-948 124 208: 69 - - - - - -- - 2 COILS 1025 985 10 5 12 25 n 192

1

' 149 6 54 I 

IS 76 152 I45! 242 - - - - - - - 0 a I 19 48 1043 989 9 9 13 30 ' 205 149 5 20 

16 131 221 208! 263 _ _ - - - - - oa 0 19 20 In 1023 989 12 52 12 21 193 156 5 30 

17 533 166 145i 194 - - - - - - - 1 b 0 20 10 1024 992 14 7 13 40 208 153 6 53 
18 97 83 Z i 138 - - - - - - - 1 b 1 19 5 1034 99 1 rr 51 13 50 208 155 8 13 
19 III 145 1591 180 _ - - - - - - oa 0 IS 20 1027 980 10 32 14 25 202 158 8 21 
20 145 131 83 , 249 - - - - - - - I b 0 19 36 In 1023 976 10 55 13 7 204 IS3 7 58 

21 69 76 159 Z _ - - - - - - 2 C 0 17 35 1028 976 12 6 13 I 203 148 8 40 
22 291 90 83

1 

104 _ _ _ - - - -- I b 0 19 40 In 1023 970 I I 12 14 30 196 144 8 30 

23 173 97 131 208 - - - - - - - I b 0 23 12 1030 969 rr 30 13 36 21 3 143 8 2 
24 159 228 145' 505 - - - - - - - oa I 19 43 1032 970 10 37 13 23 21 3 154 8 I 
25 249 263 104; 291 _ -- - - - - - I a I 22 10 1030 976 12 36 13 18 203 146 7 37 

26 415 I3 I 152' 304 _ _ - - - - -- oa 0 18 55 '1037 980 II 50 13 10' 196
1 149 5 55 

27 173 48 145 249 - - - - - - - 0 a I 18 55 1032' 968 14 10 12 22 2221 157 7 44 
28 242 152 360' 180 _ - _ - - - - I b I 18 10 1034,n954 II 12 12 581 204 147 8 46 
29 69 166 152 145 - - - - - - - 1 a I 20 18 1038, 976 9 58 12 19 198 1 146 7 55 

Instrument out 
of order, 

30 159 346 97 215 - - - - - - 1 -- 1 b 0 19 16 1027 i 981 II 42 12 51 206
1 

I43 6 27 

~ ~_:_~~: 2351-=--=- _-=-_ -=-I-=-_-=-I-=-_ ~ _0_ 23 45 
10

3
1 :x 999J 10 24 _~_~,i_~'~!_I~~ ~ ----'--

~I. 150*; 173* I12* 164* - _ - - - - I - - - - 1033: 976 1 - - I 207 ISO - ,I 

* 24 days, See note above, Z Indeterminate, An explanation of the Headings of the columDs is given in the Preface, 
x denotes the maximum and n the minimum value in the column, , 



28 MAY 1913,--RE8ULTS OBTAINED FROM ANEMOGRAPH S'rATIONS, 

7, Tables of Wind Components in metres per second at fixed hours, together with the mean velocity (horizontal movement) in metres per 
second for the hour with the maximum hourly run for each day, or the greatest velocity attained in a gust and the time of its occurrence. 

HOLYHEAD. t§ 
Height of Head above-Roof 8'8 m., Ground 13'7 111., M.S.L. 19'2 m. 
Height of Cups above-Roof 4'6 m., Ground 7'6 m., M.S.L. 15'2 m. 

3 h. 9 h, 15 h. 21 h. Max, 
Date, ------- in a 

2 

3 
4 
5 
6 
7 
8 
9 

10 

II 
12 
13 
14 
IS 

16 
17 
18 
19 
20 

21 
22 

23 
24 
25 

%6 
27 
28 
29 
30 

S. N, W, E. S, N,. W, E. S, N. W'i E. S. N. W. E. Gust, 

3'8 o'S 

2'0 '4 

7'9 
..• I 'S 

6'0 

3'2 

1'0 

l'S 

6'5 1'3 

1'9 
J'O 0'2 

4'6 Il'2 

3'3 7'9 

5'5 2'3 

7'9" 3'3 

3'0 7'3 
2'5 6'1 

4'2 4'2 
4'0 4'0 

,'6 1'6 
I'S 

.---~--

1 • 

1'0 4'0
"

" i 1'6: .. , 2'4 
1'1 i .. , : 0'7! .. , 3'0 3'0 

8'9!I~"~ ~'·~l·" ~:~ i ~:~ 
::: I 2'9 0'6 ::: 1'8\! o'S 

::~ ~:~. ::~ 6'7 ... I:,'~ 

5'1 4'7 
2'7 7'4 

4'4 6'4 

33 
6'1 

12'0 II'6: 

7'1 8'2 

, ... i 4'9 7'4, 

.. , 1 .. , 1 2'6 s'5 

, .. I, .. , il0'S }'6 

1'1 i .. , I 5'5 

['0 

... 1 2'1 

3'3 1 3'3 
S'o i 1'6 

4'3 ",I I'S 

i I'S 

0'5 

O'S 

•• 2'0 

0'6 
8'2 

7'2 "'I .:. ,5'2 2'1 
5' T ' .. 5 r '" i 7 '9 3' 3 

0'6 

2'5 

4 '5 ; 2'7 4'1 4'3 
.. , 1'1 5'5 

... : 3'0 7'3 

3'3! .. , 4 '9 
9'4 3'9 

8'9 
'.. 4'3 IO'3 
," 1'5 '4 

3'4 ". i 5'2 

'0 9'7 

9'4 5'5 

4:1 i.·.. 4'7 
23 ... 6'4 
2'S ... S'2 

'" 4'3 '" 'I'S .. , 4'8 
o'S 3'8 ... i 0'8 2'1 0'9 

6'9 2'9 9'5 

4'0 1'6 3'6 

0'6 3'0 3'0 * 

0'7 0'1 
3'6 8'8[ .. , 

6'0 6'0 I ... 
4'9 3'3 

2'0 

7'6 5'1 

1'2 

6'0 
3 '1 

3'8 
1'6 

T'O 

0'5 
0'0 0'0 0'0 0'0 

7'7 
1'5 2'6 

* 1+'1 

1'5 

0'5 

v. 
9'4 

I 1'2 
16'1 
18'3 
9'8 

19'2 
14'~ 
24'1 
I4·g 
14 '3 

I 1'6 
13'9 
12'1 
I 1'6 
13'0 

7'6 
15 '2 

20'1 
12 '5 
16'5 

17'9 
14 '3 
15'2 
12'5 
13'4 

8'1 
5'4 

16'5 
12 '1 

27'7 

31 8'2 .. ' 3'4 6'7 2'8 6'7 2'8 .. , 4'7 3'1 21 '0 
____ ----.-1-------------

St!:} 123'6 110'1 147'5 137'1 156 '5 99'5 137'4 71'2 

SW~:} 38'6 22'9 57'7 8'1 70 '3 56 '7 58 '2 39'6 

SCILLY·t~ 
Height of Head above-Ground 9'8 m" }l.S,L. 49'7 m, 

_________ H_e_i_g_ht_o_f_C_u_p_s_a_u_ove-Ground 5'8 111., }1.S.L. 45'7 m. 

Date, 

2 

3 
4-
5 
6 
7 
8 
9 

10 

II 
12 
13 
14 
15 

16 
17 
18 

20 

21 
22 

23 
24 
25 

26 
27 
28 

3 h. 

5'0 
3'5 5'2 

6'8 2'7 

II'slI '5 
9'2 3'8 

9 h, 

'8 4'3 

". 3'2 4'8 
8'0 5'3 

12'5 8'3 

5'4 2'2 

,,, I 5'6 13'9' 
... '6'7 5'0 

1'3 6'7 ". 9'2 

-n 1:9: ... 4'61 .. , 5'4 
['0 74 , .... ,II's 8'6 

1'1 5'7 ~'o 3'0 

5'0 2'1 8'9 3'7 
6'5 6'5 9'0 6'0 

4'2 

9'6 4'0 
6'2 6'z' 

9'2 i. 

I 

6'6 2'7 

81 3'4 
4'2 6'2 

5'3 5'6 

15 h, 21 h, Max, 
in a 

W, E. S. N. W, E. Gust, 

2'4 5'8 

2'6 3'8 

7'1 7'1 

9'5 9'5 
1'3 3'0 

3'8 9'2 
5'0 
8'3 

::: I: 
6'2 .. , 

9'6 

9'7 

6'2 

5'6 5'6 
5'6 5'6 

7'1 

5'6 

,,, 2'2 5'4 

4'5 ... 4'5 

8'3 8'3 
S'3 

2'9 6'9 

5'4 .. , 1 ... 

8'3 
1'9 II'S 

... II'9 

5'8 1'4 
2'6 3'0 

4'0 8'6 

6'5 7'3 

4'6 

6'9 4'6 

5'1 7'6 

1'9 

v. 
S'5 

10'3 
22'S 
20'6 
13'4 

16 '1 

13'4 
22'8 

17'4 
17'0 

15'2 
13'4 
8'9 

13 '0 

16'1 

I 1'2 
14 '3 
13'9 
12 'I 
10'7 

3'41 , .. 5'6 .. , 5'6 1'8 9'0 2'0 10'2 13'9 
g·3' .. , 1'1 5'3 2'7 6'6 1'3 6'6 10'3 
s'SI 6'7 7'1 ?0'9 ?4'S 11'2 

?I'I ?2'7' ?2?i .. ' 3'8 2'1 4'5 

,., ,.,::j:, ::1 ~:: i ,., ::: :: :.: ::: !:; 
.. ' 0'2 .... 0'8 ,.. 1'5: 1'5 0'9 1'4 1'6 3'9 8'5 
3'7 07 7'0 "1 1'4 5'6 .. , 5'6 2'7 1'1 11'2 

29 4'5 ... 0'9 4'8 ..... , 3'2 1'1 .. , ... 0'7 4'2 4'2 5'8 
30 3 8 " ... 2'6 9'6, '"1''' 4'01 7'4 .. ': 7'2 .. , 8'3 ... S', .. , 27'3 

31 4'2... 62 ... 5'21"" 3'5 ,.. 4'6 ". ,.. '.. I'S ,.. ... 1'8 9'4 
S+N& ------1-----'-------
W+E} 154'8 131'2 169'0' 122'2 162'31 142 '8 157'8 136 '0 I 
Sw~:} 1'4 49'4 -3'4 63'4 14'7 82'2 31'6 53'S 

Time of 
Gust. 

HI'S. :Min. 
o 35 

24 25 
9 35 
5 25 

23 25 

13 10 
12 25 

{
II ~ ~} I 3 
12 50 
9 25 

II 
Ig 
23 

o 

10 
10 
55 
30 

35 

II 

7 20 
24 25 

35 
4 15 

14 55 
9 35 
9 30 

5 55 
13 10 
9 40 

Date, 

2 

3 
4 
5 
6 
7 
8 
9 

10 

II 

12 
13 
14 
15 

16 
17 
IS 
19 
20 

21 
22 
23 
24 
25 

DEERNESS,t 

Height of Cups above-Roof 1'5 m., Ground 4'9 111., M.S.L. 57'3 m. 

3 h. 9 h. 15 h, 21 h. Vel. in 
-1---:----;---,---1 l\Iax, 

_S~~. i W.\~ ~ I N·I v~JE: S. IN, I W,I E. 8.1 N,I W·I E. ~~~~:y 
I'S 1'11'" I·J .... 2'5'" .. , 2'5 o'S ... I"'II'8-~:9 0'8 

0'4 
6'1 

3'6 
T'S 

II'J 

0'3 

0'7 

0'4 

0'9 2'5 ." ! 1'7 4'7 .. ·1 .. , 3 1 6'7 ... .., 6'7 9'8 
... ! ... 7'6 ... 1 ... :f J 4'0 I '6 I I . I 

10'3 5'0 
2'6 

... : 3'1 2'7 

... ! 4'0 5'8 

... 1 1 3'4 8'6 
1 'S 5'" 

... 1

12
, 2'7 

••• [12 I 

13'1 .. ' 1 12 '9 2'9 

'i·; ::: ,8 ···1':: ::: ,., 
1'4 o'S 

5'1 1'0 

0'9 0'9 5'2 

2'6 
1'0 

8'5 s'7 .. , II:8 II:8\' .. , 
90 9'0 ... 8 I 8 I .. , 

4''1 5'7'" 2'41'" 6'2 I'" 

~',;I ::: ~:~ ... ':,~ .. , S'S 

7'6 

3'0 
0'9 

5'9 

0'6 

7'9 
10'2 15'3 
4'9 II'8 

II'I 

4'1 I', 

S'7 7'0 

12'8 ~'o 

13'3 4'6 

13'8 5'4 
14'5 2'6 

10'9 4'5 

5'8 

0'9 

3'6 

1'3 
s'o 12'1 

13'2 13'2 
2'9 6'9 

0'9 .. , 4'5 

2'8 6'9 
IO'4 14'8 

8'9 
8'5 :::.' ::: 

6'2 •.. 10'2 
... 1'8 7'2 

2'2 II'I 
3'21 ... 

12 45 26 4'0 6'0 2'9" 6'9 12'8 8'2... 12'S 
9 45 27 ·f6 4'9 3'0 3'6 5'9 

18 45 28 2'1 0'9 :',~ I .. ' 6'S 7'6
1

", 5'1 3'5 0'7 9'5 
30 29 1'0 0'2 3'6 \ ... ,'S .. , 1'8 0'7 0'7 4 '6 

20 0 30 3'9 6'0'" 6'0 5'81'" 5'8 4'7 4'7 9'5 

o 35 31 4·7 .. ' .. ' 4'7 8'91'" .. , ... 91, .. , 3'8 .. , 5'2 ... 2'1, .. , 11'5 
-~--~ - - ---1--- - -'---------

'*+E} 97'8 131'5 136'01158'6 119'1 207'1 III'S 162'9 

S-N&} 49'0 -45'3 76 '2 -37'S 70'1 -27'5 58'9 -45'1 

Time of 
Gust. 

W-E . 

GREAT YARMOUTH. t§ 
Height of Head above-Roof 10'7 m" Ground 12'8 m., M.S.L, 15'9 m, 
Height of Cups above-Roof 3'7 m., Ground IS'3 m., M.S.L. 22'3111, 

--,-------

I 9 h, 15 h. 21 h. Max. in 
1 ______ ~~-------I-------I-------la Gust Date. 

3 b. 

Time of 
Max, 

Hour, 
14 
23 
13 
I I 

24 

1,9-12,17,21 
3, 12 

19 
17 
21 

I I 

I I 

15 
II 

21 

12 
24 
I I 

II 

I I, 12 
15 

IS, 16 
5,9 
15 

15 
2 

14 
10, II 

13 

14 

Time of 
Gust, 

HI'S, Min. 
3 30 

24 20 

S, N. \V,I E. S,I N,I W,I E. s, I N.\ W,I E, s, 1 N,\ W,I E. I~~~r 
--- ---- v. I-J-11-'S-. ~l\~Ii-n, 

2'3 2'3 J'7 1'1 

1'5 

1'0 2'2 1'4 5 '8 II 30 

2 

3 
4 
5 

0'9 
0'1 

2'1 0'6 

)'7 ." 5'1 
.. , 110 '6 s'S 

0'5 0'3 

1'7 5'7 

1'3 

1'6 S'S 12 45 
23 45 1'0 8'3 

8'7 0'9 

16'5 22 50 

2 55 
24 30 

16'5 6 10 

4'2 4'2 2'1 2'1 2'3 S'5 25 

II 50 
I I 25 
6 5 
3 55 

19 20 

22 25 
9 55 

18 o 
12 40 
II 30 

3 
24 

30 

15 
o 30 

19 5 
1 50 

23 5 
o 50 
I 5 
o 40 

21 20 

6 
7 
8 
9 

10 

II 

12 
13 
14 
IS 
16 
17 
IS 
19 
20 

21 
22 

23 
24 
25 

0'6 

1'3 

1'5 

0'8 

1'6 
1'0 

2'2 

2'4 5'7 2'0 

1'4 

9'3 

7'1 
I'S 

3'2 

0'3 

2'0 3'0 

0'7 3'5 
1'8 

3'2 

7'7 
2'3 
1'9 

4'0 

0'4 ... 3'8 

1'8 2'7 

4'0 

10'0 

5'6 

3'6 

2'9 6'9 

3'4 5'2 
1'6 

4'0 
4'0 4'0 

0'9 4'5 
o'S 3'8 

5'8 5'7 
6'9 3'2 

T'3 2'7 

'5 
T'9 1'2 

7'2 
6'0 

4'1 

5'6 

1'5 

0'6 

0'8 5'8 

3'S 
6'0 
8'8 

6'6 

1'7 

3'7 5'5 

2'6 

8'! 5'4 
5'9 2'6 

8'5 3'3 
2'2 1'2 

1'8 0'6 

2'3 1'5 
6'1 1'3 

3'5 3'7 
6'0 

3'6 

4'4 
1'1 

2'3 0'4 
I'3 

1'3 4'6 
0'8 

3'2 1'1, 

0'6 

3'7 
2'7 1'8 

0'6 0'3 

0'1 

0'9 

3'0 

1'8 

1'2 1'61, .. 0'3 

0', 

0'7 
1'1 

II '2 

9'S 
14 '3 
II '2 

6'3 

10'3 
8'1 
8'1 

14 '8 
17'0 

13'9 
9'47 

IS '71 
10'7 
10'7 

13'9 
9'8 
7'6 
7'6 
S'9 

1 

3 0 26 1'6 0'3 3'3 2'9 0'6 2'0\'" .. , i 0'4 4'9 
18 0 27 0'3 0'1 0'4 0'9 1'8 2'7 0'0 0'0 0'0 0'0 4'9 
12 20 28 2'5 2'5 2'0 5'5 2'3 1'4 ~ 2'2.. I I '2 

{8i~.,~:O,} 29 2'1 2'I 2'1 2'[ 4'S :0'93'81 "',0'8 8'9 
IS I 30 1'0 0'2 0'6 3'2 5'5 1'1 2'0 4'8 .. , 12'5 

630 31 1'3 3'01, .. 3'!l 0'84'8 2'0 , .. 3)'" J3'9 
---' - --'- - -'- - - ------ - -- ------

----- S~!:} 71'2 S6'o 93'41 109'1 117'1 95'4 79'5 70 '6 

H-N&} -0'8 -11'8 7'S 1-27'1 29'1 -56'4 21'9 -36 '0 
W -E I 

S 35 
16 40 
22 40 

8 5 
14 40 

14 50 
IS 50 
7 45 

23 35 
5 50 

o 35 
23 35 
IS 35 
12 15 
12 45 

17 15 
9 50 

13 30 
1 I 20 
14 45 

8 50 
17 10 
14 
14 30 

16 20 

The veloci~ies at fixed hours are means for the interval from 30 minutes before to 30 minutes after the hour, The hours are numbered I h. to 24 h, Time is referred to Greenwich 
Mean ~lme, * No Record, t Robinson Cup Anemometer; Arms 0'61 m, j Diameter of Cups, 0'229 m, ; Factor 2'2, 
::: ~obmson CU,P Anemometer; Arms 0'305 m. ; Diameter af Cups 0'127 m, ; Factor 2'8, § Dines Pre,8sure, Tube Anemometer, At Gre~t Yarmouth, Holyhead, amI 
SCllly the readmgs at fixed hours are taken from the Robinson Anemometer, the maxima quoted are the greatest wmds m a gust as recorded by the Dmes Pressure Tube, 



THE FREE ATMOSPHERE IN THE REGION OF THE BRITISH ISLES. -MAY 1913. 29 

8. The Lower Layers of the Atmosphere from the Surface to 3000 metres (10,000 ft.) above Mean Sea Level. 

Soundings by Kites (K.) and Pilot Balloons (P.). 

BRIGHTON. K. May 18, 10 h. 0 m. to II h, 30 m. n.M,T. 

-~----.-----------~---------~--------------------------- ------- -----------------------------

Temperature. I I Wind. Cloud 
Soundings Height above I Observations 

'th K't M S L Pressure. I Humidity, Density. I and WI I es. , , , I 

~ _________________ ~~~_~l~~ ________ ~ _____ ~: _________ D_~_OO_t_~_n_,_~-V--el~o-ci~t~y~,-~--R-e-m~a~r~k~~-
metres. mb. QA, % mb. mgm/cc, Degrees 

from N. mis, 

Greatest heigh t. 600 939'7 279'S S'S 1'168 310 12 

Half overcast, 
CU,-st. Wind 
v e r y erratic. 
Kite not sus-

.. , ,.. ... 9'3 .. , .. , ,.. I '.. .., tainable at any 
I definite height, 

Groulldlevel I lIS 996 '3 284 .. , S8 S'7 I'ZI9 I 27S 8'9 Convection cur-

~ml'nted-I------I---I--------------I-------~s-. -
for M,S, L, I 0 1010'1 " ,.. ", ,,' ,,' 320 12 .. , 

ABEIWEEN, P.53, May. 2. I I h, 10 m, G,M,T. ABERDEEN. P.54. May 7. II h. 15 m. G.M.T, ABERDEEN. P.55, May 14. II h, 30 m, G.M.T. 

Greatest 
height, 

Wind, 
Height -----. 
above C t 

M, S. L, Direc- Velo- omponen s, 
tion, city, 

,Degrees 
metres, Ifrom N, 

} 750 i .. , 

700 I 198 

500 

300 

100 

lOS 

80 

79 

m/s. 

0'6 

2'3 

4'2 

2'6 

W.-E, I S,-N. 

m/s. mis, 

-2'2 

-4'1 -0'7 

-2°6 -O'S 

Ground L
J 

3
0 level 90 3'1 0'0 

Wind. 
Cloud 

Observations Height 1------:-

1

------:-

1

------

and above C t 
M S L D ' V 1 omponcn s, 

Remarks, ". 1rec- e 0, 
tion, ' city, --~-~ 

Wind. 
Cloud 

Observations Height 
and lIalboS

vf Direc- Velo- Components, 
Remarks. '." tioll. city, ---~---

I IW.-E.I S.-N, 
~--------- Degrees 

metres, from N, 

W,-K I S,-N, 

mis, 
Two theodo, 

'" lites; but bal-
loon lost to out 
station in the 

rd fi r s t minute 
<l) owing to the e rapid forma, 
~ tion of fog; 
oe ~~st h~~~50s:: e, tion in the fog, 

Degrees 
metres. from N, 

680 

600 121 

47S 118 

300 II6 

100 116 

30 12S 

m/s. mis, mis, 

16'5 - 14'1 +8'S 

19'1 -16'8 +9'0 

IS'7 - 14'1 +6'8 

12'6 - 11'3 + S'6 

13'0 - 107 +7'4 

m/s. 
Balloon lost to 
out s t a tio n 
through en-
coun teringthe 
eddy in theJee 
of the tower 

.-d from which it S was sent off. 
§ A strong wind 
~; was blowing 
oe (12 - 13 m/s,) 
9' and the bal
C'l loon dipped 

for about half 
a minute im
mediately 
after leaving 
the tower. 

500 

300 

100 

30 

349 

357 

. 345 

354 

360 

mis, 

S'I 

3'5 

mis, m/s. 

+1'6 -8'4 

+0'4 - 8'3 

+2'1- 8'0 

+0'5 - 5'1 

0'0 - 3'5 

m/s. 

Cloud 
Observa
tions and 
Remarks, 

lone theodo, 
.. , 11 i te 0 Illy, 

tered a film 
, of Stratus 1 

Balloon en-

I 
"* cloud. above 

~ WaS a sheet 
.... which there I 
cd of St,-Cu, 
9 
M 

-------------------------------- --------------1------ ------------ ------------____ _ 

Computed 
for "1.8.L. o Pressure distribution irregular, Lift 4S gm, o 

1 

24'9 -12'SI+21'61 Lift 37 gm, o Pressure distribution irregular, Lift 49 gm, 

ABERDEEN, P. 56, May 16, II h. 15m, G.M,T, ABERDEEN, P.57. May 21. I I h, 20 m. G,M,rr, ABERDEEN. P.58, May 23, I I h. 30 m. G,M,T, 

Greatest} 
height 1930 ... ". .., ,.. . .. 

1800 283 8'6 +8'4 - 1'9 2°0 

IS00 291 7'4 +6'9 -2'6 2'7 

1000 309 S 8 + 4' 5 - 3 '6 2' 5 

SOO 277 1'7 +1'7 -0°2 2'9 

250 108 4'1 - 3'9 + 1'3 S'o 

100 106 1'9 -1°8 +o'S 1'6 

Two theodo-
lites. Flightof 
balloon most 
erratic; it 
sho wed the 
., land and sea 
breeze" cir, 
culation well, 
Ballooll en, 

1110 

1000 217 15'7 +9'5 + 12'5 

~~~~~ It\:~: 7S0 21S 17'1 +9'9 + 14'0 rd 
this cloud sheet 13 
began to de- SOO 232 10'8 + 8'5 + 6'7 ~ 

One theodo
lite, Balloon 
entered base 
of C U,' Nb, 
cloud, 

1200 

1000 

750 

500 

271 

243 

4'9 -·0'1 

5'4 + S'4 +0'3 

3'3 +2'9 + 1'5 
~:!~~~g :i~~ cd 

the lIepho- 300 191 13'3 +2'5 +13'1 I e, 2S0 160 4'4 -I'S +4'1 

components 100 189 15'9 +2'4 +IS'7 100 147 5'0 -2'7 +4'2 

One theodo
lite only, 
Small lift of 
IS gm, due 
to exhaus
tion of the 
hydrogen 
supply, 
* See note 
below, 

scope. The I 
(assuming 1900 

Ground } m, as the 

_1_ev_el ___ 3_
0 
___ 

1
_3_S ___ 

Z

_'5 __ -_
I

_'8 __ +_1_'8 ___ ,,_._. i.~:~~~~f;~1-_30 __ I __ 1_8_0_~ --= + 4'4/_._,, ________ -=-_~-=-~.:: ... _____ _ 
Computed 
for M.S.L. o 260 7 'I +7'0 +1'2 Lift s6 gm, o 210 I '2', +6', + IO'S I ... m,,8 gm. o· 260 S"9 + S'S + 1"0 Lift ,8 gm. 
1-

1-

* Note attached to p, S8 :-Base of cloud (rather low Ou.-Nb,) which balloon entered was assumed at 1200 m" and the vertical velocity at 2'2 mIs, The path of balloon 

again shows the South-Easterly lower current giving place to North-Westerly one higher upo As balloon approached base of Cu, -Nb. cloud the altitude of the balloon 
increased, which probably shows a more rapid lift just below the cloud base, 



30 MAY 1913.-THE UPPER AIR. 

9. The Upper Air: Soundings by Registering Balloons (R.) and Pilot Balloons (P.). 

TABLE OF HEIGHTS, PRESSURES, AXD TEMPERATUHES. 

18 h. 55 m. n.M.T. SOUNDING No., R. 228. 

Height 
above M,S.L. Pressure. Temp. 

PLACE, PYRTON HILL. 

Latitude, 

Longitude, 

51° 38' N. 

GR~~ .. \TEST 
HEIGHT, } 15'2 km. 1 mb. 217° A. I ~ I' 'Y. 

LOWEST } 
TK\IPERATUP,E, I km. ? mb. ~ A. 

Height } 
ahove M.S. L., 150 m. 

BASE OF I .~ 1 
STRATOSPHEllE, I 10 j ~m, 

Type No. I 

From obsenatiolls at St~ttion. 

PRESSURE (~LS.L.), 

TEMPERATeIm, 

VAPOUR PRESSla:E, 

GRADIEC\'T \\TIC\'D :-Direction, 

Velocity, 

Correction for Curvature, 

F· let {W. to E. 
111 a omponen s, S. to N. 

PLACE OF FALL, Bracknell. 

Distance, 31 km. 
and 

Orientation, 147° from N. 

at 7 h. 

1004 mb. 

282(' A. 

Pressu/'e 

Distribution 

Irrcg,dar. 

at 18 h. G.M.T. 

1005 mb. 

286~ A. 

Pressw'e 

D istribut ion 

Irregular. 

6 h. 53 m. G.M.T. SOUNDING No. R. 229. 

PLACE, PYRTON HILL. Height 
above M.S.L. 

Pressure. Temp. 
Latitude, 

Longitude, 1° I' W. 

Height } 

GREATE~T } 
HEIGHT, 10'0 km. 256 mb. 221 ° A. 

above M.S.L., 150 m, LOWEST } ? klll. 
TEMPERATURE, 

? mb. 1 A. 
PLACE OF FALL, Towcester. 

Distance, SI km. 
and 

STR~:~:P~~RE,} 9'6 km. 

Type So. 1 Orientation, 3600 from N. 
1-----------------~----~---~- -~--- - .~---~-

From observations at Station. 

PRESSURE C~I. S. L.), 

TEMPERA TURE, 

VAPOUR PRESSURE, 

GRADIE~T 'YI~D :-Direction, 

Velocity, 

Correction for Curvature, 

F · 1 C t {W. to E. lila omponen S, S. to N. 

at 7 h. 

1002 mho 

282° A. 

Pressure 

Distribution 

Irregular. 

at 18 h. G.M.T. 

1001 mb. 

281 0 A. 

285
0 

8'8 m/s. 
+ 1'0 I1I/s. 

+9'5 m/s. 
- 2'5 m/s. 

1913. May 6. 19 h. 0 m. G.M.T. SOUNDING No. R. 230. 

PLACE, PYRTON HILL. Height 
above M.S.L. 

Pressure. Temp. 
Latitude, 

Longitude, GUEATEST 
HEIGHT, }14'4 kIll. 

LOWEST } 
TEMPERA TURE, 

?km. 

BASE OF } 
STRATOSPHERE, 8'5 km. 

Type No. I 

1mb. 

1mb. 

327 mb. 

1° I' W. 

Heiuht l 
above M.S.L., J ISO m. 

? A. 

PLACE OF FALL, 'Yeedon. 

Distance 67 km. 
and 

Orientation, 355° from N. 

---~----------~-----------------------------

From observations at Station. 

PRESSURE (lVI. S. L.), 

TEMPERATURE, 

VAPOUR PRESSURE, 

GRADIENT 'YIND :-Direction, 

Velocity, 

Correction for Curvature, 

Final Components, {~: ;~ ~: 

at 7 h. 

1002 mb. 

282 0 A. 

Pressure 

Dist ribution 

Irregular. 

at 18 h. G.l\LT. 

1001 mb. 

281 0 A. 

285
0 

8'8 m/s. 

+ 1·0 m/s. 

+ 9'5 m/s. 
- 2'S m/s. 

Hei"ht I 

ab(~'e I 

111.8. L. 
Pressnre. REMARKS. 

Reading. 1 Fall per Km. 
! 

_ Temp~rature. I 

-- --------------c--~---'-------.-------------
km. mb. "A. I 00. 
15'0 119 217 
14'0 139 2 I 8 I I 

13'0 163 21 9 i I 
12'0 189 219 I _ ~ 
11'62 200 218 I 

11'0 223 217 
10'0 257 218 
9'00 300 222 
8'0 349 229 
7'06 400 237 
7'0 404 237 
5 '50 500 241 
6'0 464 II 245 
5'0 533 253 
4'1 I 600 260 
4'0 609 261 
3'0 691 266 
2 '88 700 266 
2'5 '" 269 
2'0 783 270 
1 '82 800 272 
1'5 .,. 275 
1'0 888 279 

'88 900 278 
0'5 '" 282 

---.-- ------I--~----

Ground I 

M.S.L. 1003 

I 

4 
7 
8 

8 

8 

8 
5 

4 

9 

6 

Height 
above 
lVI.S.L. 

Pressure. 
Temperature. I' 

Reading. I Fall per Km. 

km. 
10'0 
9'0 
8'99 
8'0 
7'04 
7'0 
6'0 
5'43 
5'0 
4'08 
4'0 
3'0 
2 '87 
2'5 
2'0 
1'80 
1'5 
1'0 
8'5 

'5 

Ground 
l\I.S.L. 

Height I 
above 

M.S.L. 

km. 
14'0 
13'0 
12'0 
I I '47 
II '0 

10'0 
9'0 
8'80 
8'0 
7'0 
6'85 
6'0 
5 '27 
5'0 
4'0 
3'94 
3'0 
2'79 
2'5 
2'0 
1'74 
1'5 
1'0 

'82 
'5 

Ground 
M.S.L. 

mb. I 
256 
300 

3
00 I 348 

500 

52 9 I 
600 

700 

800 

1000 

Pressure. 

mb. 
137 
157 
184 

200 

300 

400 

soo 

600 

800 

216 
25 1 

29 1 

337 
392 

452 

520 
S96 

681 

774 

881 

999 

o A. °0. 
221 

281 

8 

10 

8 

6 

7 
6 

5 

6 

6 

-~- ___ T_em_perature. I 
Reading. I Fall per Km. 

GA. 
221 
222 
222 
222 
222 
222 
221 
222 
.225 
232 

233 
24 1 

247 
249 
254 
254 
259 
260 
262 
265 
267 
269 
272 

273 
276 

280 

°C. 

I 
o 
o 

o 
-I 

4 

7 

9 
8 

5 
5 

6 

7 

8 

Isothermal at 269° from 2'3 km. 
to 2'6 km. 

REMARKS. 

Surface wind S. E. 4. 

Overcast. Balloon lost ill clouds 
in less than a minute. Good 
trace but duplicated; mean 
taken. 

REMARKS. 

Lost in three minutes. I~o· 
thermal 3'9 to 4'1 km. at 
254°· 



THE UPPER AIR.-MAY 1913. 

9. The Upper Air: Soundings by Registering Balloons (R.) and Pilot Balloons (P.)-oontinued. 

TABLE Oli' HEIGHTS, PRESSUR1£S, AND TEMPERATURES. 

6 h. 45 ID. 

Height Pressure. 
above M.S.L. 

GREA'n:,-;T\ 
HELGIJT, J ro'O km. 253 mb. 

LOWEI:i1' L 1 km. ? mb. 
TEMI'ERATPHE, ) 

BASE OF \ 9'1 km. 8 b 
STRATO:<l'HERE, J 29 m . 

Type No. I 

From obs(~\'vations at Station 

PRF~,'-;CllE (M.S.L.), 

TE:lll'EI:ATURE, 

VAPllUIl PRESSURE, 

GRAII/ENT 'WIND :-Direction, 

\' elocity, 

C.)rrection for Curvature, 

Final Oomponents, {~.:~ :: 

18 h. 55 m. 
Height 

above M.S.L. 

GREATEI:iT } 
HEIGHT, 9'2 kIll. 

LOWEST } 
TEMPEHATUllE, ? km. 

BASE OF }? k 
STltATOS1'HERE, , 9 0 m. 

Type No.1 

Pressure. 

1mb. 

1 mb. 

! 

G.M.T. i SOUNDING No., R. 231. 

Temp. 

I

I PLACE, PYRTON HILL. 

Latitude, 51° 38' N. 

I 

Longitude, 1° I' W. 

Height } J 50 m. 
1 above 1\I1.8.L., 

? A. 
J PLACE OF FALL, St. Albans. 

226° A. i 

I 

Distance, 47 km. 

I 

and 
Orientation, 76° from N. 

at 7 h. at I8h. G.M.T. 

ro05 mb. 

PressU1'''' 

Distribution 

Irreg111ar. 

1004 mh. 

15'4 m/s. 

0'0 m/s. 

+ 7'7 m/s. 
+ 13'3 m/s. 

G.M.rr. SOUNDING No" R. 232. 

Temp. PLACE, PYRTON HILL, 

226() A. 

Latitude, 
Longitude, 

Height 

51° 38' N. 
1° I' W. 

?A. 
~I bove M. S. L. , } 150 m. 

PLACE OF FALL, Orford. 

226° A, Distance, 173 km. 
and 

Orientation, 77° from N. 
- - -- --~- -------------'----------_._--

From observations at Station 

PRE8SlJ RE (1\11. S. L.), 

TE:lIl'lmATUHE, 

V A POU H PHESSUHE, 

GRADIK~\T WIND :-Direction, 

Velocity, 

Correction for Ourvature, 

Final Components, { ~. :~ ~: 

Height 
above 1\1.S. L. 

GREATEST } 
HEIGHT, I 1'7 km. 

LOWEST } 
TE:lll'ERATURE, ? km. 

BASE OF } 
STRATOSPHERE, 10'5 km. 

Type No. I 

6 h, 52 m. 

Pressure. 

?mb. 

~ mb. 

245 mb. 

at 7 h. at 18 h, G,M.T. 

ro05 mho 

280° A. 

1004 mb. 

Pressure 

Distribution 15'4 m/s. 

0'0 m/s. 

+ 7'7 m/s. 
+ 13'3 m/s. 

Irregular. 

I 
G.M.T. i 

Temp. 

¥ A. 

I 
1 

1 

SOU~DING No., R. 233. 

PLACE, PYRTON HILL. 

Latitude, 

Longitude, 

Height 
above .M.S. L" 

SIC) 38'N. 
leo I'VV. 

} 150 m. 

PLACE OF FALL, Peterboro'. 

Distance, 
and 

Orientation, 

112 km. 

28 0 from N. 
-------- -----------~------------

From observations at Station 

PllESSURE (M.S.L.), 

TE M PERATURE, 

VAPOUR PRESSURE, 

GRADIENT 'YIND :-Direction, 

at 7 h. 

1003 mb. 

282 0 A, 

at 18 h. G.M.T. 

1002 mb. 

284° A. 

Pressnre 

Distribution 

Height 
above 

M.S.L. 

km. 
10'0 
9'0 
8'85 
8'0 

7'0 

6'91 

6'0 

5'29 
5'0 
4'0 

3'93 
3'0 
2'80 
2'5 
2'0 

1 '77 
1 '5 
1 '0 

'83 
'5 

Ground 
M.S.L, 

I Pm,",", 

mho 
253 
295 

300 

400 

500 

600 

700 

800 

900 

341 

395 

45 2 

520 

594 

680 

roo I 

Temperature. 

Reading. I Fall per Km. 

I 

I 
I 

°A. 
228 
226 
226 
229 
233 
234 
240 

245 
247 
253 
253 
259 
261 
263 
267 
268 
269 
272 
273 
275 

1----
I 278 

-2 
3 

4 

7 

7 
6 

6 

8 

5 

6 

Height I I 
above Pressure. I' 

M,S.L. 

T,mp''"tur., I 

Reading. Fall per Km. 
-- ~----.----

km. 
9'0 
8'90 
8'0 

7'0 
6'92 
6'0 

5'35 
5'0 
4'01 
4'0 

3'0 
2'83 
2'5 
2'0 

1'79 
1'5 
1"0 

'84 
'5 

Ground 
M.S.L, 

Height I 

above i 

M.S.L. 

mb. 
296 

300 

400 

500 

600 

700 

800 

900 

34 1 

396 

457 

601 
685 

1002 

Pressure. 

°A. 
224 
224 
225 
232 

233 
240 

244 
247 
255 
255 
262 
263 
2 65 
267 
268 
271 

274 
275 
278 

282 

7 
8 

7 

8 

7 

5 

7 

8 

---- Temperature. I 
Reading. I Fall per Km. 

--.---~------ ~----.--~---~---- -------

kill. 
II '65 
II'O 

10'0 

9'02 
9'0 
8'0 

7'05 
7'0 
6'0 
5'46 
5'0 
4'03 
4'0 
3'0 
2'85 
2'5 
2'0 
1'80 

I' 5 
1'0 
'85 
'5 

mb. 
200 

300 

500 

600 

700 

800 

221 
260 

30 3 
349 

52 9 

603 
688 

780 

883 I 

900 I 

°A. 
21 7 
214 
216 
225 
225 
233 
242 
242 

250 

255 
259 
262 
262 
266 
266 
268 
269 
270 
272 
276 

277 
280 

2 

9 

8 

9 

8 

9 

3 

4 

3 

7 

8 

REMARKS. 

WindS.E. 3-4. Lost in 3 minutRs 
in clouds from S.S,\\'. Over
cast. Showers. V cry small 
gradient 3'3 to 3'8 kill. 

REMARKS. 

Wind S. S. E. 3. Oirrus and a 
few low clouds. Lost behind 
small patch of cloud after 
5 minutes. Isothermal 2'2 
to 2'6 km. at 263°. 

REMARKS. 

Overcast. Lost in 6 minutes. 
Isothermal 2'2 to 2'5 km. at 
268°. Very small gradient 
from 3 to 5 km. 

31 

Velocity, 

Correction for Curvature, 

20'5 m/s. 

-, 3'2 m/s. Irregltlar. -- -------1--------------

FinalOomponents {W. to E. 
, S. to N. 

- 3'0 mIse 
+ 17'0 m/s. 

Ground 
M.S.L. 1000 

282 



32 MAY 1913.-THE UPPER AIR. 

9. The Upper Air: Soundings by Registering Balloons (R.) and Pilot Balloons (P.)-continued. 

TABLE OF HEIGHTS, PRESSURES, AND TEMPERATURES. 

~Iay 9. 6 h. 52 m. G.M.T. SOUNDING No., R. 235, 

PLACE, PYRTON HILL. 
Hei!!ht Pressure. Temp. 

above ~1.S.L. Latitude, 

GREATEST l 
HEIGHT, J 11'0 kIll. 1mb. 

LOWEST } 
TEMPERATURE, ?km. ?mb. 

STR~~~~P~~RE, } 10'0 km. 259 mb. 

Type No. I 

From observations at Station 

PRESSURE (11. S. L.), 

TEMPERATURE, 

YAPorR PRESSUR~, 

GRADIEXT '\YIXD :-Directioll, 

Velocity, 

Correction for Curvature, 

F' I C t {W. to E. ma ompollen S, S. to N. 

Longitude, 10 I' W. 

?A. 
Height } 

above M.S.L., ISO m. 

PLACEOFFALL,MeltonMowbray. 

Distance, 
and 

Orientation, 

120 km. 

40 from N. 

at 7 h. 

1002 mb. 

2830 A. 

11'2 m/s. 
- 1'2 m/s. 

- 1'7 m/s. 
+ 9'8 m/s. 

at 18 h. G.M.T. 

1003 mb. 

2850 A, 

6'6 m/s. 
0'0 m/s. 

+ 1'8 m/s. 
+ 6'3 m/s. 

:Jlay 9. 18 h. 53 m. G.M.T. SOUNDING No., R. 236. 

Height 
above 2\£.S.L. Pressure. Temp. 

PLACE, PYHTON HILL. 

Latitude, 
GREATEST 
HEIGHT, } 10'0 km. 

LOWEST } ? km. 
TEMPERATt;RE, 

BASE OF } 
STRATOSPHERE, 9'1 km. 

Type No.2 

From observations at Station 

PRESSURE (M. S. L.), 

TEMPERATURE, 

?mb. 

?mb. 

301 mb. 

VAPOUR PRESSURE, 

GRADIENT '\YIND :-Direction, 

Velocity, 

Correction for Curvature, 

Final Components, {~. tt~~: 

Longitude, 10 I' ,\V. 

?A. 
Height } 150 m. 

ahove M.S.L. 

PLACE OF F ALL, Mel ton Mow bray. 

at 7 h. 

1002 mb. 

I 1'2 m/s. 
- 1'2 m/s. 
- 1'7 m/s. 
+ 9'8 m/s. 

Distance, 
and 

Orien ta tion, 

123 km. 

Ie from N. 

at 18 h. G.M.T. 

1003 mb. 

2850 A. 

1960 

6'6 m/s. 
0'0 m/s. 

+ 1'8 m/s. 
+6'3 m/s. 

May 10. 6 h. 53 m. G.M.T. SOUNDING No., R. 237. 

Height 
above M.S.L. Pressure. Temp. 

PLACE, PYRTON HILL. 

GREATEST 
HEIGHT, } 14'2 km. 

LOWEST } 
TEMPERATURE, 13 km. 

BASE OF } 
STRATOSPHERE, 9'5 km. 

Type No.2 

?mb. 

160 mb. 

271 mb. 

From observations at Station 

PRESSURE (M.S.L.), 

TEMPERATURE, 

Y APOUR PRESSURR, 

GRADIENT WIND :-Direction, 

Velocity, 

Correction for Curvature, 

Final Components, {~: :~~: 

2240 A. 

Latitude, 

Longitude, 

Height 
above M.S.L. 

Ie I' W. 

} 150 m. 

PLACE OF FALL, Melton Mowbray. 

Distance, 
and 

Orientation, 

116 km. 

6° from N. 

at 7 h. at 18 h. G.M. T. 

1006 mb. 

Pressure 

Distribution 

Irregular. 

1008 mb. 

7'8 m/s. 

- 1'0 m/s. 

+ 3'4 m/s. 
+ 5'9 m/s. 

Height I . Temperature. I 

M. S. L. Reading. I Fall per Km. 
HEMARKS. ab~ve I Pressure. 

--~---------------~--- ----;------,---------------

km. 
I 1'0 
10'0 

9'00 
8'0 
7'03 
7'0 
6'0 
5'42 

5'0 
4'06 
4'0 
3'0 
2'85 
2'5 
2'0 
1'80 

I' 5 
1'0 

'85 
'5 

Ground 
M.S.L, 

Height I 
above 

M.S.L. 

km. 
10'0 
9'0 
8'95 
8'0 

7'0 
6'98 
6'0 

5'40 

5'0 
4'04 
4'0 

3'0 
2'85 
2'5 
2'0 

1'80 

1'5 
1'0 

'85 
'5 

Ground 
1\1.S,L. 

Height I 
above 

1\1.S.L. 

krn. 
14'0 
13 '0 
12'0 
II '52 
II '0 

10'0 
9'0 
8'81 
8'0 

7'0 
6'88 
6'0 

5'34 
5'0 
4'02 

4'0 
3'0 
2'84 
2'5 
2'0 
1'82 

1'5 
1'0 

'88 
'5 

Ground 
M.S.L. 

mb. 

300 

4 00 

500 

600 

700 

800 

900 

259 

349 

1000 

Pressure. 

mb. 

300 

500 

600 

700 

800 

297 

344 
399 

529 

604 
68S 

1001 

Pressure. 

mb. 
139 
160 

200 

300 

400 

500 

600 

700 

800 

900 

185 

2 17 
25 1 

292 

340 

395 

456 

601 
685 

73 1 

782 

832 

886 

944 

1005 

-3 
5 
7 
8 

7 

7 

7 
6 

3 

9 

6 

I 

Temperature. i 

Reading. I Fall per Km.l 

°A. 
220 
221 
221 
229 
237 
237 
242 
247 
250 

259 
259 
264 
265 
267 
27 1 

272 
274 
277 
27'6 
280 

I 

8 

8 

5 

8 

9 

5 
7 

6 

6 

I 
Temperature. I 

Heading. I Fall per Km. 

°A. 
224 
221 
222 
222 
222 
223 
224 
225 
227 
231 

232 

237 
242 

245 
253 
253 
261 
262 
265 
269 
270 

272 
275 
276 
279 

-3 
I 

o 
I 

I 

3 
4 

6 

8 

8 

8 

8 

6 

8 

Overcast E.S.E. 3. 

Isothermal 2'0 to 2'6 km. at 
269°. The top of trace 
perhaps influenced by solar 
radiation, since the balloon 
did not burst. 

REMARKS. 

Wind S.E. 3. 

A few detached cumulus clouds. 
Isothermal 6'4 to 6'7 km. at 
239°· 

REMARKS. 

Overca.st, but clear in the west. 
Value of He indefinite. Cali· 
bration marks on trace in
distinct. Calibration for a 
previous ascent used. 

Trace double with 3 0 to 4 0 
difference in places. 



THE UPPER AIR-MAY 1913. 33 

9. The Upper Air: Soundings by Registering Balloons (R.) and Pilot Balloons (P.)-oontinued. 

TABLE OF HEIGHTS, PRESSURES, AND TEMPERATURES. 

Tern pera ture. 
Height 

19 13. }fay 5. 7 h. 0 m. G.M.T. SOUNDING No., 7 (1913). above Pressure. 

I Fall per Km. 

REMARKS. 
M.S.L. 

Height Pressure, Temp. 
PLACE, MANCHESTER. Reading. 

above M.S.L. 
Latitude, 53° 28' N. --"---- -- ---~--~---

GREATEST 
} 17'1 km. 84 mb, 227° A. Longitude, 2° 14' W. HEIGHT, km. mb. o A. °C, 

LOWEST } IO'4 km. { 
Height } 40 m. 17'0 85 227 Type of Base of Stratosphere not 

above 1\1.S.L., - 3 237 mb. 224 0 A. 16'0 100 224 clearly defined. 
TEMPERATURE, &J3-15k.m, 0 

15'0 1I6 224 
PLACE OF FALL,Birtles,Cheshire. 14'0 0 Temperature gradient above 8'3 

BASE OF } 
135 224 0 

STRATOSPHEI:E, 10'4 km. 237 mb. 224° A. Distance, 22 km, 13'0 157 224 I 
km. very small. 

and 
12'0 185 225 

Type No, 1. Orientation, 173 0 from N. II '5 200 I 225 I 
0 I 1'0 216 I 225 - I 10'0 251 224 

9'0 292 227 3 
8'84 300 227 2'5 8'0 340 229'5 6 
7'0 396 235 '5 
6'95 400 236 6'5 6'0 457 242 8 

From observations at Station. at 7 h, at 18 h. G.M. T. 5'33 500 247'5 
5'0 523 250 

7 4'0 597 257 
PRESSURE (M.S.L.), 1007 mb, 1004 mb. 3'95 600 257 5'5 3'0 685 262'5 
TEMPERATURE, 281° A. 285° A. 2'85 700 263'5 6 

2'5 733 265'5 
V Al'OUlt PRESSURE, 2'0 784 268'5 .. , ... 

1'83 800 269'5 6 
GlaDIENT ~WIND :-Direction, Pressure Pressure 1'5 835 271'5 

I 1"0 889 274'5 

Velocity, Distributi 0 n 
0'90 900 275 

Distribution 0'5 946 278 
0'05 1000 281 '5 I 

l'orrection for Curvature, Irregular. Irregular, 

Final Components, { 'X: ;~ :: 
Ground 1001 282 .. , 
M.S.L. I004 ... ... 

I 
I 

I I 
i Temperature. 

Height 

I 
I 

19 1 3, ~Iay 6. 19 h, 30 m. G,M,T, SOUNDING No., 8 (1913), above Pressure. -------- REMARKS. 
M.S,L. I Fall per KIn. Height 

PLACE, MANCHESTER. 

I 
Reading, 

above M.S,L. Pressure, Temp. 
Latitude, 53° 28' N, 

GREATEST 
} 16'3 km, 

Longitude, 2° 14' W, 

I 

I 

91 mb, 220'5° A. i 
HEIGHT, km, mb. 

I 
°A. °c. Height } 

LOWEST } above M,S,L., 40 m, 16'0 96 220'5 

TEMPERATURE, 9'5 km. 263 mb, 219'5° A, 15 '74 100 221 I 
PLACE OF FALL, Greenodd, 15'0 112 221'5 

Ulverston, I 

BASE OF } 14'0 131 222'5 

STRATOSl' HERE, 9'5 km, 263 mb, 219'5° A, 13'0 153 224 
1'5 

Distance, 103 km. 12'0 180 225 
I 

and 
Type No, I. Orientation, 3240 from N. 

II '28 200 225'5 I 
11'0 209 226 - 2 
10'0 244 224 - 2'5 9'0 284 221'5 
8'64 300 222'5 6'5 8'0 331 228 
7'0 386 235 7 
6'77 400 236 6'5 
6'0 449 241"5 II 

From observations at Station. at 7 h. at 18 h, G,M.T. 5'20 500 250 
5'0 515 252 '5 2'5 

PRESSURE (M.S,L.), 1001 mb. 1000 mb. 
4'0 587 255 
3'84 600 255'5 6 

TEMPERATURE, 281° A. 
3'0 671 261 

2800 A. 2'70 700 262 

V Al'OUR PRESSURE, 
2'5 719 261 

5 .. , ... 2'0 769 266 
1'70 800 267 

GRADIENT WIND :-Direction, 166° 280° 1'5 822 268 4 
1'0 877 270 

Velocity, 21'3 m/s. 10'6 m/s. 0'80 900 27 1 
0'5 934 272 '5 

Correction for Curvature, 0'0 m/s. + 1'5 m/s. 
0'00 1000 280 

Final Components, {~: !~:: - 5'2 m/s. + 11'9 mis, 
--------

+20'7 m/s. - 2'1 m/s. 
Ground 996 280 .. ' 
M.S.L, 1000 ... ... 

I 
8 



34 MAY 1913,-THE UPPER AIR. 

9, The Upper Air: Soundings by Registering Balloons (R.) and Pilot Balloons (P.).-oontinued. 

TABLE OF HEIGHTS, PRESSURES, AND TEMPERATURES, 

6 h, 0 m. G,M,T, 
II SOUNDING No" 9 (19 13), 

Height 
above M, S, L. Pressnre, Temp, 

I 

PLACE, MANCHESTER, 

Latitude, 53° 28' N, 

GREATEST 
HEIGHT, } 16'5 km, 91 mb, 221° A, 

I 
Longitude, 

LOWEST 1. 
TEMPERATURE, J 16'5 km, 91 mb, 221 ° A, 

Height 
abo\'e M,S,L, } 40m, 

PLACE OF FALL, near Burnley, 
BASE OF } 

STRATOSPHERE, 9'1 km, 285 mb, 221 '5° A, Distance, 42 km, 
and 

Type No, I. Orientation, 353° from N, 
1------------- --------------- -,------

Fro111 observations at Station, 

PREssrRE (~I.S,L,), 

TEMPERATURE, 

V Al'OLTR PRESSU1:E, 

GRADIENT WIXD :-Direction, 

Velocity, 

Correction for Curvature, 

Final Components, {W, to E. S, to N, 

at 7 h, 

1003 mb, 

Pressure 

Distribution 

Irregular, 

at 18 h, G,M_ T, 

1001 mb, 

282° A, 

Is'8m/s, 

- 27 m/s, 

+ 2'3 mis, 
+12'9 111 /8 , 

~Iay 8, 6 h, 0 m. G,M,T, SOUNDING No" 10 (1913), 

PLACE, MANCHESTER, 

GREATEST 
HEIGHT, 

Height 
above M,S, L. 

} 12'1 km, 

Pressure, Temp, 

182 mb, 222 0 A, 

Latitude, 

Longitude, 

53° 28' N, 

2° 14' 'V, 

Height } 
b 40 m, a ove M,S,L, 

LOWEST I 
TEMPERATURE, I 10'4 km, 235 mb, 218'51) A, PLACE OF FALL, near Leybnrn, 

Yorks, 
BASE OF } 10' km, 

STRATOSPHERE, 4 235 mho 218'5° A, Distance, 
and 

Orien tatioll, 

95 krn, 

Type No, I, 

From observations at Stations, 

PRESSURE (l\LS,L,), 

TEMPEP,ATURE, 

VAPOUR Pl:ESSURE, 

GRADIENT ,VIND :-Direction, 

Velocity, 

Correction for Curvature, 

F ' 1 C t {W, to E. ll1a omponen s, S, to N, 

at 7 li. 

1002 rllb. 

160° 

26'2 mis, 

- 5'1 mis, 

- 7'2 mis, 
+ 19'8 mis, 

16° from N, 

at 18 h, G,~LT, 

999 mb, 

~83° A, 

172C 

24'7 mis, 
- 5'9 mis, 

- 2'6 Ill/,;, 

+ 18'6 mis, 

May 9' 19 h, 0 m, G,M,T, SOU~DING No" II (1913), 
PLACE, MANCHESTER, 

Height Pressure, Temp. 
above M,S,L, Latitude, 53° 28' N, 

GREATEST 
HEIGHT, 

} 12'8 km, 163 mb, 222 0 A, 
Longitude, 2° 14' W, 

Height } 
above M,S,L" 40 m, 

LOWEST I 
TEMPERATURE, f 9'9 km, 260 mb, 220'5° A, PLACE OF FALL, Rockcliffe, near 

Carlisle, 

BASi<; OF } k 
STRATOSl'HJo~RE, 9'9 m, 260 mb, 220'5° A, 

Type No, I. 

From Observations at Station, 

PRESSURE (M,S,L,), 

TEMPERATURE, 

VAPOUR PRESSURE, 

GRADIENT ,VIND :-Directioll, 

Velocity, 

Correction for Curvature, 

F ' 1 C t {W, to E. ma omponen s, S, to N, 

at 7 h, 

1002 mb, 

281° A, 

1540 

13 '9 mis, 

- I '7 mis, 

- 5'3 mis, 
+ I 1'0 m/s, 

Distance, 174 km. 

and 

Orientation, 343° from N. 

at 18 h, G,M,T, 

1002 mb, 

1800 

12'6 mis, 

- 1'4 mis, 

0'0 mis, 
+11 '2 mis, 

Height 
above 

M,S,L, 
Pressure, 

1 

_____ ~~~peratu_re_, __ 1 

Reading, I Fall per Km, 1 

km, 
16'5 
16'0 
15'88 
15'0 
14'0 
13'0 
12'0 
Il'35 

mb, °A, °C, 

100 

200 

91 

97 

Il6 
136 
157 
183 

I I '0 212 

221 
221 '5 
222 
223 
223'5 
224 
224'5 
224'5 
223'5 

10'0 248 222 
9'0 289 222 
8'75 300 224 
8'0 337 228'5 
7'0 391 233'5 
6'85 400 234'5 
6'0 452 24°'5 
5 '28 500 245 
5 '0 520 246 '5 
4'0 1 597 252 '5 
3'97 600 253 
3'0 684 260 
2 '84 700 261 
2'5 730 263 
2'0 781 266'5 
1'80 800 268 
1'5 834 270 '5 
1 '0 II 888 274 
0'88 900 275 
0'5 II 943 277 
0'02 1000 278 

Ground --9-9-7--1--278--
M,S,L, 1002 

1'5 

0'5 
0'5 
0'5 

- 1 

- 1'5 
o 

6'5 
5 

7 
6 

6 

7'5 

6'5 

7'5 

Height I 
above 

l\LS,L, 
Pressure, 

Temperature, I 
Reading, I Fall per Km, 

kill, 
12'0 
11'45 
11'0 
10'0 
9'0 
8'88 
8'0 
7'0 
6'93 
6'0 
5'32 

5'0 
4'0 
3'98 
3'0 
2'82 

2'5 
2'0 
1'78 
1'5 

Illb, 

184 
200 

300 

500 

600 

700 

800 

216 
252 
294 

342 
395 

455 

523 
599 

684 

729 
777 

1'0 
0'86 I 900 
0'5 

829 
883 

943 
1000 

u A, 0C, 
221 '5 
220 
21 9 
220'5 
226 
227 
233 
239'5 
240 

246 
250 '5 
25 2'5 
258'5 
259 
264 
265'5 
267'5 
269'5 
271 
272 
277'5 
275'5 
279 
283 

- 2'5 

1'5 
5'5 

7 
6'5 

6'5 

6'5 

6 

5'5 

5'5 

8 

0'0 I ~ 
Ground 
M,SL, 

-I~~~---I-~ 
Height 1 

above 
M,S,L, 
km, 
12'0 
I I '50 
11'0 
10'0 
9'0 
g'88 
8'0 
7'0 
6'94 
6'0 
5 '37 
5'0 
4'0 
4'02 
3'0 
2'86 
2'5 
2'0 
1'83 
1'5 
I '0 

0'88 
0'5 
0'00 

-Ground 
M,S,L, 

Pressure, 

200 

300 

500 

600 

800 

900 

1000 

343 
397 

457 

526 
603 

688 

734 
784 

836 
888 

944 

997 
1001 

1 

___ T_e_m_p_e,r_a_tu_r_e_, ___ I 

Reading, I Fall per Km, 

°A, 
223'5 
224 
224'5 
220'5 
225'5 
220'5 
232 '5 
238 '5 
239 
243 
247'5 
249'5 
256 '5 
256 '5 
263 
263'5 
266 
270'5 
271'5 
27 2 '5 
276 '5 
277'5 
281 
285 

--28-5-

- 4 
5 

7 
6 

4'5 

6'5 

7 

6'5 I 

7'5 

6 

REMARKS. 

REMARKS, 

REMARKS, 
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9. The Upper Air: Soundings by Registering Balloons (B.) and Pilot Balloons (P.)-continued. 

TABLE OF HEIGHTS, PRESSURES, AND TEMPERATURES. 

:\[ay 10. 5 h. 53 m. G.M.T. SOUNDING No., 12 (1913). 

Height 
above M. S. L, Pressure. Temp. 

PLACE, MANCHESTER. 

Latitude, 

GREATEST 
HEIGHT, } 14'9 km. 120 mb. 2290 A, 

Longitude, 2
0 14' W. 

Height } ° 
above 11.S.L" 4 m, 

LOWEST } I . km 
TE:\U'ERATURE, 4 9 ' 120 mb. 2290 A, 

PLACE OF FALL, near Carlisle, 

BASE OF 1 8' km 
STItATOSPHERE, j 5 . 320 mb. 229'5 0 A. 

Distance, 

and 

162 km, 

Type No. I. 

From'Observations at Station. 

PRESSlJi~E (M,S.L.), 

TEMPERATURE, 

VAPOUR PRESSURE, 

GRADIENT WIND :-Direction, 

Velocity, 

Correction for Curvature, 

Final Components, { r· ;~ ~: 

at 7 h. 

1700 

10'2 mise 

- 1'1 mise 

- 1'6 mis, 
+ 9'0 mise 

Orientation, 344 0 from N. 

at 18 h. G.M.T. 

PreSS1tre 

Distr ib7ttion 

Irreg7llar. 

19 1 3. May 5. 7 h. 5 m. G.M.1.\ SOUNDING No., R. 238 E. I. 

GREATEST 
HEIGHT, 

Height 
above M,S.L. 

~ 15'2 km. 

LOWEST } 
TEMPERATURE, 15 km. 

BASE OF } 1 k 
STRATOSPHERE, ,7'9 m. 

Type No.2. 

Pressure. 

II7 mb. 

1mb, 

353 mb. 

Temp. 
PLACE, ESKDALEMUIR. 

Latitude, 

Longitude, 30 12' W. 

Height } 243 
above M.S.L" m, 

PLACE OF FALL, Selkirk. 

Distance, 34 km. 
and 

Orientation, 420 from N. 

------ -~--------~-------~-------------

From observations at Station. 

PUR SURE (M.S.L.), 

TEMPERATURE, 

VAPOUR PRESSURE, 

GRADIENT 'VIND :-Direction, 

Velocity, 

Correction for Curvature, 

Final Components, {'X: ~~ ~. 

at 7 h. 

1008 mb. 

280 0 A. 

Pressure 

Di5tribntion 

Irregulclr. 

at 18 h. G.M, T. 

183
0 

10'1 mise 

-0'6 mIse 

+0'5 mise 
+ 9'5 III/S. 

I 

May 5. 18 h. 37 m. G.M.T. I SOUNDING No., R. 239 E. 2. 

Height 
above M.S.L. Pressure. Temp. 

I PLACE, ESKDALEl\lUIR. 

I Latitude, 

GREATEST } 
HEIGHT, 15'0 km. 124 mb. 2200 A. Longitude, 30 12' W. 

Height I 
LOWEST } 

TEMPERATURE, 9'6 km. 277 mb. 2170 A. above 11. S. L., \ 243 m. 

BAJlE OF } 
STRA TOS PHERE, 9'6 km, 

Type No. I. 

From obsenations at Station. 

PRESSURE (M,S.L.), 

TEMPERATURE, 

VAPOUR PRESSURE, 

GRADIENT WIND :-Direction, 

Velocity, . 

Correction for Curvature, 

F ' Ie {w. to E. llla omponents, S. to N. 

PLACE OF FALL, Hawick. 

Distance, 29 km. 
and 

Orientation, 60') from N. 

at 7 h. 

1008 mb. 

Pressure 

Distribution 

Irregular. 

at 18 h. G.M.T. 

1004 mb. 

2820 A. 

1830 

10'1 mIse 

- 0'6 mIse 

+0'5 mise 
+9'5 Ill/S. 

REMARKS. 
Height I I Temperature. I 
above Pressure. 

M. S. L, Reading, ! Fall per Km. 
--k-m-. --------m~b-,--- -- °A~--- ---0(;-,---- - ----.---------

14'0 139 229 Trace somewhat blurred and 
13'0 163 229'5 0'5 calibration indistinct. 
12'0 190 231 '5 2 
I I '65 200 232 
I I '0 220 230'5 
ro'o 257 231'5 
9'0 297 230 
8'93 300 229'5 
8'0 344 233 
7'0 397 237' 5 
6'96 400 238 
6'0 459 247'5 
5'40 500 253 
5 '0 529 256 
4'04 600 263 
4'0 604 263 
3'0 689 269 
2'86 700 270 
2'5 736 272 '5 
2'0 786 275 
1'87 800 275'5 
1'5 837 277 
1'0 890 279 
0'93 900 279'5 
0'5 946 281 
0'04 rooo 282 

~G~r-o-u-n~d-I--I-oo-o---I---

M,S.L, 1004 

- I 

I 
- 1'5 

3 
4'5 

10 

8'5 

7 

6 

6 

4 

Height I I above Pressure. 
M.S.L. 

Temperature. I 
Reading. I Fall per Km. 

km. mb. °A. °U. 
15'0 120 220 
14'0 141 221 
13'0 164 222 
12'0 191 222 
I I '66 200 223 
11'0 221 224 
10'0 257 225 
9'00 300 226 
8'0 347 i 226 
7'03 400 234 
7'0 40 3 234 
6'0 464 242 
5 '45 500 246 
5'0 533 250 
4'11 600 257 
4'0 609 257 
3'0 694 264 
2'95 700 264 
2'5 742 268 
2'0 790 27 1 
1'88 800 272 
1'5 840 275 
1'0 892 278 

I 

I 

a 

2 
I 

I 

o 

8 

8 

8 
7 

7 

7 

7 

Instrument broken. 

Readings therefore somewhat 
doubtful. 

REMARKS. 

Dead calm. Foggy. Inversion 
2760 to 2780 at '9 km. 

'92 900 I 278 

----:Gc-r-o---=~~'---d~ 1---.-.. --=-9-,-4~9_ -------':~~:-- 1---.-.. --

1

-------- ---

M,S.L. 1011 .. ' ,., 

Height I , above Pressure. 
M,S.L. 

kllJ. 
15'0 
14'0 
13'0 
12'0 
II '69 
I1'0 

10'0 
9'08 
9'0 
8'0 
7'1l 

7'0 
6'0 
5'50 

5'0 
4'13 
4'0 
3'0 
2'94 
2'5 
2'0 
1'87 
I' 5 
1'0 
'92 

'5 
Ground 
M.S.L. 

mb. 
124 
140 
164 
192 

200 

30 0 

500 

600 

700 

800 

900 

223 
260 

300 
35 1 

1008 

Temperature. \ 

Reading. I Fall per Km. 

'-'A. 
220 
221 
222 
223 
222 
221 
218 
222 
222 
23 1 

240 
240 

246 
250 

253 
259 
260 
266 
266 
269 
272 
273 
275 
278 
278 
280 
281 

-2 

-3 

4 
9 

9 
6 

7 

7 
6 

6 

6 

4 

REMARKS. 

Overcast, raining. Light S. E. 
wind. 

------------- ._--
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9. The Upper Air: Soundings by Registering Balloons (R.) and Pilot Balloons (P.).-aontinued. 

TABLE OF HEIGHTS, PRESSURES, AND TEMPERATURES. 

19 1 3. May 6. 7 h. 5 m, G.M.T. SOUNDING No., R. 240 E. 3. 

Height 
above 1\1. S. L. Pressure, Temp. 

I 

PLACE, ESKDALEMUIR. 

I Latitude, 55° 19' N. 
1 GREATEST "-

HEIGHT, J 13'2 km. 157 mb. 224° A. Longitude, 3° 12' oW. 

Height ( 24'" III 

LOWEST } 
TEMPERATURE, 10'3 km. 

above M.S.L., ~ .) , 
245 mb. 214° A. I 

BASE OF } . k 
STRATOSPHERE, 10 3 m. 

Type NO.2. 

From observations at Station. 

PRESSURE (1\1. S.L.), 

TEMPERATURE, 

245 mb. 

VAPOUR PRESSURE, 

GRADIENT 'VIND :-Direction, 

Velocity, 

Correction for Curvature, 

Final Components, {~: ;~ ~: 

i PLACE OF FALL, Larbert. 

Distance, 84 km. 
and 

Orientation, 334° from N. 

at 7 h, 

1001 mb. 

280 0 A, 

I 1'3 m/s. 
0'0 m/s. 

- 2'3 mis, 
+11'1 mIs, 

at 18 h. G,M, T, 

1000 mb. 

22'8 m/s. 

0'0 m/s. 

-I4'7m/s, 
+ 17 '5 m/s. 

7 h. 0 m. G.lVLT. SOUNDING No" R. 241 E. 4. 

GltEATEST 
HEIGHT, 

Height 
above M.S,L. 

} 10'6 km. 

LOWEST l 
TEMPERATURE, j 9'0 km, 

BASE OF } 
STRATOSPHERE, 9'0 km. 

Type No. I, 

Pressure. 

245 mb. 

296 mb. 

296 mb. 

From observations at Station. 

PRESSURE (M, S. L,), • 

TEMPERATURE, 

V APOUR PRESSURE, • 

GltADIENT "'em :-Direction, ' 

Velocity, 

Correction for Curvature, 

Final Components . 0 • { w t E 
, S. to N. 

Temp. 

224° A. 

PLACE, ESKDALEMUIR, 

Latitude, 

Longitude, 3° 12' W, 

Height } 243 m, 
above M. S, L. , 

PLACE OF FALL, Kilpatrick. 

Distance, 102 km. 
and 

Orientation, 315° from N. 

at 7 h. 
1003 mb. 

277° A. 

175° 

at 18 h G.M.T. 

1003 mb, 

279° A, 

8'7 mis, 
- 0'3 mis, 

149 0 

25'2 mis, 

0'0 mIs, 

- 13'0 mis, 
+ 21 '6 m/s. 

- 0'7 mis, 
+ 8'4 mis, 

19 h. 0 m. G.M.T. SOUNDING No., R. 242 E. 5. 

GREATEST 
HElGHT, 

Height 
above M.S,L. 

} 15'0 km. 

LOWEST } 8'1 km, 
TEMPERATURE, 

BASE OF } 
STRATOSPHERE, 8' I km. 

Type No. I. 

From observations at Station, 

PRESSURE (M.S,L,), 

TEMPERATURE, 

V APO-V-R PRESSURE, 

Pressure. 

120 mb. 

335 mb. 

335 mb. 

GRADIENT WIND :-Direction, 

Velocity, 

Correction for Curvature, 

Final Components, {W. to E, 
S. to N. 

Temp. 
PLACE, ESKDALEMUIR. 

Latitude, 

Longitude, 

Height } 243 m, above M.S.L" _ 

PLACE OF FALL, West Linton. 

Distance, 55 km. 
and 

Orientation, 3510 from N. 

at 7 h. at 18 h. G.M. T. 

1003 mb, 1003 mb. 

25 '2 m/s. 

-0'3 m/s. 0'0 m/s. 

- 0'7 m/s. 
+8'4 m/s. 

- 13'0 mis, 
+ 21'6 m/s. 

Height I 
above 

)I.S.L. 

km. 
13'0 
12'0 
II '61 
II '0 

10'0 

9'00 
8'0 

7 '01 

7'0 
6'0 

5'40 
5'0 
4'05 
4'0 
3'0 
2'85 
2'5 
2'0 

1'81 

1'5 
1'0 

'87 
'5 

Pressure. 

200 

300 

400 

500 

600 

700 

800 

900 

221 
257 

348 

529 

604 
690 

942 

Temp,,"'"'o. I 

Reading. I Fall per Km. 

°A, 
224 
223 
222 
221 
216 

221 

229 
238 
238 
247 
252 

255 
257 
257 
263 
264 
2 67 
270 

27 1 

274 
277 
277 
278 

-I 

-2 

-5 
5 
8 

9 

9 

8 

2 

6 

7 

7 

2 

REMARKS. 

Overcast, E.S,E. 5-6, Balloon 
lost in cloud in 2 minutes. 

Isothermal 0'6 to 1'0 krn. and 
from 3'0 to 3 '2 km. at 2630

• 

-- -------- ----- i~- ------- 1-------------- ------

Ground 
l\1.S,L, 1004 

Height I 

above II, 

M.S.L. 
Pressure, 

km. 
10'0 

9'0 

8'98 
8'0 

7'00 
6'0 

5'42 

5'0 
4'05 
4'0 
3'0 
2'88 
2'5 
2'0 

1'82 
1'5 
1'0 

'90 

'5 

300 

400 

500 

600 

700 

800 

900 

53 1 

604 
689 

734 
783 

836 
888 

944 

Ground 
M.S.L. 1003 

above Pressure. 
Height I 
M,S,L. 

km. mb. 
15'0 120 

14 '0 136 
13'0 157 
12 '0 184 
11'46 200 

11'0 216 
10'0 249 
9'0 291 
8'80 300 

8'0 340 

7'0 396 
6'9 1 400 
6'0 457 
5 '35 500 
5'0 52 5 
4'02 600 
4 '0 601 

3'0 688 
2'86 700 
2'5 732 

2'0 781 
1'82 800 
1'5 835 
1'0 887 
'88 900 
'5 944 

Ground 
M.S.L. 1005 

281 

Temperature, I 
Reading. I Fall per Km. 

°A, 
222 
21 9 
21 9 
225 
2.14 
24 1 

246 
250 

257 
257 
263 
264 
266 
268 
269 
270 
272 
27 2 

274 

-3 
6 

9 
7 

9 
7 

6 

5 

4 

4 

I 
Temperature. I 

Reading. I Fall per Km. 

°A. 
218 
21 9 
220 
221 
222 
222 
221 

220 
220 
218 

227 
228 

237 
243 
246 
255 
255 
260 
261 
263 
267 
268 
270 

273 
274 
277 

I 
-I 

-I 

-2 

9 

10 

9 

9 
5 

7 

6 

8 

REMARKS. 

Overcast, but clear in S, W. 

Balloon rose vertically and then 
went N.N.W. Very small 
gradient to 3'0 km. 

REMARKS. 

Overcast. Balloon lost in clouds 
at once. Very strong east 
wind. Small gradient 3'0 to 
3·4 km• 



1913. May 8. 

THE UPPER AIR.-MAY 1913. 

9. The Upper Air: Soundings by Registering Balloons (R.) and Pilot Balloons (P.).-aontinued. 

7 h. 0 m. G.M.T. 

Pressure. 

TABLE OF HEIGHTS, PRESSURES, AND TEMPERATURES. 

SOUNDING No., R. 243 E. 6. 

PLACE, ESKDALEMUIR. 

Height I 
above 

M.S.L. 
Pressure. 

1 

_____ T_em_p_e_r_a_tu_r_e· ____ 1 

Reading. I Fall per Km. , 
REMARKS. 

37 

Height 
above M.S.L. Temp. 

Latitude, 

Longitude, 

km. 
14'0 
13'0 
12'0 
II '56 
I 1'0 
10'0 

-- °A. -- 00:'----------------------· -~-- - -- ----

mb. 
GREATEST 
HEIGHT, } 14'2 km. 

LOWE:;T } 
TEMPERATUI:E, 9'5 km. 

BASE OF } 
STRATOSPHE1:E, 9'5 km. 

Type No. 1. 

133 mb. 

276 mb. 

From observations at Station. 

PRES:;URE (M. S. L.), 

TEMPERATURE, 

VAPOUR PRESSURE, 

GRADIRKT WIND :-Direction, 

Velocity, 

Corre:ction for Curvature, 

Final Components {W. to E. 
, S.to N. 

Height } 2 3 
above M.S.L., 4 m. 

PLACE OF FALL, Leith. 

Distance, 72 km. 
and 

I Orientation, 0° from N. 

at 7 h. 

1004 mb. 

280° A. 

146° 

19'1 mis, 

0'0 m/s. 

- 10'7 m/s. 
+ 15'8 mise 

at 18 h. G.M. T. 

1000 mb. 

280° A. 

26'5 m/s. 

0'0 mise 

- 12'9 m/s. 
+23'2 m/s. 

7 h. 0 m. G.M.T. SOUKDING No., R. 245 E. 7. 

Height PLACE, ESKDALEMUIR. 
above M.S.L. Pressure. Temp. 

GREATEST } 
HEIGHT, 15'2 km. II6 mb. 225° A. 

LOWEST ) 
TEMPERATURE, f 9'1 km. 293 mb. 

Latitude, 

Longitude, 

Height } 
above M. S. L., 243 m. 

BASE OF } 
PLACE OF FALL, Braco. 

STRATOSPHERE, 9'1 km. 

Type No. I. 

From observations at Station. 

PRESSURE (M. S. L.), 

TEMPERATURE, 

V,HOUR PRESSURE, 

293 mb. 

GRADIENT "YIND :-Direction, 

Velocity, 

Correction for Curvature, 

Final Components, {W, to E. 
S. to N. 

at 7 h. 

1004 mb. 

280° A. 

19'1 m/s. 

- 1 '4 m/s. 

- 10'4 mIs, 
+ 14'3 m/s. 

Distance, 120 km. 
and 

Orientation, 340° from N. 

at 18 h. G.M. T. 

1002 mb. 

2800 A. 

17'6 m/s. 

- 2'7 m/s. 

- 3'9 m/s. 
+ 14'4 mis, 

19 h. 3 m. G.M.T. SOUNDING No., R. 246 E. 8. 

Height 
Pressure. Temp. 

PLACE, ESKDALEMUIR. 
above M. S. L. Latitude, 

GREATEST } 
HEIGHT, 12'0 km. 193 mb. 223° A. Longitude, 3° 12' W. 

LOWEST } k 
TEMPERATURE, 9'1 m. 294 mb. 219° A. 

Height } 
above ,M.S.L., 2 43 m. 

BASE OF } 
PLACE OF FALL, Fort Augustus. 

STRATOSPHERE, 9'1 km. 294 mb. 219° A. 

Type No, I. 

From observations at Station. 

PRESSURE (M.S. L.). 

TEMPERATURE, 

VAPOUR PRESSURE, 

GRADlENT WIND :-Direction, 

Velocity, 

Correction for Curvature, 

Final Components {W. to E. 
, S. to N. 

at 7 h. 

1004 mb. 

280" A. 

144
0 

19'1 m/s. 

- 1'4 m/s. 

- 10'4 mis, 
+ 14'3 m/s. 

Distance, 219 km. 
and 

Orientation, 335° from N. 

at 18 h. G.M.T. 

1002 mb. 

280° A. 

165° 

17'6 m/s. 

- 2'7 miSe 

- 3·9 m/s• 
+ 14'4 m/s. 

9'0 
8'98 
8'0 
7'0 
6'99 
6'0 
5 '41 
5'0 
4'07 
4'0 
3'0 
2'88 
2'5 
2'0 
1 '$2 

1'5 
1'0 

'86 
'5 

Ground 
M.S,L. 

200 

300 

500 

600 

700 

800 

137 
160 
187 

21 7 
256 
297 

345 
399 

460 

529 

605 
689 

734 
782 

832 

885 

941 

1004 

221 
221 
222 
222 
221 
218 
221 
221 
229 
237 
237 
245 
249 
252 
256 
256 
265 
265 
268 
269 
270 
273 
276 
277 
280 
281 

o 
I 

-I 

-3 
3 
8 

8 

8 

7 

4 
9 

4 

7 

8 

above Pressure. 
M, S. L, Reading. I Fall per Km, 

Strong E.S.E. wind. Over-
cast. 

Balloon lost in one minute. 

Isothermal 2'2 to 2'5 km. at 
268°. Inversion 256°-257° 
at 4'2 km. 

RE:ftIARKS. 
Height I I Temperature. I 

------------------ --;----",.------;'---------------
kIll. mb. 0 A. °C. 
15'0 120 225 
14'0 141 224 
13'0 164 224 
12'0 189 222 
I I '62 200 222 
I 1'0 220 223 
10'0 257 221 
9'0 297 220 
8'98 300 220 
8'0 344 228 
7'0 399 237 
6'98 400 2 37 
6'0 461 243 
5'40 500 248 
5'0 529 251 
4'03 600 257 
4'0 603 2 57 
3 '0 687 262 
2'87 700 263 
2'5 733 264 
2'0 783 267 
1'82 800 268 
1'5 835 2 70 

1'0 888 274 
'89 900 2 75 

- 1 
o 

- 2 

- 2 

- I 

8 

9 
6 

8 

6 

5 

5 

7 

6 
'5 944 277 ________ _ 

Ground '" ---278-
M. S.L. I 1004 .. , 

Height I 
above 

M.S,L. 
Pressure. 

I 
Temperature. I 

- Reading. I Fall per Km. 

km. 
12'0 
11'58 
II'O 
10'0 

9'0 

mb. 
193 

200 
21 9 
2 55 
2 97 

°A. 
223 
223 
223 
219 
220 

8'90 300 221 
8'0 344 230 
7'0 397 238 
6'96 400 238 
6'0 459 243 
5'36 500 247 
5'0 527 249 
4 '03 600 256 
4'0 603 256 
3'0 689 263 
2'88 700 264 
2~ 734 266 
2'0 7~4 268 
1'84 800 269 
1'5 825 271 
1'0 886 273 

'88 900 274 
----::::c---·-".5--o-_ I ______ 9-_4=-:4 278 

Ground .,. --1~80-
M.S,L. 1005 

o 

- 4 
I 

10 

8 

5 

6 

7 

7 

5 

5 

IO 

Overcast, raining. 

Wind E.N.E. squally. 

REMARKS. 

Overcast, calm. 

Balloon lost in 3 minutes going N. 
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9. The Upper Air :-Soundings By Registering Balloons (R.) and Pilot Balloons (P.).-continued. 

1913· ~Iay 5. 7 h. 0 m. a.M T. 

Height 
above :-'1.S. L. Pressure. Temp. 

GREATEST l 
HEIGHT, J 11'3 km. 209 mb. 

LOWEST l 

TABLE OF HEIGHTS, PRESSURES, AND TEMPERATURES. 

SOUNDING No., R.M.C.51. 

PLACE, MUNGRET COLLEGE. 

Latitude, 

Longitude, 80 41' W. 

Height 
above 

M,S.L. 

km, 
11'0 

10'0 

Pressnre. 

mb. 
21 5 
256 

Tem perature. 

Reading. I Fall per Km. 

°A. 

REMARKS, 

Light S.E. wind. A little cirrus. 

TEMPERATURE, J 
Height } 

above ::\1.8, L., 15 m. 

PLAC ~~ OF FALL, Y oughal. 

9'0 
8'92 
8'0 
7'00 
6'0 

297 
300 

? 
217 
220 
221 
227 
235 
244 
248 
25 1 
258 
258 
263 
263 
264 
266 

3 

7 
8 

Balloon disappeared nearly 
overhead. Inversion 264 0 at 
2'1 km. to 2650 at 2'5 km, 

BARE OF } 
STRATOSPHERE, 9 '4 km, 

Type ? 

From observations at Station. 

PRESSURE (l\I.S.L,), 

TEMPERATURE, 

VAPOUR PRESSURE, 

280 mb. 

GtlADIENT 'YIND :-Direction, 

Velocity, 

Correction for Curvature, 

F ' 1 C t (W. to E. 
lllaomponen s, 1. s. to N. 

217° A. Distance, 94 krn. 
and 

Orientation, 1300 from N. 

at 7 h. 

1008 mb, 

281 0 A. 

Pressure 

Distribntion 

I1'regular'. 

at 18 h. G.M. T. 

998 mb. 

2820 A. 

Station 

in V-shaped 

Depression. 

1913. May 6. 7 h. I2. Ill. a.M.T. SOmmING No" R.M.C. 52. 

GREATEST 
HEIGHT, 

Height 
above M..S.L, 

} 15'0 km. 

LOWEST I 8'2 km. 
TEMPERATUflE, f and higher 

BASE OF } 
STRATOSPHERE, 8 '2 km. 

Type No. I. 

From observations at Station. 

PRESSl'"RE (M.S.L.), 

TEMPERATURE, 

V APOUR PRESSURE, 

Pressure. 

1mb. 

1mb. 

327 mb. 

GRADIE~T 'YIND :-Direction, 

Velocity, 

Correction for Curvature, 

{
,V t E 

Final Components,s, 'to oN.'. 

Temp. 

225(' A. 

PLACE, MUNGRET COLLEGE. 

Latitude, 

Longitude, 

52038' N. 

8° 41' ,V. 
Height t 15 

above M.S.L., J m, 

PLACE OF F AI,L, Killaloe. 

Distance, 20 km. 
and 

Orientation, 30° from N. 

at 7 h. 

1002 mb. 

147° 

12'2 m/s. 

0'0 m/s. 

- 6'6 m/s. 
+ 10'2 m/s. 

at 18 h. G.M.. T. 

999 mb. 

282 0 A. 

225° 

11'2 m/s. 

+2'0 m/s. 

+ 9'3 m/s. 
+9'3 m/s. 

7 h. 7 m. G.M.T. SOUNDING No., R. M, C. 53. 

l'LACE, MUNGRET COLLEGE. 

GREATEST 
HEIGHT, 

Height 
above M.S.L. 

} 10'5 km. 

LOWEST } 
TEMPERHURE, 7'8 km. 

BASE OF } 
STRATO~l'HERE, 7'8 km. 

Type No.1. 

Pressure. 

232 mb. 

344 mb. 

344 mb. 

Temp, 
La.titude, 

Longitude, 8° 41' W. 

Height t_ 
above M.S.L" f r, m. 

PLACE OF FALL, Loughrea. 

Distance, 60 km. 
and 

Orientation, 0° from N. 
----.--~--------- .• - •. ---~-- .-- .. ------

From observations at Station. 

PRES~URE (M.S.L,), 

TEMPERATURE, 

V APOUB PUESSURE, 

GRADIENT WIND :-Direction, 

Velocity, 

Correction for Curvature, 

Final Componellts, { 'X: :~ :: 

at 7 h. 

994 mb. 

2800 A. 

170
0 

20'5 m/s. 
- 4'2 m/s. 
- 2'8 m/s. 
+ 16'1 m/s. 

at 18 h. G.M.T. 

994 mb. 

282
G A. 

I 1'9 m/s. 
0'0 m/s. 

+ 6'0 m/s. 
+ 10'3 lIl/s. 

5'4 1 

5'0 
4'03 
4'0 

3'0 
2'86 
2'5 
2'0 
1'82 
1'5 
1'0 

'9 1 

'5 

Grountl 
l\I.S,L. 

Height 
above 

lVI,S.L. 

km. 
15'0 
14'0 

13'0 
12'0 

I 1'50 
11'0 

10'0 

9'0 
8'79 
8'0 

7'0 
6'77 
6'0 
5'20 

5'0 
4'0 

3'90 

3'0 
2'76 
2'5 
2'0 

1'74 
1'5 
1'0 

'83 
'5 

Ground 
M.S,L, 

Height 
above I 
M,S.L. 1 

km. 
10'0 

9'0 
8'7 1 
8'0 

7'0 
6'80 

6'0 
5'23 
5'0 
4'0 

3'92 

3'0 
2'76 
2'5 
2'0 

1'7 1 
1'5 
1'0 

'80 
'5 

Ground 
M..S.L. 

I 

400 

500 

600 

700 

800 

900 

732 
781 

833 
889 

945 

267 
268 
271 
272 

275 

9 

7 

7 

5 

3 

5 

8 

! 

I 

I 
i 
i 
I 

I 

I 
--:~~-- -1---

2
-
80
-- 1---,-.. --1----------.. -.---

1008 

Pressure. 

mb. 

200 

300 

400 

500 

600 

700 

800 

900 

21 7 
25 1 

29 1 

724 
773 

825 
883 

939 

999 

Pressure. 

mb, 
248 
288 

300 

500 

600 

700 

800 

900 

335 
388 

449 

517 
593 

679 

72 4 
770 

823 
877 

933 

99 1 

Tem perature. 

Rpading. Fall per Km. 

°A. 
226 
225 
225 
225 
226 

226 
226 
226 
226 
226 

233 
235 
241 

244 
245 
250 

25 1 

257 
258 
260 
263 
265 
266 
270 
271 

274 

279 

°C. 

- 1 

o 
o 
I 

o 
o 

o 

7 
8 

4 

5 
7 

6 

7 

Tern pera ture. 

Readillg. 

°A. 
228 
226 
225 
223 
229 
230 

235 
242 

244 
252 

253 
259 
261 
263 
266 
268 
269 
272 

273 
275 

280 

Fall per Km. 

°C. 

-2 

-3 
6 

6 

9 
8 

7 
7 

6 

6 

i 

REMARKS. 

-------------------------

Wind N. W. Cirrus moving 
slowly from S. E, 

Isothermal 4'8 to 5' I Inn. at 
245 0

• 

REMARKS, 

------------ .. -- •. 

Overcast. Wind S.E. 4. 
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9. The Upper Air: Soundings by Registering Balloons (R.) and Pilot Balloons (P.)-oontinued. 

TABLE OF HEIGHTS, PRESSURES, AND TEMPERATURES. 

7 h. 13 m. G.M.T. SOUNDING No., R.M.C. 54. 

GREATEST 
HEIGHT, 

Height 
above M.S.L. 

} 14'2 km. 

LOWEST } 
TEMPERATUJ:E, 7'3 km. 

BASE OF } 
STRATOSl'Hl:m:;, 7'3 km. 

Type No. I. 

From observations at Station. 

PRESSURE (M.S.L.), 

TElIIPERATURE, 

VAPOUR PRESSURE, 

Pressure. 

133 mb. 

368 mb. 

368 mb. 

GRA.DIENT WIND :-Direction, 

Velocity, 

Correction for Curvature, 

Final Components, { ~: ~~ ~: 

Temp. 
PLACE, MUNGRET COLLEGE. 

Latitude, 

Longitude, 

Height } 5 
above M.8.L., I m. 

PLACE OF FALL, Oughterard. 

Distance, 98 km. 
and 

Orientation, 327° from N. 

at 7 h. 

992 mb. 

280 A 0. 

133 0 

17'6 m/s. 

- 2'2 m/s. 

- I 1'3 m/s. 
+ 10'5 m/s. 

at 18 h. G.M.T. 

993 mb. 

16"7 m/s. 

- 3'0 m/s. 

- 1'9 m/s. 
+ 13'6 m/s. 

May 9. 7 h. 0 m. G.M.T. SOUNDING No., R.D.P. 49. 

Heiuht 
above M.S.L. Pressure. Temp. 

PLACE, DITCHAM PARK. 

Latitude, 
GREATEST } 
HEIGHT, 7'7 km. ? mb. 

LOWEST L 
TEMPERATUHE, J ? km. ? mb. 

BASE OF I 
STRATOSPHEll E, J not reached 

Type No. ? 

From observations at Station. 

PRESSURE (M.S.L.), 

TEMPEllATURE, 

VAPOUR PllESSURE, 

GRADIEXT WIND :-Direction, 

Velocity, 

Conedion for Curvature, 

Final Components, {W. to E. 
S. to N. 

?A. Longitude, 0° 56' W. 

1 A. 
Height } 68 

above M.S.L., I m. 

PLACE OF FALL, Wolverton. 

at 7 h. 
1003 mho 

283° A. 

170° 

I 1'2 m/s. 

- 1'2 m/s. 

- 1'7 m/s. 
+9'8 m/s. 

Distance, 131 km. 
and 

Orientation, 3° from N. 

at 18 h. G.M.T. 

1003 mb. 

285° A. 

196° 

6'6 m/s. 

0'0 m/s. 

+ 1'8 Ill/s. 
+6'3 m/s. 

19 1 3. }\[ay roo 7 h. 0 m. G.M,T. SOUNDING No., R.D.P. 50. 

Height Pressure. Tenlp. 
above M.S.L. 

PLACE, DITCHAM PARK. 

GREATEST } 
HEIGHT, 10'6 km. ?mb. 

Latitude, 

Longitude, 0° 56' W. 

LOWEST } 
TEMPERATURE, 9'0-10'0 km. ? mb. 223 0 A. 

Height } 
above M.S.L., 168 Ill. 

BASE Olt' } 
STRATOSPHERE, 9'0 km. 

PLACE OF FALl" Sharnbrook. 

Distance, 141 km, 293 mb. 223 0 A. 

Type No.2. 
and 

Orientation, 10° from N. 
---- ---- --~-----------------------------

From observations at Station. 

PRESSURE (M. S. L. ), 

TEMPERATURE, 

VAPOUR PRESSUR~~, 

GRADIENT WIND :-DirectiolJ, 

Velocity, 

Correction for Curvature, 

Final Components, {WS· to E. 
. to N. 

at 7 h. 

1006 mb. 

283° A. 

Pressure 

Distribution 

Irregular. 

at 18 h. G.M.T. 

1008 mb. 

7'8 m/s. 

- 1'0 m/s. 

+ 3'4 m/s. 
+ 5 '9 m/s. 

Height /1 Temperature. i 

I_M_·:_.:_:'_~_' _I _p,::ure. 1~::i.~~_F~:Km:II _____ R_E_M_A_R_K_S_' ___ _ 

14'0 139 230 I Overcast. Wind S. E. 4. 
13'0 159 23 1 0 i 
12'0 186 231 
II '48 200 231 
11'0 215 231 
10'0 248 230 
9'0 287 228 
8'70 300 227 
8'0 331 225 
7'0 384 224 
6'76 400 226 
6'0 448 234 
5'25 500 241 
5'0 517 244 
4'0 592 253 
3'90 600 254 
3'0 677 260 
2'75 700 261 
2'5 723 263 
2'0 772 266 
1'71 800 268 
1'5 823 270 
1'0 877 272 

'79 900 273 
'5 733 275 

1--------1--------- -------

Ground 
M.S.L. 989 

o 

-I 

-2 

-3 

- I 

10 

10 

9 

7 

6 

6 

6 

Height 
above 

M.S.L. 
Pressure. 

Temperature. I 
REMARKS. 

R~adi~;-I Fall pel~~~_. _____________ . _~ _____ _ 

km. 
7'00 
6'0 
5'42 

5'0 
4'07 
--1-'0 
3'0 
2'89 
2'5 
2'0 
1'85 
1'5 
1'0 

'9 1 

'5 

mb. 
400 

50 0 

600 

700 

800 

900 

°A. 
236 ? 
244 
248 
25 1 

259 
260 
265 
265 
269 
271 
272 
273 
277 
278 
280 

°C. 

8 

7 

9 

5 

6 

6 

6 

Isothermal 1'8 to 2'1 kill. at 271°. 

1----1 ______ -------1 -----1---------------

Ground 
M.S.L. 1003 

Height I 
above Pressure, 

M.S.L. 

km. 
10'0 
9'0 
8'85 
8'0 
7'0 
6'95 
6'0 
5'40 

5'0 I 4'06 
4'0 
3'0 
2'90 

2'5 
2'0 
1'85 
1'5 
1'0 

'83 
'5 

Ground 
M.S.L. 

mb. 
256 
293 

300 

40 0 

500 

600 

700 

800 

900 
947 

1006 

282 

I 

Temperature. I 

-R-e-a-dl-' n-g-. -I Fall ~)e;km .. 

281 

3 
6 

8 

8 

7 

8 

7 

7 

4 

REMARKS. 

-----------------------

--------------------1 
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Note on the Soundings by Registering Balloons and the Tabulation of the Records. 
By W. H. Dines, F.R.S. 

The weather throughout the week was of a very similar character, a southerly or south-easterly type prevailinK 
The individual results are also all very similar, showing the peculiarity of a low value of He for the time of year, and in 
many insta.rices very steep gradients, reaching 10° per km. once or twice, in the upper part of the troposphere. 

It is noteworthy that the mean value of He over the British Isles has been much less since September 1911 than 
the average of the previous years would lead one to expect. The standard deviation is about 1'6 km.) and the 
difference in the means of January 1908 to September 1911, and October 1911 to June 1913 is more than six times 
the probable error due to paucity of observations. 

Out of these 23 ascents*, 14 taken at random were worked up by my assistant, Mr H. W. Baker, this being his first 
experience of the work. The first 2 were compared at once with the results I had obtained, and differences discussed. 
The remaining 12 were then done in absolute independence, and the results obtained compared when the 12 were finished. 

The following results were found from the comparison :-

1\1r Baker'S average reading of the temperature was '55
0 

below mine. The maximum difference between us was 3°'0. 

The mean of the differences, without regard to sign, was 1°'2. The standard deviation was 1°'5, giving a probable 
-error of r. 

The probable error in the value of He was equivalent to 5 mb. of pressure, or at 11 km., to 150 metres. 

The probable error in the pressure at the highest point reached was 6 mb., giving 300 metres on the height at 16 km., 
which is the average height reached. This is largely caused by uncertainty about the position of the top of the trace 
Dwing to the blur consequent on the bursting of the balloon. 

The maximum difference of 3°'0 C. was due to my carelessness rather than to any real difficulty of reading, and as a 
result of the comparison it seems to me that two careful and experienced computers would as a rule differ by about '5° C. 
in their readings of temperature, and by about 1'5 mm. in their readings of pressure. 

* For Pyrton Hill, Eskdalemuir, l\Iungret College, and Ditcham Park. The traces for Manchester are worked up by Miss Margaret White. 

TABLE SHOWING ASCENTS PUBLISHED ABOVE, A;\fD 'I'HE TIMES AT WHICH THEY WERE MADE. 

Date. Pyrton Hill. Manchester. Eskdalemuir. Mungret College. Ditcham Park. 

h m h m h m h m h m 

May 5 18 55 7 0 { I§ 3~ } 7 0 ... 

6 
{ I~ 5g} 19 30 7 5 7 12 ... 

7 { I~ 45 } 
55 

6 0 
{ I~ ~} 7 7 ... 

8 6 52 6 0 7 0 ... ... 

9 { I~ 52 } 19 0 ( 7 ~} 7 13 7 0 
53 I. 19 

10 I 6 53 5 53 ... ... 7 0 

Time is expressed in the hours 1 to 24 of civil reckoning. Temperatures are expressed in degrees absolute (273° A. =0° C.). 
Pressure is given in millibars (1000 mb. = 1 C.G.S. atmosphere=750 mm. approximately). Heights are given in kilometers (km.). 
Gradient Wind is taken to be tangential to the isobar and is com puted by the formula 'Y = 2 Col P V sin cpo 
*Base of Stratosphere.-TYPE I.-When the stratosphere commences with an inversion, the height and temperature of the first point of zero tempera> 

ture gradient are given. TYPE 2.-When the stratosphere begins with an abrupt transition to a temperature gradient below 2° per km. 
without inversion, the height and temperature of the abrupt transition are given. TYPE 3.-When there is no such abrupt change of 
temperature gradient, the base is taken to be where the mean fall of temperature for the kilometer next above is 2° or less, provided that 
it does not exceed 2° for any subsequent kilometer. If some other position for the base seems to the tabulator to be more suitable, it is 
noted in the column for" Remarks." 



METEOROLOGICAL OFFICE OBSERVATORIES-GEOPHYSICA_L JOURNAL. 
JUNE 1913.-DAILY VALUES REFERRED TO GHEENWICH MEAN TIlVIE, AND UNITS 

BASED ON THE C.G,S. SYSTEM. [Price Is. 
Third Year,-No. 6. Meteorology, Solar Radiation, Seismology, Atmospheric Electfricity, and TerrestrioJl Magnetism. 

1. SEIS~OLOGICAL JOURNAL :-ESKDALE OBSERVATORY.-Lat. 55° 19'N. Long, 3° 12' \V. 
Microsei~m-; of N~C~mponent. 

D,ite, ----------- Remarks, 

2 

3 
-t 

5 
6 
7 
8 
9 

10 
II 
12 
13 
14 

IS 
16 
17 
IS 
19 

20 
21 
22 

25 
26 

29 

o h, 

A I T, 
:' s 

~:~ I ~ 
'1 I 5 

07 1 5 '5 
I 

~:~ I' ~ 
0'7 5 
2'0 6 

2'5 5'5 
'5 5 

0'6 4'5 
0'3 5 
0'4 5 

6 h, 12 h, 
iG~·--~T.---A;'I ;' 

0'9 5 '" s 
0'8 5 

0'9 5 I 'a 5 
1'3 5 I 'a 5 
0'7 5'5 0'5 4'5 

0'4 4'5 0'5 5 
0'7 4'5 0'6 5 
0'9 5 1'1 5 
1 '2 6 

18 h, 

AN, '1', 

'" s 
0'9 5 
1'4 5 
0'9 4'5 
0'6 5 
a'S 5 
0'7 4 
2'0 6 

---~---- - -- --------.-- - ---------- ------------------------------

4th, I, Smftll remote earthquake from I h, 19 m, -2 h, 38 m, 
4th, II, L= IO h, 52 m, Disturbance from 10 h, 18 m,-I2 h, 42 m 
6th, I, Small earthquake, S (7)=3 h, 4 m, 34 s, L=3 h, 24 Ill, End 4 h, am. 
IIth, I, Small earthquake, L=6 h, 43 m, Impulse at 6 h, 21 m, 52 s, 
13th, I, P=3 h, 6 m, 25 s, S=3 h, 20 lll, 28 s, L=3lt, 42'5 rn, .t.= 12200 km, Nearly N.-S, End 5 h, 30 m. 
14th, I, P=8 h, 49 Ill. 5 s, S=8 h, 59 rn, 2 s, L=9 h, 14 Ill. .t.=8730 km, Nearly ,due W, 

I4
t
t
1
h, IIII,} Two more earthquakes occurred, causing a continuous di~t\Ubance till 13 h, 20 m, 

14 1, , 

18th, I, Very sl1lftll disturbance betweell 7 h, 50 Ill, alld 8 h, 0 m, 
2'5 5'5 3'0 5'5 2'5 5'5 19th, I,,, " ,,0 h, 27 rn, and 0 h, 38 m, 
1'3 5 1'2 5 0'9 5 19th, I,,, " "I h, 35m, amI I h, 51 m, 
0'6 4 0'6 4 0'5 4 
0'4 3'5 0'4 5 0'5 4 19th , I,,, " ,,3 h, 55 m, and 4 h, 14 m, 
0'4 4'5 - - 0'4 5 19th , I,,, " ,. 17 h, 28 m, and 18 h, 0 In, 

0'4 5 0'4 6 0'5 5 0'5 5 20th, I,,, " ,,20 h. IO III, alld 20 h, 20 m, 
0'5 5 0'5 5 0'4 5 0'4 4'5 20th, I." " ,> 19 h, 51 m, and 19 h, 56 m, 
0'3 i 5 0'3 5 0'2 5 0'3 4'5 22nJ, II, L=3 h, 41'5 Dl, 8 U)=3 h, 35 m, 30 s, End 4 h, IO m, 
0'4 5 0'5 5'5 0'6 6'5 0'7 7 22nd, II, P= 14 h, I m, 53 s, S= 14 h, II m, 23 s, L=I4 h, 26 m, .t.=8200 km, Epicentre=SIo N" In° E. 
0'9 7 0'7 6 0'9 5 1'0 5 End 18 h, 4 m, 

'I 5 0'9 5 0'8 5 0'8 5 25th, I, Very small di~turbance between 5 h, 50 m, and 6 h, 5 m, 
0'5 5 0'4 4 0'5 5 0'4 6 26th, III, Very large earthquake, First movement 5 h, 14 m, 35 s. End at 10 h, 20 m, 
OJ 5'5 0'6 6 0'4 5'5 0'5 I 5 
0'4 5 0'3 4 0'4 5 0'3 4'5 27th, I, Very small disturbance between 0 h, 8 m, and 0 h, II m, 
0'3 5'5 0'3 4'5 0'2 4 0'1 I 4 27 th , I,,, " ,,2 h, 45 m, and 3 h, 0 m, 
0'1: 3'5 0'1 4 0'2 4 0'21 4 28th, II, P=8h, S7 m,37 s, 8=9 h , 1m, 17 s, L=9 h,2'SIl1, .t.=2200km,inS,Ely, direction, End9h'45m. 
0'3 I 4 0'4 4 0'4 5 0'81 5 31st, I, L=7 h, 49 m, End 8 h, 14 m, Very faint disturbance, 
o'S I 5 0'8 5 0'6 4'5 0'6 5 

_ ~ 0'6 5 ~:6 1 of the earth's surface in aN - 8 direction, between the ends of the swing ("'= '001 mm,), The period T (in seconds) 
is the duration of a complete oscillation, i,e, both extreme positions are passed through once during the time T, 

0'5 I 4_'5 0'4 0'5 4 6 I An explanation of the notation useu is given ill the preface, The amplitude AN is half of the actual movement 

~ ____ ~4_~~ ____ S _____ ~5~_0 __ '2~, ~4 _____________________________________________________________________________ -----______ ___ 

2, VALENCIA OBSERVATORY, CAHIRCIVEEN (KERRy),-Lat, 51° 56'N, Long, 10" 15' \V, 
Heights above Mean Sea Level :-Station, H= 12·6 rn, Barometer Cistern, Hu= 13,7 m, 

Heights above Ground :-Therrnometers, h t = 1'2 rn, Rain-gauge, hr = 0'56 rn, Sunshine Recorder, h. = 12'8 m, Cups of Anemometer, ha = 13'9 rn, 

Day, 

Pressure 
at 

Station 
Level. 

Air Temperature in 
Degrees Absolute, 

Humidity, Wind Direction in 
1 _________________ f Poin ts (8 = E, 16 = S) 

and Velocity 
(metres per second), 

Vapour 
Pressure, Percentage, 

Clouu AmoUli t 
alld 

Weather. 

Rain 

h;~rs ~ 
begill- ~ 
lIillg :::l 

- ----1-----------------1------ ----- 1--------:--------1-------------110 h, U2 

_____ 9_h, __ ~~~~1 h'l Max,\!in, 9 h, 121 h, 9 h, 121 h, __ ~h' __ J_ 2_1_h_, ___ ~~l~_ I 22 h, 

I 200 + 1 200 + 200 + 200 + 1 

-----!------------

Magnetism, 

Remarks, 

Tenths of Sky 
1IIh, lllh. millibar, % % m/sec, m/sec, covered, mill, Ius, 'Y, 0 J 0 I 

I lOIS',:; 1013'8 86'2 84'3 8S 1L77 II'S 11'9 76 S8 14 2 15 5 8 ,9 I 9'7 8'S Fairtl)dulJ. .. ' .. ' .. , 
2 1006'8 IOlO'S 84'1 83'2 8.7 82 12'9 10'8 98 88 15 8 21 4 IO=o. 3 0'8 4'6.2 7 h,-lO h, =u .. , '.. .., 
3 1013'S 1012'S 86'2 86'3 88 82 13'2 13'9 86 92 14 4 II 5 8=1) 10=°.0 2'0 1'1 =0 ,.. ,.. .., 
4 1009'3 100S'9' 87'1 85'4 88 x8S [4'2 13'9 88 96 12 5 13 3 IO=o 10=°. 9'9 - =0, .17 h,-21 h, .. , .. , .. , 

5 10037 1010'S 85'7 i 83'2 86 83 12'9 9'5 88 77 24 3 24 II IO=o. 10=° 0'5 I '9 Gloomy and showery, .. ,....., 
6 lOIS'3,lO04'I 85'1.85'1 86 i 82 11'5 11

0
3:

2
5 83 98 21 7 17 8 10 10,=:°. 12'2 1'0 Dull; =0, • IS h,-21 h, ,.. , .. 

7 1010'0 : lOll '4 83'9! 82'4 87! 81 10'8 82 88 21 II 16 3 5 10=°. 6'4 6'0 Fair to nne, ==0 p, 17878 20 197,68 9'4 
8 1014'3 1020'4 84'1 83'6 87 SI 9'8 10'5 74 02 24 9 20 7 6 7 0'3 IO'7 .0 showers a, [mist p, , .. I .. ' ' .. , 

9 1016'1 i 1006'8 84 '3 ~4 '7 n 85 83 I 1'5 13 '2 85 97 18 9 19 12 IO=o 10=°. 11'2 - Gloomy;. 13 h,-16 h, Heavy .. , ,.. .. 

10 100<)'411015'6 84'6 84'0 87 84 12'5 10'5 92 81 23 7 24 6 8 7 0'3 5'5 Visibility, .. , .. ' '" 
II 1018'711015'6 84'5 83'9 86 83 IO'S 12'5 78 96 20 6 16 2 8 10=0. 3'3 0'3 Visibility, Heavy mist p, .. , ,.. .., 
12 1018'211016'9 86'3 85'S 88 83 12'9 13'9 84 96 - I 19 7 7 10=0 0'3 7'4 Fine to dull and misty. .., .. , .. , 
13 1020'111023'9 84'6 84'3 87 84 12'2 12'5 91 95 24 6 - I IO=o 10==-0 0'5 2'4.0 showers a, =0 .. ,...., 
14 1024'7 1022'S 87'7 86'7 89 84 15'2 13'9 92 89 13 2 14 3 IO 10 - 0'1 Dull, ,.. ..' .. , 

IS 1019'31019'2 87'3 86'2 91 84 12'9 13'2 79 87 12 3 - a IO 10 - 67 Dull, =0 p, .. ' .. , ' .. 
16 1017'S ilO13'9189'8 89'! 93 82 15'6 15'9 82 88 - I -- 0 3= J,.= -- 14'0 Fine, = .. ' .. , ... 
17 1012'4'1012'8 85'3 85'9 90 x85 13'9 14'2 97 96 22 3 14 3 IO=o 10=0.0 8'1 0'9 = in morning, ,.. ,.. .., 
18 IOI2'7 !IOIS'I 86'8 85'2 09 x85 13'9 12'2 89 07 22 3 21 6 5 J,. 1'0 9'7 Fine, .0 showers 16 h, ,...., ' .. 
19 101871020'3 86'7 S5'6 88 x85 12'5 13'5 81 95 22 5 - I IO 10 1'3 1'4 Dull and showery, ,...., ~ .. , 

20 1019'610177 88'2 87'3 91 x85 14'2 14'9 83 92 - I 15 2 7 10 7'6 6'8 Fine, , .. I .. , .. , 

21 1016'3 10197 85 '9 85 '9 89;r 85 14 '2 13 '2 96 90 27 7 22 4 IO=o 10 - 6'S =0, thell fair to dull. 17885 20 177i 68 7'4 

~~ ~~~~:~ I~~~~:~ ~~:~ I ~r~ ~? ~: ~~:~ ~r~ ~~ §: ~~ I~ ~~ I~ 1~=~ ~g XI~:~ ~:~ ~t~~'my a; brighter p, ~:: ::: 1 ::: 
24 1017'0 ilO18'5 85'6 85'0 88 82 IO'8 10'5 74 76 - 0 2 3 10 1 1'5 2'0 Showery, .. , .. , 1 .. , 

25 1022'111023'2 86'9.85'3 91 80 12'5 12'2 79 86 - I - I 5 3 1'3 15'1 .s:.., Fine, .. , .. , , .. 
26 1022'11 1027'0 86'9j 85'2 87 x85 15 '6

1

'11'2 99 79 18 3 28 5 10=°.°5 - 6'6 Heavy mist clearing to fair, .. , .. , , .. 
27 1030'0 1031'S 86'3 186'7 90 84 12'5 13'9 84 88 23 4 23 2 6 10 - 7'9 Fine to fair, .. , .. , .. , 
28 1032'311032'0 87'51 86'5 91 83 14'91 13'2 90 87 21 2 - 0 IO=o 2 - 9'8 Misty to fine; visibility p, .. ' i'" .. , 
29 1029'5'1028'6 90 '6

1

87'7 x94 81 14'2! 13'5 n70 82 - I 15 2 4 J,. - 13'5 Fine, .. , .. , .. , 

~1027'4 1026'9 ~J88'2_~_~_~_I~_~_~_--=-__ I_-=-_~ 10= _7 ___ - 2'2 Fair, _~ __________ -"_'_I_'_" __ .. , 

:~:::~ 1017:4 1017'S 86'3_1~_~_~_~_I~_~_~ ____ ,~ ___ ~~~ __ 7~ 96'0 5'28 Monthly Totals ~r Me~ __ I788::_20 187 68 8'4 

<4oyearsI01441014'6 87'2186'389'983'713'213'0 80 84 4'7 4'1 88'66'33 N 1 I " , orma s, 40 years, 
- 2S years 30 years 30 years 30yrs 

x denotes the maXll11um and 1L the mlllimum value III the column, 

Wt. 45577/35 1-400-7/14, N, & Co, Ltd. Gp, XV, 

Note,-The cloud amounts In ItalIo type at ValenCIa were taken at 21 h, 
9 



42 JUNE 1913.-ME'l'EOROLOGY AND SOLAR RADIATION. 

3. K.EW OBSERVATORY, SURREy,-Lat. 51
0 

28' N. Long. O· 19' W. 
Heights above Mean Sea Level :-Station, H = 5'5 m, Barometer, Hb = 10'4 m. 

Heights above Ground :-Thermometers, ht = 3'0 m, Rain-gauge, hr = 0'53 m, SUllshine Recorder, hs = 13'3 m, Cups of Anemometer, ha = 19'81 m, 

>=~""s 
Humidity. Wind Direction in Cloud Amount Rain 0 <:) § Earth 

Day, 

l)ressure 
at 

Station 
Level. 

Air Temperature in 
Degrees Absolute, '-T-ap-o-u-r---:---- POil~~~\~~~~ctt;=S) W:~~er, h;~rs ~ ~ ~ ~ ~ T:~~~e~r-

Pressure. Percentage, (metres per seco11d), begin- >= ~ ~ ~ ~ 10 h. 
_______ 1 _______ 1 ning 55 ~.~ ,50 ____ _ 

Remarks. 

2 

3 
4 

9 h, 

mb, 
101 7'3 
101 9'2 
1017'S 
IOI6'1 

~J~h,\Ma~~!~1_21_h_,___;9-h-,~1-2-1-h~,~-9-h-,-~-2-1-h-,-II_IO~h-.~1___;2~2~1-l,~Ll-0-h-,~-+--~~~~-~-~-~0-'-3-m-,~\1_'2_11_1,1 ________ _ 
I Tpnths of Sky I 

21 h, 

:200+ 
mb, 

1018'S 8~'2 
101 7'2 87'9 
1017'5 91.2 
101 3'0 92 'S 

+ i200 + :200 + covered,' Il1m, hI's, 200 + 200 + 200 + 

86'0 I 90 L 80 
86'S! 94 SI 
89'0 97 81 
88'9 94 84 

millibar, 
9'8 I 1'2 

12·2 10'0 
13'2 13 '9 
IS '6 13'2 

% 
75 
]I 

78 
74 

m/sec, 
4 2 

20 3 
16 3 
16 2 

m/sec. 
1 

17 2 
6 10< 
3 
7 
9 

47 
14'1 
10'2 
S'5 

77 
'JL 7°4 88'0 85"2 Fine till 1011.30 n1., then dull, 

7S 87'6 8S'3 Fine all day, [<1 
7S 88·0 85 '3 Fine most of day, 
79 88 '6 85'4 Fine to fair durillg day, 

S I009'21oo8·0 91'4 85'8 92 85 13"5 II'S 65 79 16 5 17 4 7 9 1'5 7'2 - 78 88'4 85'5 Fine to fair .• 14 h,30m. 
6 1008'91015'2 85·S 84'8 90 83 12'2 10·5 85 75 20 5 20 4 9 I r'8 1'1 - ~I '67'9 85'7 .6h, 15 m,-7 h, Dnlltofail 
7 lOII'O IOI5·8 86·0 86'2 92 83 13'2 10'15 90 71 18 8:::3 2 10 0 o'S 8'5 - 80 87'3 85'7 Fine after ro h, 30 m, 
8 lOII'4 1017'1 87'9 85'2 92 82 15'2 9'1 91 66 17 7 23 2 10 1 2'0 3'5 - 76 87'3 85'7 DlIll a, .2 14 h, 40 m, [latE 
9 1021'3 1015'7 86·4 85'3 91 81 10'5 10'5 68 74 21 4 19 8 5 IO - 6'2 - 77 86'7 85'7 EB 811, 15 m.-9 h, Fine a" duo 

: 
10 1007'S 1010'6 86·6 86'S 92 85 12·9 11'2 83 72 19 8 22 5 10 10 - 7'3 - 83 86'9 85'7 Dun, a,; fine later, 
II IOI6'6I015'9 87'0 86'3 91 83 9'5 9'1 61 60 23 4 23 5 6 10 - 10'3 - 79 87'0 85'7 Fine most ofdav, 
12 1018'3 1019.0 86'9 87'1 91 84 10'5 13'2 66 83 25 2 17 2 9 8 - 2'2 - 81 87'2 85'7 Fair most of da~', 
13 I020'2 1024'8 88'2 867 90 85 12'5 II '5 73 73 24 2 7 4 9 10 - 0'5 - 78 87'6 8S'6 DHll most of daVy. 
14 1027'8 1026'0 88'S ~6'7 94 85 II'S II'5 67 73 7 3 7 6 10 2 - 2'0 - 85 87'6 85'7 Dull to fine during day, 

IS 1023'8 1020'S 90.8 89'S 96 86 I I '9 I 1'9 59 63 6 6 7 3 0= 0 - 14'5 69 83 88'1 85'7 Fine all day, 
16 1017'7 1015'9 93'1 92'9 x 84 14'9 15'9 63 68 7 3 6 2 I 10=° - 11'9 59 77 88'6 85"7 =:00 a, Fine during day, 
17 1014'9 1015'3 94'5 92 '7: 100 x 87 18·31 I7'3 72 76 6 2 20 2 5 1 - 7'7 - 82 897 85·7 Fine most of day, 
18 1015'4 1014'3 90'2 90'21 97 85 13'5 '15'6 70 79 19 3 20 4 4 10 - 8'2 66 82 89'9 85'S Fine most of day, 
19 1016'S 1017'4 88'8 157'1 I 92 85 11'5 i 11'2 64 70 22 5 24 2 5 3 0'3 10'8 - 8S 90 '3 85'9 Fairtofinednringday. 

20 1016·6 1017'1 87'1 85'9 '1' 90 84 II '2 J 14'2 70 96 21 2 - 0 10 2=:0° a::4'3 1'4 - 81 89'6 86'2 R 15 h, eO 16 h, 50llL- I 7 I 
21 1017·S IOIb'9 87'4 87'6, 93 81 14.2 i 13'2 88 I 79 3 3 6 2 7 =:oil I - 5'5 - 78 88'7 86'3 =:0 a, Fair to tine, [25 n 
22 1020'7 1020'1 89'9 88'8 i 95 82 15.2114'9 80 85 - 1 17 3 5 2 - 6'1 -- 78 88'7 86'3 == a, Fair to fine. 
23 1017.7 1015'S 89'1 87'5 II 92 85 12'91 1 3'2 72 I 80 17 5 19 4 IO I 0'5 2'1 - 82 89'1 86'3 • 12h,-12 h, 30 m, Dull to tin' 
24 1015'9 1016·0 87'4 86'4 n 89 85 10'S I 9.8 66 65 22 5 23 3 10 IO - I'I - 80 88'5 86'4 Dull most of day, 

25 1015.6 1020'2 87'3 88'6 I 91 84 11'2 13'2 70 I 76 27 6 31 2 9 10 - 4'4 48 82 88'0 86'4 Fair to fine, 
26 I022'7 1020'8 89'1 89'51 93 I 85 10·2 11·2 n 56 60 28 4 2S 4 9 9· - 6'2 - 80 88'6 86'4 Fine at intervals, 
27 1022'7 1026'4 87 'I 87 '1 I 92 85 10.21 10'2 62 63 28 5 28 2 9 0 - 8'9 - 80 88'7 86'4 Fille most of day, 
28 1027'3 1026'4 88'1 92'4 i 97 I 82 I 1'9 14'2 70 64 20 3 24 3 7 7 - 7 '3 80 77 88'2 86'4 Fair a, ; fine later. 
29 1026'S 1026'7 92.2 89'81 98 x 87 14'2 13'5 64 I 71 27 4 6 3 4 1 - 13'4 75 82 89'4 86·4 Fme all day, 

30 1027'4 1026'6 89'9 89.81 95 I ~5 II·51 13'9: 61: 74 3 2 8 2 ?7=:O° IO - 6'4 - 80 89'9 86'4 EB IOh, Fine to fail', 
-------1--1-----1----:-------------------- --------
MeanS

1

1018'IIOI8'4 88.9_ 87·9_.1~3~3_li_83'7 ~_I~_ ~_'I~ ____ ~ ___ ~~~I __ 4'_7_ 10'9 6'64 - 79·7 88'3 85'9 :Mollthly Totals ~~ea~~ 

N.o:maJ 101 5_'4 1015'2 8.8'2: 87'S 1 92'7 83'S 12'2 12·5 ....... 71 75 3'6 2'7. --- - ~ 6'47 -=-I~-=- Normals, 40 years, 
4
0

) e:rs_ ___ ____ ___ _ __ ! __ L ___ ' ___ 25_years___ '3° years 3
0 

years ___ 3 _O_Y_l'_S __ --"-__ . __ ---'-__ " __________ .. ____ . __ _ 

4, ESKDALE OBSERVATORY, DUMFRIESSHIRE.-Lat. 55° 19' N. Long, 3° 12' \V. 
Heights above Mean Sea Level :-Statioll, H = 242'0 m. Barometer, Hb = 237'0 m, 

Heights above Groun<l :-Thermometers, ht. = 0'9 lll. Rain-gauge, hr = 0'40 m, Sunshine Recorder, h8 = 1'5 m, Vane of Anemometer, hn = 15·0 m, 
- .- .---.-------;--

Fine most of day, • 22 11,-23 1 

.0Ih, .217h, 15l1l, T 17 1 
[40 II 

e 2 showers p, 
Showers during afternoon, 
.6 h,-24 h, Dull and storm,} 

The solar radiation is the mean of the readings within the nominal hour of observation (I I h, 30 m,-12 h_ 30 m,) unless some other hour is specified. 
Temperatures at or below the normal freezing point of water are printed in small type. 



tential Gradient, Po 
V oIts per metre. 

ATMOSPHERIC ELECTRICrry AND TERRESTRIAL MAGNETISM.-JUNE 1913. 43 

5. KEW OBSERVATORY. 

Charge per ce. 
Velocities of ~ Air-Earth 1-< .~ ~ . Horizontal Force.::: 

x 1020, 
Ions for 1 volt ]~. Current 'C~ ~ .......... >. 

West Declination.::: 

Factor 1'70. t per centimetre. <:..)0 x 1016, = .... 
311 

-- "Ox 
. ! 9 11,/1511,\21 h, 

I +',1 
~ 

I 
+, - - 0 c1' c2, 

0 

~f~ ~~Q 0.0-

I 
~o:l ....... o:l~""'" Maximum, r:il5° 2;0 ° 18000 I' +, 

Minimum, 
iRange. 18000 I' +, 
I 

Maximum. 
15° +, 

Minimum, 
15° +, I Range, 

vjm 
42.5 
210 

3 200 
4 2IO 

5 6.; 
6 85 
7 135 
S 200 
9 I7S 

10 So 
II lIS 
12 150 
13 65 
14 90 

IS 22.; 
16 2I~ 

Ii, Ill:; 
18 ISO 
19 135 

20 
21 
22 

23 
24 

25 
26 
27 
28 
29 

30 

135 
60 

lOS 
135 
140 

160 

- -- ----"-_. -

V Jill. vim, vim, 
425 265 300 
175 135 255 
325 200 280 
350 115 33° 

I 

160 110 230 
rIO - 21 5 
165 100 290 
85 z- 305 

I S5 II5 II5 

IrO -63 110 
165 65 II5 
175 135 200 

I 190 -35 375 

! 
250 230 290 

, 350 405 375 
.1.30 110 415 
35.5 85 225 

I 165 135 
I 

200 
160 75 200 

! 
140 I z± 275 

, - 500 230 

! 

- 85 265 
175 185 200 

I 135 75 190 
I 

IOO 135 160 
! IIO 125 160 

1'" -IJ 85 roo 
U)o 90 19° 
1<)0 350 

450 255 280 

E.·m. u,iE,.m,u . em/sec, cm/sec, K·m,U, Amp/em:!, 
-

I 

- - - - - -
- - - - - - -
- - - - - '- -
- - .- - - - 0'75 

- - - - - - -
- - - - - - -
- - - - - - -
- - -- - - - -
- - - - - - -

- - - - - - -
- - - - - - -
- - - - - - 0'85 
- - - - - - -

- - - - - - -
- - - - - - -
- - - - - - 0'80 
-

I 

- - - - - I -
I - - - - - -
I 

1'00 
- - - - - - -

- - - - - - -
- - - - - - -
- I - - - - - -
- - - --=- - - 0'60 
- - - - - - 0'25 

- - - - - - 0'55 
- - - - - - 0'60 
- - - - - - 0'25 
- - - - - - -

- - - - - - -

- - - - - - 0'95 

---
I 

'Y h m I' 
0 - - - -
0 - - - -
0 0 524 6 19 493 
0 0 5 10 20 51 487 

0 0 506 17 I 479 
I 0 501 20 20 n466 
I 0 513 19 12 473 
I 0 507 22 57 481 

'I 

0 0 515 16 10 490 i 

2 0 522 18 35 497 i 
0 0 518 17 52 492 
0 0 513 18 42 490 
I 0 516 17 42 501 
0 0 524 22 25 501 

0 I 519 o 22 498 
0 0 515 16 30 493 

° 0 506 I 31 480 
0 0 518 19 30 11466 
0 0 518 19 20 480 

2 0 509 20 IS 478 
0 0 503 23 55 476 
0 0 500 19 8 482 
I 0 519 16 24 478 
0 0 513 22 Ii:) 487 

I 0 516 19 2 497 
0 0 516 5 45 480 
0 0 518 19 55 497 
0 I X 531 21 58 479 
0 I 517 18 25 471 

0 0 512 16 40 i 485 

I 

hm I 'Y 
- -
- -

14 36 31 
II 19 23 

II 36 27 
10 20 35 
10 27 40 
10 48 26 
II 19 25 

II 33 25 
II 20 26 
II 8 23 
10 38 n 15 
12 48 23 

13 7 21 
II 20 22 
10 50 26 
10 46 x 52 
IO 56 38 

10 34 31 
II 40 27 
II 57 18 
12 36 41 
IO 46 26 

12 30 19 
14 25 36 
12 40 21 
II 2 ;1; 52 
II 30 46 

II 42 27 

44'6 
44' I 

43'5 
40' I 
44'3 
39'3 
41 '8 

40 '6 
41 '9 
41 ' 3 
41 '8 
42 '6 

X45'S 
42 '6 
43'9 
44'7 
40 '0 

37'1 
39'2 
43'9 
36 '7 
36 '7 i 

h m 

13 21 
12 7 
12 56 
13 52 
13 58 
14 5 
12 17 

14 30 
14 9 
13 20 
15 0 

14 35 

12 49 
13 56 
13 10 
12 55 
13 3 

IS 22 
14 17 
13 28 
14 8 
13 54 

36'71 16 8 
43'4 13 22 
37'8 I IS 24 

:r~ . ~~ t~ 
42'2 12 36 

33' 5 
31 ' 4 

33' I 
30' I 
32 '3 
30 '3 
31 '4 

28'3 
31 '8 
31 '1 

30 '6 
31 '1 

32 '7 
29'8 
30' I 
31 '1 

29'0 

n 26'1 

27'3 
27'8 
29'5 
28'3 

27'7 
32 '4 
29'8 
31' I 
29'3 

29'9 

h m 

7 27 
7 23 

6 3 
7 2 
6 22 

6 50 
6 32 I 

4 18' 
4 47 I 

7 39 
6 38 
7 32 

6 50 
6 5 
5 59 
7 5 
6 52 

6 14 
7 39 
6 15 
7 42 ! 

7 8 I 

5 56 ' 

6 ° 
7 45 
6 16 
6 50 

5 8 

11'1 
12'7 

IO'4 
10'0 
12'0 
9'0 

10'4 

12'3 
10' 1 
10'2 
I I' 2 

II' 5 
13' 1 
12'8 
13'8 
13'6 
1 1'0 

11'0 
I1'9 

X 16'1 

n 7'2 
8'4 

9'0 
lI'O 

8'0 
12'3 
II' 5 
IZ'3 15

0 I 
I ' 

:-;-;~-I 133~r~~ 
---------------- ---- ~I-=--I~ - - - - - - 29 ~-!-=--I~- -=--~ 

! I 

I 
---.---------- ---

~. 2.1 days. The mean values of the Potential gradient in Table 5 are computed from the data for those days on which values at each of the four hours, 3h, 9\ I5h, 2Ih, are 
given ill the t~\ble. A similar note applies to the values in Table 6, t Owing to an insufficient number of absolute observntions of potential gradient, the factor is not based 
as usual Olllyon the observations of the individual month, ::: R.ecords on 1st and 2nd too unsatisfactory for exact measurement. During the whole month the magnetic 
records are le~s reliable than nsual,-the magnetographs being in a building possessed of a large diurnal range of temperature, 

6, ESKDALE OBSERVATORY, 

Potential Gradient, 
V olts per metre, 

Factor 5'24, 

Velocities of 
Charge per cc, Ions for I volt 

x 1020, 

.-2 

.~~. 
Air-Earth 1-< ;.. I o IV • ;:: Q;.l 

Current .;:: t:: ~. ~ -0 ~. 
North Componeut, West Component, Vertical Componeut, 

Day. per centimetre, <:..)0 
~ .... X 1016, g ~ ~ fc ~ ~ 1-------;------ ~-- ------ ~-~~---- ------,-----

3 h, 9 h. I, 15 h, II' 21 h. 
I • 

+. I -
~ ;~-I----

~x o o 
--- -- 81:: ....... o:l~"" Maximum, I Minimum. 

, ..... 0 °::So O· 
C1' I c2, 15000 I' +, 150001' +. 

Maximum, i :\linimum, Maximum. I Minimum, 
5000 I' +, I 5000 I' +, 45000'Y +, I 45000 I' + , 

vjm, vim. vim, I v/m, E.,m.u.!E .. m.u, em/_sec, cm/=sec,IE,.m=,u, Amp/cm~, h ill I' I' h ill h m I' 
1 202 118 160, 390 _ -' ~- - - oa 2 21 3 1052 978 14 I 14 28 220 
2 25 1 265 202-1582 _ _ - - ZC 2 041 :xI059 n93 1 125 17 1711 199 
3 167 167 181 467 - I - - - - -- - I b I 18 27 I034 973 8 2 12 57 210 
4 362 153 91 98 - - - - - -' - I b I 20 51 1048 963 12 22 12 5 202 

5237 49 III: 265 - - - - - - - Ib I IS24 1022 95211034133 203
1 

6 460 91 I041 223 - - - - - - - 0 Cl 0 20 14 1025 958 IO 10 13 50 206 
7 -752 77 Z i II I - - - - - - - 2 C 0 19 12 1024 971 I I 23 13 52 212 
8 132 Z 771 000 - - - - - - - I h 0 20 52 I030 978 , 10 40 13 35 203 
9 63 ;1 -293 -516 - - - - - - - 2 C 0 22 45 I029 975 I I ° 14 38 202 

IO Z 35 70 216 - - - - - - - 2 b I 16 33 103 1 982 II 13 14 21 199 
II 167 56 125 77 - - - - -- - -- I b 0 17 50 1032 98r II 21 14 7 206 
12 -91 1I8 153 21 - - - - - - - I a 0 18 43 1026 987 IO 30 13 40 , I9S 

13 56 I 216 771 z23 - - - - - -- - oa ° 17 42 1032 992 10 39 14 21 206 

'Y • 
129 

nII4 
146 I 

140 

h m 
7 0 
I 27 
7 2S 
7 20 

6 3 
7 3 
8 12 
8 30 
6 36 

4 27 
8 3 
8 2 

6 42 
7 33 

It JII I' 'Y 

14 3.5 84 I46! 307 - - - - - - - . I a 0 16 57 1040 991 I I 40 14 42 ' 210 143 
I 

IS 341 125 146 279 - - - - - - - 0 a I 14 51 1035 979 9 16 14 49 ;)' 223 147 8 6 
16 230 139 98 167 - - - - - - - 0 a 0 20 8 1028 984 9 47 15 22 2041. 138 7 4 

Instrument out 
of order, 

17 lSI III 181 160 - - - - - - - 1 b 0 18 5 1025 982 10 26 13 4 2IO I 151 5 5(:; 
~98 216 I 369 98; 216 - - - - - - - I Cl 0 19 30 1027 i 966 10 41 12 53 zI2

1 

148 6 20 
167104 70,153 - - - - - - - la 11919 1056,975 II 31920208115063 

~~ ~~~ 2~~ IZ39 ~~j = = = = = = = ~~ ~ ~~ 3~ ~~~~ ~~~ ~~ ~~ I5~ I ; 16
1 I?55 9? 4 

22 362 174 rr8 160 - - - - - - - oa I 19 3 1033 975 10 57 14 IZ 205 i 153 6 IS 
23 84 139 132 j 84 - - - - - - - I b I 22 32 1038 966 12 14 14 24 2051 151 8 42 

:; ~;: 1:6 IZO) :~; == = == = == == = :: :::: ::~~ ~75 II~52 :~!: :~~I I?50 5?47 I II 

26 125 153 liS II8 _ - - - - - - I a I 19 19 1028 968 14 ZI 13 20 204 I 145 7 25 
27 132 42 rrSI 223 - - - - - - - 0 a 0 18 23 1026' 979' 12 38 ~ ? I 142 7 22 I 
28 90 139 84 167 - - - - - - - 0 a 2 18 36 1055 968 I I 5 14 5, 208 136 22 45 
29 188 174 2441 195 - - - - - - I - 0 a 2 17 55 1036 968 10 2 4 8 198 133 6 45 I 

I 
I I I 

~_~ __ ~~~=I~~-=---=--=--_I-=--_-=-_I_-=--,-=-_~ __ I_~ 1027 ~6_, rr 42 14 481~~i~5_~ _____ - __ 

M, 185*, 85'" 114*1 98* - - - - - - i - - - - 1034 1 973 - -: 206 i 144 - I 
* 25 days, See note above, Z Indeterminate. An explanation of the Headings of the columns is given in the Preface, 

x denotes the maximum and n the minimum value in the column, 



44 JUNE 1913.--RESULTS OBTAINED FROM ANEMOGRAPH S'fATIONS. 

7. Tables of Wind Components in metres per second at fixed hours, together with the mean velocity (horizontal movement) in metres per 
sel'(H1d for the hour with the maximnm hourly mil for each day, or the greatest velocity attained in a gust ancl the time of its occurrence. 

Date. 

2 

3 
4 

.s 
b 

7 
S 
9 

10 
II 

12 
13 
q 

IS 
16 
17 
18 
19 

20 
21 
22 

23 
24 

25 
26 
27 
28 
29 

30 

S+N&1 
W+E J 

S-N& \ 
\Y -E ,-

Date, 

2 

3 
4 

.::; 
6 
7 
S 
9 

10 

II 

12 
I} 

Lt 

IS 
16 
17 
18 
19 

20 
21 
22 

25 
26 
27 
28 
29 

30 

s+~ &} 
W+E 
s-:- &} 
W-E 

HOLYHEAD. t§ 
Height of Head above-Rouf ~'6 m" Gruund 13'7 m" )I.S,L, Hl':l m, 
Height of Cups ahoye-Roof 4'G 111., Ground 7'S m" )1.8,1,,15'2111, 

DEERNESS. t 
Height of Cups above-Roof 1'5111" Ground 4'9 m" U,S,I" 57'3 m, 

-----------------------

3 h. 9 h. 15 h. 21 h, 

S, ~, W, E. S, N, ,y, E. S, N, W. E. S, N, W'I E. 
-----_._._-

i 
2'7 S'S 2'3 4'S z'o 2':; I 1'7 

1'9 

0'5 

1'9 3'9 9'3 1'9 9'5! .. , 

1'2 : 1'9 '" 2'2 3'2 2'3 2'3'" 
0'2 •• 0'2 0'7 0'7 0'6 o'S I 'S' .. , 0'6 

1'5 

8'5 
1'6 

I'7 

0'7 

-'" J I 

S'l S'l 

7'9 
.. , '2'9 6'9 

4'7
' 

.. ' +'7 

0'6 

·f3 10'3 

0'5 1'2 

(\'6 2'9 

63 6'3 
0'6 I'S 

5'6 5'6 

O'S 1'0 

... ; I'S 

4'0 9'7 i .. ' 

9'71 .. , 7'1 

6'0 rO'3 

2'0 .. ,!I ',.. 2'5 

2'6 6'4 I .. , 4'4 

1'6 

2'0 2'1 2'1 I'S 

0'6 'S ['I 

2'0 S'7 ,,' 2'4 6'0 
S'o ,'6 .. , 6'9 

3'1 7'6 2'4 

'0 3'0 

3'S o'S 4'1 

I'C 2'4
1 

3'2 

6'9 z'9 10'9 

2'0 .. , II 1'0 

2'4' 5'7 

4'7 

S'S 

4'3 

6'1 

1'6 

4'3 ' 

['6 0'3, 

6'0 i 

~:7'1 
J , 

'.. 4'3,,,, '" 

S'I I'" ! 5'4 
4 '4 .. , +'4 
.. , : .. , ' S's 

9'S! 6'6 

3'6! S'S 
", ! ... 8'2 

3'3 1'4 
1'0 ,.. 0'6 1'5 

.. ' I 1'1 , 

.. , 1 0'6 0',' 

' .. ! 1'6 .. , I 0'3 
S' 5 I 

6'S' 

I'I! ••• 

~:~ I ::: 

0'6 o'S i .. , 

4'1 
0'6 

6'9 
2'6 6'4 

0'7 z'8 3'3 3'3' 1'4 3'3 

1'4 3'3 5'6 00, 'i'6 5'0' S'7 
'00 5'1 5'1 0'9 1 ~'S ['C) , .. 14'5 

6'4 "'1 1 '4 7'1 '0'91 4 '5 
0'6 z'9 .. ' .. " 1'2 0'5 00' '00 I'S i"S , .. 

0'3 .. ,! 1'2 ' .. I~~ ~ ~ ~ _"_' ~ ~ ~ ~ 

SO'211128 'O 103'7 114'4 110'8 97'2 88'9 107'2 

33'0 114'8 47'1 96'8 69'4 95'2 50 '9 96'8 

SCILLY.t.§ 
Hei:;ht of Head above-Ground g'S m" :\l,S,L, 49'7 m, 
Height of Cups ftlJoVe-GrolllHl 5'S m" ~I.:;;, L, 45'7 m, 

:\lax, 
111 a 

Gust, 

v, 
9'4 

17 '9 
12'1 
8' I 

I 1'6 
20'1 
20'1 
17'4 
22'4 

22'4 
13'0 
II '2 

11'6 
7'2 

7'6 
8'1 

13'9 
13'0 
13'9 

13'4 
8'5 
8'5 

18'8 
17'9 

12 'I 
13'0 
12 'I 
14 '3 
8'9 

5'4 

9!J. 

s, I ;{, : W, E, S, N, W, 

}fill. I 21 h, Max, 
- ; in a 

l~:. S. K. "T. E.' S. X. \\1', ]~. (;ust. 
! 

2 '7 I '6 ~ '9 ,'2 .. ,I .. , 1'2 1'2 .. ' 1'7 

5'7 .. , 1'1 

0'0 0'0 0'0 0'0 
1'2 2'1 3'Z 0'5 6'2 1'4 ('9 1'2 7'9 ~',~ I ~',~ 

2'6 

1'6 

0'6 

8'6 

1'7' g'6 

0':,' 0'3 

1'7 0'3 

6'7 
3'5 1'5 
1'6 0'7 

1'6 0'7 

7' 5 I I 'I 

2'7' 6'6 

4'Z , .. I ••• z'S 

.. , 2'3 3'5 

1'7 8'6 

I'S 4'3 

z'8 .. '\Z:9 
.. , 10 2'3 

0'7 0'3 

1'6 j 0'7 

I'Z! 0'5 

3'7 .. 'I .. , 0'7 5'3 

1'8 

2'7 :13'5 
••• 110'0 

I'3! 6'6 
6'2 I 6'2 

,'7 9'4 

6'3 ,'0 7'3 
3' 5 5'2 

:::! ... 
o'S 4'1 

0'9 

1'1 5'7 

1'2 1'7 

3'z 4'8 
r'6 2'4 

I'S 9'0 

4'3 

4'1 o'S 
3'S 

5'8 z'4 ,'0 1'3 
1'9 0'8 

Z'7 1'1 

.. , 3'4 S'I 

7'5 

5'3 S'o 
z'7 2'7 

0'5 1'2 

z'4 5'8 
2'7 )'6 

0'7 1'1 

5'9 S'9 
Z'I 

1'7 0'3 

4'7 4'7 
5'4 3'2 
1'9 o'S 
I 'z 0'5 

1'6 0'7 

1'1 

5'0 

13°'9 72'2 122'9 76'4 13 1 '8 91 '0 128·4 

66'4 97'5 - 25'0 80'3 - 16'2 104 '0 - 29'8 I 

y, 

4'5 
10'3 
4'5 
6'7 

19'7 
IS'3 
16'1 
16'1 
17'0 

I8'S 
9'8 

10'7 
I07 
4'9 

8'9 
7'6 
7'6 
7'6 
8'5 

5 '8 
9'8 
7'2 

14'8 
12'1 

4'0 
9'8 

10'3 
5'8 
0'9 

3'6 

Time of 
Gust, 

Hl's, 
o 

19 
o 

23 

23 
24 

)1in, 

45 
40 

45 
10 

30 

5 
10 

22 25 
23 45 

5 
o 45 
o 35 
2 5 

10 20 

14 25 
10 55 
16 0 

8 30 
9 40 

{ I 

15 
17 
13 

I 

4 
13 
5 

16 

21 

~ ~} 
o 

15 
40 
20 

55 
45 
o 

10 
25 

5 

Time of 
Gnst, 

Hrs, }Iin, 

7 55 
17 30 

10 40 
17 50 

23 15 
6 25 
o 55 

10 23 
22 45 
4 25 

045,115 
4 20,445 

2 20 
10 40 

{8 ~~' II4;O, } 
10 5 

2 15 
23 10 

3 5 
2 30 

19 35 
220,2330 

15 IS 
5 55 
I 50 

19 30 
5 0 

05, I 50 

3 h. 9 h, 15 h. 21 h. Vel. ill 
Max, Date, 

s, i N'I_~J E. s. I I 
'I Hourly 

,N. W,! E. S,! 1'';-,1 W'i E, HUll,' I N,I \~,' E. S, 

2 

3 
4 

5 
6 
7 
8 
9 

10 
II 
12 
13 
14 

15 
16 
17 
18 
19 

6'0 

6' I 

)'6 

z'o 

s'8 S'7 
z's 1'7 

1'3 

['6 

3'6 1'5 

I I,·, 
9'3 '00 r '9 10'9 

7'S ::, ",[I 7'S 

3'3 
9'Z 

3'4 7'3 , .. I .. ,. 3'0 4'1 
1'1 o'51z'61 .. , 4'3 I 'S 

4'0 

1'2 6'9 

o'S z'8 

0'7 :),6 

3'3 Z'I 

6'6 

"'1 S's :,'''' 6'9 .... 0~:99 
.. , 8'5 ,.. z'9 

.. '110 '5, .. , 3'S o'S 

5:41 '3 '0 i ... 10'7 10'7 

6 z, 9'21 .. , 8'z 

5'3 5'3 5'7 3'S 

1'1 3'0 

.. , '1'5 3'0 

0'5 ... i 2'6 

... I 5'2 1'3 

Z'I .. 'I S'Z 

3'0 

Z'o 0'7 

I"3 

4'6 
6'S 

1'7 

... 1 .. , 

o'S I'S 

7'6 
I 'z 6'1 

0'7 

3'0 1'3 

4'6 

4'0 

1'3 

20 
21 
22 

23 
24 

3'1 6'6 
I'S I'S 

.. , 4'9 3'5 ''','''[' z:o 
00' .. , 3 5 

25 
26 

1'3 0'9 
1'0 0'5 

27 0'0 0'0 0'0 0'0 

5'2 

0'7 

o'S 

3'9 * 
I'Z 

0'9 

5'1 5'1 

* 
Z'5 

5'6 

Z'O 10'0 

3'2 2"2 ••• 

2'6 Zoo'4' .. ,I 3 '8 
1'7 1'0 

3'6 
! 

1'5 0'6 i 

.. ' lO'zl 

IS '7 
II't 

8'2 
7'9 
7'2 

3'U 
)'(j 

26 
11..1'2 
IO'S 28 '3 S'z 9'5 

29 4" il )'0 6'5 6'5 4'3 z'9 2'7 4'1 10 S 

~ ~~ ~i~:':"I~'~ _2~ ~ ~ ~ ~ ~ ~J~~~ ___ 4'6 

~\t~:} 86'6 88'8 104'5 112'4 102'7 115'3 77'3 83'3 
S-N&l 33'0 25'8 23'9 58'S 8'1 41'9 5'1 21'9 
W-E r 

GREAT YARMOUTH. t§ 
Height of Head abuve-Ruof 10'7 m" Ground 12'8 m" l\I.S,L, 15'9 m, 

_____ . ________ H~i!ht of Cups above-Roof 3'7 m" GrollllnlS'3 m" }U~J:'."~2~_111._ 

21 h, 3h. ~ 9h, ! l5I!, 

Vate. 8.N~V.; I~ I-s.-!--~~-II-'-.'!V-, -~-~-.J-S_-, _-I-N-. '-'-V-. -E_~._:I~S-,---N-·--,__c_---,,---T,-:--E--~ ~ 

I ~: :::',... ;:: ~;.8 ::~ ;:: :::1 ::: I 2 

3 
4 

5 
6 
7 
8 
9 

10 
II 

12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 

23 
24 

25 
26 
27 
28 

0'7 

1'0 

1'<:.. l'6 1'5 2'4 3'6 1'3, .. , C'3 

0'7 

1'0 

2'8
1 

.. , 's 
1'01 ,.. Z'4 

••• ~ .. 3' 3 

4'2! .. , 

.. , : 1'0 5'1 

.. ' 'I' z'o 4 'S: 
? !? '! 

3'3 
6'S 
6'1 

0'7 

.. , I 4'9 2'6 

, 3'5 C;'7 

1'9 

c'61 

... 1 

0'2 

1'1 0'7 

0'5 

0'7 0'7 

1'3 

Z'9 

1'1 1'1 

0'3 '6 

1'0 

0'5 

1'4 

4'6 

z's 
6'6 

8'6 

I 'z s'S 

3'S I 2'6 

3'9 i 

0'5 

Z'o 

1'2 5'8 

1'1 

3'1 

4'5 

2'1 6'4 z'6 Z'7 I'S 

5'6 2'0 

z'6 
2'8 

I'Z 

:l'3 4'0 

6'4 1'[ 

3'5 o'g 
z'6 1'1 

1'0 

I'S 

Z'1 

1'0 5'1 

S'Z Z'I 

1'5 

,,, i 

1'0 i '.. 2'4 
.. , ! 0'5 I"z 

3'5 4'7 

z'4 

1'3 3'0 

1'6 

... 1 3'1 

4'7 ' 

6'0 3'7 

5'5 
4'z o'Z 

0'7 0'4 0'6 

2'1 0'6, .. , iI'S 

... 1 1'3' '00 

Z'I .. , I o'z .. , 0'2 

2'Z ... I'S ... 0'8 

4 'z z's 1'7 

1'5 1'3 0'9 

0'8 .. , 3'8 

Z'I 0'9 

0'5 I'Z 

}I:1X, ill 
f1. (~n"t 

(('-;.01'\1'

.':Itoll •. 

12 'I 
I I'2 

16'5 
16'5 
13'0 

18'3 
10'7 
I I '6 
6'7 
7'6 

8'5 
6'7 
3'1 
9'4 

I I '2 

21 50,2220 29 

3'2 Z'2 

0'8 I'S 

3'6 1'5 

o'S 3'S 

5'5 z'3 5'9 

1'9 1'3 
1'0 5'1 

z'z 1'4 

23 55 30 z'z 1'4 ... 3'0 3'0 1'3 13'9 
~~__ --1-------:- - - ----1-- ----

s~!':} 1139'0 11 65'6 81'8 93'1 91'4 108'3 49'6 69'8 

sw~:} 118'41134'0 10'8 25'1 15'8 8'5 12'6 3'4 

Time of 
Max, 

Hour, 

3 
I J, 21 
I I, 12 
17, 18 

5, 6 
II 

19 
2, 3 

4 

I, 9 
7 

22, 23 
I 

II 

10 
16, 17 

14, IS, 17 
3 

6 
9, 10, 12 

15 
? 

r, 15,16,22 

12, IS 
I 

IS, 16 
13, 23 

2 

17 

Time of 
Gust, 

Hrs, 1Iill, 
20 
IS 
S 

11 

35 
40 

35 
20 

15 35 
12 40 
7 40 

14 50 
13 55 
8 IS 
7 20 
7 IS 

21 55 
15 15 

22 5 
o 4c 

18 5 
15 5 
12 50 

10 10 
19 50 
15 55 
14 50 

9 45 

14 40 

IS 30 

14 30 

22 50 
I3 IS 

5 55 

The velocities at fixed hours are means for the interval from 30 minutes before to 30 minutes after the hour. The hours are numbered I h. to 24 h. 'rime is referred to Greenwich 
Mean ~ime. * No Record--instrument dismounted, t Robinson Cup Anemometer; Arms 0'61 m,; Diameter of Cups, 0'229 m. ; Factor 2'2, 
t Robmson Cup Anemometer; Arms 0.305 m, ; Diameter at Cups 0'127 m. ; Factor 2'8. § Dines Pressure Tube Anemometer. At Great Yarmouth, Holyhead, and Scilly 
the readings at fixed hours are taken from the Robinson Anemometer, the maxima quoted are the greatest winds in a gust as recorded by the Dines Pressure Tube, 11 29 d&ys. 



THE FREE ATMOSPHERE IN THE REGION OF THE BRITISH ISLES. -JUNE 1913. '45 

8. The Lower Layers of the Atmosphere from the Surface to 3000 metres (10,000 ft.) above Mean Sea Level. 
Soundings by Kites (K.) and Pilot Balloons (P.). 

ABERDEEN. P. 59. June 4. II h. 15m. G.M.T. ABERDEEN. P.60. June 6, II h. 20 m. G.M.T. ABERDEEN. P.61. June I I. II h. 15m. G.J\LT. 

I I Wind. 

I 

Height i ----!----- ---~ -- --- - ~ 
above i 

I )1. S. L. Direc-I Velo- Components. 

I 
tion, I city, 

W,-E, I S,-N. 

m/s. m/s. 

Wind. 
Cloud 

Observations Height 
alld above C t 

Remarks, M,S.L, Direc- Velo- omponen s. 
tion. city, -- ----~-

I W,-E,! S,-N, 

Cloud 
Observations Height 

Wind. 

and above 
Remarks. M,S.L. Direc- Velo- Components. 

tion. city. W.-E.I S.-N, 

Degrees r Degrees 

Cloud 
Observa
tions and 
Remarks. 

Greatest 
height. 

Degrees 
metreS'lfrom N ': 

}670 ...! 
mis, m/s. Two theodo- metres. from N. i m/s. mis, m/s. m/s. Two theodo. metres. :trom N, m/s. Two theodo-

... Ii t e s, B al- 3430 ... I ... ..' '" ... lites. Balloon 1940 ... .., ... ... ,.. lites. Balloon 
loon burst, 3000 182 I 3'6 +0'1 +3'6 2'6 took a huge vanished in 

m/s, mis, m/s. 

... '" i .. , Hazy. spiral course; .. , ,.. ... '" .. ' .. , small patch 
2500 186 3'7 +0'4 +37 z'9 being almost... .., ... .., ... ... of St.·Cu. 
2000 173 2'6 -0'3 +2'6 Z'o over the out· 1750 314 14'9 + 10'7 - 10'4 2'7 cloud, pass-

8 6 station, when 8 I 6 8 ing between ... .., .. ' -'" .. ,... 1500 2z5 I' +1'3 +1'3 z' it entered a 1500 311 9' + 7'4 - '4 I' two Cu, 
500 ZI8 II'I +6'9 +8'7 2'1 -II 1000 ! 330 I 2'0 + I '0 - 1'7 2'6 layer of Alto· 1000 31 I 12'5 + 9'4 - 8'3 2'4 masses, 
300 207 8'5 +3'8 +7'6 3'3 500 350! 4'0 +0'7 -3'9 Z'9 Stratuscloud.* 500 312 9'8 + 7'31- 6'6 1'0 

Grounu } 100 [78 3'6 - 0'[ + 3'6 3'[ I [00 II 68: 2'7 - 2'5 - ['0 2'9 100 I 302 8'4 + 7'[ 1- 4'5 3'8 

CO:::'::'d -~:: ::: ~ ++27:951-'-.. -11----~-I~I~I~ -+O~ -"~----~-I~ ~+ + [::6
511 

~ 6

3
:: -'-.. ------

for -'1.8.1. 0 + 1'1 ... Lift 64 gm. 0 I Station in a region of low pressure, Lift 49 gm, 0 300 12' I I .. , Lift 50 gm. 

ABERDEEN, P. 62, June 13. 1 I h. 10 m. G.M,T. BRIGHTON, K.2. June 15. 10 h. 20 m. to I I h. 30 m, G.M.T. 
--------~----------------------- --~--~----------I -----------------------------~-~~-

Greatest It 
height I J 49

20 

4750 

---------------- ----- --~------ ------- -------------1 

I 

4500 

4000 

16'8 + 13'5 - 10'0 

25'0 + 17'5 - 17'9 

17'9 + 13'3 - 12'0 

2'5 

3'5 

3'1 

3500 313 12'4 + 9'1 - 8'4 2'5 

I 

3000 3Z21 10'0 + 6'2 - 7'8 3'6 

I 2500 299 3'1 + 2'7 - 1'5 2'8 

r 2000 341 5'6 + 1'8 - 5'3 2'9 

I 1500 340 4'5 + 1'5 - 4'2 3'1 

Temperature, 
Two theodo· Soundings Height Press- i 

1· B above I Humidity Density I I Ites. alloon wl·th Kl'tes I1re. Read- Fall I ' • Direc- Veloc- , 
~~~~e,in So~~ • M,S,L, iug, per kill, . tion. ity. I 
9u, cloud low ! De rees I 

III W. moved metres, mb,. ') A, °C, % mb, 1 mgm/cc, i g m/s,! 

Wind, Cloud 
Observations 

and 
Remarks, 

but dIspersed Greatest height, 830 928'2 289 .. , 45 8'1 1'115 190-100 I 1 r Convection 
from. N.W" I Iff-om N'I I 

~~fi~~~~~ tl~~ 8 '0 ." .. . ,.. I .. , I ... I curren ts, 
~~~fac:ast~~~ ~undlev~ __ II_5_ 100_~~~ __ "_'_I~~~~I?o-I0~ 6-11_1 ______ _ 

rent) b~fo~e Computed 1 I I I I, 
~~~~g~ltm~ forM,S,L. 0 1023'0 i.. .., .. , ... ... 114 95 ~ .. 
nephoscope. 

BRIGHTON. K.3, June 19, 10 h, 30 m. to 12 h, 0 m. G,M.T, 
I rooo 329 2'1 + 1'1 - 1'8 2'3 

! 500 62 2'6 - 2'3 - 1'2 2'5 I 
I Greatest height. 755 930 '7 z83 .. , 71 8'7 1'142 280 II Partly over-
I 100 89 5'2 - 5'2 - 0'1 2'6 .. , ... ... ..' ... .., .. , ... ... cast,Cu, and 

Ground It ~ 0 ' . , 215 993'1 283 9'1 80 9'7 1'218 260 14 Fracto-Cu. 
~V~IJ .)0 i 9 . 4

0 
- 40 00 .. , Gr'oundlevel lIS 1004'9 288'8 ." 71 _ 12'7 1'207 245 II-13 

Computed -0-- Station in centre of local h;;;:-~----_comput~ ----~~ ---- ----I--~I--- ----- 275 15'4 -------
for -'1.S.1. pressure region, I t 47 gm. for M, S. L. 0 .. "..... I ... 

* Note attached to P. 60 :-At 14 h. 30 m, a slight thullderstorm fpassed over Aberdeen, and the Cu,-Nb, clonds showed in some places a curious columnar structure 
(a development of the mammato form), Their direction was from N, "'IV., but varying, 

9. The Upper Air: Soundings by Registering Balloons (R.) and Pilot Balloons (P.). 
TABLE OF HEIGH'l'S, PRESSURES, TEMPERATURES, AND WIND. 

I Temperature, Wind. 
19 1 3, June 5. 7 h, 0 m, G,M.T. SOUNDING No" R. 249, Height I 

-

above , Pressnre. Read- Fall D~rec-I v.. elo· 
REMARKS, 

Height PLACE, PYRTON HILL, M,S.L, ing. per tIon, CIty. Components. 
Pressure, Temp. I Km, above M.S,L, 

I 

---:--~- -.------- -- --~---

Latitude, 52° 38' N, 
I 

Degrees W. to S, to N, 
GREATE,.,T kIll, mb. °A. °C. from N. m/s. mis, m/s. 
HEIGHT, }n'o km. 91 mb, 225° A, Longitude, I C 0' "V, 17 '0 

1 

91 225 .. , .. , ... ... Clear. A little cirrus. 
16'35 100 224 ... ... ... . .. 

LOWEST } Height 
} 150 m. 16'0 107 224 -I 

222 0 A, 
... ." .. , ... 

TE",lPERATURE, 10'3 km. 252 mb, above lVI,S.L, - I 15'0 124 223 .. ' .. , .. , .. , . 
PLACE OF FALL, Kilsby, 

14'0 144 222 -I ... . .. ... .., 
BASE OF } 13'0 168 222 0 .. , .. , ... .. , 

STRATOSPHERE, - 10'3 km, 252 mb, 222° A. 
Distance, 12'0 196 224 2 . .. ... 75 km. .. , ... 

I I '8z 200 224 and -2 ... ... ... ... 
Type No. I. Orientation, 3510 from N. 11'0 227 222 ... .. . ..' ... 

10'0 264 
I 223 
7 

... ... ... .. . 
9'12 300 229 ... .. , .. ' , .. 

From observations at Station at 7 h. at 18 h. G,lVI, T. 9'0 305 230 
7 

.., ... ... g,o 
353 237 16z 16 -5 15 

PRESSURE (M,S,L,), 10II mb. 1007 mb. 7'10 400 245 9 ... . .. .. . ... 
7'0 406 246 158 16 -6 IS 

TEMPERATURE, 289° A, 288° A. 6'0 465 253 7 150 14 -7 12 
5'47 500 257 7 ... ... ... .. . 

V APOUR PRESSURE, .. , 5'0 53 1 260 166 16 -4 16 ... 
4'07 600 265 5 .. , ... .. . ... 

GRADIENT WIND :-Direction, 197° 243 0 4'0 606 265 6 169 IO -z 10 
3'0 689 271 173 8 - I 8 

Velocity, 6'9 mis, 14'7 mis, 2'86 700 272 '" ... ... ... 
2'0 779 275 4 174 IO -I 10 

Correction for Curvature, - 0'4 m/s. - 1'8 m/s. 1'78 800 276 '" ... .. ' ... 
1'0 881 279 4 180 3 0 3 

F' 1 C t {W, to E. + 1'9 mis, + I I '5 m/s. '82 ~ .. , ... ... .., , .. 
IDa omponen s, S. to N. +6'2 mis, Ground 288-- -~- ----- --- ~-- ---

+ 5'9 m/s. 991 .. , ... . .. .. , I .. ' - M.S L. 1005 ... ... ... .. . ... '" 

For Notes, see p, 46. 

10 ~ 



46 APRIL-MAY-JUNE 1913,-SOLAR RADIATION, 

10. Solar Radiation at South Kensington. 

APRIL, MAY, JUNE, 
-------;----------.--.. --~--- - --- .. _._--------

Day, 
:Max, 
Rate, 
Milli-

Daily Amount, Duration of Max, Daily Amount, Duration of Max, 
Bright Sunshine, Rate, Bright Sunshine, Rate, 

Daily Amount, \ 
Duration of 

Bright Sunshine, REMARKS, 

watts I 
Joules I % of 

I, per cm2
, 2 1 

per em 'I Idea, * 

\-------\ ------~- Milli- Milli-

I 
% of watts Joules I % of ! % of watts2 Joules I % of I % of 

Hours. Po;sible, per cm
2

, per cm2, Ideal. * Hours, Possible, per em, per cm2• , Ideal. * Hours, Possible: 

I~ ___ ~ ___ I ____ ' ___ ~\~ __ ~R:. ___ ~ ___ ~ ___ ~ __ ~I ____ I 

610 
964 

!I22 

2'2 
4'0 
6'4 
0'0 

17 
31 

49 

I 

I 1 

74 140 9 49 5'3 36 62 1371 41 3'6 
72 1321 46 5'5 i 37 86 2425 72 x 14'4 
73 1449 50 3'7 I 25

7 
7
5

9
7 

2222 66 10'5 3 
4 
5 

32 7 
793 3 '5 

o 
27 

54 644 22 1'0 947 'I 28 4'7 II 

70 8i2 28 1'7 II 74 1589 I 47 6'2 

6 
7 
8 
9 

10 

II 

12 
13 
14-
IS 

16 
17 
Ib 
19 
20 

7" -.) 

II 13 
57 
66 
50 
59 

1352 61 
~9S 40 

746 33 
420 

i I~ 
248 II 

n 170 

855 
1024 
674 I 

908 

744 
13 12 

73 1 
1219 

x 1770 

I 

7 
36 
44 
28 
37 

30 

52 
29 
47 
68 

8' I 
3'2 
3'8 
0'1 
0'0 

0'0 

3'5 
5 '7 
0'4 
2'4 

4'0 
6'5 
0'3 
6'4 

x 10'7 

61 
24 
29 

o 

o 
26 
42 

3 
17 

,x 88 
38 
74 
72 
70 

71 

74 
x 88 

80 
69 

820 
142 9 

n440 

688 
1670 

1610 
973 

1684 
II 64 
1775 

I8II 
2123 
2003 
1693 
789 

53 
32 

54 
37 
57 

57 
67 
63 
53 
25 

1'4 
5 '5 
0'0 

0'0 

7'0 

7 '3 
0'1 
8'3 
3'2 
7'3 

8'7 
12'1 

12'8 

10'3 
1'2 

o 
o 

46 

48 
I 

54 
21 
47 

56 
78 
82 
66 

8 

;c 100 
88 
79 
92 

84 

90 

85 
56 
77 
73 

65 
b3 
77 
86 
92 

2I 67 693 I 26 0'4 3 84 1492 46 4 '6 29 n 53 
22 51 692 26 1'8 13 79 1746 54 8'1 51 84 
23 60 1538 57 10'5 73 80 1399 43 6'1 38 62 
24' 61 1422 I 52 i 6'9 48 78 1940 59 10'2 64 58 
25 73 867 32 I 2'8 19 76 X24I2 74 IXI4'4 X90 75 

26 63 1052 38 II 2'3 16 79 1841 56 i 10'5 66 77 
27 64 944 34 1'9 13 68 1641 50 9'5' 59 87 

1040 
1586 

-1097 
2027 
1385 

1782 
132 7 

n766 
1461 

x2459 

2069 
1691 

21 96 
1908 
1282 

IOS5 
1945 
II47 
1000 

1445 

1823 
1865 

28 40 I 655 i 23 I 0'7 5 78 21 40 I 64 10'2 63 .. , 
29 '! i (1470) I 52 II 6'9 47 79 1320 40 1'5 9 7;) I 2385 
30 i 71 1012 1 36 2'1 14 ~o zz6S 68 I I '8 73 77 I I6Il 

30 

46 
32 

59 i 
40 

52 
39 
22 

42 
7I 

60 
49 
63 
55 
37 

31 

56 
33 
29 
42 

53 
54 

1'5 
7'5 
3'6 
6'0 I 
6'7 

9'3 I 

2'9 I 

0'5 
! 2'2 

14'2 

I 1'6 
5'8 
8'7 

10'2 
1'8 

3'2 
8'4 
1'2 
1'1 

3'6 

6'7 
6'7 
7'1 

I I '5 
3'8 

22 
x 88 

64 
29 
38 

9 
46 
22 
37 
41 

56 
18 
3 

13 
86 

70 

35 
52 
61 
II 

19 
51 
7 
7 

22 

40 

40 
- 43 

70 
23 

31 1 I I I 82 IS7I I 47 6'0 37 II 

I I 

---_1 ____ 1 ____ 1_---____ . ___ 1 ____ '_~ __________ 1 ________ t _______ _ 

Total --.. -. - 27232 I II 107'5 i .. , 46077! : 195 '3 I .. , 146936 I I 185 '2 

I
I 37. I 26 II 47 I I 41 I 47 I 38 

Mean :::6 R=9081 IH=3'581 72 It=I486 IH=6'30 : 77 In=I6I8 H=6'I7 
oJ 1 ii- I : 

1 

Ratio of i 
~lean Daily i 
Amount to I 

Mean Duration, I 

----------------~ -.----.--~.-

R 
J-[=262 

lvote,-I watt pCI' L'm:! 

:= 14'35 gramme - calories 
per c m2 per III i II ute, 
I gramme-calorie per 
minute=o'7 \yatt 11 early, 
I Joule=o'239 gramll1e
calories, 

If the heat we!'e distl'i
buted t h I' 0 U g 11 0 u t the 
atmosphere, 1000 gramme
calories per cm2 ,,-ould be 
sufficiellt to nlise the tem
perature 4°'1 C, It "'ould 
take 245 gramllie-cnlories 
per cm2 toraise the tempera
ture of the whole a tmos
ph ere 1° n, 

N,B,-The values of 
Solar Radiation at South 
Kensillgton are obtained 
from the recorus of a Cal
lelldar Instrument which 
depends upou the diJrerence 
of temperature between a 
black aud a bright wire ex
posed horizontally to radia
tion from the "'hole of the 
sky, The values may be 
taken as representing the 
total radiation alld the 
maximum rate of radiation 
per em2 received by a hori
zontal surface, If it is 
desired to compare the 
values published for Kew 
and Eskdalemuir in Tables 
3 allel 4 with the simul
talleous value reeonled by 
the Callendar Instrument 
the former must be III ul ti
plied by the cosille of the 
zenith distance of the sun 
at the time of observation, 
The duration of sunshine 
in this table is 0 htained 
from a Oampbell-Stokes 
Recorder, 

For values January to 
March see p, 14 

-""'.=~------------~;....,-----------~------------~--______ I 
The" Ideal" intensity of radiatioll at any install tis takell to be a function of the Sun's altitu(le only, It is approximately the highest intensity recorded at South KellsinCfton 

for the corresponding elevation of the Sun, The" Ideal" amoullt for the day is foulld by integrating. the" Ideal" intensity from sun-rise to SUll-set: it is the amount which 
could he recorded on a day when the atmosphere was in its rno,~t transparent state from sun-rise to sun-set. A memoir dealing with the subject is in preparation, 

Notes on the Tables of Upper Air Results, p. 45. 

Time is expressed inthe honl's I to 24 of civil reckoning, Temperatures are expressed in degrees absolute (273° A. =0° 0,), 
Pressure is given in millibars (1000 mh, = 1 O,G,S, atmosphere = 750 mm, approximately), Heights are given in kilometers (km,), 
Gradient Wind is taken to be tangelltial to the isobar and is computed by the formnla 'Y=2 w P V sin ¢' 
Base of Stratosphere.-TYPE I.-When the stratosphere commences with an inversion, the height and temperature of the first point of zero tempera

ture gradient are given, TYPE 2,-When the stratosphere begins with an abrupt transition to a temperature gradient below 2° per km, 
without inversion, the height and temperature of the abrupt transition are given, TYPE 3,-When there i~ no such abrupt change of 
temperature gradient, the base is takell to be where the mean fall of temperature for the kilometer next above is 2° or less, provided that 
it does not exceed 2° for any subsequent kilometer, If some other position for the base seems to the tabulator to be more suitable, it is 
noted in the column for" Remark'l," 



METEOROLOGICAL OFFICE OBSERVATORIES-GEOPHYSICA.L JOURNAL. 
JULY 1913,-DAILY VALUES REFERRED TO GREENWICH MEAN '"rIME, AND UNITS 

BASED ON THE C,G,S, SYSTEM. [Price Is. 
Third Year,-No, 7, ltfeteorology, Solar Radiation, Seismology, Atmospheric IllectTicity, and TeJ'Testrial Magnetism. 

1. SEISMOLOGICAL JOURNAL :-ESKDALE OBSERVATORy,-Lat. 55° 19' N. Long, 3° 12' 'tV. 
----~-~----~-

~Iicroseislns of -N --. C-omponent, 
Date. J-----_------::-------_------- R.emarks. 

6h, 12h, 18h. 

2 

3 
4 

5 
6 
7 
8 
9 

10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

o h. 

AN. 
~ 

0'1 
0'1 
0'2 
0'1 

0'4 
0'3 
0'4 
0'4 

0'3 
0'4 
0'2 
0'1 
0'2 
0'1 
0'1 
0'2 
0'4 
0'2 
0'4 
0'3 
0'4 
0'4 
0'5 

25 0'2 
26 0'4 
27 0'4 
28 0'1 
29 0'1 
30 0'2 

--=3_1 __ 0 '2 

T. 
s 
4 
4 
3 
4'5 

4 
4'S 
4 
4 

4'5 
5 
4'5 
4 
4 

4 
4 
4'5 
4'5 
4 

4 
4'5 
4 
4 
4'5 
4 
4 
4 
4 
4 

4 
4 

AN. T, A~.--T~ 
~ s ~ S 

0'1 4 0'1 4 
0'1 3'5 0'2 3 
0'2 3 0'2 3 
0'1 4'5 0'2 4 

0'2 4 0'2 4'5 
0'4 5 0'4 4'5 
0'2 4 0'2 4 
0'2 4 0'2 4 
0'4 4 0'2 4 

0'4 5 0'4 5 
0'4 5 0'3 5 
0'2 5 
0'1 4'5 0'1 4 
0'1 4 0'1 4 
0'1 4 0'1 3'5 
0'1 4 0'2 4 
0'4 3'5 0'4 4'5 
0'3 4'5 0'4 4 
0'3 3'5 0'2 4 

0'3 4'5 0'4 4 
0'3 4'5 0'4 4 
0'4 4 
0'7 4 
0'4 4'5 0'4 4'5 
0'2 4 
0'2 4 0'4 4 
0'2 4 0'2 4 
0'1 4 0'1 4 
0'1 4 0'1 4 
0'2 4'5 0'2 4'5 
0'1 4 0'1 4 

AN. 
~ 

0'1 
0'2 
0'1 
0'2 
0'2 
0'4 
0'4 
0'2 
0'3 
0'3 
0'2 
0'1 
0'1 
0'1 
0'1 
0'2 
0'5 
0'2 
0'2 

0'4 
0'3 

0'5 

0'2 
0'1 
0'1 
0'1 
0'2 
0'1 

T. 
s 
4 
3 
4 
4 

4 
4 
4 
4 
3'5 
4'5 
4 
4'5 
4 
4 

4 
4 
4 
4 
4 

4 
4'5 

3'5 

4 
4 
4 
4 
4'5 
4 

1st, I, P=4 h, 15 m, 21 s,' S (1)=4 h, 25 m, 15 s.) 1=4 h, 51 m, End 6 h, 20 m, 2nd, I, Very smal 
disturbance from 0 h. 14 m,-I h, 22 m, 4th, I, Very sm:lll disturbance from 16 h. 57 m,-17 h, 47 m 

5th, I, Very small disturbance from 8 h. 52 m,-9 h, 3 Ill. 5th, Iu, P=20 h, 30 m, 58 s" S=20 h, 38 m, 52 s, 
L=20 h, 45'5 m., A=6330 km, End 21 h, 32 m. 5th, h, P=22 h. 12 m, 42 s" S=22 h, 17 m, lOS, 

L=22 h. 21'5 m., A=2790 km, End 22 h, 34 m. 6th, Ir, P=7 h. II m, 22 s., S=7 h, 16 m, 12 s, 
L=7 h, 19 m., A=3100 km. Epicentre in S.Ely. direction. End 7 h. 54 m. 6th, 1, P= 16 h. 24 m, lOS. 

S=1, L=17 h, 3 m. Phases very badly defined, End 19 h. 0 m. 7th, I, P (?)=17 h. 55 m, 42 s. 
End 20 h, 30 ill. Very confused record, 7th, I, Small disturbance from 10 h. 33 m,-II h, 45 m. 

8th, I, L= I h. 22 m, Small disturbance from I h, 17 m.-I h. 55 m, 8th, I, Small disturbance from 
9 h, 12 m,-9 h. 42 m. 8th, I, Very small disturbance from 14 h. 10 m,-14 h, 49 m. 

8th, I, PO) = 22 h. 27 m, 5 s, Disturbance continued until the following earthquake, 9th, I, L=o h 36 m, 
Small disturbance till I h. 55 m, 9th, I, Very small disturbance from 2 h. 37 m.-3 h. 0 m. 

12th, I, Small disturbance between I h. 32 m, and 3 h. 23 Ill, Probably several distinct earthquakes, 
12th, Iu, P=IO h, 37 m, 6 s" S (?)=IO h, 47 m, 34 s" L=II h. 6 m., A=9350 km, Epicentre 29° N, 114° E. 

End 13 h. 33 m. 14th, I, Very small distutbance from 9 h. 23 m.-9 h, 50 m, 16th, I, Very small dis 
turbance from 3 h, 30 m.-3 h, 5-3 m. 18th, I, Small earthquake, not very remote. From 20 h, 14 m,-20 h, 51 m, 

19th, I, Small disturbance from 15 h. 54 m.-16 h. 10 m, 20th, I, Small earthquake, not very remote, 
Very vague record 12 h, 10'5 m.-12 h. 39 m. 22nd, I, Disturbance from 6 h, 53 m. 29 s,-9 h. 40 m, 

22nd, I, Very small disturbance from 21 h, 7 m.-21 h, 18 m. 24th, I, P = 9 h. 8 m, 47 s, End II h, 38 m, 
Very small disturbance. 24th, I, Very small di"turbance from 22 h. I m.-22 h. 28 m. 

25th, I, P= 12 h. 49 m, 35 s, End 14 h, 17 m. 8mall earthquake. 26th, I, Very small disturbance from 
9 h, 21 m,--9 h. 53 m, 26th, Ill', P = 20 h. 54 Ill. 20 S., S = 1, L = 20 h, 57 m, 0 s., A = 1300 km. approx. 
Epicentre, Iceland. End 22 h. 22m. 28th, lIu, P= 5 h, 52 m. 33 s,' S=6 h. 3 m, 26 s"L=6 h, 17 m., 
A=9880 km. Epicentre 18'5° S. 62° W. End 9 h. 10 m. 28th, I, P= 12 h, 17 m. 50 s, Very vague 
record. Epicentre probably in N, W, direction, End 15 h, 15 m. 29th, I, P= 15 h. 20 m. 40 s. Series 0 

small disturbances till 17 h, 42 m. 29th, I, L= 19 h, 39 m, Small earthquake from 19 h. 8nl. to 20 h, 16 m. 
29th, Iu, Remote earthquake. First movement 22 h. 24 Ill. 3 s, End 24 h, 0 m. 30th, I, Very small 

disturbance from 5 h, 57 m.-6 h. 7 m. 31st, I, P= 12 h. 8 m, 48 s" L= 12 h, 19'5 m. Very small 
earthquake. End 12 h. 55 m, 3Ist, I, Very small disturbance from 22 h. 40 m.-23 h, 10 m, 

An explanation of the notation used is given in the preface, The amplitude AN is half of the actual movement 
of the earth's surface in aN - S direction, between the ends of the swing (~= '001 mm.), The period '1' (in seconds) 
is the duration of a complete oscillation, i.e. both extreme positions are passed through once during the time T, 

2. VALENCIA OBSERVATORY, CAHIRCIVEEN (KERRy},-Lat, 51° 56' N. Long, 10° 15' W, 
Heights above Mean Sea Level :-Station, H = 1~'6 m. Barometer Cistern, lIb = 13,7 m. 

Heights above Ground :-Thermometers, h t = 1'2 m. Rain-gauge, hr = 0'56 m. Sunshine Recorder, h. = 12'8 m. Cups of Anemometer, ha = 13'9 m, 

Pressure Humidity. Wind Direction in Rain 
Magnetism, 

Cloud Amount at Air Temperature ill Points (8=E, 16=S) alld 24 

1 i 
Day. 

Station Degrees Absolute. Vapour and V eloci ty Weather, hours ~ ~ I .8 .8 Level. Percentage. ( metres per sec(Jnd), begill- R.emarks, 
~~ 4-J 

Pressure. 2£ ~ 

lIing ::: ..... 0 
~~ .5 

U2 5~ 

--=-_11. J21 ~~_~ h .. ~1 h.1 Max, \ Min, 
I 

9 h.121 h. I 

I 

10 h. 
~ 

'Q 
9 h, 121 h, 9 h. I 21 h, 10 h. 22 h. ~ .5 

--- ----------
200+ 200+ 200+ 200+ 

mo. mb, 
° ° 0 

85 
millibar, % % m/sec, 

I 1028'2 1029'0 91 '0 91 '2 x97 15'6 16'3 77 79 - I 
2 1029'0 102]'8 89'6 88'5 95 86 16'3 15 '9 88 91 28 4 
3 1025'4 1022'7 88'5 86'8 89 86 14'6 14'2 84 90 30 6 
4 1021'7 1021'2 86'1 86'2 88 85 I 1'9 II '9 79 78 32 7 
5 1020'2 1016'0 85'6 85'4 88 84 II '2 11'5 77 80 29 5 
6 1014'9 1101 7'4 86'1 185'3 88 84 11'2 II '5 74 81 30 8 
7 1019'1 11022'1 85'6 84'6 88 82 9'5 10'2 66 75 32 7 
8 1021'1 101]'6 85'3 86'3 n87 n80 12'5 14'9 89 98 - I 

9 1016'211018'1 86'3 85'4 n 87 85 12'2 12'2 80 86 27 7 
10 101 5'51 1017'0 87'0 86'1 88 84 13'5 13'5 84 90 26 7 
II IOI7'I l lOI7' I 86'8 86'8 89 85 14'2 14'2 92 91 28 5 
12 1013'3 1012'1 86'4 87'2 89 85 14'9 15'6 97 97 IS 5 
13 101 3'2 101 5-9 87'8 86'3 90 86 15'6 12'2 93 80 22 4 
14 roI6'3 1 IOI 7'4 85 '7 86'0 88 85 11'5 14'2 79 95 31 4 
15 1019'9 1020'4 86'3 86'1 88 85 12'9 12'2 86 80 3° 6 
16 101 5'5 1016'3 87'4 86'9 90 83 15'9 15'2 98 97 15 4 
17 1016'2 1017'9 87'9! 87'7 89 86 15'9 16'3 96 99 19 4 18 I02I'5 1024'5 87'8 87'6 91 87 15'2 14'2 92 85 27 4 
19 1022'2 1024'5 87'8 86'4 89 85 16'6 12'9 99 85 24 8 
20 1025'6 1024'4 86'7 86'0 90 84 10'8 12'2 69 83 32 2 
21 1020'3 1017'9 87'3 86'7 90 84 15'6 14'2 97 90 20 4 22 1020'2 1023'3 88'8 89'6 93 86 15 '2 15 '9 86 85 3 2 
23 1023'3 1020'2 89'0 87'8 92 83 15'6 14'2 85 85 - 0 
24 1018'7 1018'5 9°'2 89'9 94 83 15 '9 14'2 82 74 - 0 
25 1018'9 1020'7 91 '5 89'6 96 86 13 '5 15'2 n64 81 9 5 26 1021'6 1022'7 89'5 89'4 94 84 15'9 15 '9 85 86 - 0 
27 1024'1 1024'6 89'6 90 '5 96 85 16'9 15'9 91 80 - I 
28 1023'8 1021'7 91 '5 90 '4 95 87 17'9 16'9 85 86 - 0 
29 1018'3 101 5'9 89'9 88'8 93 86 16'6 15'6 88 88 - 0 
30 1014'4 1016'6 9°'2 90 '6 94 84 17'3 15'6 89 77 -- I 
31 1018'5 1020'4 90 '1 89'9 91 x 88 14'6 14'2 76 75 5 4 --------------- --- -- ---. ------ -----

Means 1019'8 1020'1 88'0 87'6 90 '8 84'8 14'4 14'2 85 85 3'7 ----------------------------- -----Xormal 
~o years 

1013'9 1014'4 88'3 87'4 90 '7 85'2 14'6 14'2 83 86 4'7 ,. ~ 

25 years 30 years 

x denotes the maXImum and n the mIlllmum value III the column, 

Wt. 455771351-400-7/14, N, & Co. Ltd. Gp. XV, 

Tenths of Sky 
m/sec. covered. mm. hI'S. 'Y' 0 , ° , 

- I 1= 1 - 15'2 Fine, = ... ... ... 
29 3 1= 1 - 15'0 Fine. = .. , ... ... 
30 6 9 10 - 5'2 Fair to dull, ... ... ... 
32 7 7 8 - 2'2 Fair. .. , ... ... 
29 7 10 10=° 0'3 0'1 Dull. Misty p, ... .. , . .. 
31 6 10 6 0'3 6'6 Dull a ; fair p, ... 1 ... .., 
29 3 7 2 0'3 I 1'1 Fair; tine later. 17:~~0120:?'3 68 8'0 
20 4 10=0 10=°. x 10'7 - :Misty; • I I h.-16 h. 
30 5 8 8 1'0 2'6 Fair. ==0. 

30 2 10 10==° 0'3 3'4 Fair to dull, =0, ... ... '" 
- I 7 10 0'5 0'7 Fair. ... ,~, ... 
20 3 10==° 10=0 1'3 0'1 Showery and misty, ... ... ... 
24 4 9 5 - 3'9 Dull a ; fail' p. ... ... ... 
28 6 7 10==°.° 1'5 3'4 Fair to dull and misty, .. , ... ... 
26 3 8 10 1'8 2'3 Fa.ir, ... .. , ... 
24 4 10==° 10=° 5'3 - =0 all day. .. , .. , ... 
21 5 10==°. 10=° 0'5 - ==0 •. Heavy mist late p. ... ... .... 
24 2 8 10 1'8 7'7 Fair to tine. ... ... ... 
32 5 10=0 8 .- 4'7 Misty to fair, ... ... ,~ . 
---'- I 3 1 0'8 14'7 Fine. ... .., ... 
26 2 10=° 10 0'5 0'2 =0 all day. 17892 20 20'0 68 10'2 
- ° 8 8 - 1'5 Fair, .. , .. , .. , 
29 2 2= 1 - 14'7 =a, Fine. ... ... ... 
10 4 2= 2= - 11'5 Fine. = ... .. , ... 
- ° 2= 3= - 12'5 Fine. = ... .. , ... 
- ° 2= 2= - 13'6 Fine. = ... ... ... 
- I 1= 5= - 12'9 Fine, = ... ... ... 
- 0 2= 7= - 9'4 Fine, = ... ... .., 
_. 0 6= 2= - 9'3 Fine. = ... ... ... 
4 3 8= 10= - 5'0 Fine. = ... ... '" 

3 3 8= 1= - 8'7 Fine. = ... ... ... 
-------------------------------I--------

3'0 6'6 6'5 26'9 6'39 Monthly Totals or Means. 17~I:O 17'6 68 9'1 
------ -----------

4'0 - - 96 '8 5'03 Normals, 40 years, 
30 years 30 yrs 1 

Note,-The cloud amonnts in italic type a.t ValenCIa were ta.ken at 21 h, 
11 



48 JULY 1913.-METEOROLOGY AND SOLAR RADIATIOK. 

3. K.EW OBSERVATORY, SURREy,--Lat. 5 C 28' N. Long. 0
0 

19' vV. 
Heights above Mean Sea Level :-Rtation, H = 5'5 m, Barometer, Hb = 10'4 m, 

Heights a.bove Ground :-Thermometers, ht = 3'0 m, Rain-gauge, hr = 0'53 m, Sunshine Recorder, h8 = 13'3 111, Cups of Anemometer, ha = 19'81 m, 

Humidity, Wind Direction ill Raiu 
P . E ') Cloud Amount :24 0: 

Day, 

l'ressure 
at 

Station 
Level. 

Air Temperature in 
Degrees Absolute, ---------1 01l~~(l8Vel;ctt~=s and h(HlrS ::::_~~. 

Vapour Pt' d) IV eather, l' J. Pressu re, ercen age, (metres Jier seeon , Jeglll' 
s~ 
~~ 
,0 

Earth 
Tempera. 

ture at 
10 h, Remarks. 

_ ... _____ .__ nillg ~ 

8 h, , 21 h, 9 h, ! 21 h,!Max,IMin, 9 h'I21 h, 9 h,\21 h, 9 h, I 21 h, 10 h, I 22 h, 10 h, 

200+200 + '1200'; 1200+---- Tenths of Sky 
m b, mh, ° 0 I " : 0 millibar, % 0/ m/sec, m/sec, covered, mm, hrs, I 

I 1027'7 1026'4 87'0 90'61 94 II 85 12'2 13'2 76 ~6 32 4 32 2 10 10 - 6'1 - 8"0 89'8 86's EB 16h, Fair latter part of day, 
2 1025'S 1022'1 89'0,88'5' 94 85 12'5 15'9 69 91 32 3 32 4 9 10 1'5 3'6 - 84 9°'2 86'7 Mostly fair, 
3 lOIS'S 1016'2 87'6 89'1 I 91, x 87 12'5 14'9 76 82 31 5 - I 10 1==:° - 2'0 -- 86 90'0 86'8 .0 5 h,-6 h, Fine late p, 
4 1014'0 101 5'0 8S'6 ~6'71 93 85 14'6 14'6 84 94 29 2 32 410==:° 10. 2'3 1'3 - 80 89'2 86'8 ==:0 a, Fair to dull. 

5 1014'S 1010'3 87'S 87'4 91 85 11'9 14'9 71 91 - 1 19 39==:° 10.° 2'0 0'1 - 84 89'2 86'9 ==:0 a, Fair to dull, 
6 1005'6 1007'6 88'0 85'S I 89 85 II'S 12'9 67 89 - I - I 10 10 2'0 1'1 - 84 89'1 86'9 Mostly dull. 
7 1010'1 1015'3 86'6 85 '91 89 83 10'5 9'8 68 66 32 2 32 3 6 8 0'5 6'3 - 81 88'8 86'9 co a, • rs h,-IS h, 30 m, 
8 1016'7 1017'7 85 '3 86'3 90 n 81 9'5 12'2 67 80 26 3 - ° 710==:° - 4'7 - n 75 88'1 86'9 Fair to dull, 

-------~-

;;S O'3m,I1'2m, 
200+ 200+ 2()0+1-----------·---·-

9 1016'S 101 3'1 87'S 87'°1 92 83 II'S 13'5 70 86 20 3 - I 10 10 0'8 1'4 - 79 88'1 86'9 Fair, but overcast, 

10 10°9'710°97 88'0 86'61 92 86 14'2 14'2 86 91 13 2 - 110==:0 10==:°. 4'1 1'0 - 85 88'6 86'S ==:0 a, Ro 15 h, Dull. 
II lOI3'S 1015'6 88'1 188'8 I 93 84 13'5 15'6 80 87 26 2' - 0 6==:0 1:::;:::° - 4'1 - 81 88'8 86'9 ==:0 a, .Fair to nne, 
12 lOrS'9ilOr5'r 91 '5 89'4 i 95 84 14'9 14'9 71 80 20 3 18 2 9 ° - 2'7 - 79 89'1 86'9 Fair e'trly to fine and clear, 
13 1016'1 1015'S 90 '2 89'21 93 86 15'2 14'2 78 78 18 3 - I lo ° - 1'6 - 81 89'2 86'9 DHll a, ; fair to fine later, 
14 lOI3'2,IO09'3 90 '6 9°'7 I 95 85 14'9 15'6 75 77 - I 30 2 8 10< X23'4 1'5 - 79 89'2 86'9 ==:0 a, Fair, <.0 n, 

IS lOl1'O 1014'2 84'8 87'8 i 90 85 13'2 15'6 97 93 28 3 - I lO==:°o 10 4'3 - - 84 89'1 86'9 .2 4 h, IS m.-9 h, ==:0 all day, 
16 1015'31015'4 89'8 89'1 I 93 x87 13'5 14'6 72 ~1 - I 24 2 lo 10 - 2'1 - 85 89'0 87'0 co a, Fine to dull. 
17 lOr6'4 ;1017'8 89'9 90'8!1 94 85 14'9 16'9 79 83 21 2 21 2 lo 10. 3'8 1'4 - 80 89'2 87'0 Dull a, FiJle about 16 h, 
18 1016'11019'9 89'1 ~9'1 92 x 87 17'3' 13'5 95 75 22 3 - I 10 2 1'3 0'4 - 87 89'7 87'0 Dull to fine, 
19 lOr8'2 ilOl7'7 b8'o 8S'61 91 85 13'5' 14'9 80 86 - 1 - 0 10==:°0 9==:0 1'5 0'1 - 82 89'1 87'0 ==:0 a, and late p, Mostly dull. 

20 1019'2 !I020'5 86'8 1$7'61 93 85 10'5 1 10 '5 66 n64 29 4 28 3 5 I I - 13'1 - 83 89'0 87'0 Very fine, 
2-1 lOr9'9 '1017'3 87'6 88'6 91 82 11'2: 14'9 68 86 26 3 19 2 9 10 1'0 0'5 - 78 89'1 87'2 Fair lmt mostly overcast, 
22 1016'911019'8 1)6'2 86'3 91 85 13'5; 12'2 91 81 2 5 - 110==:0 10 - 2'5 - 85 89'0 87'2 ==:0 a, Mostly dull, 
23 lOlS'6 ;lOr8'4 85'9 87 '0 In 1)8 83 10'S! 12'9: 7I 81 30 7 31 3 10 9 - - - 79 88'6 87'2 Dull and overcast to fair, 
24 lO20's :1020'9 87'3 88'6 94 85 12'5 I 13'5' 77 77 I 5 2 4 5 ° - 9'0 - 80 88'0 87'2 Dull early a, Mostly fine, 

25 1021'8 :1021'2 '<:)7'0 87'1 93 '85 12'5 i 12'9 79 81 2 5 2 5 10==:0 10 - 7'2 - 82 88'7 87'2 =0 a, Dull to fine, [intervals, 
26 1022'1 :1022'5 87'3 ~9'1 92 85 13'2 15'2 81 85 32 5 7 210==:° 10 - 1'5 - 84 89'0 87'1 ==:0 a, Dull with gloomy 
27 1024'6 :10237 85'2 88'7 91 85 13'2 14'9 92 I 84 I 4 6 210==:° 10 - 1'6 - 85 88'8 87'1 Dull a, ; finer later, 
28 1023'ol10207 87'2 90'0 x97 86 13'5 15'6 831 80 2 2 620==:° 0 - 10'4 - 84 89'1 87'2 Fine most of day. 
29 1019'411017'9 88'1 87 '9/ 96 85 14'6 I 13'9 8S [ 83 - ! 650==:° 7 - 9'7 - 80 89'6 87'2 Fllle after 8 h, 

30 1016'2 :1015'3 89'3 87'9 91 86 13'5 112 '2 74 I 73 7 7 6 510==:° I - - - 84 89'6 87'2 Dull throughout, 
31 IOrS'71018'3 88'S ~ __ ~ __ ~~_I_~I_~II~ __ 3 ___ 6 ___ S ___ 6_~==:0 ~ __ -=-~-=- 83 88'9 87'3 Fineaft~~om, ___ _ 

Means 1017'1 1017'1 87'9 88'3 92'3 84'8 13'1! 14'01 7S 8r 3'2 2'3 8'5 6"7 48'S 3'39 - 82'0 89'1 87'0 Monthly Totals or Means, 
--------- --- --- --------- ----------- ------------------i--'--!- --- -----------

NO:lllal1014'6111014'S 90'1 89'5 94'7 85'4 13'6 14'1 I 71 76 3'4 2'4 - - 59'4 6'58 - - - Normals, 40 years, 
40 years ~ , 30 years 30 years 30 yrs 

____________ . ____ --'-_____ 2se..."-ye_a_rs_. __________________ ----_._-----=---_----.:_--'----"--- -------_._------

4. ESKDALE OBSERVATORY, DUMFRIESSHIRE.-Lat. 55° 19' N, Long. 3° 12' \V. 
Heights above Mean Sea Level :-Station, H = 242'0 m, Barometer, Hb = 237'0 m, 

Heights above Ground. :-Thermometers, ht = 0,9 111. Rain-gauge, hr = 0'40 m, Sunshine Recorder, h8 = 1'5 m, Vane of Anemometer, h01 = 15'0 m, 

i 1 9 h, 21 h, 9 h, 
I 1000'4 1000'2 88'4 87'4 x97 83 14'6 13'9 83 85 - ° 32 2 7 9 - 5'9 Fine all day, 
2 999'9 I 997'3 89'8 88'9 95 82 14'2 14'2 75 80 32 4 4 4 8 10 - 7'1 Fair to fine; threatening later 
3 994'2, 989'6 89'6 89'9 94 x8S 13'5 15'6 72 82 32 3 - 1 7 8 - 7'9 Fine most of day, 
4 989'4 989'0 85 '2 S4 '4 8S 83 I I '9 12 '2 83 90 4 6 - I 9 9 - - Light drizzle about 15 h, 

5 985'6 980'3 86'3 83'S 87 82 10'8 11'2 70 88 28 4 20 3 8 7 1'8 1'5 Dull,withafewbrightintervals 
6 980'8' 983'1 83'2 81'8 88 81 II'S 9'8 91 89 32 3 4 7 10 100 X 8'1 1'4 Fine midday, 021 7 h, 45 m, 
7 987'5 99°'1 82'3 8r'2 n86 76 8'8 8'8 75 82 4 7 32 2 8 3 0'3 7'6 Finemostofday, [18h,101ll 
8 990'3 989'0 84'3 83'3 87 n 75 8'8 10'2 67 81 32 5 - ° 5 8 - 5'6 Dull and cloudy from II h, 
9 986'8 9S6 'I 84'6 84 '3 88 77 10'8 I I '2 79 84 r6 4 - I 9 8 - 0'7 Mostly dull. 

10 981'9 982'6 85'0 84'5 89 83 11'5 II'S 83 85 24 3 24 5 10 10 - 0'6 Mostly dull. 
I I 985'4 1)87'1 85'1 85'0' 90 84 9'5 12'5 68 90 24 4 20 5 10 10 0'3 3'4 Fine afternoon, 
12 986'2 98S'7 86'0 85'0 90 84 14'6 11'5 97 82 16 2 20 310==:° 10 0'5 0'3 Dull most of day, .2 21 h, 40m 
13 985'9 986'0 86'1 86'0 89 84 13'9 13'5 i 92 91 20 4 16 4 10 10 2'3 0'5 Showery. 
14 984'9 984'9 88'2 83'8 91 80 I I '9 I 1'2 69 86 20 3 - ° 5 I - 12'3 'E "8 .-d -E lfine throughout. 

~~ ~~r~ ~~!:~ ~r~ ~r~ ~~ §~ ~r; ~~:~ ~~ ~g 2: : I~ 2 ~~ ~~. ~:~ ~:~! ! ~ ~ ~a~~t!;rluh.du~o l:~e~, 
17 984'0, 984'9 85 '6 86'3 87 x 85 12 '5 13'2 86 87 20 7 24 i 10 7 2'5 0'1 Z Z Z Z Dull, .10 h,-I9 h, 30 m, 
18 987'2: 990'7 89'0 85"1 91 84 13'2 II'S 75 82 28 4 28 5 4 10 - 6'6 Fillemostofday. 
19 989'3 i 991'0 85'3 82 '9 91 80 10'5 9'1 73 74 28 4 28 6 8 I - 8'5 Fine all day, ' 

20 991'9: 992'5 85 '6 82'9 89 79 9'1 9'8 65 80 28 7 28 6 3 4 0'3 9'6 Fine all day, 
21 990'5i 990'7 84'5 82'6 n86 81 10'2 10'8 76 91 - I 4 3 10 10 7'9 - Dull throughout, 
22 993'9 I 995'0 84'2 83'2 88 78 9'8 10'2 73 82 8 7 - I 9 7 - 7'0 Dull early; fine later, 
23 993'7 995'1 87'9 82'1 91 80 10'5 9'8 n62 85 32 8 4 6 5 7 - 13'9 Fine and breezy all day. 
24 996'0 996'7 83 'I 83 '7 87 81 10'8 II '2 89 86 4 6 32 2 10 4 - 0'1 Dull early; fair later, 

25 997'3 996'5 83'7 84'2 89 81 11'2 9'1 891 69 4 4 4 4 10 5 - 4'8 Dull a, Fine after 12 h, 
26 997'3 997'0 84'3 84'4 91 78 10'5 11'2 79 84 32 6 4 3 2 0 - 13'4 Very fine all day, 
27 997'3 996'6 89'6 86'3 94 77 13'2 13'2 70 86 12 2 - I 0 2 - 9'9 Fine all day, 
28 996'2 993'5 86'9 87'6 94 82 13'2 13·9 85 84 4 5 - I 9 1 - 7'2 Fair a; fine later, 
29 991'9 990'3 89'1 88'2 96 80 14'9 13'5 82 79 - I 32 38==:0 ?5==:0 - 7'6 Fine most of day. 

30 989'8 989'7 91'1 89'3 96 81 14'2 15'9 69 87 - ° 3220==:0 8 - 10'5 Fine allday, 
31 992'4 995'0 85'7 85'1 88 x85 13'5 11'9 94 85 32 3 4 310==:° 10==:° - - Dull all day, 

Means 990'4 i 990 '3 _86'2- _84'9- 9O'2~ _81-:-1- I1'9~ 11'8] 79~1 84~1--~4'0 =~3'1- 7'5 6!_. 25'3 5'021== =~= Monthly Totals or Means, 

!:::!'1~' 989'1 I 989'3 87'4 85'7 90 '8 82'4 13'0 13'o! 80 I 88 5'3 _ 3'41 - - 75'3 5'39 NormalS_, 

The solar radiatioll is the lIJean of the readings within the nominal hour of ohservation (II h, 30 m,-12 h, 30 m.) unless some other hour IS speCIfied, 
Temperatures at or below the normal freezing point of watff are printed in small type, 
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5, KEW OBSERVATORY, 

PotPlltial Grauient, Vfllocities of..Q Air-Earth ;.., 
Volts pel' metre. Charge per ce, Ions for 1 volt :~." Current .;:; 15 h '.3 ~ >. Horizontal Force, West Declination, 

F l ~Ot X 1020
, t' t ~;:, Xl01fi, ~~~ ~;j<ll Day, ad()r " , per cen Ime re, ;;;:,....., ] ~::-' ~ ~ 9 ------1 ---------1 

3 h. i 9 h.115 h.121 h. + . 1 _ + . I _ r ',. 1 ~,. '" e" ;;: '" '0 ~~~~~U~'. I ti~~~'~U~'. Rang'. M~~!~'~n. I M;;:n':.m. I Rang'. 

- vim, !-VFO'-I'v/m:-v/rll' E..m'U'I'E,.m,U, crn/see, em/sec, E,·m,V, Amp/em:!, -- '}' h m '}' h m '}' I h m I h m I I 

I 9°1'255265475 - - - - - 1'45 0 0 509225 483 II 2 26 43'91352 31'S 70 17.'4 
2 IlO I 2b5 I ISO 255 - - - - - 0'75 I 0 SI2 18 10 491 II 8 n21 43'2 14 8 31'4 640 11'8 
3 IO'1901230 205 - - - - - - 1'00 2 0 5061950 473 I020 33 39'614 16 31'7730 7'9 
4 i251150 165 425 - - .- - - - 0'85 I 0 SIO 21 58 485 IO 45 25 43'3 14 36 32 '1 7 12 11'2 

5 I50!3I51100 300 - - - - - - - I 0 S20 18 22 487 I045 33 41'3 1531 31'6742 9'7 
6 -60 I 1!)5 65 165 - - - - - - - 2 0 523 23 28 481 IO 56 42 42 '7 13 46 31 '7 5' 57 11'0 
7135129°11475425 - - - - - - - I 0 51901 491 IOSI 28 42'01427 30'3 712 11'7 
8 250! 225 135 305 ~ - - - - - 0'20 I 0 516 17 2 486 IO 51 30 39'8 15 35 n 29'0 6 II 10'8 
9 160, 21 5. 150 400 - - - - - - 1'30 0 0 522 22 10 491 II 0 31 41 '3 15 5 31'6 6 7 9'7 

10 40 115 z± 175 - - - - - - - 2 0 531 19 5 489 IO 33 42 42' I 14 36 32'8 7 28 9'3 
II 15 230 140 215 - - - - - - 0'45 I I 532 23 35 489 IO 53 43 41' I 13 22 31 '0 6 13 10' I 
12 205 185 140 350 - - - - - - - 0 2 X563 17 IO 498 14 18 65 x47'6 14 7 33'3 6 30 XI4'3 
13 190 175 IS0 250 - - - - - - - 0 I 546 23 44 503 I I 23 43 44 '8 16 2 34'2 8 4 10'6 
14 215 330 165 150 - - - - - - 0'85 0 I 556 0 II 490 IO 57 x66 45"8 12 56 35'3 6 51 10'5 

15 zt Z± 110255 - - - - - - - 2 I 5501626 50913 I 41 40'31357 33'9 841 n6'4 
16 190 140 lIS 185 - - - - - - - 0 0 533 23 52 495 IO 49 38 44'1 14 0 34'0 7 50 10'1 
17 225 175 190 255 - - - - - - 0'65 0 ~ 0 527 3 16 482 14 0 45 42 '6 14 10 33'9 8 31 8'7 
18 - - 215300 - - - - - - - I I 5IO 1840 470 I035 40 43'51421 31'4 728 12'1 
19 225 IIO 190 315 - - - - - - - 0 ° 516 17 50 485 II 30 31 40'4 12 27 32'7 6 26 7'7 

20 135 185 115 135 - - - - - - - 0 I 506 9 12 474 14 8 32 45 '9 13 45 31 '9 6 37 14'0 
21 II5 23°14° - - - - - - - 0'75 o~ I 523 238 4731210 50 41' 112 32 31'5 652 9'6 
22 - 175 125 240 ~ - - - - - 0'70 0 ~ 0 517 20 16 472 II 40 45 43'7 14 44 32'0 8 17 11'7 
23 160 160 - - - - - - - - - 2 I SI4 I 35 478 IO 50 36 40'7 13 48 31 '8 9 34 8'9 
24 - - 2401430 - - - - - - - 2 0 517 19 12 477 IO 42 40 42 '8 13 43 33'7 7 58 9'1 

25 225 350 3551375 - - - - - - - o? I 509 16 40 11466 IO 35 43 43'7 1444 30 'S 7 5 13'2 
2685330240 35 - - - - - - - 0 0 SI4 15 0 47011 56 44 43'012 54 32 '9 75 10'1 
272535240'215 - - - - - - - 0 0 5071945477 I058 30 41'4141431'99 21 9'S 
28 165 300 230 I 190 - - - - - - - 0 0 507 20 28 483 I I 20 24 41 '0 12 57 32 '0 I 7 37 9 '0 
29 150 300 230 240 - - - - - - - 0 0 507 19 30 472 IO 10 35 41 '0 12 58 30' 5 6 I 10' 5 

30 - - - I - - - - - - - - ? 0 511 21 16 479 10 52 32 43'4 12 27 32 '0 6 53 11'4 
3 I - - - I - - - - - - - - ~ 0 507 0 39 467 IO 58 40 42' 6 13 6 31 ' I 6 30 II ' 5 

}I. --;;~,~~~:I~: -- 521 -=--I~--- 38 ~-I---=-- 32'1 --- 10'5 

* 22 days, The mean values of the Potential gradient in Table 5 are computed from the data for those days on which values at each of the four hours, 3h, 9h , 15h , 21 h, are 
givm ill the table, A similar note applies to the values in Table 6, 

t Building operations wholly upset the record on the 30th and the 31st and rendered the results of the whole month less reliable than usual. 

6, ESKDALE OBSERVATORY, 

PO,telltial Gradient, Velocities of ~ Air-Earth ;.., North Component, West Component, Vertical Component, \. olts per metre, Charge per cc, Ions for I volt ~!(l" Current·;:; $ ~ ~.! ~ 
FaetorS '24, x1~~ t' t Q~ lOW ~ ~ ~ ~ ~ ~'-----~~-~-~---~-~----I---~~-~-~ per cen Ime re, := ~ x, 0 .... Q .:: ;.., Q ,. I I 

~ x ~ 11 '0 ~IJ~..... Maximum, Minimum, Maximum, Minimum, Maximum, I Minimum, 
Day, 

3h,.9h,115h,[21h, +, 1 - +, I - 8 C1' I c2, 0 ~o 0 15000'}' +, 15000'}'+, 5000'}' +, 5000'}' +, 45000'}'+, 450007+, 

vim, v/m, vim, vim, E,.m,u'IE,.m,u, em/sec, cm/_=seC'IE"~='V' Amp/cm')!" -- h m '}' 7 h nil~h-m--'}'-------,-'}'---,----oh--rn-I--h-ll-l-I-,},-----'-'Y--I-l-m 
I 125 256 236 243 - _. - - I a I 19 53 1039 973 II 47 13 51 198 138 6 42 
2 312 21 5 180 lI8 - - - - oa 0 19 0 1029 977 12 2 14 5 193 nl37 6 14 
3 187 i 118 146 201 - - -- - 0 a 0 19 40 I024 970 10 5 14 13 196 140 6 22 ! 

4 97 76 69 139 - - - - - -' - I a 0 20 17 I024 980 10 59 15 0 199 144 8 3 

5 III, 194 97 194 - - - - - - - I a 0 19 32, 1035 977 i 12 8 14 50 205 145 6 23 
6 381-125 -62 90 - - - - - - - 2 b 0 23 25. I040 969 I 10 55 13 59 207 153! I 54 
7 159 I 222 139 347 - - - - - - - I b 0 19 27 I I030 971 10 52 14 50 212 144 8 58 
8 284 I 264 132 139 - - - - - - - 0 a 0 19 4 I032 971 I I 5 14 9 198 149 6 10 
9 187 1 180 208 305 - - - - - - - 0 a 0 18 10 1037 979 IX 18 15 3 198 148 8 2 

10 II8 97 153 97 - - - - - - - I a I 17 40 1046 973 10 30 14 56 208 145 8 3 
II t t 160 284 - - - - - - -- - 0 19 42 1021 980 IO 10 13 17 191 149 6 13 
12 333 250 132 146 - - - - - - - I a 2 19 51 x 1069 972 14 17 17 10 222 141 8 10 
13 62 97 118 215 - - - - - -- - I a I 17 52 1041 981 10 13 16 I 207 139 5 56 
14 340 160 229 391 - - - - - - - oa I 0 8 I054 974 12 37 17 59 194 139 7 57 

IS 319 153 76 139 - - - - - - - 0 a I 16 33 I043 973 12 53 12 40 21 5 152 6 9 
16 lI8 159 159 187 - - - - - - - I a 0 19 5::: 1031 974 12 40 14 1 202 142 7 55 
17 194 1I8 152 166 - - - - - - - I a 0 20 29 1026 974 12 36 14 52 196 142 9 30 
18 III 166 243 208 - - - - - - - la 0 {~~3n 1026 974 1012 1430 208::: § 
19 90 104 201 264 - - - - - - - oa 0 17 48 I032 987 12 45 14 50 194 153 6 9 

20 270 III 146 187 - - - - - - - oa 2 17 7 1035 n956 12 14 15 31 X224 148 21 57 

~~ ~;~ ~~~ I~~ ~~~ = = = = = = = ~: ~ 2~ n ~~~~ ~~~ ~~ ~~ ~1 ~~ ~i~ ~:~ ~ ~~ 
23 250 340 173 201 - - - - - - - 0 a 1 13 54 1027 984 II 17 I 17 194 144 9 39 
24 97 104 139 201 - - - - - - - I a I 19 13 1036 980 16 19 J S 19 209 158 8 5 

~l ~~~ ~~~ ~§? ~~g = = = = = = = ~: ~ ~~ 4~ ~~~~ g~~ ~~ 3~ ~; i~ I ~~~ ~~~ ~ I~ 
27 360 1I8 t t - - - - - - - 0 a 1 19 47 1024 988 12 2 14 28 193 145 9 17 

Instrument out 
of order, 

28 291 347 173 305 - - - - - - - oa 0 19 40 1030 987 e~ ~~} 13 41 193 152 7 37 
29 457 236 146 194 - - - - - - I - I a 0 20 24 1029 980 II 2 13 0 193 145 6 1 I 
3~ t t 152 264 - - - - - - - 0 a 0 17 52 1034 979 II 37 12 58 206 148 6 30 + ~ __ ~ ~~ ~I-=--=- ~I-=--~II-=---I-=---~ __ I -~ 1028 ~_ 10 59 ~,~~ ~_~ ______ 1 __ 

_ ' 221* 172* 153* 203* - - - - - - I - - - - 1034 976 - - I 202 146 i-I 
t
* 28 days, See note above, 

Water jet failed, 
:e denotes the maximum and n the minimum value in the column, 
::: Artificia.lly disturbed about this time, § Light failed, 



50 JULY 1913,-·RESULTS OBTAINED FROM ANEMOGRAPH S'.rATIONS, 

7, Tables of Wind Components in metres per second at fixed hours, together with the mean velocity (horizontal movement) in metres per 
second for the hour with the maximum hourly run for each day, or the greatest velocity attained in a gust and the time of its occurrence, 

Date, 

2 

3 
4 

5 
6 
7 
8 
9 

10 
II 
12 
13 
14 

IS 
16 
17 
18 
19 

20 
21 
22 

23 
24 

HOLYHEAD, t§ 
Height of Head above-Roof S'S m" Ground 13'7 m" M,S,L, 19'2 m, 
Height of Cups above-Roof 4'(3 m" Ground 7'6 m" M,S,L, 15'2 m, 

3 h, 9 h, 15 h, 21h, 
Time of 

Gust, Date, 
Max, 
in a 

S, N, W,: E, S, N, 1 W, E. S, IN, W,! E, S,I N, W'\ E, Gust, 
-'~~-~I--I-----~I---I-~V~'~~H~r-S'~~~I~in-,~------

2'1 \ 0'9 

7'1 1 1'4 

5 's! 1'1 
1'7! 1'1 

1 

6'6 i 4'4 
7'C: S'! 
9'8' 6'6 

5'5 3'7 
6'1 

2'4 1'0 

5'8 1'2 .. , 

S'S 1'2 

7'9 3'3 

5'7 3'S 

3'5 3'5 
9'0 

4'4 4'4 

6'0 

3'0 I? .. , 2'1 0'9 8'1 23 55 
6'5 13'" 5'5 2'3 ::: 11'6 23 35 2 
2'4 1'0 .. , 4'S 2'0 .. , 13'0 0 40 3 
S'2 3'41'" 9'0 I'S 14 '3 17 10 4 

4'61 .. , 1'1 5'5 II '2 0 40 5 

~:: ::~ i ::: ~:~, r'4 ~~:~ 2~ ~~ ~ 
2'21'41'" I'S 2'7 8'5 920 8 

2'S 1'1 10'3 8 40 9 0'4 2'0 I .. ' 

.. , ! 4'5' 1'9 2'9 4'3 
1'7 2'5 

2'3 
I'S 

4'6 

1'1 2'8 

2'4 
2'0 

2'2 3'2 
I'S 
0'8 

8'5 
7'6 
9'8 

II 20 
17 0 

14 10 
14 25 
16 55 

10 
II 
12 
13 
14 

1'4 

5'1 
0'6 

0'9 

2'0 3'0
1

", 

3?1'" 
I 0 I'" 4'3 
2'9 

7'5 
2'1 2'1 

6'2 

6'2 1 

2'1 

6'1 

6'5 1'3 
2'0 3'0 
2'S 2'S 

.. ,II's 4'3 

5'1 
S'S 1'2 

0'6 

7'6 

3'7 

3'6: .. ' 

2'4 1'0 

2'4 
3'8 

2'1 2'1 

5'1 1'0 

6'9 

::~ ~',: I ::: 

4'2 

:":1 ::: ::: 
s's .. ' 2'3 

3'1 4'7 

.. , 1 3'0 

6'9: 2'9 

1'41 2'2, 

4'6 .. : \'" 
4 3, .. , 

1'4 

12 'I 
8'5 

II '2 

II '2 

14'8 
II '6 
12'5 

13'0 
10'7 
II '6 
10'3 
8'5 

7 30 

16 5 
L ~ !H 

2 25 
23 55 
4 10 

16 45 
8 55 

10 45 
18 15 

7 20 
14 10 
24 10 
6 30 

5 

15 
16 
17 
18 
19 

20 
21 
22 

23 
24 

25 
26 
27 
28 
29 

DEERNESS,t 

Height of Cups above-Roof 1'5 m" Ground 4'9 m" AI,S,L, 57'3 m, 

3 h, 9 h, 15h, 21 h, Vel.iu 
~ ____ ~I _______ I Max, 

S'IN,IW,\E. S,\N,\W,\E. S,\N,\W,\E. S,IN,IW,IE. ~~~~~Y 
--v. 

8'9 
8'5 
8'9 
9'2 

1'5 3'6 
2'S 6'7 
2'S 2'S 
4'0 6'0 

1'7 2'5 
2'4 1'0 

7'2 

5'S 2'3 

1'3 0'9 2'4 

0'2 

0'7 
1'6 

0'6 

0'2 
0'1 

1'9 4:51 .. , 
3'0 73 .. , 

~:~ ::~I ::: 
1'0 5'1 .. , 
6'1 2'5 

9'5 

2'3 6'2 
0'1 0'7 I'S o'S 

2'3 0'4 1'7 2'5 
0'6 3'2 3'0 3'0 

0'6 3'2 6'6 

1'1 

s'S S'7 

~:: ~,'~I ::: 
10'3 2'0 ", 

3'9 

1'4 I .. , 1'4 
I'S I'S 

1'1 5'5 
1'2 S'S 

0'7 0'7 

6'7 6'7 
3'6 1'5 
7'6 3'1 

1'5 7'4 
2'5 6'1 

1'0 

3'5 
I'S 

3'0 

3'0 7'3 
4'2 6'2 
3'1 7'6 

5'7 3'8 

1'3 0'3 

6'9 
9'3 1'9 

2'9 6'9 
2'6 3'S 

3'4 5'2 
4'0 4'0 

3'6 1'5 1'6 

2'3 3'5 2'3 

1'4 o'S 0'6 
2'S 0'5 0'5 

2'1 0'9 0'9 

4'S o'S 4'2 
3'2 2'7 I'S 

1'6 1'6 

1'3 1'9 1'3 
1'3 6'5 4'3 

1'5 3'6 
6'5 6'5 

2'9 4'3 
6'0 9'0 

6'9 6'9 

4'3 

7'9 5'3 
10'5 
2'2 

2'2 

1'6 

4'9 3'3 

4'3 ' 
9'1 ;"si ::: 
6'6 , .. 1 .. , 

1'6 1'6 

2'8 2'S 

0'7 
1'2 0'5 1'6 4'0 

I~ S~ 2~ S~ 
2'4 5'7 Q'9 1'3 

5'2 
g'9 
9'8 
5'9 
5'6 

2'6 
4'6 
4'3 
5'2 
5'2 

6'2 
4'3 
6'6 
7'2 

10'8 

12'8 
5'6 

II'I 

I I 'I 

5'6 

5'2 
3'0 
4'6 
9'5 
6'9 

;f n I""" ;:~ ;:; ::: ::: lLJ~9 ~"~ '3 '7 T! 
29 4'2 o'S 0'3 0'1 4'21 o'S i 2'0 0'4 8'1 

30 o'r 0'3 1'3 1'1 .. ,I .. , 0'7 0'8 0'6 2'0 
3'6 

Time of 
Max, 

Hour, 
17 

12, 14 
16 
II 

9 
18 

II, 13, 18 
I, 2, 3 
II 

15 
10 

10, 13 
15 
18 

9, II 

13 
15, 16 

19 
15 

12 
4, 6, 22 

20 
2 

II 

16 
2, II 

22 

12 

2, 8, 16 

14 
12 

30 , .. 2'9,0'6 , .... , 1'5 0'6 .. , .. , 2'110'91 .. , .. , 4'3 .. , 2'9 5'8 

St~~} ~'~~'11~3~;6 ::::.:' ~2:9 ";~6":71~/:S ':~6~~011~5:~" ~"~ 
Sw~:} -84'6 1 55'3 -75'0 18'9 -61"6 43'7 -48'0 34'2 

2 10 
II 25 31 1'1 0'7 2'3 .. ' .. ' 1'71 ,.. 2'5 0'3 1 '" "'I 0'6 

S-'*-!-E-&-} -7 5-'5- --69~ ~8-'6- ~2~ --;;2~1~4~ ~3-;- --;:0- ---1----

S,v~~} -56'1 43'7 -75'0 51"8 -79'4 48 '4 -67'7 34'6 

SCILLy,t§ 
Height of Head above-Ground 9'S m" M,S,L, 49'7 m, 
Height of Cups above-Ground 5'8 m" M,S,L, 45'7 m, 

Max, 3 h, 
Date, in a Time of 

___ S,I N,I w,~ S, N _____ i W, E. S,_ ~ __ ~~ _E. S,! N,I W, E, _G_U_s_t'_I--=c:;--G-US-=-t=' ~I 

9 h, 15h, 21 h, 

2 

3 
4 

5 
6 
7 
8 
9 

10 
II 
12 
13 
14 

IS 
16 
17 
18 

, .. 1 .. , , .. , 4'2 
.. , 3'5,'" I 1'5 

, .. ,11'1 

::: I ~,~ 
, .. : S'S 
... ! 7'7 3'2 
.. , ! 7'4 1'5 
.. ' ! 4'9 1'0 

::: I ::: I ::: 
3'9 1'6 
1'3 3'0 

o'S! 2'5 
2'81 4'2 

7'3 
S'6 1'7 

'5 
2'3 2'3 

3'0 7'3 

5'6 5'6 
1 1'6 0'7 

1'1 2'7 

3'5 2'3 
4'7 4'7 

;:; 1'3 ~',~ 1 ::: 

3'0 0'8 

!:; I ::: ~:~ 
S'S .. ' 
8'1 .. , 

1'0 

2'0 

10'2 

3'0 
I'e 

3'7 
1'6 

0'7 

3'0 3'0 
3'8 3'8 

6'2 6'2 

7'7 3'2 
7'0 1'4 
2'3 1'0 

5'6 3'7 

4'7 4'7 
0'1 0'4 
0'5 2'5 

6'5 6'5 

1'9 
2'1 

1'1 

I'S 

V, Hrs, Min, 
6'3 10 40 

9'8 14 40 
12'1 8 0 

9'8 18 30 

II '6 10 35 
13'4 6 20 
14' 3 {9 0, 14 50,} 

6'7 I~ 3~ 
9'8 19 10 

10'3 9 50 
6'3 2 10 
3'1 14 5 
4'9 23 20 
9'8 19 10,20 25 

3'9 5'9' 6'2 1'2 5'4 2'2 5'9 3'9 10'3 5 5 
4'2 6'2! .. , 3'2 7'7 2'2 5'4 2'7 6'6 9'4 9 10 
2'I 5'0; .. , 1'9 4'6 7'1 1'3 6'7 8'1' 14 30 

7'1 i .. , 3'2 7'7 n 3'5 4'5 4'5 8'5 3 55 
19 2'9 4'4! .. ' 5'3110'4 3'S 9'2 3'5 3'5 13'0 8 35 

20 2',3
1 

1'0 II .. ' 4'ij 1'9 4'6 1'9 2'5 0'5 5'8 8 5 
21 25 .. ' ... , 1'1 2'7 5'4 1'2 6'2 8'5 12 28 
22 1'6 3'9 1 .. , 3'2 2'1 5'0 2'7 2'7 8'1 7 30 

23 I'S .. ' iI'S 4'5 3'0 5'3 1'1 3'0 1'3 5 '8 22 50 
24 .. ,' .. ' 1 3 '8 2'7 .. , .. , 6'6 2'9 .. ' .. , 6'9 , .... , .. , 6'7 g'9 13 0, 16 55 

25 I'S I " 9'62'6 6'2 2'5 13'0 5 10 
26 ::: ::: ~,: :,~ I ::: S'6 2'1 5'0 o'S 1'9 13'9 8 0 

27 1'2 .. , 1'2 o'S .. , 4'0 1'3 3'0 0'0 0'0 0'0 0'0 4'5 12 10 
28 0'4\'" O'70'6i... 2'S 1'5 1'1 2'7 2'7 9 5 

Date, 

2 

3 
4 

5 
6 
7 
8 
9 

10 
II 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 

22 

23 
24 

25 
26 
27 
28 
29 

GREAT YARMOUTH.t§ 
Height of Head above-Roof 10'7 m" Ground 12'8 m" M.S,L, 15'9 m, 
Height of Cups above-Roof 3'7 m" Ground 18'3 m" M,S,L, 22'3 m, 

3 h, 9 h, 15 h, 21 h, Max, in 
1_~_~~ __ I ___ ~ ____ II ________ I ________ ~_laGuRt 

S, \ N, \ W'\ E. S'\ N,\ W,I E. s, IN, \ w,' E, S,I N, ! W,I E. (?t~~r 

0'4 

1'2 

1'6 
1'1 

1'6 

1'1 

* 
* 

1'6 
1'6 0'3 

4'6 

2'3 0'4 

2'3 0'4 

2'0 
I'S o'S 

I'S 4'3 
1'6 

2'6 

2'6 

0'5 
2'0 

2'S 

1'6 

4'3 
I'S 2'7 

1'0 2'4 
3'0 

3'S o'S 
3'2 0'6 
2'9 ... 0'6 

1'6 
2'0 

3'5\ 0'7 
4'1 I 2'7 

3'3 
4'6 

2'3 2'3 
5'1 1'0 

6'2 

3'5 3'5 
2'3 6'4 

2'7 1'8 2'2 

3'5 0'7 
5'2 2'1 

4'3 I'S 

3'3 

2'1 5'2 

1'4 

1'9 

2'6 2'6 

2'0 0'4 

3'5 0'7. 
2'2 1'4 
2'6 

2'2 

0'5 

3'2 0'0 0'0 0'0 0'0 

4'3 3'3 1'4 , .. 1 1'3 2'9 
4'1 2'7 4'5 , .. I 1'9 2'3 0'4 

3'5 3'5 1'4 1'4 2'5 1'7'" 

2'1 0'9 3'3 

3'9 
2'5 

0'6 2'9 3'9 

* 
* 
* 

4'3 2'9 0'6 

2'9 4'3 .. , , .. I 3'6 

3'8 2 '6
1

, .. "'/4'5 1 '9 
1'1 1'1 * 

.. , I 4'3 
3'6 
2'S 

3'6 

1'1 

1'7 

1'4 ""3 0'6 

1'7 2'6 

* 

2'6 

1'3 0'9 
1'7 1'1 

1'3 0'9 

4'9 

0'5 

, .. I 2'9 c'6 
,.. 3'!l o'S 

0'7 2'S 1'1 

2'5 0'7 0'1 

v, 
3'9 
6'2 
4'6 
6'6 

3'3 
6'2 
6'9 
6'6 
6'9 

4'3 
5'2 
5'9 
4'9 
5'2 

4'6 
4'3 
4'9 
4'3 
5'6 

6'9 

* 
* 

5'2 
5'6 
4'6 
5'2 
4'3 

30 .. , .. , ,.. 7'1 1'8 .. ' , .. 9'0 * * * * .. , .. , .. , s'S 16'5 6 10 30 1'6 4'0 0'9 4'5 2'7 4'1 4'0 6'0 8'5 
8'9 

Time of 
Gust, 

HI'S, ~Iill. 
I I 

12 

1,2,3,4,7,13,15 
19 

14 
10 
II 

13 
IS 

I I, 12 

15 
II 

9 
13 

20 
12, 14 

14 
3 

10 

10 

13, 18 
19 
16 
18 

22, 24 

22,24 
18 

29 0'8

1

'" 1'9 1'91'" 4'6 .. , S'S 4'2 13'4 23 30 

31 ,.. 1'2 ,.. 1'2 .. , 0'8 .. ' 1'9 * * * * * * * * 8'1 13 5 31 5'6 5'6 6'0 6'0 4'4 4'4 4'7 3'1 ___________ -------1- - ___ -_ - ---1-----1--------.--- - - -t--'--,- ---1----

s~~:} 81'1 I 100'1 113'9 126'0 84'3 77'9 82'6 98 '3 

~~E&} -78 '1! 14'7 -79'9 5'2 - 57'9 4'3 -76 '8 27'9 

S~!:} 52'7 
S-N&} - 38 '7 
W-E 

43'8 80'9 

19'4 - 54'9 

51 '9 93'1 49'2 
II'I - 53'3 - II '0 - 34'9 

The velocities at fixed hours are means for the interval from 30 minutes before to 30 minutes after the hour, The h~urs are numbered I h, to 24 h, Time is referred to Greenwich 
Mean Time, * No Record, t Robinson Cup Anemometer: Arms 0'61 m,; Diameter of Cups, 0'229 m,; Factor 2'2, 
::: Robinson Cup Anemometer; Arms 0'305 m, ; Diameter Qf Cups 0'127 m, ; Factor 2'8, § Dines Pressure Tube Anemometer, At Great Yarmouth, Holyhead, and Scilly 
the readings at fixed hours are taken from the Robinson Anemometer, the maxima quoted are the greatest winds in a gust as recorded by the Dines Pressure Tube. 



THR FREE ATMOSPHER~J IN THE REGION OF THE BRITISH ISLES, -JULY 1913. 51 

8, The Lower Layers of the Atmosphere from the Surface to 3000 metres (10,000 ft.) above Mean Sea Level. 

Soundings by Kites (K.) and Pilot Balloons (P.). 

BRIG IlTON, K.4, July 9, 10 h, 0 m. to 12 h, 0 m, <i.M,T, BRIGHTON. K. 5, July 17, 12 h, 55 m, to 13 h, 30 m, G,M,T. 
----------- ------------------ - ---------------------1---------------------------------, 

1 

Soundings Height I P 
with above ress-

K 't U S L I nre, 1 es, lll." 

I 

Temperature, 

R:ead-j 
mg, 

Fall 
per 
km'l 

Humidity, Den
sity, 

Wind. I 

D.irec-I V. e1oc-1 
tlon, lty, 

Cloud 
ObservR.tions 

and 
Remarks, 

! metres, mb, 0 A, °C, % mb'j mgm/cc. fr;~;N~ mIs, 

Greatf'st '} 
height 500 ~ 281 '0 ~?? 230 9 0 vel' cas t, 

12 I St,-Cu, 
lOO m, ahove } 

around I 

21 5 992 '3 284'5 80 10'8 I 1'210 230 9 I 

b 27 2 t 
Groulldlevel lIS I004'2 287'2 68 11'0 1'21 3 i 22~0 0 7'6 i 

Temperature, 

Height Press-I------I 
above • 
:NI. S, L me. ~ead-

mg. , 
metres, mb, 

500 

21 5 992'9 286'5 

Fall 
per 
km, 

9 

25 

Humidity, 

%, mb, 

Wind, 

Den- ----

sity, Direc-j Velo-
tion, city, 

I 

Degrees / 
mgm/cc. from N, m s, 

100 13 'I 1'171 

IOO IS '4 1'200 250 12'5 

6'7 

Cloud 
Observations 

and 
Remarks, 

o vel' cas t, 
Cn,-Nb, 

Computed ----- ----1---1--
216 

--11

------

forM.S.L, 0 IOI7'9 .. · .. , .. , .. , i ... 8'3 ,.. ---------------------------

BrUGHTON. K.6, 

Greatest i I 
height \ 865 919'4 28'3 

IOO lll, ahove } 
gronud 

Grouncllevel 

Compnt(~(l 
for l\l.S,L, 

500 960 '4 28'S 

21 5 993'6 28'S 

IIS I005'5 286'5 

o 

July 17, 

5 

o 

IS 

I 

3 h, 0 m, to 6 h, 0 m, G,M,T, 

IO'8 1'127 300 

12 '4 1'168 280 

12'4 1'209 280 

13'6 1'217 270 

275 

II 

II 

15 

II 

12'4 

o vel' cas t, 
Cu,-Nb, 

o 1018'3 270 12'4 

BRIGHTON. K.7. .July 20, 10 h, 0 111. to II h, 0 m, G,M,T, 

500 7'11'180 350 

IS 

21 5 

~=~~-----------,---------------------------------------------------I IOOS'9 288'8 

I 

lO'2 I 1'209 350 6 

Partly over
cast, Fr. -Cu. 
Kite carried 

i to 500 m. ill 
con vection 
currents, 

BRIGHTON, K.8, 

Greatest 
height 

IOO m, above 
ground 

Gronnd level 

} 500 964'8 

} 21 5 998'0 

I I 5 I009'9 

28'6 

28'8 

July 27, 

o 

20 

80 

86 

86 

115 

-------------------,--------
II h, 0 m. to 12 h. 50 m, G.M,T, i 

! 

II '9 1'170 50 

12'8 1'210 50 

14'5 1'21 5 45 

5 

6 

6 

o IOI9'6 350 7 '3 

Overcast, St, 1---------------------------------1 
Level 180 m, 
a bove ground, 
Temperature 
283 at 300 m, 

----------------------------------
Computed 
for ~LS,L. o 1023'7 Pressure Distribution Irregttlar, 

ABERDEEN, July 4, 1 I h, 45 m. G,M,T. 

----------,--------------------------- --

Soundings with 
Pilot Balloons. 

Greatest height. 

Ground level 

Height above 
M,S,L, 

metres, 

1100 

1000 

750 

500 

100 

30 

Direction, Velocity, 

Degree~ .~l'om N'I mis, 

IO'9 

9'1 

310 7'0 

Wind, 

Components, 

W,-E. 

m/s. 

+ 6'0 

+ 7'7 

+ 7'5 

+ 4'6 

+ 5'4 

S,-N, 

mis, 

- 6'3 

- 7'7 

-. 5'2 

- 4'9 

- 4'5 

1 
~ 

J 

Vertical Velocity, 

m/s. 

3 '0 Assumed, 

Cloud Observations 
and Remarks, 

One theodolite, Balloon entered 
small nimbus - cumuliformis 
cloud, several of which had 
formed below an upper sheet of 
(probably) St,-Cu, cloud, The 
lower cloud was very black in 
colour and was much festouned 
at the base, 

---------------------------_._------------------------------------------
Coruputed for M, S, L. o 335 IO'S + 4'4 - 9'5 Lift 53 gr, 

1-

12 



52 JULY 1913.-THE UPPER AIR. 

i 

9. The Upper Air: Soundings by Registering Balloons (R.) and Pilot Balloons (P.). 

TABLE OF HEIGHTS, PRESSURES, AND TEMPERATURES, 

_lit: 

19 13. July 3. 7 h. 17m. G.l\LT. SOUNDING No., R. M. C. 55. Height I I Temperature. I 
I ahllye 
I 

Pressure. 
fu~(l~lg. I Fall pt'r-i{:;I. Height PLACE, MUNG RET COLLEGE. M.S.L. I Pressure. Temp. above :11.S.L. Latitude, 52° 3S' N. km. I 1116. 

I 

"A. °0. 

GREATEST 
} 15'3 kill. Longitude, 8° 41' ,Yo 15'0 123 ? 

HEIGHT, 117 mb. ? ° A. 14'49 100 ... 
Height }ISIll. 14'0 144 I 

211 -- I 
LOWEST 

} I 1'9 kIll. 
13'0 169 210 

203 mb. 207° A. 
above .1\1.S. L., . -3 

TE::'IIPERATURE, 12'0 199 207 
PLACE OF FALL, Jlacl'oom. I I '95 200 207 

3 BASE OF I II '0 ?"" 210 
STRATOSPHERE, f I I '9 km. 203 mb. 207° A. -"" 8 

Distallce, 86 km. 10'0 276 2IS 
and 

1920 i'rom N. 
9'41 300 223 

9 Type No. I. Orientation, 9'0 319 227 10 
---

S'O 381 237 
7 '42 400 243 10 

From observations at Station. at 7 h. at 18 h. G.M.T. 7'0 

I 

424 247 8 6'0 487 255 
PRESStJRE (:11. S. L. ), 1027 mb. 1023 mb. 5'80 500 256 I 6 

5 '0 556 261 
TEMPERATUIlE, 287" A. 2900 A. 4 '40 I 

600 266 I 8 
4'0 629 269 I 

Y APOUR PRESSG"RE, ... ... 3 '19 Ii 700 275 7 

GRADIE~T 
3'0 

I 

/IS 276 
'Yvm :-Direction, 10° 12° 2'06 Soo 280 4 

2'0 
I 

807 280 
Velocity, 5'5 m/s. I1'3 m/s. 1'10 

I 
900 284 4 

1'0 9Il 284 
Correction for Curvature, . +0'4 m/s. + 1'1 m/s. '21 

! 

1000 286 
----

. 

{W to E - 1'0 m/s. - 2'5 Ill/S. Grouud I 1025 286 Filial CompolJents, S: to N'. ... 
- 5'8 m/s. - 12'1 m/s. M.S.L. I ... .. . 

! 

... 

TABLE OF HEIGI-fTS, PRESSURES, AND TEMPEHATURES. 

19 13. July 29. 19 h. 56 m. G.M.T. SOtJNDING No., R. 254. Height 

I 

T,mpcratu,=- I 
itbove I Pressure. 

Height 
PLACE, PYRTON HILL. l\I.S.L. Reading. / Fall per Km. 

above M.S.L. Pressure. Temp. 
kill. mb. o A. DC. 

REMARKS. 

Overcast. 

Isothermal 3'4 to 3'5 at 273°· 

Influenced by solar rad.iation above 
14'0 km. 

REMARKS. 

Latitude, 51° 38' N. 

GREATEST 
} 17'6 km. Longitude, 1° o/W. 17'0 92 220 I Light N.E. wind; a few clouds in 

84 mb. 220° A. 16'46 100 219 - I N.W. 
HEIGHT, 

Ht'ight } 150 m. 
16'0 108 21 9 Large ballGon, 4~ lbfl., with 2 los. 
15'0 128 218 - I 

fl'l~e lift. LOWEST l 12 kill. 203 mb. 2140 A. 
above M.S.L" 

148 i 218 0 
TEMPERATL"RE, J LJ.'o 

13'0 172 218 0 

'/ BASE OF } 12'0 km. 
PLACE OF FALL, Wadborough. 

12'03 200 21 4 
-4 

STRATOSPHEI:E, 203 mb. 214° A. 
Distance, 93 km. 12'0 203 214 5 

and I 1'0 236 21 9 8 5 
Type So. I. Orientation, 3040 from N. 10'0 275 227, 224 8 8 

9'37 300 232, 229 
9'0 317 235, 232 6 9 8'0 366 241 

From observations at Station. at 7 h. at 18 h. G.M.T. 7'24 400 247 8 
7·0 420 249 

7 PHESSUltE (l\I.S.L.), 1021 mh. 1018 mb. 6'0 480 256 
5'68 500 258 

7 TEMPERATUHE, 285° A. 293° A. 5'0 549 263 6 4'28 600 267 
VAPOUR PRESSURE, ... ... 4'0 623 269 5 3'08 700 274 
GRADIENT 'Yew :-Dirrction, Pressure 1300 3'0 705 274 

2'0 797 279 5 
Velocity, Distribution 7'0 m/s. 1'97 800 279 

1'00 900 286 7 
Correction for Curvature, Irregular, +0'8 JII/s. '16 1000 290 5 

- 6'0 m/s. 
~~-------

I 

--~---- ---~---

F' let {"w. to E. .. , Ground 1000 290 llla omponen s, S. to N. + 5'0 m/s. . .. ... M.S.L. 101 7 ... . .. 

Time is expressed in the hours I to 24 of civil reckoning. Temperatures are expressed in degrt-'es absolute (273° A. =0° C.). 
Pressure is given in millibars (1000 mb. = I C.G.S. atmosphere=750 mm. approximately). Heights are given in kilometers (km.). 
Gradient Wind is taken to be tangential to the isobar and is computed by the formula -y=2 Co) P V sin cp. 
Base of Stratosphere.-TYPE I.-When the stratosphere commences with an illversion, the height and temperature of the first point of zero tempera' 

ture gradient are given. TYPE 2.-When the stratosphere begins with an abrupt transition to a temperature gradient below 2° per km. 
without inversion, the height and temperature of the abrupt transition are given. TYPE 3.-When there is no such abrupt change of 
temperature gradient, the base is takell to be where the mean fall of temperature for the kilometer lIext above is 2° or less, provided that 
it does not exceed 2° for allY subsequent kilometer. If some other position for the base seems to the tabulator to be more suitable, it is 
noted in the column for" Remarks." 

I 



MET~OROLOGICAL OFFICE OBSERV ATORJES-GEOPHYSICA_L JOURNAL. 
AUGUST 1913.-DAILY VALUES REFERRED TO GREENWICH NIEAN TIME, AND UNITS 

BASED ON THE C. G. S. S YSTE~l. [Price Is. 
Third Year.-No, 8, Meteorology, Solar Radiation, Seismology, Atmosphe1'ic ~Elect1'icity, and TeJ'rest?'ia,l Magnetism. 

1. SEISMOLOGICAL JOURNAL :-ESKDALE OBSERVATORy,-Lat. 55° 19' N. Long, 3° 12' W. 
----~~-----------------------------------------=--------------------

lVlicroseisms of N, Component, 
" 

_._- Remarks, 
o h, 6 h, 12 h, 18 h, 

Date 

------- ------- -------~------------------------~--------- - ------------- ._---- --

AN. 1', AN, T, AN, T, AN, T, 
i 

f.I. s P. s P. , s P. s 1st, In, P=8 h. 55 m, 44 s" S=9 h, 5 m, 27 s,) L=9 h, 24 m" A=8460 km, Epicentre 47'5" N, 157° E 
0'1 I 0'1 4 0'1 4 4 0'1 4 End 10 h, 12 m. 1st, IIu, P= 17 h. 22 m, 46 s" S= 17 h. 32 m, 28 s,' L= 17 h, 48 m" A=8440 km 

o'z 4 0'2 4 0'2 i 4 0'2 4 Epicentre 47'5° N, 155'5° E. End 21 h, 3°111, 2nLl, I, Very small disturbance from 9 h, 17 m,-9 h, 25 m 
0'3 4'5 0'4 5 0'5 5 0'5 5 2nd, I, L= 18 h, 23 m, End 18 h, 44 m, 3rd, I, L= I h, 17 m, End I h 45 m, 3rd, I, Very smal 

4 
5 
6 

0'5 5 0'4 5 0'4 5 0'5 5 
disturbance from 6 h, 42 m,-6 h, 58 m, 4th, I, Very small disturbance froIl! 14 h. 25 m,-I4 h, 35 m 

- - - - - - - - 4th, I, P P)=21 h, 34 m. 8 s,' S P)=21 h, 43 m, 54 s" L 0)=22 h, 13 m. End 22 h, 49 m, 

0'4 4 0'3 4'5 ~:~ I 4 0'2 4 
5th, I, P=1 h, 59 m, 17 s, Small remote earthquake, End 3 h, 30 m, 6th, I, P U)=7 h, 6 Ill, 19 s, 

7 
8 

O'Z 
O'! 

4 
4 

0'4 4 
0'2 4 0'2 

4 0'2 4 
Small earthquake; end 7 h, 36 m, 6th, I, P= 12 h, 25 m, 22 s, End 14 h, 21 m, 

4 0'2 4 
6th, IIlu, P=22 h,27 m, 45 s" S=22 h, 38 Ill. 32 S,' L=22 h, 53 Ill" A=9750 km, Epicentre 17° S, 61° "\V 

Large earthquake, 7th, Iu, P=2 h, 24 m, 12 s" S=2 h, 34 Ill, 55 S,' L=2 h, 50'5 m" A=9660 km 
0'2 3 0'2 4 0'2 4 0'4

1 

4 End 5 h, 0 m, 7th, I, P 0)= 14 h, 57 m, 21 s,' S=~, L= IS h, 33 m, Remote earthquake, End 17 h, 201 n. 
0'2 4 0'2 5 0'2 4'5 0'2 5 9th, I, P=2 h, II m, 33 s, Small remote earthquake probably in N,N,E. direction, Elld 3 h, 20 m, 
0'4 4 0'2 4'5 0'4 4 0'2 4 9th, I, Very small disturbance from 15 h, I I m,-IS h, 50 m, 9tb, I, Very slllall disturbance from 19 h, 52 m, 

[0 

II 
12 
13 
14 
15 
16 
17 
18 

o'z 4 0'2 4 0'2 4 0'2 4 20 h, 14 Ill, lIth, I, P 0)=6 h, 42 m, 0 s,' S (?)=6 h. 52 m, 34 s" L U)=7 h, 20 m, Small remot e 
0'2 4 - - 0'4 5 0'5 5 disturbance, End 9 h, om, 13th, Iu, P=4 h, 39 m, 53 s,' S=ahont 4 h, 51 m" L= 5 h, 14 m, 
0'4 5 0'5 5 0'4 5 0'5 5 A.=about 10600 km, End 7 h, II m, 14th, I, Very small disturbance from ISh, 34 m, - ISh, 54 m 
- - - - 0'2 5 0'3 5 15th, I, Very small disturbance from II h, 8 m,-II h, 29 m, 15th, I, Very small disturbance fro m 
O'Z 5 0'2 4'5 0'4 
0'4 5 0'4 5 0'5 

4 0'3 
4'5 0'5 

5 
5 

12 h, 27 m, to 12 h, 49 m, 15th, 11', P= 19 h, 16 m. 178" S= 19 h, 26 m, 50 s,' L= 19 h, 49 m, 
A. = 9460 km, Epicentre 39° N, 1600 E, End 22 h, 0 m, 16th, I, Very small disturbance fro 

, 
m 

0'5 5 0'4 5 0'4 5 0'4 5 16 h, 38 m,-16 h, 44 m, 17th, I, Very small disturbance from IS h, 49 m,-16 h, 4 m, 17th, I, Very smal 
disturbance from 17 h, 15 m,-17 h, 31 m, 18th, I, L=2 h, 20 TIl, Very small disturbance, Eud 2 h, 52 m 

1 

19 
20 
21 
22 
23 

0'3 
0'4 

5 
4'5 

0'4 5 
0'4 4'5 

0'4 4'5 0'5 5 18th, I, Very sIllall disturbance from 5 h, 21 m,-S h, 56 m, 18th, I, Very small disturbance fro m - - - - 7 h, 8 m"-7 h, 48 m, 19th, I, Very small disturbance frol1l 5 h, 44 m,-6 h, 13 m, 21st, I, Very smal 0'4 4 0'5 4 0'2 4 0'4 4 disturbance frol1l 5 h, 35 m,-6 h, 0 m, 23rd, I, L=3 h, 2 m, Very small disturbance, End 3 h, 32 m 0'4 5 0'4 4'5 0'5 5 0'7 5 
O'~ 5 0'8 5 '5 0'8 5'5 1'0 5'5 

24th, I, Very small disturballce from 16 h, 7 m,-16 h, 18 m, 25th, I, Very small disturbance fron 

I 

24 
25 
26 
27 
28 

0'9 5'5 0'8 5 0'7 5 0'5 5 
6 h, 8 m,-6 h, 34 m, 27th, I, Very small disturbance from 22 h, 13 m,--22 h, 55 m, 28th, I, L= 5 h, 35'5 m 
Very small disturbance from 5 h, 41 m.-6 h, 14 m, 30th, I, L=4 h, 58 m, Small earthquake, En d 

0'4 5 0'4 5 0'5 5 0'4 5 5 h, 20 m, 30th, I, Small earthquake from 23 h, 58 m,-1 h, 14111, 31st, I, L= 5 h, 25 m, Small earth 
0'4 6 0'6 6 0'7 5 0'8 6 quake from 5 h, 25 m,-5 h, 57 m, 31st, I, P=6 h, 24 m, 42 s,' S 'I, L=7 h, 13 m, (?), Remote earthquake 
O'~ 5 0'5 5 0'4 5 0'5 ' 5 End 8 h. 44 m, 31st, I, P= 17 h, 32 m, 39 s, ~, S 1, L= 18 h, 6 m, Remote earthquake, End 19 h, 53 m 
0'5 4 0'3 5 0'5 4 0'''1 1 4'5 

z9 
30 

31 

0'5 5 0'7 5 0'6 
~ i An explanation of the notation used is given ill the preface, The amplitude AN is half of the actual muvemen 

5 0'6/ 5 of the earth's surface in aN - S direction, between the ends of the swing (p. = '001 mm,), The period T (in seconds 0'5 5 0'4 5 0'5 4 0'4 5 is the duration of a complete oscillation, i,e, both extreme positions are passed through once during the time T, 0'5 5 0'7 4 0'5 4 0'5 4 

2, VALENCIA OBSERVATORY, CAHIRCIVEEN (KERRy),-Lat, 51° 56' N, Long, 10° 15' W, 

Heights above Mean Sea Level :-Station, H = 12'6 m, Barometer Cistern, lIb = 13'7 m, 
Heights above Ground :-Thermometers, h t = 1'2 m, Rain-gauge, hr = 0'56 m, Sunshine Recorder, h. = 12'8 m, Cups of Anemometer, ha = 13'9 m, 

Humidity, Pressure 
at 

Station 
Level. 

Air Temperature ill 
Degrees Absolute, . 

~Wind Direction in Cloud Amount Rain 
1---------1 Points (8=E,16=S) alld 24 Q) 

Vapon 1 and Velocity Weather, hours ~ 
p l' Percentage, (1netres per second), begill- Z 

ressure, lling ~ 

Day, 

------1--------,---11---- ---1----.,----1-------1 10 h, U2 

__ ~' 121 h, 9 h, ~1 h'l Max, \ Min, 9 h, [21 h'i 9 h, 121 h, 9 h, 1 21 h, 10 h, I 22 h, 

! 

1

200+ 200+ 200+ 200+ -~----'--------'~-T=e-l~lt~h-s-o~f~-S~-~ky-

mo, mb. ° ° 0 ° millibar, % % m/sec, m/sec, covered, 
I 1022'2 1024'1 91'5 89'4 94 86 15'2 15'9 72 87 4 4 - I 0= 0= 
2 1024'311023'9 89'0 90'1 94 85 16'6 16'9 92 89 - I - ° 0= 8= 
3 1023'311022'5 92'3 91'S x95 87 17'6' 16'6 79 79 21 2 7 6 7 8 

4 1021'5 1020'S 88'4 88'S 91 87 13 '5 13'2 77 76 4 6 3 5 5 2 
5 1020'4,1019'587'586'5 89 85 12'210'5 74 69 32 5 I 6 6 3 

mm, hI'S, 

12'2 Fille, 
12'3 =0 n, 
4'0 = a, 

I I '8 Fine, 

Remarks, 

Fine, 
=0 p, 

Very bazy p, 
Fair, 

Magnetism, 

'Y, 

6 I020'4i1021'4 87'3 86'1 90 84 II'2 II'S 69 76 2 4 31 2 5 5 
7 I019'4!1018'o 87'9 86'8 91 n83 13'2 13'2 77 84 - I 28 2 8 10 

10'3 Fair to nne, 
L 1'2 Fine to fair, 
I '3 Fair to dull. 

0'3 10'1 Fille, 

.. ' I 

8 IOI6'I'1015'2 87'886'8 90 85 11'9 12 '9 70 82 32 3 28 2 6 4 

9 IOI2'4'1012'3 86'887'3 90 86 12'9 12 '5 82 77 28 5 28 4 8 8 
10 IOIZ'111011'6 87'9 884 90 86 15'6 15'6 93 91 21 5 19 3 10=°. 10 
II IOIz'3 1018'5 87'9 87'8 91 86 13'5 12'5 81 75 28 4 I 4 4 2 
12 I023'7 1024'8 88'1 88'0 91 1183 12'2 14'6 72 87 - I 19 3 7 10 
13 1020'911021'5 89'4 89'S 92 88 18'3 18'3 99 98 22 4 22 2 10= 10=°.° 

4'1 
4'3 

2'8 
0'5 

3'2 Fail' to showery, 
- Dull and showery, 
8'5 Fair, 
4'8 Fine to fail', - = to =0, 

I 

14 IOZ1'II1020'5 89'6 90'0 92 89 18'6 18'3 99 95 - ° - ° 10= 10=0 2'0 0'1 = to =0. .., 
IS IOIS'7 :1018'4 90'9 89'3 94 88 19'6 16'9 97 93 - I - I 10=° 4- 1'3 3'2 =0 at time,;, .. ' 
16 IOI9'I 1022'6 88'9 87'6 91 87 17'3 12'9 96 78 30 4 I 5 10=° 2 - 1'0 :Misty to f:dl'. ... 
17 I023'o,1023'1 89'6 88'9 93 87 13'2 13'9 70 78 7 5 6 5 I 0 - 13'6 Fiue, .. , 
18 I02Z'2 iI021 '9 88'9 89'3 92 84 14'9 16'3 83 88 - ° - ° 1= 10= - 12'7 Fine, co ... 

19 I021'I'1021'S 90 '0 88'4 92 85 17'3 15'9 90 92 - I - ° 6= 2= 0'3 9'5, Fine. CD .. , 

ZO 10ZI'O 11021 '1 89'6 89'8 94 84 16'9 17'6 91 92 13 2 17 3 7= '1=0 O'~ 7'91 n., a. Fillt'. co ... 

21 1017'111012'8 91 '2 90 '1 92 X 90 19'3 IS'6 93 96 IS 5 20 6 10=0 10=0.0 XIO'9 - I Gloomy, with :;co, 17885 20 '7 68 7'9 
22 IOIO'61009'o 88'4 85'9 90 84 16'9 13'9 97 95 21 3 21 2 10=°. 10=.° 9'1 0'1 .4 h, 30 m,- 9 h, Dull, .. ,! .. , .. , 
23 IOlI'31013'S 86'81 86 '1 90 85 12'5 13'5 80 90 26 6 23 6 7 10 1'5 6'3 Showery a, amIp, Visihility, ... I ,., ' .. 

z4 IOI7'I1019'4 87'6
1

87 '5 90 86 13'213'9 79 84 26 617 3 9 10 - 6'9 UlIsettleLla.;dullp, .. ,I .. , .. , 
25 1019'51022'4 90'2 88'7 93 87 16'3 [5'6 84 89 16 2 -- I 6 7 - II'f Fair to fine, ... ~ .. , .. , 
26 IOZ4'4 '1025'S 88'8 88'1 93 84 15'9 13'5 89 79 - 0 - I 7 1 - 7'8 Fair to nne, = .. , ,.. ..' 
27 1025'71 1023'0 89'6 87'5 92 85 14'9 13'91 80 84 6 3 - I 3= 1 - 12'7 n., a, Fine. co .. , Ii ,., .. , 

28 1018'7 101 4'6 88'2 87'9 91 1183 14'9 15'2 87 91 - 0 - I 2= 3 - II'S n.,= a, Fine, .. , .. ' ... 

29 1009'9 1008'0 88'2 87'6 91 84 15'6 13'9 92 83 - ° 30 2 6= 7= - 7'1 =0 n, Fint', = .. , .. , ... 
30 IOIO'I 1015'4 88'8 87'3 90 87 14'9 12'9 84 78 32 5 32 6 8 10 0'3 0'1 Fair to mi~ty and dull. .. " .. , .. , 
31 I016'4 1017'0 86'2 86'8 n 88 85 10'5 12'5 n 68 79 4 5 - I 10 10 - 0'3 Dull. .. , I'" .. , 

- - ----------- ----- -----f----- ------- ---------------------------
~Ieans 1018'6 1018'8 88'8 88'2 91'3 85'6 15'1! 14'6 84 85 3'0 2'7 6'4 6'3 38'2 6'50 Monthly Totals 01' Means, 17888 20 17'368 8'2 

~~7 --,- 88' 8' '8' ~-'_;p-~-87-----~9 ---4~ ---- 1
2

7'3 4'9° -------------------1----
40 years 101 3 0 3 7 4 91 ° 53 J Normals, 40 years, I 

I 

25 years 10 years 30 years 30yrs 

x denotes the maximum and 11 the minimum value m the column, 

_WL 45577/35 1-400-9/14, N, & Co, Ltd, Gp, XV, 

Note,-The cloud amonnts 1Il ItalIc type at ValenCia were taken at 21 h, 
13 



54 AUGUST 1913.-ME'l'EOROLOGY AND SOLAR RADIATION. 

3, KEW OBSERVATORY, SURREy,-Lat. 51" 28' N. Long. O· 19' \V. 
Heights above Mean Sea Level :-Station, H = 5'5 m, Barometer, Hb = 10'4 m, 

Heights above Grollnd :-Thermometers, lit = 3'0 tn, Rain-gauge, hr = 0'53 m, Sunshine Hecorder, hs = 13'3 m, Cups of Anemometer, ha = 19'81 m, 

Day, 

Pressure 
at 

Station 
Level. 

Air Temperature in 
Degrees Ahsolute, 

Humidity, Wind Direction in 
_________ IPoints(8=E, Hi=S) 

Vapour 
Pressnre, 

and Velocitv 
Percentage, (metres per seeo1td), 

Cloud Amount 
and 

Weather, 

Rain 
24 ~ 

hours ~;::' 
begin-

----------1-----1 ---- ning J5 
-------1----,----110 It. 

Earth 
Tempera

ture at 
10 h, 

,s -----
Remarks, 

;g o'3m,I1'2m, 

200+ 200+ 200+ 1------------

9 h, i 21 h, 9 h, 21 h,l I1Iax, I Mil1'_~ h~ 121 h, 9 11.121 h, 9 h, 1 21 h, 10 h, 1 22 h, 

200 + .200+ 200 + 200+ Tenths of Sky 
111 b, 111 b, o! 0 • l" millibar, % 0/ m/sec, Ill/sec, covered, mm, hrs, 

I 1021'8 1023'4 88'7 I 88'0 95 87 13'5 13'9 78 83 4 4 8 5 10=° 0 - 4'8 - 84 89'2 87'3 
2 1024'4 1023'2 88'1! 87'4 94 85 12'5 13'5 73 83 3 3 9 2 10=° 0 - 3'2 - 80 89'1 87'3 
3 1022'4 1018'2 89'1! 89'2 97 83 13'2 14'2 73 79 4 4 - I 6 0 - 10'9 -- 78 89'1 87'4 

4 1017'3 1018'7 89 '51 87 '3 92 84 13'9 II'S 75 71 3 4 I 5 7 9 - 1'9 - 80 89'3 87'4 
5 1017'4 1014'4 86'9; 86'5 91 84 1 8'S II'2 n 55 72 1 3 - I 5 10 - 7'9 - 81 89'0 87'4 
6 1014'2 1016'7 88'1: 86'3 92 85 11'2 10'2 67 65 29 3 1 3 7 8 - 8'0 - 80 89'2 87'4 
7 ,1017'41015'8 87'8,85'4 91 83 11'2 13'5 65 95 - 1 - I 7 10< 5'1 1'8 - 78 88'6 87'4 
;) 1013'01010'6 87'4 85'9 91 84 13'2 12'5 82 86 9 3 - 0 7=° 9=° - 2'6' - 82 88'3 87'4 

9 100S'S 1003'4 86'3 r 86'8 91 82 11'9 12'9 77 81 - I 21 2 10=° 9 - 2-6 - 79 87'9 87'4 
10 1011'411012'288'2188'6 94 83 11'213'9 65 79 26 3 20 2 6 4 0'3 8'2 - 78 88'187'3 
II 101"'1 !IOI4'6 89'7 88'4 94 86 14.6 14'2 78 82 20 4 - I 9 2 - 1'6 - 82 88'6 87'4 
12 10lg'I il021'9 89'1 88'2 93 84 15'9: 13'9 89 82 19 3 - 1 10=° 10 - 2'1 - 79 88'3 87'3 
13 1020,? '10167 88'7 89'2 92 87 13'2 16'9 75 93 22 3 19 2 9 10 - 07 - 84 88'6 87'3 

14 
15 
16 
17 
18 

1017'411017'8 89'7 88'9 94 87 12'5 16'9 66 94 30 3 30 2 10 10=°. 2'5 2'0 - 83 88'7 87'3 
1018'4,1019'3 89'1 89'3 92 x 88 15'6 16'3 86 88 32 2 - I 10=° 10=0 - - - 87 89'2 87'3 
1019'4 :1018'8 90'2 91'8 95 87 15'6 13'9 79 65 19 2 - I 6=° 2=° - 4'4 - 82 89'2 87'3 
102071022'5 90 '8 ~9'4 96 86 14'2 13'9 7I 75 1 3 6 3? 5=° 5=° - 10'9 - 81 89'7 87'3 
1022'81021'4 87'9 87'3 91 86 12'2 11'5 72 72 2 5 2 3 9 10 - 1-9 - 84 89'5 87'4 

19 1020'311019'5 86'9 87'1 n90 86 II'5! 12'9 72 81 32 3 32 4 10 10 - 0'1 - 85 88'9 87'4 
20 1020'4 :1019'9 87'5 88'2 94 86 I I '5 : 13'5 69 79 32 2 17 3 10 0 - 6'2 - 85 88'6 87 '4 
z.I 1020'9 '1018'6 89'S 92'0 97 83 12'9. 14'9 68 69 21 3 21 2 5=° 10 - 10'4 - 77 887 87'4 
22 1016'1 1012'2 91 °9 90'2 94 x 88 16'9: 14'2 78 73 19 7 19 6 10 0 4'3 0'3 - 88 89'7 87 '4 
23 1009'3 !10137 89'0 87'8 93 8S 16'6 111'9! 92 72 21 3 21 2 10=° 0 - 5'7 - 85 89'1 87'4 

Dull with =0 a, j fine later, 
Dull with =0 a,; finer later, 
=0 a, Fine, 

Fine a. ; dull later, 
Fine most of day, 
Fine most of day, 
Fine a, j dHll later, R 20 h,
Fine till 13 h" then dull. [22 h, 

=0 a, Fair to fine, 
Fine most of day, 
Fail' to fine, 
=0 a, Fair to fine, 
Fair a. ; dull later, 

Fine to dull, • 20 h, 45 m, 
Dull throughout, with =0, 

Fine till 14 h, ; fair later, 
=0 a, Fine throughout, co p, 
Dull to fine, 

Dull most of day, 
Fine after 10 h, 
co a, Fine all day, 
Dull most of day, [fine later. 
• 8 h, 30 m.-IO h, Dull ao j 

1 : I 
24 1014'8 i1019'I 89'2 87'1 93 83 12'21 13'9 67 86 23 5 - 1 7 7 1'5 7'2 - n76 88'5 87'4 Fine most of Jay, .2 16 h, 
25 1023'7 1024'1 87'5 88'2 96 n 81 13'2! 14 '2 79 82 - I - I 2 0 - 12'2 - n 76 88'1 87'4 Fine throughout, [15 Ill, 

26 1025'2.1023'4 89'2 90'5 97 n81 14'2 13'9 78 70 - I 6 4? 1=° 10 1'0 8'6 - n76 88'4 87'4 = early, Fine most of day, 
27 1022'31020'1 89'S 91 '5 96;e 88 15'9 14'2 85 I 68 4 4 4 5 10=° 8 - 2'9 - 87 89'1 87'4 • 3 h,-4 h, 20 m, Dull (t, j 

28 1016'2 :1013'1 92'2 91 '3 x 99 x 88 16'9 15'2 77. 74 6 5 - I? 2=° I - 10'1 - 86 89'S 87'4 =0 a, Fine, [fair p, 

29 1009'311006'7 91 -I 89'9 94 86 16'6 I 18-6 80 98 - I - 0 10=oT ? 0=< 1'8 0'6 - 80 89'2 87'4 R 1011,-10 h, 40 m, =2 p, 
30 1006'2 11008'2 88'S 92'3 96 87 17'3 20'0 1 98 89 - I - I 8=° 4=°< 3'6 0'4 - 84 89'1 87'4 =2 a, R 22 h, 
31 1011'8110130689'388'4 92 J:88 17'3116'6,94 9630 2 - 1 10=°.° 10< xI6'5 - - 87 89'787'4 Dullwith.=o, <20h,-22h, 

Means 1017'311017'0 s;.-0-18"8-"7-1-~-;- -85'0 -;ys-!-~i~80-I--~---~--771--57 36'6 G-=- 81'7 88'9 87'4 Monthly Tot~or Means-,

Normal~11014'O 89'6-11887-1~4-:0--gs:;-;YS-'~-~-80----D---;S-----I----~16'I6 - - - ---=- Normals,4o yea-;;-----
40 yeal's I '- v '30 years 30 years I 30 yrs 

1 = 25 yea_rs ___________________________ -=--_~ __ ...:...._........:.. _____________ _ 

4. ESKDALE OBSERVATORY, DUMFRIESSHIRE.-Lat. 55° 19' N. Long. 3° 12' W. 
Heights above Mean Sea Level :-Station, H = 242'0 m, Barometer, Hb = 237'0 m, 

Heights above Ground. :-Thermometers, ht =0'9 m. Rain-gauge, h r =O'40 m, Sunshine Recorder, h9= 1'5 m, Vane of Anemometer, ha = 15'0 m, 

[I I I 9 h, I 21 h, 9 h, I 
I 996'8 9:j7'4 85 '7 i 85 '81 91 i 84 12'2 12 '9 82 89 - I - I 10=° 7=° - 1'7 ..a. early a. Dull to fair. = 

3 995'2993-592 '91 86 '61;:1:96 S3 16'9,12'2 73 78 28 2 24 2 3 - II'I Veryfinea'Uday, 
2 996'7 996'7 'i,9'7 i 8~'5 95 ~I 13'2 14'9 70 87 - I 32 3 7 I' 2; - 7'1 Fine all day, [all da} 

4 995'6 994'4 84'9181'7 n S7 81 8'8 8'8 65 81 4 7 - I 9 - 3'2 Fail'; bright intervals. 
5 989'8 i 98S'S S6'o! 83' I 89 77 9'8 9'8 66 79 28 3 32 3 3 ,I 65

3 

- 7'0 Fine most of day, 
6 990'2 989'5 84'61.8209 88 78 8'S 9'1 n64 76 4 6 28 3 7 - 5'6 Fail' to fine, 
7 989'5 988 '3 84'8 82'4 90 76 9'1 9'S 67 85 28 3 - I 5 - 9'3 Fine all day, 
8 985'4 981'9 85'0 82'8 90 n 75 9'8 9'5, 7I 1 80 - I 24 3 7 ,6 - 7'6 Fine most of day, 

9 979'6 98n 85'91 84'1 n87 8110'2 II'2 70 87 4 3 - I 8 1 10 1'0 I'I Mostly dull. 
10 9SZ'2 983'0 83'918008 8X 80 10')) 8')) 83 84 - 1 28 2 10 7 - 3'3 Dull early; fiue later, 
II 984'3 9/:'8'6 ))4'5 84'3 89 78 10'2 II'2 76 85 - I 32 4 9 8 - 2'3 Dull, 
12 '993'4993'185°5184'690 79 11 '2 lO'2i 77 7532 216 68 10 0'52'7 Fineearly;dulllater, [301ll 
! 3 987"4 987"9 84"7 1 84 '7 88 82 12 '9 10'2' 94 75 16 6 28 7 10. 10 - - Dull all day, .°7 h, 30 m,-9 h 

.-d "Ci -d .,..; 
14 9S9'4 990 '4 84'8 86-2 89 78 II'5 13'5 83 90 - 0 - 1 9 10. 0'3 0'4 2; 8 8 I:: Fair to dull. 
IS 991'3 991'4 87'1 88'5 92 85 14'6 15'6 90 90 16 2 - I 10 10 0°8 0'1 ~ ~ g g Dull. 
16 991'2 992'5 89'1 88'9 94 ;:1.:88 17'6 14'6 96 83 20 2 20 3 10=° 9 - 5'1 ~ 0 ~ ~ Dull early; fine to fair later, 
17 996'8 999'9 86'3 82'8 89 80 II '5 9'8 75 82 4 4 4 5 9 1 - 0'1 Z Z Z ~ Fair; fine after sunset, 
18 999'1 997'6 84'6 82'6 88 80 I 9'8 9'8 73 84 32 8 32 4 9 9 - 11'3 Fine most of day, 

19 995'5 S,93'o 84'5 81'7 89 79 I 9'8 10'2 72 90 32 4 - I 9 4 - 4'0 Fine most of day, 
20 992'0 992'2 S6'3183'1 94 76 11'9 10'5 77 85 - I - 0 2 2 3'111'4 Very fine all day, 
21 98S'6 98n 87'2 88'2 89 1 80 15'2 16'6 94 97 16 8 16 10 10. 10.=0 18'3 - Dull, with =0. at times, 
22 978'5 977'9 87'6 84'3 90 84 12'2 12'2 74 91 24 12 - I 8 8 6'4 5'1 • till 5 h, .2 15 h, and 20 h, 
23 977'7 978'0 84'S 82'4 88 82 II '2 10'5 82 89 20 6 20 6 8 10 10'2 4'8 Fine early, then showery, 

24 981'4 989'2 86'1 83'7 90 81 12 '5 10'8 83 85 24 5 24 2 8 6 0'8 8'3 Fine most of day, 
25 992'0 995'0 86'3186'6 90 82 11'9 13'2 78 85 20 8 20 4 9 10 - 3'3 Fair early j fine' later, 
26 997'8 998'4 87'4 I 84'6 93! 81 J4'2 12'2! 88 90 16 2 - 1 9 2 - 5'0 Mostly fine. 
27 998'1! 995'5 89'3 85'2 94 80 13'9 12'51 76 ))9 - 1 - I 0=° 0 - 7'1 Very fine till 14 h" then =, 
28 992'0 98S'2 86'9 85'8 94 80 14'2 12'51 91 86 - 0 - 0 0 0 - 7'9 Very fine all day, 00 

29 984'8 981'9 91'3 87°4 95 86 14'2 13'9 1 68 84 4 4 32 2 6= 8 XIS'5 10'5 Very fine all d~, 
30 980'7 984'3 86'8 87'6 91. 86 14-9 13'9! 95 84 32 2 32 6 10. 10 - 0'9 Fair mostly, 1~.2 7 h,-8 h, 
31 988'3.990'3 84'9 83'7 n87! 83 11'9 10'21 87 78 4 4 28 9 10 10 - - Fair. 

--.--:----- --- ---1--- --- --------- -------------- -------I----- --- --- ------------

Mean/; 9897: 989'7 86'4 84'7 90 '41 80'9 12'2 II '61 79 85 3' 5 3'0 7'5 6'5 59'9 4'75 Monthly Totals or Means, 
----'----- --- ---j--- f----- ------1--- -------_0----------. --,----- --- ------------------
I:::_all~, 982 '2 982 '7. 85'9 84'2 88'81 80 '7 12'2 12'1 I 82 91 5'3 3'7 - - 111'6 3'88 Normals. 

The solar radiation IS the mean of the readmgs wlthm the nommal hour of observatIOn (II h, 30 m,-12 h, 30 m,) unl~ss some other hour JS speCIfied, 
Temperatures at or below the normal freezing point of water are printed in small type, 



ATMOSPHERIC ELECTRICITY AND TEHRESTRIAL MAGNETISM,-AUGUST 1913. 55 

5, KEW OBSERVATORY. 

--:,---------~------~-----.-----.----------.----.------,.---~- .------~- ~-~-----. -----~----- ----~-------

Day. 

Potelltial Grauient, 
Volts per metre. 

Factor 1 '70, 

Velocities of 
Charge per ell, Ions for 1 volt 

x 1020. 
per centimetre. 

3 h. i 9 h./15 11,/21 h. +. / - +, I 
-v/m~-vFll.- v/m, v/m, E.-m,u,['E,-m.u. em/sec, em/sec. E,-m.U, 

1---330 - -- -- ----

2 400 275 400 330 - -- -
3 135 300 255 350 -- - -

4 
5 
6 
7 
8 

9 
10 
I I 

12 
13 

165 
175 
90 

50 
35 

50 

14 125 
IS -40 

16 35 
17 60 
IS 175 

19 140 '1 

20 90 
21 150 
22 160 
23 90 

160 
300 
135 
255 
160 

250 
185 
175 

250 

21 5 
265 
100 
330 

415 
175 ? 
265 
230 

1I0 
z± 

205 300 
160 400 
1I0 305 
100 -
40 5 190 

190 205 
125 290 

230 160 
90 I IS 

135 325 
115 175 
240 530 

240 290 
425 630 

90 ? 400 

140 175 
110 230 
125 21 5 
150 275 

-I 

0'90 

0'45 

0'25 

0'45 
0'45 
0'35 

0'35 
0'35 

0'35 

0'45 
0'85 
0'70 

Air-Earth 
Current 

x 1016, 

Amp/cm~, 

J '40 
0'45 

1'05 

1'05 
0'35 

0'45 
0'40 

1'55 

o 
o 

o 
I 

o 
I 
I 

o 
I 
o? 
o? 
I 

o 
I 
o 
o 
o 

o 
o 
o 
o 
I 

o 
o 
o 

I 

o 
o 
I 
o 

I 

I 

I 
I 

o 

o 
I 

I 

o 
o 

o 
o 
o 
o 

Horizontal Force, West Declination, 

Maximum, I 
18000 I' +, 

Minimum, 
18000 I' +, 

Range. 
Maximum, 

15° +, 
Minimum, 

15° +, 

I' 
511 
525 
520 

522 
523 
519 
517 
516 

519 
516 

x 529 
x 529 

511 

508 
519 
514 
5I1 

50 9 

510 
513 
516 
512 
515 

h m I' 
19 52 479 
23 8 488 
o 24 48I 

21 45 486 
23 34 481 

o 37 479 
21 3 480 
19 5 466 

20 10 476 
o 35' 460 

23 18 11 456 
22 151 483 
21 48 478 

II 111 I' I h m I h m I 

10 6 32 45'0 1350 34'0 5 22 11'0 
10 55 37 44'3 13 25 32 '1 6 49 12'2 
8 50 39 43'2 13 29 32 '3 7 15 10'9 

13 50 36 43'4 13 35 34'1 -- 9'3 
10 32 42 44'8 13 56 33'6 6 0 II'2 
II 14 40 43'7 13 2 33'0 7 I 10'7 
12 10 37 44'4 13 18 34'6 2 2 9'8 
10 55 50 43'3 14 17 32 '7 7 54 10'6 

14 15 43 44'0 13 45 30 '9 7 0 13'1 
1220 56 42'8 1250 33'0 80 9'8 
12 14 x73 43'0 13 0 32'9 6 11 10'1 
II 8 46 42 '0 13 II 3 I ' 3 -- 10 ' 7 
II 58 33 43'0 12 45 34'1 7 56 8'9 

23 35 
15 54 
5 26 

23 35 
19 5 

476 1035 32 42'7 12 8 32 '2 6 56 10'5 
483 II 10 36 44'0 1243 32 '4 7 29 11'6 
476 1249 38 44'3 II 50 33'3 5 56 11'0 
476 8 50 35 43'2 12 42 33'3 6 17 9'9 
461 9 16 48 43'9 12 59 n30 '7 741 13'2 

o 39 457 1023 53 44'7 12 56 31 '8 7 8 12'9 
2357! 4641016 49 43'61320 32'0 86 II'6 
1850' 471' II 36 45 44'6 13 20 32 '9 7 28 11'7 

15 45 474 10 30 41 45'4 12 48 32 '3 7 40 13'1 
17 551

1 

473 10 21 39 X45'5 12 32 31 '8 7 II x 13'7 

24 200 165 60 265 -- -- -- - -- -- -- I 0 511 21 22 463 9 35 48 43'5 12 59 30 '9 6 35 12'6 
25 205 240 110 160 -- - -- -- 0'90 - 1'00 0 0 508 162

1 471110 58 37 43'3 12 46 33'2 757 10'1 

~; 2~~ 1 ~g~ :~~ :;~ = = = = ~:~~ = ~:~g ! ~ ~~~ ~~ ~~ I 1~~ I I~ 3~ ~~ 1~:~ ~~ ~~ ~::~ ~ ~~ l~:~ 
28 175 225 450 400 -- -- -- -- 0'30 -- 1'35 0 I 514 17 30 473 8 36 41 42'1 1221 34'0 I 7 26 8'1 

293001'340 75150 -- -- -- -- -- -- I - 2 0 501 1956 i 471 10 I 30 42'5 12 33 33'5 [ 6 5 9'0 

~~_ 2i~_i I~~_ ::"0_ ~O_ = I-=- = ___ = __ I-_= __ I--=--I!---=--!~ ~ ~~~ _~_6_4_~J_1_~_~_I __ ~_~_~ __ I_n_~_~-I'_:_~_:~ ___ !_~_~_~_1 __ ~_~_:_~_1_~_:_~ __ 1_\_~_:_~ 
u. 145*1 235* 201*1 286* -- -- -- -- -- -- I -- -- -- 515 - I 473 - 41 43'6 -- 32 '7 I 10'8 

* 25 days. The mean values of the Potential gradient in Table 5 are computed from the data for those days on wliich values at each of the four hours, 3h
, 9\ 15h

, 21h
, are 

given ill the table, A similar note applies to the values in Table 6, 

6, ESKDALE OBSERVATORY, 

-----~-~----------~------~-~~----------~----~~--------------~~--~------------------~~-------------------~~----------------

Potential Gl'adient, Velocities of.t' Air-Earth I 
\ 'olt", pel' Inetre, Charge per CC, Ions for I volt';; C t c.l ~ ~' .~ ~ , " X 1020, .- OQ' urren·;:::: <:.l ..... ,'..., -0 ;;., 

Day hctor5~4, perc@tim~re, ~~ xl0w, ~~~ ~~~I-------~------:I----~---~--I------~~----· 
. ~,...; ~;; ...... ~(~...... 1 I 1 ------~------~I------ ~ x &':i§'O ~6'O lIIaxillllllll, .Minimum, Maximum,· Minimum, Maximum. Millimum, 

3h, 9h,115h,':21h, +, I ~ +. 1 - 8 c
1

• 1 c2, 150001' +, 150001'+' 5000")' +. 50001' +, 45000")'+',450001'+' 
,I I 

Vertiea.l Component, 

I 
v/m. vim, v/m, I v/m, E.-m.u·IE .. m,u. em/sec, cm/=sec'IE,-I_n=,u, Amp/cmll

, -~- h m I' i I' i h m h m I' I' I h m 11 III I' ")' I h m 
1 312 35 I 146 222 - -' - - I a 0 19 37 10271 984 1 10 7 13 25 212 147 5 50 17 45 281 263112 20 
2 540 166 1 2491 367 - - - - aa 0 19 39 10421 994 10 8 13 44 214 1471 6 46 18 0 281 27 1112 0 
3 152 III' 194 263 _ - -- - Oa 0 20 22 10+;01986 10 27 13 31 199 139 7 16 1940 286 26612 20 

1 3;~ m :~!I :~~ ::: I == = == == == == ~~ ~ }'3' I0341 }S, }55 }54 L Lr 7i , } 0 1516, }25 
7 132 125 145 139 -- - - - -- - - OCt I 19 32 10301 979 12 2 13 18 213 156 7 42 17 50 I 284 267112 25 
8 62! 152 145 318 _ __ -- -- - - - 0 a 0 18 7 1031 979 10 55 14 42 200 146 8 26 19 20 287 2691 II 40 

9 222 i [25 62 76 _ -- - - - - - I b I 20 10 1034 971 II 7 13 46 209:n 134 8 15 16 40 287 267112 0 
10 139' 284 104 277 _ _ -- - -- -- -- 0 a 2 16 7 1035 957 12 12 13 17 190 145 8 2 20 10 287 261 1 0 50 
II 118 97 IIll 104 - __ - -- - -- -- OU 2 23 19 1048in948 121514 9 205 142 616 1750,28711264 II 25 
12 139 97 1451 131 - - -- - - -- -- 0 a I 22 3 Ix 1057 975 10 50 13 8 192 ',n 134 21 54 18 0 1 284 259,12 30 

13 69 III 145 235 - - - - - -- -- OU 2 5 47 1038 974 1150 436 206 144 3 24 18 15 289 11245 5 0 

14 187 139 201/ 249 - - - - - - -- 0 a 0 18 52 1028 978 9 42 14 6 197 143 8 5 16 15
1x2

931 267112 0 
15 326 55 173 395 - -- - - - - -- I a I 15 54 1035 976 II 13 12 50 204 143 8 0 18 15! 2871' 2671 II 10 
16 201 575 145 222 _ - - - - - - OU I 1720 1036 988 1020 13 18, 205 149 6 4 1610' 291 271! 935 
17 97 83 III 242 - - -- - - -- -- I a 0 19 5 1032 984 12 12 12 53: 191 151 8 3 16 15' 2831 264' 12 35 
18 187 145 166 166 __ _ - -- - -- -- 0 a 0 19 0 1026 970,10 42 14 0 I 203 136 7 41 16 35. 289 27Z! II 50 

19 97 97 152 159 -- -- - - -- -- - ou 0 038 1033 9661'11421320 204 141 8 0 1810' 2872671112 0 
20 215 152 139 236 -- - - - -- - - ou 0 IS 50 1027 976 II 19 14 50 202 140 8 5 17 15 284 267 12 35 
21 187 t 97 -353 -- -- - - -- - - I b? 0 20 48 1033 981 II 20 13 58 204 147 6 46 17 20 i 

283 270 i 12 0 
22 48 125 t Il8 _ - - - - -- - 2 b 0 17 56 1033 978 10 16 12 37 21I 141; 8 22 5 10' 279 257,12 40 

23 194 132 t 35 - -- - -- - - -- 2 C I 20 33 1045 964 II 48 12 47 'x 221 143 7 34 20 22 286 269i 10 15 

24 110 125 180 326 _ -- - - - -- - I b I { 2~ ~n 1031 976 II 21 13 31 i 196 138 6 56 17 0 282
1 

2631,12 25 
25 152 132 194 187 - -- -- - -- - -- 0 a 0 15 53 1028 981 10 57 13 6

1
' 203 147 8 17 17 50 282 267, 12 40 

26 62 125 III 166 - - - - -- - -- OU 0 18 57 1041 984 10 35 {~~5!}i 195 145 S 29 18 0 279 266: 13 0 
27 187 62 97 lIS -- -- -- -- -- - - 0 U 0 19 7 1036, 990 10 6 13 1 19S 15 1 {; 4n 5 10 278 266

1 

II 45 
28 270 242 173 367 -- -- - - -- -- -- oa I 17 27 1053 1 991 S 47 II 31 189 148 22 0 21 30 279 262 II 45 

29 1~9 i 298 1591 464 -- -- - - -- -- I - 1 b 0 21 40 1021 987 I II 0 12 43 196 150 7 30 17 15 278 263112 40 

30 83· t 236 97 -- - - - - - - 2 C 0 18 45 1028 989 10 0 12 55 189

1 

145 8 32 14 40 276 2591 I I 20 

~_~ __ ~ __ 6~ __ 9~1-=-~-=-_1-=-_~11_--=-1-=-_~ __ 0_~1 1027 ~8_:~ 12 25,~:~~I~~~ 266 ~ 
M, 171*1 152* 144* 218* _ __ -- -- - - 1 - - - - 1 1034 978, -- - 202 144 1 - -- 284 265/ -

1 1 1 

North Component, West Component, 

* 27 days, See note above, t Water jet failed, 
x denotes the maximum and n the minimum value in the column, 

::: Clock stopped, 
z Indeterminate, 



56 AUGUST 1913,_cRESUL'l'S OBTAINED FROM ANEMOGRAPH STATIONS, 

7, Tables of Wind Components in metres per second at fixed hours, together with the mean velocity (horizontal movement) in metres per 
second for the hour with the maximum honrly run for eaeh day, or the greatest velocity attained in a gust and the time of its occurrence, 

Date, 

HOLYHEAD, t§ 
Height of Head above-Roof 8'S Ill" Ground 13'7 m" M,S,L, 1~)'~ 111, 

Height of CliPS abo\'e-Roof 4'6 Ill" Ground 7'6 111" ~I.S,L, 15'2 Ill, 

3 h, 9 h, 15 h, 21 h, 
Time of 

Gust, 
Date, 

DEERNESS, t 
Height of Cups above-Roof 1'5 Ill" qround 4'9 Ill" M,S,L, 57'3 m, 

3 h, 9 h, Vel.iu 
_______ I~ __ -;--__;----_I l\Iax, 

15h, 21 h, Max, 
in a 

S, N, W, Eo S, N, ,y, Eo S, N, \Y" E, S, N, W'I E, Gu~t, 
I --I -~I--~,~,,~I~H~rs-,~~~Ii~n-,'I------

2'4 .. , i 5'7 4'1 i .. ' ,2'7 10'7 12 50 

S, N, i, E, S,I N" w,l E. S'/ N,' W,I E, s, IN,' W,I E, H~~~~Y 

I :!-:! 0'0 -: :JJ~:~,~ 3'3 q 1'2 0'5 ~:9 
2 3'S I'6

l .. , i 0'3 6'7 14 25 
6'S: 1'3 11'6 23 15 

1°9 ... : 1"3 

3 

4 
5 
6 
7 
8 

9 
10 

II 

12 

13 

14 
15 
16 
17 
18 

19 
20 
21 

22 

23 

24 
25 
26 
27 
28 

Date, 

2 

3 

4 
5 
6 
7 
8 

9 
10 
I I 
12 

13 

14 
IS 
16 
17 
18 

19 
20 
21 
22 
23 

24 
25 
26 
27 
28 

1'6 ... : 0'3 ... 3'0 6'5 1'3 

7'5 
1'1 .. ,! 2'8 

6'S 1'3 

o'S 

1'1 

3'2 0'6 
1'0 

I' 5 7 '7 

2'3 2'3 
2'6 

4'7 3'1 

0'3 0'1 

0'4 0'9 
1'7 

1'5 

0'9 
3.0 1 °3 

S'S 5'S 

2'4 5'7 

3'3 7'9 
1'3 1'9 

1'7 1'1 

3 h, 

I 

0'7 

3'6 ~'8 

4'9 
: 6'S 1'3 

1'5 3'6 
3'0 2'0 

0'3 0'6 

0'7 

4'5 0'9 

3'0 7'3 

S's 3'5 

3'7 3'7 
3'8 o'S 
1'8 I'S 

1'8 1'8 

l'S I'S 
3'8 .. , 2'6 

.. , I '6 2'4 

1'0 4'0 
6'9 

1 

3'3 
0'6 0'4 

1'1 1'7 

4'S 1'0, 

S'S , .. ! S'S 

4'3, .. , 2'9 
2'7; 4'1' 

2'6 ' 0'5: 
: 3'3: 

'5 .. ,! 3'6 

o'S I'iI 
3'2 0'6 

2'5 1'7 

.. , ' 3'3 
)'6 0'0 

4'S' 1'0 

3'0 

1'7 

2'1 

1'1 

0'9 

1'2 , .. 1 0'5 2'S 

4'S .. , I 2'0 

2'S '6 
7'6 

'5 

5'1 

3'6 

6'7 

1'3 i .. , 7'3 
,'7 3'7 I 

~j ::: I::: 
1'1 

3'9 
2'0 

9 h, 

2'5 

0'7 

0'7 

6'6 2'S 

3'3 4'9'" I'S 

6'7 ~',~ II :::: ::: 2'3 I'S 1'7 o'S 

4'3, .. ,I ,.. 0'6 0'3 

6'9 ' .. ' \ ,,, 

15 h, 

2'1 , .. iI'S 

0'3' .. , I 1'3 '.. 0'5 

3'3 1'6 

2'5 1'7 0'7 
! 

, .. 1 3'2 2'1 5'0 

1'0 4'9 0'9 
3'8 2'6 6'2 

0'4 o'S 

0'4 0'2 1'2 

••• : 3° 0 

.. " i 3'21 4'S 
1'3 .. ,' 3'0 

4'21 , .. 
1'5 

5'0 

4'4, 7'0 
1 

3'3 1 3'3 

5'0 4'6 1'9 

4'5 0'5 1'2 
2'6 '0 

J'9 o'S 

1'2 0'3 0'7 

2'1 5'0 

I'S 4'3 
,n 
5'4 2'2 

3'5 8'5 

I'S 

4'7 4'7 
2'1 2'1 

1'2 0'5 

I'S I 'S i .. , 

I'S 4'3 

1'7 1'2 

1'7 0'7 0'3 1 .. , 

2'71 
.. ' I .. , 4'2 

2'7 1'1 

1 

0'6 ' 3'2 .. ,,'" 2'1 

0'0 0'0 0'0 0'0 

3'2 

.. ' i 

I 

1'2 0'5 

4'2 

7'7 

3'0: 4'5 

4'7 

2'7 
1'8 I'S 

, .. I,.. 4'2 

6' 5 I 6'5 

2'7 6'6 

1'1 

, 7'9 , .. ! 4'4 6'6 4'5 3'0 

1'1 

9'0 

0'9 0'6 

3'5 2'3 
4'6 

2'7 1'1 

1'6 0'7 

2'3 2'3 

1'6 0'7 

2'9 

4'1 
0'7 

4'1 
1'6 

2'3 2'3 , .. 

5'7 
6'0 

2'9 6'7 

I'! 0'7 
2'5' , .. , .. ' 0'5 2'1 .. ,,: .. , 2'1 0'3 

, .. I 3'O! , .. 4'5 .. , 3'8 .. , 3'8 2'6 

1 4'5! ,.. 4'5 .. , I 3'8 .. , 3'S S'S 

0'0 o'c 0'0 i 0'0 

'''!3? 
3'5 , .. 1 2 3 

I 

5'2 nl .. , n "'II'g 1'8 o'S 1'9 
! 

29 0'0 0'0 0'0' 0'0 0'1 2"'7'1, 2"'7' 0'4 o'S'I' ,.. 2'3 1'0 
30 3'0 3'0 .. , 1'9 4'6 3'2 

_3_I __ "_'I.:2-~_~:~~~I~-~-~-~ 
S+~ &} 
W+.E 61'3 

S - N &1 - 50 '1 
W-E f 

83'S 7°'1 97'7 76 '8 

9'7 -47'3 I - 1'1 - 54'2 

72 'S 
18'3 

12'5 7 45 
9'8 22 30 

10'7 6 20 

7'2 9 40 

8'1 24 25 

10'7 
10'3 
9'8 

10'7 
17'4 

8'9 
S'4 
8'1 

13'0 
12'1 

Max, 

I 1'2 

10'3 
10'3 
5 '8 
5 '8 

7 30 

17 10 
22 40 
7 15 
7 30 

II 50 
II 30 
23 30 

21 50 
4 30 

12 25 
23 55 
23 5 
o 55 

23 40 

4 30 

IS 40 

22 20 

13 50 
15 20 

12'1 14 0 

9'4 5 
8'1 20 30 

10'3 18 20 
13'4 14 10 

II '2 2 30 
4"5 4 40 
5'8 17 40 

9'8 1615, 200 

12'1 7 45 

5'8 2 35 
4'5 21 5 

10'3 24 IS 
21 '5 21 50 
12'5 21 15 

18'3 5 40 

5'4 17 35 
9'8 21 10 

10'7 8 25 
8'9 2 45 

4'9 23 10 
8'9 II 50, 125 
7'6 7 55' 

2 

3 

4 
5 
6 
7 
8 

9 
10 

II 

12 

13 

14 
IS 
16 
17 
18 

19 
20 
21 
22 

23 
24 
25 
26 
27 
28 

Date, 

2 

3 

4 
5 
6 
7 
8 

9 
10 
II 

12 

13 

14 
IS 
16 
17 
18 

19 
20 
21 
22 

23 

24 
25 
26 
27 
28 

1'61 .. , 2,'2 ... ,' 1'41, '" 3'4 S'2 S'9 10'2 
1'7 S'7 22 "'IJO'9', ,.. 4'0 9'7 S"3 I'7 {2'S 

6'7 2'8 .. , s'S 2'3'" 5'2 2'1 0'6 3'2 7'5 
4'6 5'212'1, .. , 7'5 4'S 1'0 10'8 

4'0 1'6 4'3 2'9, ,.. 5'5 3'7 .. , 1 4'7 3'1 8'2 
3'6 2'4 S'J 1'01 .. , 3'7 1 3'7 ' .. 2'3 6'9 
1'1 1'1 3'0 2'01'" 1'6 1'6 0'6 0'4 4'3 

0'9 0 '4 3'3 "'I'" 3'9 1'0 4'6 
!'2 0'5 1'1 1'7'" 0'6 e>'4 0'3 3'3 

0'0 O'c 0'0 0'0 2'4 I'O! .. , 3'6 3'3 4'3 

2'0 

3'0 

4'0 
2'1 

I'S 

2'6 3'8 

0'9 

1'1 1'7 

2'1 0'9 

3'0 

"S 0'6 

0'9 
I'S 

0'5 1'2 

2'S 2'S 

0'4 0'9 

0'6 1'5 

2'0 

3'9 3'3 ::: I ::: ~:: ~:: 0'1 3'4 8'2; 0'7 r~ 
2'3 2'3 3'6 .. , 0'6 .. ' "'3 5 '9 

2'9 
2'1 

2'2 3'2 

S'S 1'2 
3'0 

I'S 

I 'J 

3'3 3'3 
.1'1 1'0 

4'9 

2'6 

1'3 3'0 

6'9 

3'2 

3'1 4'7 

3'0 

3'1 4'31 .. , "', 2'9 6'6 
56 
S'9 
4'9 

0'7 1'1 I .. ' 

2'4 1'0 .. , 

3'6 I ' 

2'6 :',~ I':: 
::~ :'::1 ::: 
I'S 0'8 .. , 

1'4 3'3 

1'3 

2'3 

0'6 1'5 

0'7 

4'9 
3'6 
8'2 
8'2 
7'2 

5'9 
7'9 
3'6 
3'9 
~'., 
.) .) 

Max, in 
___________ ~-----I--~-~----,I---------~-I a Gust 

S,I N,\ '~1~' ~'J~j~,~ I_
S_, ~I N_,~I ,_V'_,'_E'_I_S'--,-I_N--c' !_W---c'Ic--E_,I I~~i~r 

3 h, 9 h, 15 h, 21 h, 

0'9 

* 

, 4'9 4 '9 3',31'" !! 4,'9 3'S 2'6 3'B 2'6 ~'~4 
3'6 2'4 32 .. , 22 2'2 1'4 1'7 2'5 7'4 
0'4 0'6 1'7 '" 1'1 0'6 2'9 0'3 1'6 4'7 

1'3 7)'" 1'5 6'5 1'3 6'1 2'5 12'5 
, 3'21 0'6 '" 5'9 1'3 10'7 

I'S 2'7 

0'4 2'0 

* * 
4'7 3'1 

0'7 1'1 .. , 5'9 J'9 1'3 13'0 
0'6 1'5 .. , * * * 6'5 
* 1'3 3'0 2'3 7'2 

* * 1'3 3'0 * 
* 

* * 

10'7 

* 
* 

4'9 3'3 

* * * 
* * 

1'3 0'3 

'4 2'3 2'4 3'6 c'4 2'0 1'1 2'S 

9'4 
7'2 

12'5 
7'5 

J'4 3'3 

* 
1'1 I ~:7 
* " * 

5'2 I .. , 

* 
<l'O 

5'7 

1'7 2'5 1'9 
0'6 2'9 

1'6 "'3 2'6 

1'1 5'5 

3'0 7'3 

3'6 1'5 

1'7 1'1 * 

5'2 

o'S 

2'1 2'1 

* '" 

4'5 
2'3 4'1 

0'5 1'4 

1'2 .. , S'S 
2'1 5'2 

* * 
3'8 

* 
5'1 

4'9 

* 

1'1 1'7 

3'8 
1'1 

2'6 

1'0 

o'S 

* 
1'0 2'4 

5'2 

3'3 

2'1 

2'7 2'3 

3'3 0'7 

5'7 
2'S 

* * 9'8 
1'9 .. , r'3 7 '7 
* 4'5 
3'3 II '6 
3'3 II '6 

2'2 1'4 

* 
1'0 

3'4 
1'4 

2'1 

7'6 
7 'I 
8'5 

14'8 
10'3 

10'0 

II '2 

6'3 
8'9 
8'5 

29 0'7 1'1 0'4 ", '2'3 * * * I * * 6 '6 
30 * 1 * 4'2 , .. : o'S 1'5 0'6 8' I 
31 2'5 1'7 4'2 o'S 3'2 2'2:'" 2'S 2'S II'6 

---1------------------1- -----

S-&!t} 49'611 54'211 61'611 59'411 75'711' 44'3~ 56'S~ 40'o~ 
S-N &} _ 23'SII 3'811 - 39'211 2'611 -47'3~ -I9'5~r 1-17'I~f - 7'o~ 
WEI 

Time of 
Max, 

Hour, 
14 
20 

8 

II 
16 
I I 

8, 12 
17 

II 
12 
18 

2, 8, 9, II 
21 

2 

II 

II 

13 
J 1,12,14 tOI7 

10 
16 
I I 

II 

14 

13, 18 
10 to 12 

10 
14 

1 

II, 13, 14 
16 

IS, 17 

Time of 
Gust, 

Hrs, )Iin, 
4 40 
I 5 
8 35 

8 20 

13 15 
10 35 
10 S5 
17 25 

I I 

19 
7 

15 
II 

II 

13 
II 

23 

12 
10 
14 
9 
9 

12 
II 

23 
23 

2 

7 
12 
10 

IS 
10 
20 

25 
10 

30 

55 
55 
35 
30 

5 
5 

35 
20 

5 

30 

55 
30 

35 
15 

45 

° IS 

The velocities at fixed hours are means for the interval from 30 minutes before to 30 minutes after the hour, The hours are numbered I h, to 24 h, Time is referred to Greenwich 
Mean Time, * No Record, t Robinson Cup Allemometer; Arms 0'61 m,; Diameter of Cups, 0'229 m,; Factor 2'2, ::: RobiJ?-son Cup Anemometer; 
Arms 0'30 5 m, ; Diameter of Cups 0'1 2 7 m, ; Factor 2'8 § Dines Pressure Tube Anemometer, At Great Yarmouth, Holyhead, and Scilly the readmgs ut fixed honTs are 
taken froll1 thp Robinson Anemometer, the maxima qnoted are the greatest winds in a gust as recorded by the Dines Pressure Tube, II 24 days only, ~ 23 days only, 



TH~ FREg ATMOSPHERE IN THE REGION OF THE BRITISH ISLES.-AUGUST 1913. 57 

8. The Lower Layers of the Atmosphere from the Surface to 3000 metres (10,000 ft.) above Mean Sea Level. 

Soundings 
with Kites. 

Greatt'st. height 

Ground level 

Height above 
M.S.L. 

metres. 

1000 

500 

21 5 

lIS 

Pressure. 

mb, 

991 '5 

Soundings by Kites (K.) and Pilot Balloons (P.). 

BRIGHTON. K.9· August 24. 

Temperature. 

Reading. I Fall per kill. 

"A. 

276 

281 
10 

II 

56 

% 

75 

75 

75 

10 h. 0 m. to 12 h. 10 m. G.M.T. 

Humidity. 

I 

mb, 

6'8 

8'8 

11'8 

Density. 

mgm,/cc, 

1'135 

I '2II 

: 
Wind. 

i _____ .,--___ _ 

Direction, I Velocity, 

Degrees 
from N. 

270 

270 

260 

mIs, 

17 

15 

17 

Cloud 
Observ:.ttions 

and 
Remarks. 

Quarter overcast (St, and 
St. -Cu, ) to almost clear; 
rain squalls afterwards, 

1003'3 289'6 68 i 12'7 I 1'201 250 9 

1--1_--------_1_----.--1--'--------
I·· ... I .' I 

Oomputed 
for M.S.L. o 1016'9 279 14'9 

9. The Upper Air: Soundings by Registering Balloons (R.) and Pilot Balloons (P.). 

19 1 3. August 7. 19 h. 45 m, G,M.T. 

Height 
above M. S.L. 

Pressure, Temp. 

433mb. 241'5° A, 

TABLE OF HEIGHTS, PRESSURES, AND TEMPERATURES. 

I

i SOUNDING No., 16(191 3), 

PLACE, MANCHESTER. 
Lfltitude, 53° 28' N, 

Height ,I 

above 
M.S.L. 

Pressure. 
: Temperature, I 
i -------------

Reading. I Fall pel' Km, 

i LOllgitude, 2° 14' \V. 

REMARKS. 

GREATEST } 
HEIGHT, 6'5 kITl. 

LOWE,.;T } 

Height l 
above l\LS.L" J 40 m, 

km. 
6'0 
5'48 
5'0 
4'16 
4'0 
3'0 
2'98 
2'5 
2'0 

mb. 
466 

°A. 
246 '5 
25°'5 
254 
258'5 
259'5 
266'5 
266'5 
27°'5 
27 2 '5 
272 '5 
273'5 
277'5 
282 
286 

Stratosphere not reached, 

6'5 km. TEMPE RA TURE, 433 mb. 24 1 '5° A. i PLACE OF FALL, Egginton, 
I llear Burton-on-Trent. 

BASE OF } 
STRA TOSPHERE, Not Reached. 

Type No. ~ 

~'r()m obset'\>ations at Station. 

Pln~ssURE (~L S. L.), 
TE~rpERA TURE, 

V APOUR PRESSURE, 

GlIADIEXT -WIND :-Direction, 

Velocity, 
Correetion for Curvature, 

F · I C t {W. to E. ma oll1ponen S, S. to N. 

at 7 h. 
1019 mb. 
285° A. 

3380 

4'1 m/s. 
0'0 m/s. 

+1·5 m/s. 
- 3'8 m/s. 

Distance 80 km. 
and 

Orientation, 150° from N. 

at 18 h. G.M. T. 

1018 mho 
287") A, 

3170 

3'6 m/s. 
0'0 mis, 
2'5 m/s. 

- 2'6 m/s. 

1'95 
1'5 
1'00 
0'5 
0'12 

500 

600 

1000 

534 

Ground 1012 
M.S.I... 1016 

TABLJ<; OF HEIGHTS, PRESSURES, TEMPERATURES, AND WINDS. 

August 5. 19 h. 30 m. G.M.T. SOUNDINH No., R. 255. 

Hei(rht Pressure. Temp. 
above M.S.L, 

PLACE, PYRTON HILL. 

Latitude, 

GREATE~n l 
HEIGHT, J 12'9 km. 

LOWEST } 
TEMPERATURE, 

BASE OF } 
STRATOSPHERl<:, I 1'3 km. 

Type No, I. 

From ohservations at Station 

PRESSURE (M.S.L.), 

TEMPERA TURE, 

VAPOUR PRESSURF., 

171 mb. 

218 mb. 

GRADIENT WIND :-Directioll, 

Velocity, 

Correction for Curvaturp, 

F · I C {w. to E. Ina omponents, S. to N. 

Longitude, Ie 0' W. 

Height } 
b 150 m, a ove l\LS.L. 

PLACE OF FALL, Seven oaks. 

Distancl:', 
and 

Orientation, 

90km. 

II8~ from N. 

at 7 h. at 18 h. G.M. T. 

1020 mb. 

31 " 

5'4 m/s. 

+ 1'2 mis, 

- 3'4 m/s. 
- 5'7 m/s. 

1016 mb. 

2900 A, 

Pressure 

Distribution 

Irregular. 

Height 
aho-\-e Pressure, 

M.S.L. 

Temperature. 

Read
ing. 

Fall 
per 

Km. 
--- -- ---1- ---

km. 
12'0 
11'81 
11'0 

10'0 
9'12 
9'0 
8'0 
7'15 
7'0 
6'0 
5'52 

5'0 
4'14 
4'0 
3'0 
2'98 
2'0 
1'92 

1'0 : 

mb, 
196 

200 
228 
265 

300 

30 7 
356 

400 

40 9 
469 

500 

536 
600 

6II 
697 

7°0 
793 

800 

900 

-1-
Ground I 997 
lVI.S L.' 1015 

i 

°A. °C, 
222 
221 -- 3 
~19 6 4 

225 223 
229 227 5 5 
230 228 7 7 
237 235 
242 240 6 6 
243 241 8 8 
25 1 249 
254 252 7 6 
258 255 
262 260 5 6 
263 261 4 6 

267 
267 2 4 

269 27 1 
270 27' 8 5 
277 276 

7'5 

5'5 

7 

6 

5 

9 

Direc- Velo-
tion. city, 

REMARKS. 
Compnnents. 

--- - -1------1---------
Degrees 
from N. 

45 

45 

W. to E. S. to N. 
mIs, Ill/s. m/s. 

2'2 -I -2 

2'2 -I -2 

1'4 - 1 - I 

1'4 - I -I 

Isothermal at 267 0 

from 2'8 to 3'0 km. 

Clear with clouds 
fonning in north. 
Balloon lost to sight 
after 17 minutes. 

14 



58 AUGUST 1913.-THE UPPER AIR. 

9. The Upper Air: Soundings by Registering Balloons (R.) and Pilot Balloons (P.)-continued. 

19 13. August 7. 

Height 
above M. S. L. 

GRJ<:ATEST } 
HEIGHT, 14'6 km. 

6 h. 53 m. G.M.T. 

Pressure. Temp. 

133 mb. 

TABLE OF HEIGH'l'S, PRESSURES, TEMPERATURES, AND "\Vnms. 

SOU:XDI~G No., R. 256. 

PLACE, PRYTON HILL. 

Latitude, 

Longitude, 

51° 38' N. 

1° 0' ,v. 

Temperature. Wind. 
Height I------:----=,---;-;-I---------~ ___ , ____ , 

M.S.L. i per 
above ,Pressure. 1 R. eall- 'I Fa.ll 

mg. Km. 
-----, 

Direc
tion. 

Velo
city. 

Degrees 
frum N. m/s. 

Components. 

W. to E.I S. to N. 

~~~. I ~~~. 

REMARKS. 

LOWEST } 
TEMPERATURE, 10'2 km. 259 mb. 

Height } 150 m. 
above M.S.L., 

km. 
14'0 
13'0 
12'0 
11'90 
II '0 

10'0 

mb. 
145 
169 
197 

200 
229 
267 

°A. 
227 
226 
227 
227 
224 , 
222'5 1 

226 
227 
236 
242 
244 
25 2 

254 
258 
263 
264 
269 
269 
27 1 

27 1 

278 
278 

-- I 

I 

-3 

Sharp inversion 267
0

-

271°at2·7km. plainly 
shown on Loth traces. 

BASE OF } 
STRATOSPHEHE, 10'2 km. 

Type No. I. 

From observations at Station. 

PRESSURE (M. S. L. ), 

TEMPERATURE, 

259 mho 

V APOUR PRESSURE, 

GRADIE~T 'VI~D :-Directioll, 

Velocity, 

Correction for Curvature, 

F· 1 n t {W. to Eo lIla ~Ol1lpOlJen s, S. to N. 

PLACE OF FALL, E. Grinstead. 

222° A. 
Distance, 90 km. 

I and 
Orientation, 1300 from N. 

at 7 h. 

1019 mb. 

285<' A. 

3160 

3'7 m/s. 

0'0 m/s. 

-+- 2'6 m/s. 
- 2'7 m/s. 

at 18 h. G.M.T. 

2960 

3'5 mise 

0'0 m/s. 

+ 3'1 m/s. 
- 1-5 m/s. 

9'25 
9'0 
8'0 
7 '23 
7'0 
6'0 
5'60 
5'0 
4'23 
4'0 
3 '01 
3'0 
2'0 
1'95 
1'01 
1'0 

Ground' 
M.S.L. I 

300 

311 
359 

400 

412 
473 

500 

540 
600 

617 
700 

701 
795 

800 
900 

901 

999 
1016 

I 

286'51 

- 1'5 

4'5 
9 
8 

8 

6 

6 

5 

2 

7 

.,. ,i 
I 

o 

- I 

- I 

-I 

o 

o 

Overcast. Balloon kept 
in view 13 minutes. 
Cloud level at 2'2 km. 

TABLE OF HEIGHTS, PRESSL'RES, AND TEMPERATURES. 

1913. August 8. 6 h. 55 m. G.M.T. SOUNDING No., R. 257. 

PLACE, PYRTON HILL. Height 
above M.S.L. 

Pressure. Temp. 
Latitude, 

GREATEST 
HEIGHT, } 11'5 km. 

LOWEST } 10'0 km. 
TEMPERATURE, 

BASE OF } 10'1 km. 
STRATOSPHERE, 

Type :.l'o. I. 

219 mb. 

263 mb. 

259 mb. 
219° or 
222° A. 

Longitude, 1° 0' W. 

Height } 
above M.S.L, 150 m. 

PLACE OF FALL, 'Valton-oIl
Thames. 

Di::;t<1ncp, 48 km. 
and 

Orientation, 125° from N. 
-------------------~-~~----~~-------------

From observations at Station. 

PRESSURE (:\1.S.L.), 

TEMPERA TURE, 

VAPOUR PP,ESSURl':, 

GRADIENT 'Vem :-Direction, 

Velocity, 

Correction for Cnrvatnre, 

F · 1 C t {W. to E. llla omponen s, S. to N. 

at 7 h. 

1016 mo. 

285° A. 

at Ig h. G.M. T. 

Pressnre 

1012 mL. 

290° A. 

Distribution 

Irregular 

Height 
above 
M.S.L. 

km. 
I 1'0 
10'0 
9'10 
9'0 
8'0 
7'13 
7'0 
6'0 
5'45 
5'0 
4'18 
4'0 
3'0 
2'98 
2'0 
1'93 
1'0 

'98 

Ground 
}I.S.L. 

Pressu,re. 

mho 
224 
263 

300 

400 

500 

600 

700 

800 

900 

30 4 
355 

537 

616 
699 

793 

S97 

994 
1012 

___ T_l'n_l_p_eratu::.__ _ • 

Reading. I Fall per Km. 

220 
219 222 
223 227 
224 228 
232 234 
239 240 
240 241 
248 250 
25 1 254 
253 257 
259 261 
260 262 

267 
267 
270 
271 
278 

1

°C. 

-I 2 

5 
8 

8 

8 

5 
7 

7 

3 

8 

6 

6 

7 

9 

7 

5 

5 

------I---~,-----

283'5 

REMARKS. 

Isothermal at 268 0 from 2'2 to 
2'8 kill. 

He at 9'9 at 2190 on one trace, 
and 10'3 km. at 221 0 on the 
other. 

Foggy. Light N. W. wind. 

Time is expressed in the hours I to 24 of civil reckoning. Temperatures are expressed in degrees absolute (273° A. =0° C.). 
Pressu~e is given in millibars (1000 mb. = 1 C.G.S. atrnosphere=750 mm. approximately). Heights are given in kilometers (km.). 
Gradient Wind is taken to be tangential to the isobar and is computed hy the formula oy=2 Cd P V sin 1>. 
Base of Stratosphere.-TYPE I.-When the stratosphere commences with an inversion, the height and temperature of the first point of zero tempera-

ture gradient are given. TYPE 2.-When the stratosphere begins with an abrupt transition to a temperature gradient below 2° per km. 
• without inversion, the height and temperature of the abrupt transition are given. TYPE 3.-When there is no such abrupt ~hange of 

temperature gradient, the base is takell to be where the mean fall of temperature for the kilometer next above is 2° or leRs, provIded ~h~t 
it does not exceed 2° for any subsequent kilometer. If some other position for the base seems to the tabulator to be more suitable, It I!'; 
noted in the column for" Remarks." 
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Third Year,-No, 9, .Llfeteorology, Solar Rctdiation, Seismology, Atmospheric Electricity, and Tetrestrio,l Magnetism, 

1. SEISMOLOGICAL JOURNAL :-ESKDALR ORRERVATORy,-Lat, 55° 19' N, Long, 3° 12' W, 
~---- - ----~---------------------------;.~----------~------------------'--------------------

Microseisms of N, Component, 
Date, ---------.------:--------;------

6 h, 12 h, o h, 
--- ---- ------1--------0---1 

T 

2 

AN. T, 
s 

18 h, 
---------

AN. '1', 
p. S 

0'4 5 
0'6 

1', 
s 

Remarks, 

3 
4 
5 
6 

AN. 
}L 

0'4 
0'5 
0'4 
0'3 
0'2 
0'3 
0'3 

5 
4'5 
4'5 
4 

P. 
0'4 
0'4 

0'3 
0'2 
0'3 
0'3 
0'3 

5 
4'5 

4 
4 

0'4 4'5 

0'3 3'5 0'3 
0'4 
0'3 
0'2 

4'5 

3'5 
3'5 
5 

1st, I, P (1)=21 h, 6 m, 259" L=21 h. 56 m, End 23 h, 26 m, 
2nd, I, Very small disturbance from 18 h, 35 m.-19 h, 0 m, 
2nd, I, P= 19 h, 23 m, II s,' S 0)= 19 h, 33 m, 26 s" L=20 h, I m, Small earthquake, End 21 h, 30 m, 
3rd, II, S (1)=21 h, 22 m, 28 s" L=21 h, 48 m, Large remote earthquake, End I h. 43 m, 
4th, I, Small disturbance from 12 h, 33 m,-13 h, 13 m, 

7 
8 
9 

10 

4 
3 
4 

0'4 5 
0'3 4'5 

3 
3 
4'5 

4 

0'3 4 
0'3 5 
0'3 5 
0'3 4'5 0'4 
0'4 5 
0'3 4'5 

5 
5 

4 

9th, I, Very small disturbance from 19 h, 16 m,-19 h, 25 m, 
10th, I, Very small disturbance from 7 h, 34 m.-8 h, 4~ m, 
loth, I, Very small disturbance from 9 h, 42 m,-·IO h, 24 m, 
IIth, I, Very small disturbance from 2 h, 43 m.-2 h, 56 m, 

1 I 

12 
0'3 4 
1'2 6 

0'3 
0'4 
2'3 

5 
6'5 

0'6 5 
2'7 6'5 

0'3 
1'0 
2'4 

5 
6'5 

13th, I, L=2 h, 59 m, Earthquake; first movement, 2 h, 44 m, End 3 h, 32 lU, 

15th, I, L=6 h, 18 m, Earthquake; first movement, 6 h, 3 m, End 7 h, 6 m, 
16th, I, P=12 h, 6 m, 39 s,) S=12 h, 14 m, 43 s" L=12 h, 28 m" ~=6S20 km. Epicentre 5° N, 34° E, 

End 13 h, 53 m, 
18th, I, P = 12 h, 18 m, 2 s" S = 12 h, 27 m, 26 s" L = 12 h, 44 m" ~ = 8080 km, Epicentre (1) 52° N, 177° E. 13 

14 
15 
16 
17 
18 
19 
20 
21 
22 

2'1 7 
1'0 6 
1'6 5 
I'I 5'5 
0'7 4 
0'3 4 
0'4 3'5 
0'5 4 
0'4 4'5 
0'6 5'5 

23 0'6 4'5 
24 0'6 4 
25 0'9 4'5 
26 1 'I 5 
27 I'I 5 
28 0'4 3'5 

2'4 
1 '0 

1'5 
1'1 
0'5 
0'2 
0'3 
0'4 
0'4 
0'6 
1'0 
1'0 
0'9 
1'5 
0'9 
0'2 

5'5 
5'5 
6 
5'5 
5 
4'5 
4 
5 
5 
5 
4'5 
0'5 
0'4 
5'5 
4 

4 

1'7 5'5 
1'0 5 
1'2 6 
0'9 4 
0'3 5 
0'3 5 
0'3 4 
0'5 4 
0'6 4 
0'4 i 6'5 

0'9 4'5 
1'0 5'5 
1'3 4'5 
1'7 5 
0'6 4 

0'3 4 

1'9 
1'2 
1'2 
0'9 
0'2 
0'2 
0'4 
0'4 
0'6 
0'7 
0'6 
1'0 
1'2 
1'6 
0'5 

6 
4'5 
5 
4 
4'5 

4 
5 
4'5 
5 
5 
4'5 
5 
5 
5 
4 

29 0'7 4'5 - - -- - 0'3 4 

End 13 h, 38 m, 
22nd, I, L= 17 h, 38 m, Very small earthquake, End 17 h, 56 m, 
24th, I, Small disturbance from 2 h, 28 m,-2 h, 39 m, 
26th, 1, Small disturbance from 9 h, 55 m,-IO h, 10 m, 
26th, I, l~= 12 h, 22 m, Small disturbance from 12 h, 22 m,-12 h, 43 m, 
26th, I, P m=22 h, I m. 19 s,' L (1)=22 h, 56'S m, Small remote earthquake, End at 0 h, 6 m. 
28th, I, Small disturbance from 15 h. 17 m, 20 s,-15 h, 26 m, 
29th, I, L=20 h, 41 Ill, Small earthquake, End at 20 h, 56 m, 
30th, I, P (1)=4 h, 14 m, 22 s,' L=4 h, 48 m, Small remote earthquake, End 5 h, 51 m, 
30th, I, P=7 h, 39 m, 39 s, Small earthquake, End 8 h, 41 m, 

An explanation of the notation useu is given in the preface, The amplitude AN is half of the actual movement 
of the earth's surface in aN - S direction, between the ends of the swing (}L = '001 mm,), The period '1' (in seconds) 
is the duration of a complete oscillation, -i.e, both extreme positions are passed through (lnce during the time T, 

_~30 __ ~_0_~'3 ___ 4~_~ __ - _____ --__ ~_0_'~3 __ ~4'5,~~0~'~2~~4~~ _________________________________________________________________________________ _ 

2, VALENCIA OBSERVATORY, CAHIRCIVEEN (KERRy),-Lat, 51
0 

56' N, Long, 10° 15' W, 
Heights above Mean Sea Level :-Station, H = 12'6 m, Barometer Cistern, lIb = 13'7 m, 

Heights above Ground :-Thermometers, h t = 1'2 m, Rain-~auge, hr = 0'56 m. Sunshine Recorder, h. = 12'8 m. Cups of Anemometer, ha. = 13'9 m, 

Day, 

Pressure 
at 

Station 
Level. 

Air Temperature ill 
Degree;; Absolute, 

Humidity. Wind Direction in 
--------1 Points (8=E,16=S) 

and Velocity 

P
Vapour Percentage, (metres per second), 
ressure, 

_-----=-h, 121 h, 9 h, ' ~1 h, \ Max, \ Min, 9 h, 121 h, 9 h, \ 21 l~. 9 h, 21 h, 

Cloud Amonn t 
aud 

Weather, 

10 h, I 22 h, 

• 200 + 200 + 200 + 1200 + Tenths of Sky 

Hain 
24 cD 

hours ~ 
~ bt·gin

nillg 
10 h, 

>=: 
::l 

rJ1 

mb, mb, 0 I millibar, % % m/sec, m/sec, covered, mm, hI'S. 
I 1016'9 !IOI7'1 86'8 87-3 90 86 I 1'2 13 '5 7I 84 7 5 -- I lOco 10= - - Dull; =, 
2 1017'5 1017'6 87'8 88'2 91 I 87 14'2 14'6 85 86 -- 0 -- 0 10= 10 - - Fair; =, 

3 101 7'9 lOIS'S 87'2 87'9 91 I 85 14'2 14'9 88 87 - 0 - 1 lOco 8=.° - -- Fair; =, 
4 1016'711016'3 89'0 88'7 92 I 86 14'2 15 '9 80 91 - I -- 0 7= 10 - 2'S Fine; =, 
5 1016'9,1022'1 89'2' 88'8 x93 I 87 16'6 15'6 90 88 - 0 - I 7= I 4= - 0'6 ~~ne; =, 

Remarks, 

o 1025'711028'7 89'1 87'9 92 i 84 15'6 15'2 86 91 - I -- 0 7= I' 2= 0'3 3:5 Fme; =, 
7 1029'811029'0 86'7 85'8 92 83 II'5 12'5 74 85 - I -- 0 0= 0= -- 1O'4..c.... a, Fine; =, 
g 1028'6 :1027'4 87'4 89'3 92 83 14'2 17'6 87 97 - 0 -- 0 3= 10=.° 2'0 2'6 Fair; =. 
9 1023'911026'9 89'6 87'9 90 87 17 '9 13'2 97 78 28 5 I 610=.0 3 -- 3'1 ==0 a, Fair, 

10 1030'51028'4 87'4 88'S 90 84 12'2 16'6 75 95 I 2 - 0 410=.° 2'5 9'0 Fine; visihility p, 
I 1022'511014'7 88'6 89'S 91 x 88 16'9 17'9 97 97 25 5 22 6 810=.° 4'1 3'3 Showery early and late. 
% 1003'3:1000'8 86'6 84'9 90 84 14'2 10'1:) 92 77 29 6 30 310=.0 8 6'4 0'1 =.0 a, andp, 

13 998'9\ 997'9 83'8 84'1 86 82 10'8 9'1 84 70 3 3 32 5 7 4- 6'4 6'9 Showery to fair; visibility, 
14 993'9! 990'7 84'5 83'S n 85 82 8'8 10'8 n 66 87 32 12 26 12 10 10=.°. 12'7 0'4 Squally and showery, 
15 986'1! 989'8 85'1 84'9 88 84 12'9 II'S 91 82 29 2 7 5 5 8 3'6 7'2 Sliowery to fair; visibility, 
6 999'2\1003'7 85'6 87'2 89- 85 II '2 12'2 77 77 5 7 2 6 4 8 0'3 9'2 Fair; unsettled appearance p, 
7 10°5'3 :1009'1 85'9 83'2 - 88 81 12'5 II '5 84 93 -- I 2 2 8co 0=.° 0'3 7'4.0 showers a, = 
8 1010'911009'8 84'3 86'S 89 n79 12'5 13'5 94 89 -- I 15 3 lOco 10 14'2 2'3 ..c....2a. Hazy to fair; visibility, 

19 1009'2 !1013'7 86'8 86'0 8q 85 12'5 II '9 80 80 28 5 25 4 10 3 0'8 6'1 .2 I h,-3 h, Fair; visibility, 
20 1017'0 1018'8 86'S 87 '8 89 84 11'9 16'3 77 97 25 4 22 6 810=.° 4'3 1'7 Fair to dull and showery, 

Magnetism, 

, •• i 

I 

178~) 20"~2'2 68'''7'8 

21 1022'3 1021'3 85'3 87'3 90 83 12'9\15'2 91 94 - I 13 3 10 10 x25'7 1'2 Dull, =0 p, 
22 1010'6 1003'7 86'8 87'6 89 86 15'2 15'9 98 97 15 8 18 7 10=.0. 10=.0 19'6 -- Heavy mist, r 5 h, 30 m,-16 h 17853 20 19'7 68 8'2 
23 ro05'9 999'8 85'1 87'2 89 85 13'2 13'5 94 83 19 2 6 8 8 10. 8'1 3'0 Fair; visibility p, 
24 996'0 1000'8 88'0 86'2 90 85 13'9 13'2 83 87 15 8 10 2 5 10 1'8 3'9 Showery a, ; squally, 
25 1002'4 1007'9 88'S 87'8 90 83 16'6 16'3 96 97 17 3 15 5 8 9 0'5 1'0 Visibility, 
26 IOII'4 1009'9 88'1 88'2 90 87 16'3 15'2 97 90 16 3 15 27='0 10 3'6 3'4 =.0 [24 h, 
27 1006'2 1005'1 88'S 88'7 90 x 88 16'9 17'3 97 97 -- 0 4 4 10=.0. 10=.0. 19'1 -- =.0, Intermittent. 15 h, 30 m, 

28 10°7'7 1013'3 88'0 87'3 91 86 15'6 15'2 93 94 16 2 - I 10 5 3'1 2'6 Dull to fair, 

30 1013'4 1013'7 86'7 87'3 90 83 13'9 13'2 88 81 7 3 6 3 Oco 3co - 8'5 Fine; co, 

17853 20 21'0 68 8'0 

29 1014'7 1013'3 88'8 88'1 x 93 85 15'9 15'6 89 92 - I - 0 ~ 1 0'3 7'1 Fair to tine, 

-------------- -----1-------------------- -- -----------
Mea~ ~ 1012'3 87'1 87'1 89'9 84'4 13'9 14'2 87 88 3'1 3'2 7~--7;- 139'7 3'58 Monthly Totals or Means. 

--1-- ------ --------- --- --- ------ ---------------- ------------------- ---------

~()rn!~ 1014'1 1014'2 86'6 86'1 89'6 83'8 13'3 13'1 85 86 4'8 4'3 - - 108'9 4'40 N at r 
40 ye v J orm s, 40 ) ears, 

2 5 years 10 years 30 years 30yrs 

x denotes the maXllllum and n the mmnnum value m the column, 

Wt. 45577/35 1-400-9/14, N, &; Co, Ltd, Gp, XV, 

Note,-The cloud amollnts in ita.lic type at ValenCIa. were ta.ken at 21 h, 
15 



60 SEPTEMBER 1913,-METEOROLOGY AND SOLAR RADIATION. 

3, KEW OBSERVATORY, SURREy,-Lat, 51 0 28' N, Long, O· 19' W. 
Heights above Mean Sea Level :-Station, H = 5'5 m, Barometer, Hb = 10'4 m, 

Heights above Gronnd :-Thermometers, h t = 3'0 m, Rain-gauge, hr = 0'53 m, Sunshine Recorder, hs = 13'3 m, Cups of Anemometer, ha = 19'81 m, 

Day, 

Pressure 
at 

Station 
Level. 

Air Temperature in 
Degrees Absolute, 

Humidity, Wind Direction in Cloud Amount Rain 
_________ .Points(8=E,16=S) and 24 ~ 

Vapour and Velocitv Weather, hQurs ~ 
Pressure, Percentage, (metres per seco"nd), begin· ~ 

_______ 1-----,------1 ning J5 
£\ h, i 21 h, 9 h, \ 21 h,l Max, I Min, 9 h'I21 h, 9 h, \ 21 h, 9 h, I 21 h, 10 h, I 22 h, 10 h, 

. 200 :200 :1
200 

=!~oo + ----,.----'---..!-----'-----
Tenths of Sky 

Earth 
Tempera. 

ture at 
10 h, 

o '3m, \1 '2m, 

200+ 200+ 200+ 

Remarks, 

1-----·_-------

mb, mb, millibar, % OJ m/sec, m/sec, covered, mm, hrs, 
I 1014'0 1014'2 86'3 86'3 n 88 86 14'2 I4 '6 95 96 - I 28 2 10 10.° 5'8 - - 86 89'1 8';'4 Dull all day, • a, and p, 
2 1015'01017'7 tl7'3 86'8 89 86 15'6, 14'6 95 94 29 2 2 5 10=° 10 1'0 - -- 86 88'S 87'4 Dull, with =0. • p, 

3 1018'8 1018'S 87'4 89'9 92 86 13'5, 16'6 83 87 2 3 5 5 10=° 9 - 1'4 - 85 88'2 87'4 Dull a, ; fair to fine la.ter, 
4 101 7'8 1016'9 89'5 90 '2 92 x 89 14'9' 16'3 79 8+ 4 7 5 5 10=0 10 - 06 - 88 88'7 87'4 Dull a, ; fair later, 
5 1017'4 101 9'9 89'6 88'8 91 88 14'6 16'6 77 94 4 4 4 4 10=° loeo 8'1 - - 88 88'9 87'4 Dull throughout, • 14h,-21 h, 
6 1023'2 1026'0 87'9 tlb'l 92 87 15'2 12'9 91 76 32 5 3 5 10 : I - - - 86 88'6 87'4 .07 h, 45m, Dull all day, 
7 1025'9 I02S'~ 88'S 87'1 92 85 12 '9 II '5 73 71 I 7 2 5 5 i 0 - 6'1 - 83 88'1 87'4 Fine most of day, 

S 1025'8 '102,.r6 88'2 85'9 93 83 12'9 12'9 74 87 2 6 - 0 7 1 0=° - 0'7 - 81 88'0 87'4 Fine throughout, 
9 1020'8 !1021'4 86'4 85'0 91 82 12'9 II'S 85 82 - I 2 3 9=° I 1'5 1'0 - 76 87'6 87'4 Fine a, ; dRll later, .0 p. 

10 1025'3 :1024'3 85'3 83'9 90 81 9'8 12'2 11, 70 93 I 2 - I 2 10=° - 7'5 - 76 87'0 87'4 Fine most of day, 
II 1021'311015'7 87'4 88'5 94 83 13'2 15'9 82 91 23 2 16 3 10 2 - 3'5 - 77 87'3 87'4 Dull a, ; finer later, 
12 1010'211005'6 89'3 87'5 93 86 15'2 15'2 84 92 19 4 17 2 8 I - 6'4 - 82 88'3 87'4 Fair to fine, 
1 3 99S'6! 993'8 89'2 87'5 I 93 83 14'6 13'2 81 80 13 4 12 4 2 1 10 2'3 8'1 - 78 88'1 87'4 =0..t:.l.. a, Fine most of day, 
14 993'7 [ 997'1 87'0 84'1 90 82 13'2 11'2 82 85 18 7 16 2 4 I 1'0 9'0 - 82 88'1 87'4 e2 I h, 30m,-1 h, 45 m, Fine, 
15 998'6 1002'8 88'1 82'3 89 81 II '9 II '2 n 70 94 13 4 - 0 8 0=° 1'8 4'5 - 76 87'1 87'4 =0..t:.l.. early, 0)=0 late p, 
16 1001'9! 998'6 86'0 84'9 91 81 13'2 12'5 88 91 8 3 2 4 5 6 x9'4 2'7 - n 75 86'2 87'2 =0.0.. early, R.2 16 h, 35 m, 
17 1000'8 :1005'1 86'3 84'0 89 81 13'5; 12'5 89 96 - I - 0 10=0 10= - - - 79 86'3 87'2 =0 most of day, 

18 1009'7 :1013'0 83'S 85'8 91 81 12'2 13'5 95 92 - I - I 10=L:o. 1=0 0'3 1'4 - 79 86'2 87'0 =..t:.l..2 early; fine later, [24 h, 
19 1014'°110127 83'7 85'9 92 n80 12'2 13'5 96 91 - ° IS 2 5=° 10. 6'4 5'4 - 77 86'2 86'9 =L:o.early; finelater, .22h,-
20 1010'711014'9 86'6 84'S 90 84 12'2 11'5 79 86 25 3 - I 9 4 - 1'6 - 80 86'9 86'8 • early, Dull a, ; fine later, 
21 1020'2 '1022'3 86'7 85'8 91 83 13'9 14'2 90 I 97 - I - I 9=0 7=0 0'3 3'2 - 80 86'4 86'8 Fair most of day, =0 
22 1020'6i1018'4 84'286'3 90 82 12'9 14'6 981 96 - 1 23 2 0=°.0. 10=°.° 5'1 0'7 - 79 86'486'8 =2 early, $IIh, .froml7 h, 
23 1016'111013'1 87'3 88'1 91 85 15'6 14'9 95 i 87 14 3 13 2 10=°. 8 - 0'1 - 84 86'9 86'S • till 10 h, Mostly dull, 
24 1013'81013'4 89'S 88'6 94 86 14'6 14'2 78 81 13 4 10 4 ° 0 - 10'4 - 83 87'3 86'8 Fine throughout, 
25 101 3'3 ilO13'2 89'1 87'9 95 85 14'9 15'9 83 1 95 9 3 - I 5 o=°..t:.l.. - 7'0 - 78 87'1 86'8 Fine, 
26 1015'811014'8 88'9 9°'4 x 97 86 16'9 17'9 94 92 - 1 - I 10= o=°..t:.l.. - 2'1 - 82 87'S 86'8 =..t:.l.. a, Fair to fine, 
27 1014'9'1014'091'488'7 x97 87 17'614'2 84 [ 81 9 2 9 3 I I - 10'1 - 82 88'286'8 Fine throughout, 

28 1013'911015'6 88'0 87'8 95 85 13'9 14'9 83 I 90 7 4 - I 0::;:::0 o=°..t:.l.. - 9'8 - 78 87'9 86'8 Fine, 
29 1016'41 101 4'5 88'1 88'0 93 84 15'6 14'9 92 I 89 5 4 4 4? 1=° 10=° - 6'0 - 78 87'6 86'8 =.c.. a, !ine most of day, 
30 1013'S 11011'9 88'0 88'1 92 86 14'9 13 '9 89 81 3 4 2 5? 4=° 0 - 6'0 - 85 87 '9 86'8 =0 a, Fme after 9 h, 30 m, 

Means 10'40' 1,0,.00 87"5~, 86°9~i-~~~1~840' '400~-'.oo_:- 8SJ 88~=3°' = 2
06 6 0 S 40• .300 .o,~ ~ 8,00 8706~_8P- Monthly To;;'l. or Meanso 

~O~~!~!IOIS'811015'6 867186'1191'282'612'612'7' 80183 3'1 2'3 - - 51'64'7 - - - - Normals, 40 years, 
4 ) , i I'" ~ 30 years 30 years 30yrs 

! 25 years, _~ __ ~_.-:.. __ :........._.:.-_---~- ~ ___ .~ __ ~_~ __ 

4, ESKDALE OBSERVATORY, DUMFRIESSHIRE,-Lat, 55° 19' N, Long, 3° 12' ,\V. 
Heights above Mean Sea Level :-Station, H = 242'0 m, Barometer, Hb = 237'0 m, 

Heights above Ground :-Thermometers, ht =0'9 m. Rain-gauge, hr =0'40 m, Sunshine Recorder, h8= 1'5 m, Vane of Anemometer, ha= 15'0 m, 

21 h, 
I 991'3 ii' 992 '5 83'2 82'1 I 8411' 82 10'2 8'8 83 78 4 8 4 6 I; h, 
2 993'8! 995'3 82'S 81 '8 86 81 8'8 8'8 73 78 4 8 32 5 10 

3 996'1 I 996'3 83'4 85'1 I 87 81 10'2 12'2 80 88 4 6 4 8 loeo 10 
4 997'1 i 996'6 84'9 85'0 88! 82 12'2 13'2 90 94 4 7 4 5 10 9 
5 997'0 i 999'8 85'4 82'3 89 ~ 80 10'5 10'5 74 89 4 8 4 7 7 I 
6 1002'611004'6 86'2 81'1 87: 80 10'8 9'5 71 88 4 7 4 5 6 3 

10 

10 

9 h, 

2'6 

0'6 
2'8 
6'3 
2'3 

10'4 

Dull throughout, 
Dull early; fine later, 

Mostly dull; .0 during da.y. 
Dull, with.o early; fair to fin 
Mostly fine. [later 

. Fine, but cloudy, 
Very fine all day. 7 1004'6 :1001'5 84'3 78'8 89 I 76 9'1 7'8 n70 87 - I - 0 I ! 0 

I 

8 999'6 i 995'3 80'6 86'0 88 In 73 9'8 13'5 97 90 - I 20 5 9 I 10 2'0 _ Fair to dull, .0 23 h, 
9 994'3 996'4 84'3 78'0 88 77 10'5 7'1 79 82 4 3 - 0 8 I - 6'5 • till I h, Fine, 

10 997'8 994'6 82'0 85'4 88 76 9'8 13'5 86 94 - 0 20 5 9 10.0 0'3 1'7 Fair to dull; bright midday, 
I I 990'2, 9S2'8 84'0 82'3 88 82 II '5 10'8 88 93 20 6 - I 10 10 4'8 1'0 Mostly dull and overcast, 
12 971'8 I 974'0 86'4 81'9 87 81 15'2 10'5 98 92 16 14 - 0 10. loe 13'0 _ • from 7 h, Overcast, 

I -d -d ' ..-d 

~~ ~~~:~ ~~r~ ~~:~ ~~:~ i n ~~ ~~ ~~:~ I~:~ ~! ~~ 3: ~ I~ ~~: le:O x~I;'-3 i ~ ] g :: ~ t-:: !:Y90 h~'25 m, 

~~ ~~;:~ ~~~:~ ~r; ~~:~ ~~ ~~ li:~ ~:~ ~~ ~~ 3~ ~ = ~ I~ ~ = ~:; z z ~ ~ W~~t~~ ~~:: 
17 979'9 982'0 81 '6 82'2 88 79 10'8 II '2 96 97 32 4 32 3 10=0 10 - 5'9 =0 early, Fine 9 h,- I4 h, 

18 984'3 985'4 82'0 80'3 89 79 10'5 9'5 92 93 - I - I 9=° 4 - 4'2 Fine mOMt of day, 
19 985'0 983'881'583'7' 89 75 10-811'9 98 93 - 0 32 4 9=u 10 0'3 5'2 ='a, .023 h, 
20 984'8 989'0 85'0 83'6 I 86 83 12'5 12'2 90 97 4 5 - I 10 10 - _ Dull throughout, 
21 992'2 994'0 85'7 81'81 90 77 12'2 9'1 85 81 - 0 - 1 9 3 - 2'6 Fair to fine, 
22 992'3 9~8'3 82'3 84'8 88 n 73 10'2 11'5 87 84 - 0 12 5 6 10 2'0 5'7 Fine most of day, 

23 984'2 981'6 84'0 85'3 86 83 II '9 13'2 90 92 12 7 12 4 10. 10 4'1 - • a, andp, 
24 980'9 981'7 86'3 88'0 93 x 85 13'2 13'2 I 87 77 16 6 - I 8 I - 5'0 Fine most of day. 
2 5 983'0 984'0 87'2 86'2 90 82 12 '9 14'2 I! 79 94 16 5 16 7 9 Ice 9'1 - • most of day, 
26 986'6 986'7 86'6 85'4 89 x8S 14'9 13'5 96 95 16 6 - 0 I ceO Ice 6'9 0'7 • early, Wllatep, 
27 986'7 985'9 87'0 88'1 93 x 85 15'2 15'9 96 94 - 0 - 0 10=0 7=0 - 0'1 Dull and misty all day, 

28 987'1 990'3 87'4 84'4 x94 82 12'5 II '9 76 89 12 2 8 2 6~ 0 - 9'1 Very fine throughout. 
29 992'9 993'5 82'9 84'1 89 81 II'S II'5 94 87 4 3 4 2 10~ 4 - 6'0 Dull early; fine later. 
30 993'4 993'2 84'0 84'6 88 83 10'2 II '9 I 77 87 4 7 4 6 7 9 - 3'5 Fine early; dull later, 

--------- --- --------- --------- --------- ---- ---- --- ---------------
Means 987'8 987'9 84'1 83'2 S8'2 SO'I II'4 11'1 i 86 89 4'4 3'2 8'7 6'g 63'6 3'08 Monthly Totals or Means, 

~ ~~~T;~ -8~:~l~186'8J77'3 10'1- 9'7-1 82 -I 8~]--O ---'3-5~-I----- --;;;:; ~I-- -- ---1-· -- N~~~-;J~-------
The solar radiation is the mean of the readings within the nominal hour of observatlOn (II h, 30 m,-12 h, 30 m,) unless some other hour IS speCIfied, 

Temperatures at or below the normal freezing point of water are printed in small type 
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Velocities of 
Charge per ce, Ions for 1 volt 

x 1020, 

5, KEW OBSERVATORY, 

.s~ . ·~E . 
~<:.:>~<v<:.:>~ 

Horizontal Force. West Declination. 

Day, 

I Potential Gradient, 
V oIts per metre, 

Factor t. per centimetre, ~ ~~ ~~AI----------:---------I---------------
3 h.1 D h.1 151'.1 21 h. +. I _ + . I _ c,. I ',. 0; t3 't; ;; t3 't; fi~~~m7u~.. 11~~~~n~H!·.R'ng,. M;~:m:~. , M;;!m:~. I Kang'. 

I--~--~-~~-~---+--~---I--- I-_~ __ ~--

Air-Earth 
Current 

x lOlli, 

-- -- vim. -I v/lll. vIm, vim, E.-m,u,IE.,m,u, cmlsec, em/sec, E.-m.U, 
I 50 30 185 100 - - - - -
2 70 135 195 365 - - - - -

3 135 365 285 205 - - - - -
4 70 255 410 21 5 - - - - -
5 40 265 70 175 - - - - -
6 185 255 345 470 - - - - -
7 235 265 365 500 - - - - -

8 175 540 345 355 - - - - -
9 21 5 420 195 665 - - - - -

let 325 480 185 165 - - - - -
II 120 205 195 275 - - - - -
12 155 165 275 305 - - - - -

13 120 205 255 365 - - - - -
14 145 225 185 580 - - - - -
15 315 - z± 825 - - - - -
16 185 550 - z+ - - - - -
17 175 275 365 145 - - - - -

18 400 315 2951305 - - - - -
19 145 60 21 5 450 - - - - -
20 80 245 255 415 - - - - -
21 195 210 210 290 - - - - -
22 295 235 - 120 - - - - -

23 160 
24 125 
25 295 
26 225 
27 260 

210 
185 

170 
280 

185 155 
295 425 
- 270 

280 1 305 
295 275 

Amp/em\!, 7 h m 7 It m 7 I h m h III I 

- - 2 0 5161952 475 9 2 7 41 44'1 12 37 31:8 7 13 12'3 
- - 0 0 515 2135 469 9 16 46 43'S 1249 31'8 741 11'7 

- 0'30 0 0 508 16 8 468 10 7 40 42 '8 12 50 30 '8 7 25 12'0 
- 1'00 0 0 514 19 26 467 9 36 47 44'0 12 55 32 '0 7 20 12'0 
- - I 0 515 21 41 469 II 3 46 42 '6 13 34 32 '0 9 24 10'6 
- - 0 I 521 22 39 464 10 32 .57 43'6 13 3 1 28'9 22 54 14'7 
_ - 0 I 509 22 24 461 8 10 48 41'7 1 13 6 31"3 2244 10'4 

- 1'35 I I x527 258 437 II 37 x90 45'2 12 39 29'4 255 15'S. 
_ _ I 2 516 541 n426 10 20 x90 44'0 1228 27'9 238 16'1 
- 0'90 0 I 509 19 20 462 12 10 47 39'8 II 40 11. 27'4 19 0 12'4 
- 1'05 0 I 503 0 31 462 9 45 41 40'4 II 42 31'3 0 30 9'1 
_ J'60 0 I 5II 2342 466 10 5 45 42'4 13 21 31 '1 8 0 11'3 

_ _ 0 0 511 21 30 469 II I 42 40'3 12 43 31 '9 6 II 8'4 
- - 0 ° 5152326 476 II40 39 40'3 12 5 32 '5 22 4 7'8 
- - 2 0 518 23 34 478 10 39 40 42'0 13 14 32 '6 4 56 9'4 
- - 2 I 513 0 50 480 10 45 33 40 '4 12 II 32 '6 8 15 7'S. 
- - I I 522 15 16 475 10 44 47 43'0 12 35 33'2 7 40 9'g: 

- _ 0 0 514 18 55 487 II 56 27 41'5 13 34 31'1 8 18 10'4 
- - I I 517 22 15 467 12 35 50 42 '7 13 56 29' I 7 31 13'6 
_ _ I 0 508 2328 466 12 2 42 41'2 12 58 31'1 8 5 10'1 
- - 0 0 506 1658 475 1049 31 41'7 13 22 31 '3 759 10'4 
- _ I I 517 23 39 446 II 44 71 x45'5 12 20 27'8 2358 XI7'7 

- _ 0 I 5II 04614571019 54 40'7 13 20 27'8 001 12 '9 
- _ 0 0 50920401473 II 9 36 40'11238 31'8 816 S'3 
_ - 0 I 517 25914811210 36 39'5 1336 30 '5 3 14 9'0 
_ 1'60 I 0 507 7261489 1430 11.18 39'3 147 33'1 9 0 n6'2 
_ - 0 0 512 23 53 1' 480 10 45 32 39'6 12 40 31 '7 1 8 18 7'9 

_ _ 0 0 511 0 47 I 483 14 26 28 39'4 12 40 31 '..f. 1 4 22 8'0 

_ . _ 0 I 499 1848 475 10 35 24 38 '7 12 45 30 '2 6 26 8'5 
- 1'95 0 0 507 2039 1 479 10 50 28 40 '0 12 18 30 4 1

1 

744 9'6 

-M-'--1-76-*-2-5-6:-2-75-*-3-35:---~---------I--_--I--=---=--I-=- - 513 -=--:~---=--~~-:---=--I~-I-=--I~ 

28 220 
29 365 
30 375 

500 445 
500 415 
- 345 

* 25 days. The mean values of the Potential gradient in Table 5 are computed from the data for those days on which values at each of the four hours, 3h
, 9h

, 15h
, 21h, are 

given in the table, .A similar note applies to the values in Table 6. t 2'09 to 10 a.m, on 20th and 1'-45 after, 

6, ESKDALE OBSERVATORY, 

Potential Gradient, Velocities of ....... 1>::- Air-Earth <:.:> ~ ,,~ ~ • 

Volts per metre, Chal!~~~~ cc, Ions for I volt .~ al' Current ';::: c ;;-. ~ -0 ~ 
Day. Factor 5'24, per centimetre, § ~ x 1016

, g ~ A ~ ~ A 1------
1
:------ 1 1 

1 _________ 1 ______ 1 ___ --,--___ 1 ~ x ~ 5 '0 ~ 6 "0 Maximum, Minimum. Maximum, Minimum, Maximum, Minimum, 
3h,19h.115h.\21h, +, I - +. I - 8 C1' I c2• 150007 +, 115000'1+' 50007 +. 5000 7 +. 4500°7+,450007+, 

! 

I I I 
-- I' ill 

"/m. / / / E /sec em/sa EmU Amp/cm:!. h m 7 h m h m "V 1 7 h III h m! 'V I, 'V h nl , v m,. v m, v m. E.-m.U. "m,U. em , =c, '-=' , 7 I I r 
I 48 14 21 90 _ - - - - I a 0 15 20 1029 981 9 44 12 53 210 144 7 12 17 35 2821 263 I I 45 

; : :: I [~~I ::~ = = = _ _ = = :: ~ ~~ 3: ::!!. ~~:I:!: 1

3

t 0 7
61 

~43 7t45:~ ~~ ::~I :~: :~ ~! 
1 1~2 ~~~ ~~~I ~~~ = = = = = = = ~: ~ ~~ ~~ ~~N ~~~ ~~ 3~ ~l I~ ~~~ ~:~ ~~; ~~ i~ 1 ~~:Il ~~~ ~~ ~~ 
6 131 110 971 180 _ _ - - - - - oa 2 22 36 i 1046 969 IO 59 13 3 214 128 22 55 18 15 :x292 2621 2 5 
7 207 110 1661 380 _ - - - - - - I a 2 22 20 I 1029 978 15 2 13 9 192 146 22 4S 15 50: 2901 261 12 17 

a 332 235 152

1 

138 _ - - - - - - oa 2 2 57 x 1049 n932 II 33 13 33 217 135, 2 57 14 45: 288.
1

11233 3 55 
9 338 380 117 380 _ - - - - - -- oa 2 5 42 1038 11. 932 10 3 0 16 x 229 127. 2 37 17 22, 290 244 0 50 

10 131 290 173 152 _ _ - - - - - 0 a 2 19 8 1042 970 12 12 II 43 184 II6' 19 0 19 10, 284 267 4 3 
II 180 28 1731 290 _ - - - - -- - 0 a 1 0 27 1027 970 9 38 13 42 191 145 I 5 18 501284 263 0 35 
12 83 - 207 41 193 _ _ - - - - - Ib I 2340 1030 971 10 2 1320,206 139 19 1019 5 282 265 1125 

13 76 _ -152 55 _ - - - - - - 2C I 2129 1026 975 II 4 1225' 192 146 17 S9 1755 283 27111228 
14 221 t 124 242 _ _ - - - - - I b 0 20 28 1022 977 II 40 12 51 184 154 22 I 2 5 278 268 12 20 
15 221 249 145 283 _ - - - - - - oa 0 23 31 1029 981 13 28 13 40 196 152 4 55 17 15 277 1 264 T2 0 
16 173 145 97 193 _ - - - - - - 0 a I 0 56 1023 986 II 8 12 12 189 148 9 8 16 30 278 267 I I 35 
17 462 332 145 325 _ - - - - - - oa I 16 49 1033 973 10 45 ]3 52 209 153 7 56 3 0 275 259 12 10 

18 97 69 97 345 _ - - - - - - 0 a 0 19 32 1025 981 , II 56 13 35 197 I41 22 49 15 38 i 274 262 12 15 
19 242 2971 249 318 - - - - - - - oa I 2216 1040 968 ' 12 34 14 0 196 130,225121501275262 II 20 
20 242 138 166 173 _ - - - - - - 0 a 0 20 7 1023 964 12 5 14 I I 187 143' 8 56 21 551 274 263 12 20 
21 41 [24 159 187 _ - - - - - - oa 0 20 2 1020 976 II 12 13 25 196 139! 8 48 6 40 

I 273 255 12 50 
22 117 138 145 242 _ - - - - - - oa 2 23 32 1040 940 II 42 12 19 212 115 124 0 17 40X292 263 12 5 

23 145 t 193 207 - - - - - - - oa 2 3 0 1027 959 10 17 13 22
1 187 nl09:{ ~~~} 1940 1 271 248 3 0 

24 180 332 352 401 _ - - - - - II - oa 0 6 33 1019 979 II 31 14 0 182 149 i 8 18 8 10 1 268 258 12 40 
25 373 166 228 76 - - - - - - - 2 a I 3 0 1033 981 12 10 13 36 ! 180 142 : 3 26 20 50 I 270 254 II 23 
26 173 332 76 -35 - - - - - - I - I a 0 18 46 1027 987 I 14 30 14 9 184 151 i 9 IS 23 501 269 254 14 3 
27 124 559 332 345 - - - - - - I - I a 0 23 20 1023 984 iII 5 13 40 182 1451 7 54 9 0 I 269 257 12 40 

28 325 546 221 601 _ - - - - - - I a ~ 0 45 1022 985113 49 13 35 177 1451 8 8 21 01269 258 12 0 
29 836 925 401 387 _ - - - - - - I b 0 22 18 1022 9831 10 47 13 30 , 179 141 I 7 56 I 0 268 25 1 12 30 

~-~--~~~~~I-=--=-~I~r--=.-II~.~-~ I 
18

47 10
2
4 ~4J~ 12 471~_~6_: 1827 18 4°1~~ II 3

0 

M, 217* 220* 165* 240*1 _ _ - - - - I - - - - 1030 972 1 - - ~ 195 1391 - - I 279
1 

259 

North Component, West Component, Vertical Component, 

::: Light failed, 
z Indeterminate, 

* 26 days, See note above, t Water jet failed. 
a: denotes the maximum and n the minimum value in the column, 



62 SEPTEMBER 1913,--RESULTS OBTAINED FROM ANEMOGRAPH STATIONS, 

7, Tables of Wind Components in metres per second at fixed hours, together with the mean velocity (horizontal movement) in metres per 
second for the hour with t,he maximum hourly run for each day, or the greatest velocity attained in a gust and the time of its occurrence, 

HOLYHEAD, t§ DEERNESS, t 
Height of Cups above-Roof 1'5 m" Ground 4'9 m" M,S,L, 57'3 m, Height of Head above-Roof 8'S m" Ground 13'7 m" M,S,L. 19'2 m, 

Height of Cups above-Roof !l'G m" Ground 7'6 m" M,S,L, 15'2 m, 
-~- --~-------------~-------- -----;;-~~~~~-----OC-----~--

Dllte, 

2 

3 
4 
S 
6 
7 
8 
9 

10 
II 
12 

13 
14 
IS 
16 
17 

18 
19 
20 

21 
22 

0'9 

I 
3'21 ,.. 2'2 

2'71 '.. 4' [ 

2'61'" 6'4 
1'8 I .. , 9'0 

...• n ... 1 3.0 

::: ! ::: ::: 1 :': , .. I'" .. , 10'5 
.. , III'S ... 1 7'7 

I i 

.. ,[ 5'51 .. , 1'1 

.. '12'51 ,.. 6'1 

,I 8'5 

3'8 2'0 I ,.. '3 
2'3 .. , i, s's 
2'1 .. ,! 5'2 

:, 2'4 .. , i 5'7 
.. ' 2'1 ... 1 5'2 

::: II :..:1 ::: !:~ 
," 8's .. , 3'5 
... 3'1 ... 4'7 

2'4
1

'" s'7 
1'8

1 

.. , 0'8 

.. ,10'4 3'6 "'! 2'4 0'3 ,.. 0'1 

1'3 .. , 0'9 0'01 .. , 

,6'4 2'6 i .. , 

~,'~ I ~',~ ~,'~! 5'2 8'9 .. , 

, .. 1 3'8 7'5 .. ,! .. , 

6'8 I .. , 

4'0 I ,., 8'5 
, I 

7'9 , .. I 3'3 
.. , ~ 3'6 1'8 

3'9 9'0 
1'6 

0'8 ' 1'8 

.. ' I 3'0 3'0 2'6 
.4'6 [ .. , 4'8 ,.. 2'0 5'5 ,,' I 1'1 

2'2 3'51'" ... 2'8 2'8 
! 

9'4 '" i 3'9 .. , II'I .. , lro 
'4'3 8'9 12'4 

6'0 3'3 .. , : 1'4 0'6 
1'0 5'1 3'8 2'6 

3'3 3'3 4'5 1'9 

1'0 2'4 3'0 

2'0 

1'3 
2'9 1 4'8 

4'6 4'5 

0
6:

9
9 :~: I'" 

1'6 1'6 09 .. , 

2'0 5'7 

0'1 

v, 
10'3 
10'3 

12'1 
16'S 
17'9 
12'5 
I I '2 

7'6 
12'1 
11'2 
II '2 

17 '9 

14'8 
21 'S 
19'7 
8'5 
7'6 

6'7 
10'3 
20'6 

S'4 
13'0 

HI'S, !Iin, 

7 3S 
24 15 

12 15 
8 0 

8 10 
IS IS 
7 45 

22 40 
23 4S 
o 40 

35 
II 35 

II 35 
20 30 

I 30 
II 55 
10 20 

2 

3 
4 
5 
6 
7 
8 
9 

10 
II 

12 

0'6 

y'4 

4'0 
, .. 16'Y 

::: ::: I ~,'~ 
3'2 3'0 ... i , .. 

3'3 2'1 ... ! ... 

2'5 

1'6 1'4 

3'0 4'0 

5'2 3'9 

6'1 

3'0 

0'2 1'0 1'0 '.. 2'4 3'0 
0'6 0'4 1'1 '7 4'3 

2'5 2'5 

3'3 
1'8 2'7 

3'1 4'7 

9'1 3'8 

1'4 
4'0 1'5 

2'3 

1'9 
1'8 

1'6 

3'6 

1'1 

v, 
8'2 
6'6 

SCILLy,t§ GREAT YARMOUTH, t§ 
Height of Head above-Ground 9'S m" M,S,L, 49'7 m, 
Height of Cups above-Ground 5'S m" M,S,L, 45'7 m, 

Height of Head above-Roof 10'7 m" Ground 12'8 m" M,S.L, 15'9 m, 
Height of Cups above-Roof 3'7 m" Ground 18'3 m., M.S,L, 22'3 m. 

3b. 9h, I 15h, 21h. U aX, ~=\h, 9h. 15h. 21h Maxl'n 
Datp,. I-~~~--~!--~~-- - .li~ a Time of Date. I_~~~~~~~I ----,-~_~I-~~~ __ ~I-~-~-·~-- a G~st 
__ S,I ~. ~I_~ S.' ~J w. E. ~~_~~ __ ~~. E. S, N. i_~~,_E. Gust. Gus_t, -1--- S·I N·I W.\ E. S_~_I~J~'I E. _S'.-:...IN_. __ I_"_T,_I __ E_'_I_S_, _I _N_.,-! W--,--·I_E_'I_(~_~~_lr 

2 

3 
4 
5 
6 
7 
8 
9 

10 
II 
12 

13 
14 
IS 
16 
17 

18 
19 
20 
21 
22 

.. ' . 0'4 0'2 
0'7 .. , ! 0-4; 

0'8 
2'6 

1'5 

0'4 0'2 

7'3 .. ' i 3'0 
0'4 10'1 

I'S 4'3 ", 

I 8 4'3 .. , 

6'2 6'21 .. ' 

3'7 S'6[ -.. 
5'2 .. , I 8'6 

0'6 ",! 2'8 

I 
I v, Hrs. Min, ! V, 

1'6 .. , I O? 0'41 0'1 1'2 0'5 5'4 0 30 2'0 3'0 Y'3 1'9' 1'1 I x'7 0'6 0'8' 5'7 

.. " ...:: '7 I ::::: ,., ;:;,::~:~~: ; ::: 08,.. ::: ::: ;:; ;:; ;:: 6., :::~ 
6'3 2'1 ~ .. ~ I ::: 2'1 3'5

1

'" 5'2 10'7 12 5 4 2'6 6'4 4'4 6'6 5'1 5'1 4'4 10'6 13'4 
0'8 1'9 2:31'" 1'0 1'2 1'2 6'3 24 25 5 3'6 8'8 1'7 8'3 5'8 S'7 6'9 6'9 14'3 
3'5 5'2 3 2 ... 4'8 3'3 3'3 10'7 12 15 6 S'I 5'4 6'6 4'4 7'4 4'9 8'1 5-4 13'0 
1'6 3'9 6'9... 4'6 5'4 2'2 II '2 14 45 7 7'4 4'9 5'7 8'5 5'3 7'9 6'0 6'0 14'8 

4,'61'" 1'9 2'3 1'0 7'6 16 50 8 4'7 7'y 4'0 4'0 4'e 1'6 0'3 10'7 2'6 

~:: ~ .. ~\ ~',~ 
:::11 

::: 

1'9' .. , 4'6 

, .. I 3'0 7'31 .. , 

;'0 7'31 .. , 
2'6, 

.. , 1 6'2 

2'1 .. '1 3 '2 

-.. 4'3 1'8 

23 2'3 4'9 ['0 11'2 24 30 9 1'0 2'4 x'4 3'3 4'8 2'0 '''1 4 '9 12'1 
5'6/1 ", 3'7 4'3 1'8 12'5 I IS 10 3'0 Y'3 2'7 1'8 3'8 2'6 ,.. X'X 1'1 13'4 
.. , 2'5 I'S 4'3 7'2 24 20 II ' Z'4' - "3 1'4 1 3'3 3'0 X'3 7'4 

3'8 .. , i 3'8 3'3 3'3 11'2 22 4S 12 :,~ 1'71 ::: :.; 5'6 3'3 15 '2 

.. , 14'31 2'8 '" 10'6 2'1 19'7 21 45 13 !I 1'5 3'5 3'5 3'2 2'2 9'8 
1'7 .. , S'6 8'8 22'8 19 30 14 ~:; , .. ::: ~',~ ~:~ * * * * * * 17'9 
7'5 .. , '" 6'9 4'6 14'8 23 55 IS * * * * * * 4'7 3'1 2'0 0'4 11'6 

3'5 1 .. , 1'5 4'2 7'2 22 30 17 3'4 .. ,... 5'2 2'7 4'1 1'8 1'8 0'1 0'3 13'0 

1'7 .. , 6'7 
1'0 2'3!'" 

... '" I'" 6'7 4'6 13'4 2 50 16 1'2

1

'" <?l'SI'" 2'2 3'2 1'5 7'7 1'5 7'7 13'9 

2'4 1'6 1'2 1'2 6'7 8 50 18 ", 1'6 0'3 I'S 4'3 .... 1 2'3 0'4 x'o 4'8 10'7 
5'6 5'6 3'9 5'9 14'3 12 45 19 0'6

1
", 3'2 1'1 1'7 43,·.. 2'9 2"6 0'5 9'4 

6'9 4'6 5'3 5'3 13'0 14 10 20 2'6 0'7 0'7 1'4 3'3 0'4 0'9 12'0 
3'3 0'0 0'0 0'0 0'0 9'S 5 35 21 0'8 1'8 2'6 3'6 0'7 0'1 8'9 1'8 4'3' 

0'7 1'0 
", i 3'2 2'1 

2'81,.. 0'6 13'0 19 20 22 0'6 1'5 2'0 X'7 X'I 1'0 6'2 

Time of 
Max. 

Hour, 
II 
10 

{ 
8, II, 12} 

17, 23, 24 

13, 14 
13 
12 
14 

5 
16 
24 
10 
13 

24 
2, 3, 5, 19 

14 to 16 
10 
I, 2 

7, 9 to II 
8 

8, 9, 13 
12 
II 

15 
23 
19 
7 

20 

Time of 
Gust. 

1----

Hrs, Min, 
I I 25 
8 20 

8 20 
19 25 
IS 30 
23 20 

5 ° 
o 40 

18 10 

10 50 
13 5 
13 25 
24 10 
10 35 
15 40 

19 25 
o 10 

II 15 
13 25 
4 40 

13 10 
22 10 

23 
24 
25 
26 

5'4 7'41 ... 1'5 1'2 

1'7 6'6 
2'8 

0'5 6'2 

2'7 5'8 
0'6 1'9 

2'7 1'3 
6'6 1'7 

2'6 

2'4 
0'8 

12'5 22 55 23 0'3 1'6 0'3 1'6 4'5 1'9 O'S 4'6 13'0 21 50 
15'6 3 35 24 8 6 8 13'9 

27 

8'6 .. -
5'2 

1'6 

2'4 

'j'S 8'6 i .. , 

3'5 3'3 1 , .. 

0'7 1'61 .. , 
1'6 2'6 .. , 

3'9 1'1 

3'8 1'3 
3"0 

6'0 4'0 6'7 2' 4' '''1' 6' ... ·9 7'4 22 30 

10'3 5 20 25 4'6 6'S 6'9 6'9 4'9 ... n 4'9 n 13'9 8 10 
7'2 9 0 26 4'3 2'9 3'2 '2'2 3'6 ... 2'4 3'2 2'2 10'3 1 15 

10'7 15 35 27 3'3 1'4 4'9 3'3 4'1 .. , 2'7 1'4 7'I 11'2 23 45 

28 11'6 
0'7 '" I 0'3 0'7 i '" 3'7 1'1 5'3 1'3 6'6 11'2 14 IS 28 3'7'" '" 5'5 S'x ... ...; 7'6 3'1 ... ...1 4,7..., 5'6 12'1 8 40 

29 1'1 '''II 5'7 .. ' I ... 5'8 6'3 2'3 3'5 10'3 

~_"_' 0'9 ~~-=-:-=--~-~-~-~-~ _~ __ ~1 __ 3_0_ ... ~ ~ ~ ~I~ ~I~ _=_ ~ _"_' ~~ ~ ~ 10'3 _1_3_'9_
1
_

1_7 __ 5_°_-
~ ~ 4~ 29 f.' 8 .. , .. , 3'8 1'21'" "'1 5'8 ... 1'2 '''1 5 '8 ,.. 3'8 ... 5'7 9'8 16 50 

'S+N &} S+N &} W+E 73'7 90'1 75'9 102'0 96'6 95'0 97'1 86'4 W+E 1186'2 95'1 1197'8 106'1 11107'6 109'1 1188'5 105'5 

S'v~t} 1'1 -29'S 3'7 -45'2 -27'4 -23'8 -16'7 ~22'6 SW~:} 4'0 -64'1 3'4 -76'9 ~9'6 -89'9 -14'9 -99'1 
---------~--------~--~--~--~--~---~~~~~!---~----~---

The velocities at tixed hours are means for the interval from 30 minutes before to 30 minutes after the hour, The hours are numbered I h, to 24 h, Time is referred to Greenwich 
Mean Time, * No Record, t Hobin son Cup Allemometnr: Arms 0'61 m,; Diameter of Cups, 0'229 m,; Factor 2'2, 

::: Robinson Oup Anemometer; Arms 0'30 5 m, ; Diameter of Cups 0'127 m, ; Factor 2'8, § Dines Pressnre Tube Anemometer. At Great Yarmouth, Holyhead, and Scilly the 
readings at fixed hour!'; are taken from th~ Robinson Anemometer; the maxima quoted are the greatest winds in a gust as recorded by the Dines Pressnre Tube. II 29 days only, 



THE FREE ATMOSPHERE IN THE REGION OF THE BRITISH ISLES.-SEPTEMBER 1913. 63 

8, The Lower Layers' of the Atmosphere from the Surface to 3000 metres (10,000 ft.) above Mean Sea Level. 

Soundings by Kites (K.) and Pilot Balloons (P.). 

FALMOUTH, P. I. September 2 I • I I h. 20 m, G,M.T. 
--------- ----------------------------------- ---- - -- --,----------------------------

Soundings with 
Pilot Balloons. 

Height above 
M,S.L, 

Direction, Velocity, 

Wind. 
I 

I Vertical Velocity I 

I 

Components, of Balloon. 

-W-,--E.-~I -S.--N-, -, I 

Cloud Observations 
and Remarks, 

-------------~-----------------

metres, I Degrees from N. m/s. mis, mis, I 

::: I ::: :::: : ::: : ::: 11 

i 3000 
I 24 I 8'8 + 7'7 + 4'3 III I 

: 2500 I 240 7'0 + 6'I + 3'5 I 

:: I ::: ::: : ::: : :': r bum.d at 2'6, I 

Greatest height, 
mis, 

One theo(iolite used. 

I 1000 ! 245 4"7 + 4'3 + 2'0 I I 

__ GroUnd level ____ I ____ 
5

:: _i __ ::: _____ ::: ____ : :~~ ::: __ 1 __ ) ____ ,_,, _____ 1 ________________ _ 

Computed for M. S, L. I 0 j Station near centre oj region oj high pressure 

Soundings 
with Kites. 

Greatest height 

Height above I 

M,S,L, i 

i 

metres. 
, 

755 : 

2I5 

I 

BRIGHTON. K.lo. September 3. 

Tem perature, 

Pressnre. 

I Fall per km. Reading. 

mb, °A. °C, % 

932'3 290 '4 
2'6 

992'8 29I '8 
o 

14 h. 0 m. to 17 h. 0 ill, G.M.T. 

Humidity, Density, 

mb. mgm/cc. 

16'4 I'I II 

I6'5 I'I78 

I 

Wind. 

Direction. I Velocity. 

Degrees 
from N, 

60 

60 

m/s. 

10 

10 

Cloud 
Observations 

and 
Remarks, 

Clear sky. 

Ground level i II5 I 004 '4 291'8! 77 16'5 1'192 60 8 I 
Computed-- -------------------1--------------------------------------1 
for M,S, L. 0 101 7'9 '" I '" ... .., '" 96 10'4 I 

I 

BRIGHTON. K. II. September 14. I I h. 0 m. to 12 h, 20 m, G.M.T. 

1065 877'1 277'5 95 8'0 1'097 235 1 Sky clear, with a few Fr.-
7'9 Cu. clouds, just reached. 

500 939'4 282'0 86 9'8 1 '156 240 1 The kite was not sustain-
able at 100 m. Anemo. 

Gre~test height 

2I5 1 1 1'7 ? ? ? , 1 pen not working. Wind 
increasing tillsoo m. was 

II5 983'5 288'4 66 II'5 1 '183 250 9 reached, then decreasing. Ground level 
1"""------_, ____________________________________________________________ _ 

Computed 
for M.S.L. 

Greatest height 

o 223 12'S 

BRIGHTON. K. 12. September 28. 10 h. 0 m. to 12 h. 0 m. G,M.T. 

500 957'4 1 '149 

21 5 ? ? 7'3 1? ?? 

Clear sky. Anemo. pen 
failed, 

Wind decreasing with 

~und le~~I __ ~ ______ IO~ __ 291 '8 ____________ 7_8 _____ 16~ ___ I_'I~ __ 90 ____ 7__ altitude. ____ _ 

Computed I 

forM.S.L, I 0 1014'9 ,.. '" '" ... '" 157 8'4 



64 SEPTEMBER 1913. -THE UPPER AIR. 

9. The Upper Air: Soundings by Registering Balloons (R.) and Pilot Balloons (P.). 

TABLE OF HEIGHTS, PRESSURES, AND TEMPERATURES. 

19 13. September 4. 9 h. 0 m. G.M.T. SOUNDING No., R. 258. 

Height 
above M. S. L. Pressure. Temp, 

PLACE, PYRTON HILL. 

Latitude, 51° 38' N. 
GREATERI' 
HEIGHT, } 14'6 km. Longitude, 1° 0' W. 

LOWEST } , 
TEMPERATURE, II 0 km, 232 mb, 218° A. 

Height } 
above M.S,L" 150 m. 

BASE OF } . 
STRATOSPHERE, 10 5 km. 251 mb, 

Type No. I. 

From observations at Station. 

PRESSURE (M, S. L.), 

TEMPERATURE, 

VAPOUR PRESSUltE, 

GRADIENT WIND :-Direction, 

Velocity, 

Oorrection for Curvature, 

Final Components {W, to E, 
, S. to N. 

PLACE OF FALL, Ricester, 

Distance 32 km, 
and 

Orientation, 337° from N. 

at 7 h. 

1019 mb, 

14'6 mis, 

0'0 m/s. 

- 14'2 mis, 
+ 3'5 m/s. 

at 18 h, G,M. T, 

1018 mb. 

10'4 m/s. 

0'0 m/s. 

- 9'2 mIs, 
+ 5'0 m/s. 

Height I 
above Pressure. 

M.S.L. 
1 

_____ T __ em __ p_er_a_tu_r_e_· _____ 1 

Reading. i Fall per Km. 

km. 
14'6 

14 '0 

13'0 

12'0 

I I '96 

II'O 

10'0 

9'3 1 

9'0 

8'0 

7'35 

7'0 

6'0 

5'70 

5'0 

4'32 

4'0 

3'11 

3'0 

2'01 

2'0 

1 '02 

1'0 

'15 

Ground 
M.S,I.. 

mb. I 

200 

300 

400 

500 

600 

700 

800 

900 

1000 

133 I 
145 I 
169 

197 

232 

272 

420 

48r 

549 

801 

902 

I 

1010 

1017 

222~ 

221 

220 

220 

218 

-I 

-I 

-2 

4 

8 

8 
8 

8 

7 

6 

7 

4 

4 

REMARKS. 

Overcast, with light N,E, wind. 
Lost sight of balloon in two 
minutes, 

Isothermal '8 to 1'5 km. 

TABLE OF HEIGHTS, PRESSURES, TBMPER.ATURES, AND WINDS, 

1913, September 15, 16 h, 22 m, G,M,T. SOUNDING No., R, 259. 

GREATEST 
HEIGHT, 

Height 
above M. S. L. 

} 14'5 km. 

LOWEST } 
TEMPERATURE, 8 '4 km, 

BASE OF } 
STRATOSPHERE, 8 '4 km, 

Type No, 1. 

From observations at Station 

PHESSURE (M. S, L, ), 

TEMPERATURE, 

V APOUR PRESSURE, 

Pressure, 

129 mb, 

226 mb, 

GRADIENT WIND :-Direction, 

Velocity, 

Correction for Curvature, 

Final Components, { 'X: :~ :: 

Temp, 
PLACE, PYRTON HILL. 

Latitude, 

Longitude, 

226° A, 
Height 

above M,S,L, } 150 m, 

PLACE OF FALL, Byfield, 

Distance 
and 

Orientation, 

59 km, 

345° from N, 

at 7 h, 

999 mb, 

at 18 h, G,M, T, 

12'4 mIs, 

- 0'9 mis, 

- 2'4 mis, 
+ I I '2 mis, 

1002 mb, 

11'4 mis, 

- 1'1 mis, 

- 0'9 mis, 
+10'3 m/s. 

Height 
above 

M.S.L. 
Pressure, Read

ing, 

Fall 
per 

Km. 

Direc
tion. 

Wind, 

Velo
city. 

Oomponents, 
REMARKS, 

1------1------- ---- ------1------,---1------------1 

km, 
14'0 

13'0 

12'0 

II '63 

I 1'0 

10'0 

9'0 

8'90 

8'0 

7'0 

6'97 

6'0 

5'39 

5'0 

4'°4 

4'0 

3'0 

2'86 

2'0 

1'82 

1'0 

mb. ° A, 
141 228 227 

164 230 227 

191 230 227 

200 230 227 

2 0 

o 0 

o I 

221 230 228 - I I 

300 

229 

227 

227 
o 

343 {2;:?5,} 4'5,7'5 
398 234'5 

400 232 235 
459 240 243 8'5,8'5 

500 245 247 8 7 

528 248 250 9 9 
600 257 259 

604 257 259 

688 264 266 

700 265 267 

783 270 271 

800 

887 

7 7 

6 5 

'86 900 

Ground 982 284'5 
M,S.L. 1000 

Degrees 
from N. 

180 

188 

180 

174 

198 

w. to E. S, to N, 
mIs, m/s. mIs, 

9'5 
10'2 

9'0 

7'1 

9'5 

9'1 

9'0 

10'0 

-2 

o 

3 

o 

- 1 

9 
10 

9 

., 

9 
9 

9 

10 

Started just after 
heavy T shower. 
Balloon lost behind 
low cloud after 45 
minutes, and when 
last seen was bear
ing 10' W, of 
north, The place 
of fall shows that 
the upper currents 
must have tended 
towards the W, 

---- -----1----------

3'2 3 



THE UPPER AIR.-SEPTEMBER 1913. 

9, The Upper Air: Soundings by Registering Balloons (R.) and Pilot Balloons (P.)-continued. 

19 13, September 4-. 5 h. 40 m. G.M.T. 

Height 
above M,S.L. Pressure. Temp. 

GREATEST 
HEIGHT, } 12'0 km. 195 mb. 220'5° A. 

TABLE OF HEIGHTS, PRESSURES, AND TEMPERATURES, 

Temperature. 
Height 

SOUNDING No., 17, 1913. 

above Pressure. 

I ~aI1 per Km. 
M.S.L. 

Reading. 

I 
PLACE, MANCHESTER. km. mb. °A. °C. 

12'0 195 220'5 
Latitude, -5 

II '83 200 21 5 '5 

Longitude, 11'0 229 21 5'5 
7 

10'0 268 

REMARKS. 

LOWEST } 
TEMPERATURE, 1 1'4 km. 215 mb. 213 '5° A. 

Height } 
above M. S. L., 40 m. 

222'5 
9'5 

9'23 300 225 

BASE OF } . 
STRATOSPHERE, II 4 km. ZIS mb. 213'5° A. 

PLACE OF FALL, near Preston. 9'0 3°9 232 
8'5 

8'0 357 24°'5 

-

Distance 40'5 km. 
and 

Type No.1. Orientation, 3140 from N. 

From observations at Station. at 7 h. at 18 h. G.M.T. 

PRESSURE (M. S, L.), 1022 mb. 1020 mb. 

TEMPERATURE, 286° A. 290° A. 

V APOUR PRESSURE, ... ... 

GRADIENT WIND :-Direction, 97° 105° 

Velocity, 14'6 m/s. 11'4 m/s. 

Correction for Curvature, 0'0 m/s. + 1'2 m/s. 

Final Components, {~: i~ ~: - 14'5 m/s. - 12'2 m/s. 
+ 1'8 m/s. + 3'3 m/s. 

Time is expressed in the hours 1 to 24 of civil reckoning. 

Temperatures are expressed in degrees absolute (273° A. =0° C.). 

7'25 

7'0 

6'0 

5'63 

5'0 

4'24 

4'0 

3'°3 

3'0 

2'5 

2'0 

1'98 

1'5 

1'0 

1 '05 

'5 

'18 

Ground 
M.S.L. 

400 

415 

476 

500 

543 

600 

619 

700 

703 

748 

797 

800 

850 

9°5 

900 

961 

1000 

1017 
1022 

Pressure is given in millibars (1000 mb. = 1 C.G.S. atmosphere = 750 mm. approximately). 

Heights are given in kilometers (km,). 

Gradient Wind is taken to be tangential to the isobar and is computed by the formula 'Y=2 Cd P V sin 1>. 

246 '5 8 

248'5 
7 

255'5 

258 
6'5 

262 

267 6 

268 
4'5 

272'5 

272'5 

274'5 6 

278 '5 

278'5 

281 '5 1 '5 

280 

280 
7 

283'5 

286 

287'5 

Base of Stratosphere.-TYPE I.-When the stratosphere commencefl with an inversion, the height and temperature of the first point of zero tempera
ture gradient are given. TYPE 2.-When the stratosphere begins with an abrupt transition to a temperature gradient below 2° per km. 
without inversion, the height and temperature of the abrupt transition are given. TYPE 3.-When there is no such abrupt change ot 
temperature gradient, the base is taken to be where the mean fall of temperature for the kilometer next above is 2° or less, provided that 
it does not exceed 2° for any subsequent kilometer. If some other position for the base seems to the tabulator to be more suitable, it is 
noted in the column for C C Remarks. " 

65 



66 JULY-AUGUST-SEPTEMBER 1913,-SOLAR RADIATION, 

10. Solar Radiation at South Kensington. 

JULY, AUGUST, SEPTEMBER, 

Day, Max, Daily Amount, B ' ht S h' Max, Daily Amount, B' ht S h' Dally Amount, Bright Sunshine, ng uns me, Rate, ng uns me, Rate, REMARKS, 
Duration of I Duration of Max,' I Duration of 

1-------1 Milli- 1-------1 Milli-

I 
% of watts2 Joules I % of I % of watts2 Joules I % of I % of 

Rate, 
Milli-

watts Joules I % of 
per cm

2
, per cm2, Ideal. * Hours, ,Possible, per cm, per cm2,! Ideal. * Hours, Possible, per cm, per cm2, ld~a1. * Hours, Po~sible, 

I---~------~-----------~---------I----~----~---~I --------I---~~--~I --------~------I----------

~ ~~ ~~~~ 1~ r~ ~~ ~~ ~~~~ ~~ ~:~ t~ n ~~ ~i~ I ~ ~:~ ~ ,= ~:~~'5~r=~e ~~~lo~:: 
3 73 IIl8 33 2'6 16 68 1904 63 10'1 66 33 635 27 1'2 9 per cm2 per minute, 
4 78 I 1020 30 1'3 8 70 938 31 1'7 II 60 637 i 27 0'8 6 I gramme-calorie per 
5 43 726 21 0'0 0 83 x 2085 69 7 '5 49 29 334 I 15 0'0 0 minute=o'7 watt llearly, 

I Joulc=o'239 gramme-
6 53 692 20 0'5 3 75 1643 55 7'7 51 39 579 25 0'1 I calories, 
7 86 1621 48 5'0 30 68 985 33 1'8 12 x 68 1211 54 6'4 49 If the heat were distri-
8 85 1408 41 3'3 20 63 1036 35 3'3 22 63 x 1439 65 XlO'g X82 buted throughout the 
9 77 1526 45 1'2 7 62 1314 45 4'6 31 59 531 24 1'0 8 atmosphere, 1000 gramme-

10 60 666 20 0'2 I 83 1553 53 8'0 I 54 67 1234 57 7'3 56 calories per cm2 would be 
sufficient to raise the tem-

II 
12 
13 
14 
IS 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

60 
65 
74 
52 

x87 

57 
83 

n26 
81 
80 

26 60 
27 30 

28 I 63 
29 56 
30 42 

31 68 

1256 
1501 
1158 
972 
506 

1081 
1204 
646 
568 

x 1888 

1074 
993 

n444 
1742 
1076 

886 
658 

I 
1655 
1661 
447 

37 
45 
34 
29 
15 

33 
36 
19 
17 
58 

33 
31 

14 
54 
34 

28 
21 
53 
53 
14 

3'7 
0'9 
1'4 
1'0 
0'0 

2'6 
1'4 
0'5 
0'0 

x II '5 

0'1 
2'0 
0'1 
7'2 
6'0 

23 
6 
9 
6 
o 

16 
9 
3 
o 

x72 

0'3 2 
0'3 2 

9'7 i 62 
10'4 I 67 
0'0 0 

7'8 51 

73 909 31 1 '3 9 62 911 42 3'1 24 perature 4°'1 C, It would 
62 746 26 1 '3 9 61 990 44 5'3 41 take 245 gramme-calories 
58 763 27 0'4 3 60 1286 62 7'0 55 per cm2 toraise the tempera-
59 1263 45 1'8 12 65 1312 63 8'9 70 ture of the whole atmos-
33 473 17 0'0 0 65 1026 50 4'7 37 phere 1° C, 

N.B,-The values of 
56 II 14 40 4'2 29 59 836 42 2'4 19 Solar Radiation at South 
59 1628 59 10'7 74 54 444 22 0'1 I Kensington are obtained 
72 760 28 1'4 10 5 I 590 30 1'4 II from the records of a Cal-
33 489 18 0'1 I 47 769 40 4'1 33 lendar Instrument which 
80 1270 47 5 -7 40 35 601 31 1'1 9 depends upon the difference 

67 
59 
70 

x 85 
73 

62 
58 
55 
28 

(32 ) 

n 17 

1643 
753 
900 

1448 
1744 

n235 

62 
28 
34 
56 
68 

51 
42 I 
56 
20 

10 

10'8 
0'5 
5'1 
6'8 

x 12'2 

8'1 
3'4 
9'4 
1'5 
0'0 

0'0 o 

of temperature hetween a 
53 728 39 2'3 19 black and a bright wire ex-
43 726 39 0'7 6 posed horizontally to radia-
38 543 29 0'0 0 tion from the whole of the 
52 1343 74 9'9 x 82 sky, The values may be 
51 1070 60 6'7 56 taken as representing the 

total radiation and the 
50 692 39 1'9 16 maximum rate of radiation 
49 1237 71 9'5 80 per cm2 received by a hori-
45 1092 64 9'2 78 zontal surface, If it is 
43 877 52 6'5 56 desired to compare the 
48 810 I 48 5 '8 50 values published for Kew 

and Eskdalemuir in Tables 
3 and 4 with the simul
taneous value recorded by --1------------------------------------------------------------- :~: f~ra~:;~~sln::r~~m~ 

ota .. , 34 94 ' ,.. 34133 137'1 ... 24734 II '2 zenith distance of the sun T Il 6 88 8 8 plied by the cosine of the 

i 34 18 I 41 31 42 32 
8 H R 8 at the time of observation, Mean I 65 R=III9, H=2'86 61 R=113 =4'421 49 = 24[ H=3'94 The duration of sunshine 

I I I I ' 1 ___________________ 1 in this table is ohtained 
from a Campbell-Stokes 

Ratio of 
Mean Daily 
Amount to I 

Mean Duration, 

R 
¥=257 

R 
If= 209 

Recorder, 
For values January to 

March see p, 14; April to 
June see p, 46, 

* The" Ideal" intensity of radiation at any instant is taken to be a function of the Sun's altitude only, It is approximately the highest intensity recorded at South Kensington 
for the corresponding elevation of the Sun, The" Ideal" amount for the day is found by integrating the" Ideal" intensity from sun-rise to sun-set: it is the amoullt which 
could be recorded on a day when the atmosphere was in its most transparent state from sun-rise to sun-set, A memoir dealing with the subject is in preparation, 



}IETEOROI~OGICAL OFFICE OBSERVATORIES-GEOPHYSICAL JOURNAL. 
OCTOBER 1913,-DAILY VALUES REFERRED 1'0 GREENWIOH 1YIEAN TI.NlE, AND UNITS 

BASED ON THE 0, G. S. S YSTEl\i. [Pr'ice Is, 
Thinl Y eal',-No, 10, l1!Ieteorology, Solar Radiation, Seismology, Atmospheric Etect1'icity, and TerrestriCf,lll1agnetis~, 

1. SEISMOLOGICAL JOURNAL :-ESKDALE OBSERVATORy,-Lat, 55° 19' N, Long, 3° 12' \V, 
}\1icl'oseisms of N. Component, 

Date, ---- --~'-_-------------=------ Remarks. 
o h. 6h. I2h. I8h. 

-- -A-)i-. ----"To:--.-1'-A-N-, --=T=-.-II-A-c-N-.----=T=-.-I AN. T. -----~----- --, ~- - ~ ~-~-~~---- ---------~-~-- - -----~--------~-~~~--~----

3 
4 
5 
6 
7 
8 
9 

10 
II 
12 

13 
14 
15 
16 
17 
IS 
19 
20 
21 
22 

fJ. S fJ. s fJ. s fJ. s 
0'4 3'5 0'3 4 0'3 3 0'2 4 1st, I, Very small disturbance from 19 h. 27 m.-20 h. 6 m. 2nd, Iu, P=4 h. 35 m, 20 s., S=4 h, 45 m. 
0'3 4 - - 0'3 4 0'2 4 12 s., L=(n, ..:l=8630 km., S.S.W, direction. Epic(~ntl'e by Eskdalemuir and Ottawa=8()'7 N. 84°'5 W, 
0'3 3'5 0'2 4 0'2 4'5 0'2 4'5 End 7 h, 47 m. 2nd, I, Small disturbance from 18 h. 12 m.-I8 h, 22 m, 3rd, In, P=o h. 
0'3 5 0'3 5 0'3 6 0'7 6 28 m, 2 s') S=o h, 38 m, 10 s., L=o h. 54 m" ..:l=8950 km. Epicentre=43" N, 1520 E. End I h. 49 m, 
O'S 6'5 0'9 6'5 0'9 6 0'9 6'5 3rd,I,Verysmalldisturbancefrom7h·49m.-8h,2Im, 4th,Iu,P=oh,I9m,2s"S=oh.29m,5s" 
0'0 5 1'0 0'8 5'5 0'5 4'5 L=oh. 44m"..:l=8850km"inN.-Sline. EntlIh.25 m . 4th,I,L=I8h,35 m, Small 
0'6 4 05 5 0'5 4 0'5 5 earthquake not very remote, End 18 h, 59 m. 4th , Ill, P=22 h. 17 m. 25 s., S=22 h, 27 m, 13 s., 

4 L=22 h, 47 m" ..:l=8550 km, S, phase well marked, End 24 h, 0 m. 6th, I, Earthquake at 22 h, 
0'5 3'5 0'7 4 0'7 4'5 0'8

1 

4 51 m. 50 s. Very small disturbance till 23 h, 32 m, 7th, I, L=3 h, 2 m, Small earthquake, 
0'9 4 0'9 5 1'0 5 1'0 4'5 End3h.37lli, Sth,I,Earthquakeat6h,3m.Is"L=6h,36m. Small earthquake, Eud7h'30m. 
1'0 4'5 1'0 5 1'3 5 1'3\ 5 9th, Iu,P=18h,48m. 35s.,S=I8h., 58m,23s.,L=19h. I3 m"..:l=855 okm, End20h.om, 
1'5 5 1'5 4'5 1'2 5 1'3 5 9th,I,Eal'thquakeat22h,141ll.I4s.,L=22h,25I1J. Small earthquake, End merged into the following, 
1'0 5 1'0 6 0'9 5'5 0'9 4'5 9th, I, L=23h, 42m, Small earthquake. Endlh,2m, IIth,I,P(?)=lh,53m,26s"S(1l=2h, 
0'8 5'5 0'7 5 1'1 5'5 1'0 6 5 m. 28 s,' L=2 h. 31 m. End merged into the following. lIth, II, S (1)=4 h, 26 m, 55 s., 
1'0 5 2'2 5'5 1'8 5'5 1'4 5 L=5 h, 0 m, End 7h, 25 m. IIth, IIu, P=9 h, 22 m, 15 s,' S=9 h, 32m, 17 s,' 1..=9 h, 46 ·S m., 
1'5) 1'5 4'5 1'3 4 1'2 4'5 ..:l=8830km, Epicentre44°N,I59"E, EndlIh,30m. I2th,I,~malldisturbalJcefromI3h. 
o~ 5 0'8 5 0'8 5 1'3 5'5 10 m,-13 h, 22 m, 12th, Iu, P= 17 h, 16 m. 6 s., s= 17 h, 26 m. 14 s,' L= 17 h. 41'5 m" ..:l=8950 klll, 
1'2 5'5 1'6 6 2'2 51'S 6 Epicentre 430 N, 1560 E. End 18 h, 52 m. 13th, I, Very small dh!turbance from 9 h, 44 m.-9 h, 56m. 
2') 5 1'9 5'5 2'0 4'5 1'9 5 I4th,I,Smalldisturbanceabout7 h, 14th,IlI,S=8h,28m,os, Largeimpulsesat8h,5l'5m.and 
1'4 5 10 5 0'9 S 1'2 4 9 h, 10 m, Large remote disturbance, End I I h. 8 m, 14th, I, Small disturbance froml5 h, 3 m,-
I'2 4'5 1'5 ['7 5 1'7 5 15 h. 15 m, 14th, I, L= 16 h, 53 m. Small earthquake, End 17 h, 17 m, 14th , I, L=22 h, 22 lll. 

1'0 6'5 1'6 ~ I'g 6 2'0 6 Small earthquake, End 22 h, 42 m, 16th, I, Small disturbance from 3 h, 34 m·-4 h, 16m, 
1'0 6 2'4 6 2'5 6'5 1'9 7 22l1l1,I,Smalldisturbancefrom7h.19m,-7h,47m. 23rd,I,L=I2h,26m, Smallearthquakefrom 

12 h, 23 m.-12 h. 39 m, 23rd, I, S= 15 h, 22 m, 19 s" L= 15 h, 31 TIl, Small earthquake, End 
23 2'5 6 2'7 5'5 2'4 5'5 2'6 5 16 h. 23 m, 25th, I, L=15 h. 52'5 m, Small earthquake, End 16 h, 27 m, 26th, I, 
24 r·..j. 5'5 1'7 5'5 1'5 5'5 1'7 5 L=14h, 10m, Smallenrthquake. End 14h,27m, 26th,I,L=23h,2rID, Small earthquake, 
~~ 1'3 5 1'4 46'5 1'1 65 1'0 5 End 0 h, 16 m, 28th, I, Very small dist.urbance from about 16 h, 43 m,-,16 h, 51 m, 

10 5 1'0 0'8 0'8 5 29th, I, S = 4 h, 56 m, 55 s., L = 5 h, 18 m, Remote shock, End 6 h, 30 m, 
27 0'7 4 1'0 4 0'9 4'5 0'7 4 '5 30th, I, Small earthquake from 3 h, 0 m.-3 h, 6 m. N0t very remote, 
28 o'g 5 0'8 5 1'0 5 1'2 5'5 29 1'3 6 1'6 5 1'6 6 1'6 5 An explanation of the notation used is given in the preface, The amplitude AN is half of the actual muvement 
30 1'8 5 I '4 1'4 5 1'0 I 5 of the earth's surface in aN - S direction, between the ends of the swing ('" = '001 mm.), The period '1' (in seconds) 

--:;3_1 __ 1_'_1 -'-----'S'---.....!-_I_.I_~~_...! __ l ·...!4 __ 5~ _-'---_I~'3'___--.:-'.5_~ __ i_s_the duration of a complete oscillation, i.e, both extreme positions are passed through once during the time T, 

2, VALENCIA OBSERVATORY, OAHIRCIVEEN (KERRy),-Lat, 51 0 56' N. Long, 10° 15' W, 
Heights above Mean Sea Level :-Station, H = 12'6 m, Barometee Cistern, lIb = 13'7 m. 

Heights above Ground :-Thermometers, h t = 1'2 m, Rain-gauge, h r = 0'56 m. Sunshine Recorder, hs = 12'8 m. Cups of Anemometer, ha = 13·9 m, 

Humidity. Wind Direction in Rain 
,Magnetism, 

Pressure 
at 

Station 
Level. 

Ail' Temperature ill 
Degree"! Absolute, 

_________ sPoints (8= E,16=S) 
and Velocity 

Cloud Amount 
alld 

Weather. 

24 ~ _ ~ ~ 
hours ...... ~ ° .0 ..... 

Day, Vapour 
Pressure. 

Percentage, b · ...=: Remarks, ;::: as ~ ...s 
eglll- ~ £ 8 ~ ~ ~ 

!liug ;= '~o ,~ :.s ~ .S 
( metres per second), 

----c---I---------I---- -----1--------1--------1 10 h, W ,..... ~;> '0 

__ ~~l. 121 h. 9 h, ~ ~1 h.\ Max,! Min, 9 h, i 21 h, 9 h,I21 h. _~ __ 21 h~ __ ~~_i _2_~~~ I __ ~_~------------_I~-~--I;--A-___ ..... -~_ 
I 200 + 1200 + 200 + 200 + Tenths of Sky • 

mb. mb, 0 0 0 0 millibar. % % m/sec, m/sec, covered. mlll. hI'S, 
I 1013'S 1013'0 86'0186'2 89 82 13'2 I 12'9 88 84 6 4 4 3 leo leo - 6'8 co 

2 1012'7 IOI!'7 86'4: 87'0 89 85 12'9 13'5 84 85 4 3 7 2 3= 8=2 - 6'5 = 
3 IOII's 1007'8 85'6 84'1 x90 84 13'5 12'5 94 94 - 0 - 0 10= 0= 8'1 1'6 = 
4 1001'51 999'6 84'7 83'4 87 82 12'5 11'9 92 94 29 5 26 5 10===°. 10===°. x3 2 '5 - =0., 
5 998'0 ilO02'I 83'5 \ 81'1 86 80 10'8 9'S 87 93 25 2 3 2 10 2 1'0 1'2. early a. Fair p, 
6 1003'9 11002'4 83'4 84'1 86 80 II'2 11'2 90 84 4 5 5 8 7 10 -- 2'4.r:::... (t. Fail' to dull, = 
7 998'21 997'0 83 '9 84'9 86 83 10'8 II'2 83 82 4 7 I 6 6= 10 0'5 3'8 Fair to dull. eo 

8 1000'0: 1004'9 83 '5 79'8 86 79 10'8 9'1 85 93 3 2 3 3 2= 0 - 9'3 Fine, 
9 10067 11005'7 86'3 87'6 89 79 12'5 12'9 82 77 9 6 II 9 8 10 1'0 1'7 Visibility; unsettled appearance, ... 

10 998'41 996'3 87'9 85'2 88 84 I 1'2 12'9 n 66 91 II 14 15 6 10=0. 10 21'8 0'1 Gloomy and squally, • II h,-I4 h, .. , 20 19'8 68 9'4 
II 1004'6:1008'1 85'6 86'5 88 83 12'9 14'6 89 95 15 3 14 9 7 10=°. 15'8 6'8 .~Sho\\'ersn.anda. Steady.latep ... , 
12 10137 ilOI3'6 88'1 88'5 x 90 x 87 16'3 15'9 95 93 15 6 15 10 10===° 10=° 1'5 0'6 Unsettled and heavy appearance, 

13 1016'0 :1015'2 88'5 87'2 89 x 87 16'6 15'6 96 97 15 9 15 9 10===° 10===°. 32'0 - Gloomy and misty, .2 p, 
14 1017'() I022'I 87'4 85'3 88 83 15'9 12'2 97 86 - 0 - I 10===0.4 0'3 - ===0 a. Visihility p. 
15 1024'5.1023'8 83'4 80'7 87 80 10'5 9'8 85 94 4 3 8 2 0 0 - 9'2 Fine; visibility, 
16 1019'81015'6 87'4 88'5 X90 83 14'6 17'3 91 99 14 8 15 8 10===° 10===°.° 2'5 0'1 ===0, Showery n, 
17 1011'6;1009'3 87'9 87'1 89 x87 15'9 14'9 94 92 14 II 14 10 8===° 10 4'8 0'1 Gloomy and misty, 

18 1009711006'7 87'5187'4 88 x87 16'3 14'6 99 90 15 4 13 9 10===6. 10 30'2 - =0. 
19 997'2i990'886'2184'5 88 8214'612'5 96 93 18 S 22 9 10 10 6'9 0'3 ~7il.-8b, Frequent e showersp ... , 
20 997'5\ 994'0 81'8 I 79'9 84 79 9'5 9'1 84 93 15 4 20 3 7 10 14'0 2'1 RA2 noon, ===0. p, 
21 996'9 996'6 80t\j 80'3 83 77 8'5 7'8 83 75 22 4 25 5 8 5< 1'8 3'3 ~howery a, Visibility, 17883 20";6'0' 68"'7'8 
22 1002'1 1013'9 767 81 '0 83 75 7'1 7'8 90 74 2 3 5 6 0 1 - 8'3 L....I a, Visibility, .. , I ... ! .. , 

23 1022'2 1025'S 79'5 77'8 n82 77 8'1 6'1 86 71 6 8 5 7 2 0 - 8'2 Fine j visibility. .., .. , .. . 
24 1023'9 1018'" 73'7 76'7 n 82 n 73 5'4 7'1 84 91 - I 6 2 4 0 - 8'1 Fine. ... .., .. . 
25 1010'9 1001'8 82'0 86'4 89 77 9'5. 13'2 84 86 6 2 9 4 6 10 3'3 6'9 Fine to fair. '.. ... .., 
26 996'3 996'0 86'0 85'7 87 85 14'2 13'2 95 91 16 6 18 5 10=0. 8 - 0'1 Heavy mist a, Fair p, ........, 
27 989'91982'4 85'6 84'8 871 84 12'2 12'2 84 88 II 5 12 5 8 :3 II '7 2'1 Visihility; showery, ........ . 

28 978'3 977'7 86'5 82'9 87 82 12'9 10'5 84 87 10 9 10 3 10 .4 5'3 1'8.2 showers to gloomy, ....., .. , 
29 974'6 978'7 81 '3 83'8 86 80 10'2 12'2 95 95 - I 20 6 2 10. 8'4 6'9 Fine; visibility, Showery p, ... ,.. .. . 
30 987'2 994'8 82'9 81'2 85 80 II'9 8'5 97 80 21 5 20 6 10===0. 3 3'6 3'2 ,=0 a, Showery, ... .., .. . 
_3_I_~1004'9~~~_~_I~_~-~-~-~--==-~ 15 5 6 ~ __ 2'0 3'8 Visibi~~showerY' ________ "_'_I_'_" ___ '" 
Jlean~ 1004'5 1004'2 84'2 83'9 86'7 81'4 12'0 II'7 88 88 4'8 5'4 6'9 6'2 209'0 3'40 Monthly Totals or Means. 17883 20 17'9 68 8'6 
~------------- --- --------- ------ ----------- ---------------------------- -------
~oo~:~l~~~l 1010'7 IOII'O 83'7 83'5 86'6 '81'1 II'I 11'0 86 85 5'3 5'1 - 139'4 3'26 N 1_ 

, S ~ ormar.:o, 40 years, 
25 years ,0 years 

x denotes the maX11llUm and n the mmimum value III the column, 

\Vt. 455771351-400-10/14, N, & Co, Ltd, Gp, XV. 

30 years 
Note.-The cloud amolluts in italic type at ValenCIa were taken at 21 h, 

Hi 



68 OOTOBER 1913,-METEOROLOGY AND SOLAR RADIATION, 

3, I(EW OBSERVATORY, SURREy,-Lat, 51
0 

28' N, Long, 0
8 

19' \V, 
Heightt:l above Meall Sea Level :-Station, H = 5'5 m. Barometer, Hb = 10'4 m, 

Heights above Ground :-Thermometers, h
t 
= 3'0 m, Rain-gauge, hr = 0'53 m. Sunshine Recorder, hs = 13'3 m, Cups of Anemometer, ha = 19'81 m. 

Day, 

Pressure 
at 

Station 
Level. 

I Air Temperature in 
Degrees Absolute, 

Wind Direction in 
_________ ;Points(8=E, 16=8) 

and Velocity 
(metres pe?' secol/d), 

Humidity. 

Vapour 
Pres~mre, 

Percentage, 

Oloud AmoHut 
and 

Weather, 

.:-"s Rain. 0 0 

::l4 ai ~ I-< 

1lOlil
'S ,S ,~~ ~. 

~ en S ~ 
begin - ~ ~ ~ ~ ~ 

Earth 
Tempera

tnre at 
10 h, Remarks. 

ning J5 I-< ~ 0 

9 h. 121 h. 9 h. 121 h,l Max,IMin. 9 h.121 h, ~-;h~ 1--9-h-,--1-2-1-h-,-I--1-0-h-, -i-22- h-, -1
10 

Il, ~~ ~ 0·3m·11·2m, ________________ _ 

200 + 1200 + 1200 ~--200 + 1-=T:-cl-n-o-h-s'-0--::f--::S=k-y----"!-------;---+---'--.:-7-::-20-=-0=-+---"-=-20-=-O=-+--'-:2c-::O-,,0-+ 

mb. mb, G I '" 1 • I 0 millibar, % 0/ Ill/sec, 111/sec. covered,' 111l11, hrs. 
I 1009'8 1009'7 80'7 [ 87'3 x 92 'x 86 14'6 13'9 83 §~S 3 7 5 3 9=° 0<: =0 0'3 3'5 - 8°4 87-6 86'8 Fair a, ; nner later. <.0 n, 
2 1009'8 1010'6 89'S! 86'8 i x 92 iC 86 14'6 i 14 '9 79 94 9 4 - 14=:;::° 10=° 6'1 2'9 -- 82 87'5 86'8 Fine till II h, R 13 h,-14 h, 

1 

[ .18 h 
3 1013'0 1012'1 85'2 85'4 91 83 13'S 13'9 96 97 - I - 0 10=° 0=° 0'3 3'0 - 84 87'4 86'8 = early, ' 
4 1008'3 10°3'4 8S'S 185'6 91 83 13'9 i 14'2 96 97 - I - I 1O=0..a... 4< 4'3 1'4 - 78 87'4 86'8 = a, .17 h, and 19 h, 
S 1000'5 1002'4 86'4 84'6 88 83 14'9 1 11'9 98 88 - I 20 2 9.° 10< 0'3 - - 78 86'9 86'8 R.3 h, < 22 h, 
6 1003'7 10°4'2 84'7 84'8 89 80 II'S II'S 84 85 - ° 8 3 7=° 2 9'7 3'9 - 7S 86'3 86'8 = a, Fair to fillc, 
7 99S'9, 995'8 8S'7 85 '31 89 85 13'9 12'9 9S 91 6 3 I I 2 10=°. 4< 8'4 2'5 - 81 86'1 86'8 • a, ; filler Jater, < 22 h, 

8 993'2 i 999'1 85'S, 84'9 89 84 12'9 12'S 88 91 IS 4 22 4 9 10 I'S 1'4 - 81 86'0 86'8 - early a, andp, 
9 1010'3 :1016'3 85'3! 82'4 88 82 10'8 II'2 78 94 26 2 - I 4 ? 9=° - 4'6 - 83 8S9 86'7 Fine till 14 h,; fair later, 

10 1017'2 jlO147 83'9 84'1 89 82 9'8 9'5 77 n 71 6 5 8 S 8=° 7 - 3'5 - 77 85'7 86'6 Fair to fine, 
II IOII'SI'1017'4 83'6 83'6 85 81 10'8 12'2 86 97 7 2 7 2 10=°. 10=2 14'7 - - 79 8S'2 86'S Dull, with., =2.0 n, 
121024'71028'2 bl'S 84'7 90 8010'813'2 99 97 - 0- 1 0=°..a...?2=°..a... 0'35'6 - 76 84'7 86'3 =~a, Fine most of day, 

13 1031'3/1030'0 83'7 84'1 90 81 12'5 12'2 99 94 - I 15 2 0=°.0... 2=°..a... 0'3 3'9 - 77 84'9 86'3 =2 a, Fine to fair, CD 20 11 
14 1026'8 ;1022'0 85'3 8S'4 89 81 13'2 12'9 92 90 14 3 17 3 7=° 9=° 2'S 0'7 - 76 84'8 86'3 Fair most of day, 
IS 1021'0,1023'8.85'8 85'3 88 85 II'2 II'9 77 82 27" I 4 10 - 4'0 - 80 8S'3 86'2 • early a. Fine to fair, 
16 1026'5 :1025'7 J 84'S 80'6 89 79 II'9 10'2 88 97 - ~ I = 0 8=° ? 0=2 - 5'2 - 82 85'4 86'2 Fine most of day, =2 n, 
17 1023'2 il019'4 80'2 80'4 88 77 10'2 9'8 100 97 - 0 - 0 9 10=2 - 5'8 - 73 84'7 86'0 =2tilllOh, Mostly fine, ==2n. 

18 1018'1 1017'4 83'2 82'6 89 77 II'S r 11'2 92 94 - I 18 2 8=° 10=° - 6'3 - n72 84'2 8S'9 = a, Fine, 
19 1013'6 100S'4 85'9 8S'4 88 80 12'2 12'9 82 91 15 3 13 4 7 0 - 4'8 - 75 84'3 85'9 Fine 10 h,-16 h, 
20 1006'4 10°4'1 87'8 87'1 89 x86 13'5 IS'6 81 97 17 6 13 3 9 10 9'9 0'9 - 84 85'2 8S'8 Fair a, ; dull later, .16h,-18h, 
21 100I'2 999'8 84'9 82'3 88 82 12'9 II'2 93 94 16 2 19 2 IO=O 10=° 4'8 - - 83 85'6 85'7 .a, andp. Dull. 
22 1006'311013'9 82'2 78'9 86 77 10'2' 9'1 89 97 19 2 - I 7 JO=2..a... - 5'8 - 74 84'7 85'7 Fine most of day, =2 n, 

23 1018'5'1022'5 78'0 79'9 85 n76 8'5 1 8'8 97 89 - I - I 10='2 ° - 1'8 - 73 83'7 85'7 =2 a, Fair a,; finet' later, 
24 1024'9 1022'S 79'7 77'3 n84 n76 8'817'8

1

' 92 95 - ° - I 10=° 10=2 - 4'4 - 73 83'0 85'7 Misty a, Finep, =2n, 
25 1018'1 [1009'9 79'2 8S'1 88 77 9'1112'9 98 92 3 2 I 6 2 10= ? 7=° - 1'3 - 73 82'6 8S'7 = a, Fair p, 
26 1003'31004'6 83'9 84'6 86 83 12'9 i 12'9 98 96 - 0 20 4 10= ° XI7'S - - 78 83'1 85'2 =2 a, Dull, with., 
27 1003'31 997'1 85'8 88'4 89 82 13'9: 13'5 I 94 79 12 3 14 6 9 4 0'3 1'3 - 75 83'2 85'2 Mostly fair, < n, 

28 996'0 I 992'9 87'3 86'2 91 84 14'2: 12'5 I 87 83 14 4 18 4 8 10. 1'8 2'9 - 79 83'9 85'2 Fair to fine, R- 21 h,-23 h, 
29 990'21 991'6 87'8 86'5 90 8S 12'9 12'91 77 83 13 6 16 6 S 9 0'8 6'1 - 83 84'3 85'2 _° 15 h, 20 m, .23 h, 2S m, 
30 999'S'IIOoo'7 85'4 85'7 87 84 II'S 1 12 '9' 80 89 16 4 14 S 9 10 2'3 2'0 - 81 84'3 85'1 • at times; fine iutervals, 
31 1009'1 11012'5 82'9 82'8 87 81 10'2 i 10'5/ 84 88 20 3 - I 0 10 2'3 7'0 - 7S 84'3 85'1 .2 h, Fine all day, 

Means 1010"911010"6 84 "~184"1~!~~5_1!105 12"IJI201_'- 89_ 91: =~2"4 =204 7-4 604 88"7 3"1~_ - 78'2 8S'I~_86'1- Monthly Totals or Means, 

Nor:mal 1012'7 i1012'8 82'sI82'3 86'31 79 '3 10'4 IO'S 86 88 3'2 2'6 - - 69'9 3'0 - I - - - Normals, 40 years, 
40) ears 1 ' ' , 30 years 30 years 3 0 yrs 

1 25 years. ----, 

4, ESKDALE OBSERVATORY, DUMFRIESSHIRE,-Lat, 55° 19' N, Long. 3~ 12' 'V, 
Heights above J\fean Sea Level :-Station, H = 242'0 m, Barometer, Hb = 237'0 m, 

Height/> above Ground :-Thermometers, ht =0'9 m. Rain-gauge, h1'=O'40 m, Sunshine Recorder, h8= 1'5 m, Vane of Anemometer, ha= 15'0 Ill. 
--- ----~---- -I "h" 

~l h, ~ 11, 

6 9 10 - 0'1 Mostly fair, 

3 10 10 - 2'8 Dull early; fair to fine later, 

I 10 10 - - Most! \' fair, 
I 4=°.e. 2 0'8 1'7 Fine a" then dull. < 20h, 
8 10 2 - 0'1 Dull; clearing later, .020 h. 

3 2 ° - 8'0 Fine, but cold and windy, 

7 10 10 16'8 1'6 :Fair a, .2 after 20 h, 

6 10. 100=° 4'1 - .2 early, =0 midday, 

3 4 1 - 4'2 Fine throughout, oL.., 

12 I.e. 10 - 7'9 Very fine a, 
2 10 10 1'0 - Overcast, • IS h, 

3 10.0 9 2'S - .0 at intervals, 

9 10.°=° 9W 20'6 - -d ..0 .-d ..0 
.0==07 h,-14 h, 

7 10=0 3 10'9 - I-< I-< ... ... • till 13 h, 30 m, 
0 0 0 0 

I 3 5 - 5'8 0 0 (,) 0 Yery fine throughout, 
CD CD CD ~ 

4 10 10 1'8 0'3 
... I-< ... .0 from 21 h, 
0 0 0 0 .0=0 all morning, 2 10=°.° 7=0 - - Z Z Z Z 

7 10 10 1'8 - .0=0 in evenin~, 

6 10 10 5'1 3'9 Very fiue, .2 ~fter 23 h. 

1 3 10 6'1 5'2 _ early a, and from 18 h. 

3 4 7 - 3'1 • early a, 

0 I..a... 3 - 8'1 Very tine all day, 

° 10.° ° - 0'7 *0.0 (sleet) 10 h, 30 m, 

6 9 9 - o'S Fair to dull, 

0 6 4 - 6'9 Very fine, [evening, 

8 9=° 10=0 3'1 - Dull, with =0, Drizzle in 

3 10 10 6'9 0'4 Dull, with., 

7 9 8 1'0 1'0 Fair to fine, • from 23 h, 

9 2 10 x2I'6 3'9 Very fine a, R 17 h, 

7 100=° 5 4'6 0'1 Stormy all day, 

S 6 S 4'8 4'0 b. II h, • after 21 h, 

- ------- - ------ ----------------------
4'5 7'5 7'1 113'5 2'27 Monthly Totals or Means, 

---------------- -----------------
3'9 - - 141'3 2'61 Normals. 

I
ii I 992'9 991'5 84'8 84'I: 86 'x83 II'S II'S 84 87 4 7 4 

2 99°'1 988'6 ~4'7183'S 87 I 82 11'2 II'S 82 91 4 6 41 

3 987'9 986 '3 83'0 81 '3 85 80 IO'S 10'2 87 95

1 

4 2 
4 982'3 979'0 82'0 81 '7 86 81 10'S 10'5 92 95 - I 
5 978'6! 980'9 81 '3 79'2 82 78 10'2 68 94 73 4 9 4 
6 983'7 984'S 82'2 75'2 84 74 8'5 6'4 n7 2 89 4 9 32 
7 980'5 974'0 79'7 80'6 83 74 7 'I 9'8 73 97 4 7 6 

8 970'2 976'3 82'3 80'6 83 79 II '2 9'5 96 93 4 9 32 
9 984'6 989'8 80'6 76'7 83 7S 8'5 6'4 82 82 32 5 32 

10 99°'9 989'1 78'6 80'8 84 73 8'5 8'5 92 80 12 
I I 986'4 989'2 80'S 82'1 82 80 8'1 10'5 77 91 10 7 12 
12 993'6 997'0 82'6 84'6 86 82 10'8 12'2 91 90 12 2 16 

13 997'7 994'8 83'3 8S'3 86 81 12'2 II '9 98 82 16 3 16 
14 990'0 9~8'9 83 '7 82-2 86 82 12'2 9'5 I 96 82 16 13 20 
15 990'4 995'8 83'1 76'3 86 7S 9'8 6'8 81 89 28 9 
16 996'2 993'6 81 'I 82'4 84 76 8'8 10'8 82 92 16 4 18 
17 990'8 988'4 8,'2 80'8 84 80 12'2 9'8, 99 94 16 5 16 

18 986'1 I 984'9 83'5 84'7 85 82 10'2 13'S II 82 99 18 8 18 
19 979'5· 970 '4 84'1 8S'8 O'~ 89 x 83 II '9 12'2 i 91 83 16 6 16 
20 971'1 974'1 82'4 80'3 84 80 9'1 9'S! 78 92 20 9 
21 967'5 968'8 80'1 76'9 82 75 7'8 7'1: 77 89 20 8 20 
22 975'4 98S'9 76'6 74'9 82 74 7'4 6'4, 9S 92 16 4 

23 994'8 99S'9 75'8 68'1 n 78 n 66 6'8 3'7 i 89 92 32 5 
24 992'5 990'1 75'2 78'6 81 n 66 6'1 7'4 I, 82 84 20 6 20 
25 989'1 984'5 79'6 76 '3 83 76 8'S 7'1 I 85 91 16 4 
26 974'8 969'4 81'4 83'8 8S 79 10'2 12'5 I 94 98 32 3 20 

:~ :~::~ :~~:; :~:~ :::~ :~ ::~ :::; :::~ I':; :: :; I: :: 
29 961'3 956'3 82'1 83'0 86 79 g'8 II'2 77 92 2 16 
30 960'81967'982'681'2 84 81 II '2 9'8! 94 9216 1220 

M::n, ::::: ::::: ::::- ::: 8:~- 7:~; ::;- :::-: :;-1 ::-~-6': ~-
}lean 983'71 984'0 -79'6 78'4 tSP--75'6 ---g.g-~-8sg;-~--

IQII-12. I 

The solAr radiatioll is the mean of the readinO's within the nominal hour of observation (II h, 30 m,-I2 h, 30 m,) unless some other hour IS speCIfied, 
TemperaturesOat or below the normal freezing point of water are printed in small type, 



Day, 

ATMOSPHERIC ELECTRICITY AND TEHHESTRIAL MAGNE1'ISM,-OCTOBER 1913. 69 

5. KEW OBSERVATORY. 

-~~-~--------;-----'---=--------;-------;;:-------.-'----,-----'-------- ,--~--~-----------~-------- --- -

Potential Gradient, 
V oIts per metre. 

Factllr 1'73. 

Velocities of 
Charge per cc, Ions for 1 volt 

x 1020• per centimetre. 

3 h. 9 h. j 15 h,[21 h, +. I - +, 1 

vim. V/Ill. Y/m,1 vim, E,.m,u,['E..m,u. em/sec, em/sec, E,-m,U, 
195 365 - 390 - -- -- -- --

255 375 Z+ 270 -- - --

Air~Earth 
Current 

x 1016, 

;... ;... 

. ~ 1$ >.·3 2 ~ 
;... ~ d' <D <:) ell g ~~ SJJ~AI---------------I-------~~-"'---~-----

&1..0
0 

'0 ~. 0..0 '0 Maximum, Minimum, R Maximnm, 1 Minimum, 1 R 
~, 180007 +, 180007 +, : ange. 150 +, 1 150 +, ange, 

Horizontal Force . West Declination, 

--
Amp/cm~, 7 h m 7 1 Ii III 7 I 1 h m I h m I 

-- -- I 0 505 23 55 469 IO 43 36 41 '0 12 45 3°'7 2 6 IO'3 
- -- 2 ° 505 6 16 469 II 20 36 40'6 13 II 29'9 8 35 10'7 

3 265 650 2IO 295 -- -- -- -- -- -- 1'65 I 0 509 19 50 479 10 3 30 38 '4 13 8 30'0 8 26 8'4 
4 305 230 305 305 -- -- -- -- -- -- -- I I 536 21 56 484 IO 39 52 40 '0 12 53 32 '0 8 9 8'0 
5 Z+ 135 290 400 -- -- - -- - -- -- I 2 535 ° 49 454 10 28 81 40'9 12 58 23'2 2 42 17'7 
6 245 590 4IO 575 -- -- -- - -- - -- I 2 520 4 45 435 12 IS x85 42 '6 6 51 27'6 4 7 15'0 
7 330 z± 375 475 -- -- -- -- -- -- 3'25 2 2 522 19 36 449 14 45 73 41'7 150 1119'O 19 27 X22'7 

8 Z+ 505 Z+ ISS -- -- -- -- -- -- -- 2 I 527 1943 446 10 30 81 x43'I i 4 56 24'2 19 16 18'9 
9 85 375 220 70 -- -- -- -- -- -- -- I I 5161720 461 1225 55 3951' 128 23'3 175 16'2 

10 290 475 400 465 -- -- -- - -- -- - 0 I 507 2029 435 12 8 72 40'3 II 14 28'6 028 11'7 
II 170 135 '1-135 -- -- - -- -- -- - -- 2 0 499 20 50 470 IO 47 29 38 '0 II 44 28'8 8 9 9'2 
12 50 -- 375 210 -- -- -- -- -- - -- 0 I 510 20 50 459 12 5 51 40 '3 II 40 25'4 20 46 14'9 

13 575 170 255 440 -- -- -- - -- - -- 0 I 513 20 30 473 10 IO 40 39'41 12 47 27'9 17 29 II'S 
14 290 3I5 355 455 400 120 -- -- -- -- -- 0 0 511 23 32 481 12 12 30 39'0 I 12 56 31 '8 8 3 7'2 
IS 125 355 295 340 280 220 -- - -- -- -- 0 0 507 22 45 486 21 30 21 39'7 13 32 29'9 20 40 9'8 
16 325 330 255 490 480 200 -- -- -- -- i 1'10 ° I 507 22 I6 4891 1650? 181 36 '2t: 1 28'7 2225 7'5t 
17 515 7IO - 490 240 60 - -- -- -- I -- 0 0 503 20 8 475 12 30 28 38 '91 13 32 30 '0 0 16 8'9 

18 205 295 2IO 430 -- -- - -- -- - - ° 2 503 8 43 11 434 18 38 69 39'71 13 II 22'8 22 15 16'9 
19 240 280 240 270 -- -- - -- -- -- -- ° I 494 2156 456 13 2 38 41'6 13 40 24'2 0 0 17'4 
20 75 2210 270 110 520 80 - -- -- - 1'25 2 I 503 1920 448 9 24 55 40'5 112 21 ~8'8 18 15 11'7 
21 -125 95 -- 575 - -- -- -- -- -- - 2 ° 512 22 8 475 I I 2 37 39'0 I 13 2 31 ' I 8 38 7 '9 
22 325 695 325 305 440 320 -- -- -- -- 1'15 I 0 525 21 14 482 10 58 43 40 ' 3 I 12 33 30 ' I 21 9 10'2 

23 465 610 700 505 -- -- -- - -- -- 0'75 0 0 514 18 10 485 10 35 29 38 '0 i 12 20 30 '6 8 25 7'4 
24 430 410 475 -10 420 280 -- -- -- - 0'55 2 0 515 653 499 1534 nI6 37'S. 1220 31 '3 826 6'5 
25 205 340 455 340 - - - -- - -- -- I I 514 6 13 484 9 52 30 38 '4 12 5 27'4123 12 11'0 
26 205 380 z- __ -- _ -- -- -- - -- 2 0 512 22 53 481 IO 46 31 37'9 13 24 32 '0 0 I n 5'9 
27 - 120 180 220 140 -- -- - -- -- I 0 520 18 I 484 II 5 36 38 '2" 12 13 31 '1 I 846 7'1 

28 135 IIO -- 230 500 20 - -- -- -- -- 2 0 512 20 30 479 10 8 33 39'31 13 20 31 '0 8 50 8'3 
29 120 245 z± 230 -- -- -- -- -- -- -- I 0 513 23 19 483 II 0 30 38 '6 1 1220 31 '4 81 3 7'2 
30 85 290 195 240 220 280 -- - -- - I 0'80 I 0 512 7 18 480 II 8 32 39'21 12 42 26'S 23 28 12'7 
31 120 465 265 560 380 0 -- -- - - I 0'30 I I X541 044 480 II 45 61 40 '2 , II 56 27'1 I 44 13'1 

M.-~:!-;s:I--;;: 344:--1------_-.-1--_--1--_-!--_-- - - 514 -- -4-70-------I-;--39-'-6-:---~ 28'3 - 11'4 

: I I I 

l(- 18 days. The mean valnes of the Potential gradient in Table 5 are computed from the data for those days on which yalnes at each of the four hours, 3h
, 9h

, 15h, 2Ih, are 
giv~n ill the table. A similar note applies to the values in Table 6. 

t Probably a slight underestimate; some trace lost; clock stopped, 

6. ESKDALE OBSERVATORY. 

Potential Gradient, Velocities of ~ .... "'" Air-Earth ;..." ;... heW t C t V t' 1 C t 
Charge per cc "<l) ~ <l) Not't omlJOneut es oml)onen. er lca omponen, 

V olts per metre, x 1020• • Ions for I volt ',d:fl' Current·2 ~ ~. ~ b ~ , 
Day, Factor5'2~ percentim~r~ g~ xl~~ ~ ~A ~SAI-----~----~-----~I-----I~---~I----

:: x ~ 23 '0 ~ 6 '0 Maximum, Minimum. Maxim,um, Minimum, Maximum, Minimum, 
3h, 9h,I15h,I21h, +, I - +. I - -3 ct ' I 1:2, 150007 +, 150007+, 50007 +, 5000 7 +, 450007+,450007+, 

-'IV/lll. v/m"l v/m, vim, E,.m,u'IE,.m,u'lcm/sec, cm/_=sec'IE,-m--=,u, Amp/cm
ll

, -- h m 7 7 h m h m 'Y ! 7 h m h III 7 7 h m 
I 144 165 117 21 __ __ _ - -- I a 0 I 42 1018 974 '1'10 43 12 45 1871 136 8 50 17 20 265 254 II 20 
2 144 IIO, 69 144 _ __ -- - -- oa 0 5 48 1018 978 ,10 2 12 10 187: 134 9 0 16 20 264 253 II 50 

3 48 41 I 41 171 - I - - - -- 0 a 0 3 28 1022 989 II 9 13 10 174: 136 8 48 15 20 264 255 I I 50 
4 377 446 144 206 _ _ - -- -- - -- oa I 2147 1053 984 10 41 12 55 1841 147 9 16 16 0 264 25012 15 
5 82 -21 117 69 _ _ -- -- - - -- I a 2 0 51 1047 962 ,10 27 5 25' 2021 88 2 43 17 7 273 11225 5 50 
6 0 199 144 206 __ _ - - -- -- - la 2 441 I036n930! 7 II 250 : 205 1120 : 461750274233325 
7 130 69 144 89 _ -- -- - - - -- Ib 2 1930 1057 9491 II 20 153 202

1 n66 19 261530 281244 21 5 

8 Z Z 171 75 __ _ - - - - -- 2 C 2 19 42 [x 1067 950 7 37 4 55 216 93! 19 II 15 15 277 236 5 7 
9 110 - 137 206 __ - -- - - - -- I a 2 17 13 1057 960 12 27 23 12 190 81 17 3 17 5 277 238 23 37 

10 151 [23 254 357 _ _ -- - - ~ -- 0 a I 20 20 1030 938 12 10 13 23 185 II9 0 30 16 55 286 241 0 0 

II 21 9 34 -178 110 _ __ - - - -- -- 2 a 0 4 40 1010 974 12 13 0 42 175 131 8 0 18 50 269 2571 I 30 
12 103 473 151 405 _ _ - - -- - - la I 2048 1040 971 1129 1143 174 102:20 42 16 30 271 262 1120 

13 583 309 137 357 _ - - - -- - -- oa I 20 27 1032 975 10 58 12 56' 177 114: 17 29 17 25 274 260! 4 35 
14 69 I-I ~I 267 21 3 _ _ -- - - - -- 2 b 0 23 33 I022 981 II 40 12 56 I 176 143 9 45 17 20 268 259112 0 
15 110 192 137 52S _ _ - - -- - -- Ia 0 434 1019 982 10 56 13331 183 84 20 10 2020 272 259111250 
16 185 171 206 21 9 __ _ - -- - -- - oa 0 22 17 I034 981 II 38 13 28 1

1 

180 127,22 30 17 40 269 260 13 10 
17 226 233 110 123 __ __ - - - -- -- oa 0 22 2 lOIS 983 II 50 13 27 176 128 0 13 16 30 268 258 10 35 

18 206 158 __ _ _ __ _ - - -- - -- 2 17 22 IOI7 947 18 35 g~ ~;}I 187 77 ' 22 22 19 53 'x. ~J 2541
1
10 22 

19 - - - __ _ _ - -- - -- -- -- 2 5 14 I022 961.13 0 13 33 I 191 92 : 0 ° 16 20 ;6 256
1 5 15 

20 - _ 206 Z _ _ -- - -- -- - - I 6 29 1024 960 I 9 10 12 25 'I 
185 117' 18 14 18 27 298 265 6 15 

21 Z 137 130 151 _ __ -- - - -- -- I COO 50 1025 972 , I I 30 13 3 I 175 138 8 57 15 55 282 27 2 I 14 
22 130: 343 144 309 _ - - - -- -- - I b 0 21 12 I033 978 12 23 12 37 1 186 132 I 21 29 15 55 285 27 2' IO 48 

23 110 1:_137 110 377 _ - - - -- - - I b 0 18 50 1012 984 12 0 13 8; 173 140 i 9 3 20 0 280 27 2 II 50 
24 288 185 130 226 _ - - - - - -- oa 0 1827 IOI6 991 10 17 13 I I 172 143 1 9 10 IS 30 278 272 10 45 
25 206 192 281 418 _ -- - - - -- - I b I 5 31 IOI8 982 9 50 12 26! 178 1081 23 I I 22 2 278 270 5 25 
26 192 I 418 261 62 - -- -- -- - - - I b I 21 53 I021 984 10 57 13 25! 17 1 1371 0 0 15 35 276 272 12 0 
27 14 i 89. 219 110 -- - -- - - - -- Ib 0 18 2 1028 986 II 32 13401' 169 14419 0 1440 280 268 IO 45 

28 206, 288 452 398 __ _ - - -- - -- I b 0 22 40 1020 981 I I 31 12 54 177 140 : 8 54 16 12 281 269 5 35 
29 267 261 247 -69 - -- -- -- -- - -- I C 0 23 18 1022 986 II 28 13 IO 172 142 : 8 40 15 0 280 271 II 33 
30 Z -219 206 -48c - - - - - - -- 2 C I 22 58 1023 980 I I 48 13 31 179 1061 23 30 20 52 285 270 24 0 

2~ __ ~~~ 2541-=---=--=--I-=---=--I--=--=-__ I_b ___ I_~ 10
47 ~0_:~~~~~-1~ 18 30,~ 2

4
0 

I a 

M, 175* 131* 161* 221* _ _ - - -- I -- : -- - -- -- 1029 972 1 -- - 183 119! - -: 278
1 

257 

* 24 days. See note above, x denotes the maximum and n the minimum value in the column. z Indeterminate. 



70 OCTOBER 1913.--RESU LTS OBTAINED FROM ANEMOGRAPH S'!'A'l'IONS. 

7. Tables of Wind Components in metres per second at fixed hours, together with the mean velocity (horizontal movement) in metres per 
second for the hour with the maximum hourly run for each day, or the greatest velocity attained in a gust and the time of its occurrence, 

HOLYHEAD. t§ 
Height of Head auove-l{,oof 8'S m" Ground 13'7 m., ~I.S.L. 1\1'2 m. 
Height of Cups auove-l{'oof 4:(j m., Ground 7'6 m., )I.S.L. 15'2 111. 

DEERNESS. t 
Height of Cups above-Roof 1'5 m" Ground 4'9 m., M,S.L. 57'3 m. 

3 h, 9 h, 15 h, 21 h, Max, 3 h. 9 h, 15 h. 21 h. Vel. in 

Date. in a T~~:t~f Date, 1----'---11 ----,-1--:-1--- 11 ----1--,1--1 ---1--:-1---IH~~~iy 
S. N, W. E. S. N, W. E. S, N, W,: E, S. N, W., E, Gust. S.j N, i \V,! E. s, N, IV'I E. S,/N. W, E. S', N, \V., E. HUll, 

V I-H-rs-,--)-li-n-, 1----

1 

2 

3 
4 
5 
6 
7 
8 
9 

10 

I I 
12 

13 
14 
IS 
16 
17 '0 

3:61... S'S 
54 ... S'I 

... , 5'7 

... I 3'S 

I·g 

4'0 
4'8 

4'3 .. , I o'S 
0'4 1'4 ... 

S'9 ... i 3'4 

6'0 

2'0 

... i 4'6 

: 4 's 

3'6 2'3 
8'5 2-0 

6'6 ... i 

00. iI'S 9'6 
1'9 9'6 

.•• 2'2 

S'2 

... I,II'2 

... 110'9 

1'0 

5'5 6'2 

4'8 2'4 
6'2 

5'I I ... 7'6 ... i 4'7 

3'1 7'6 ",I 2'1 

1'1 1'1 , .. I 1'0 0'2 

1'1 2'S , .. , ... 
.., ,9'6 ... : 4'0 

II '3 2'7 

5'7 2'41 .. · 5'1' 1'0 

1'0 

2'3 3'9 
'9'2 3'4 8'2 

3'2 
_.. 6'2 

0'6 

"'I'" 
00' ! 

2'Q 4'8 
2'5 2'5 

2'S 

16"1 4 25 2'3 2'3 2) 3'6 3' I 
13'9 2 30 2 2'2 1'4 2'1 2'1 2'~1 ::: 

S'I 6 15 3 1'1 1'7 * * * 1'1 I 

1~:i ~~ ~~ ~ 6~0 * 6'0 '6~sl,~, 6*5 ,;,1 ~;~ 

2'1 2'2 

v. 
5'6 
3'9 

.. , 1'1 0'0' 0·C) 0'0 0'0 2'3 
S'9 
9'2 

4'2 ... ! 4'0 

* 6'S 

6'0 
6'S 

1'3 • 4'9 IS'3 21 5 6 * * * 1 * * "'I ~'7 
20'1 16 45 7 * * * 

'~:~ I ~~ ~ ,., ;:;:.: :::11 ;':: ~:~ .~.! ~7 ~:; 
14'8 15 25 10 * * * * 5'5 .. , 3'7 9'4' 3'9 12'5 
13'4 ° 45 II 7'S' 7'S 8'3 8'3 S·6 .. , 8'6 s'S S'7 13'1 

5'6 

12'5 22 30 12 s'S 5'8 6'9 6'9 9'2 6'2 8'2 .. ,:! 3'4 II'S 

16'1 S 55 13 9'4'" 3'9 JO'9 2'2 10'9 4'5 8'9 · .. 1 .. , 14'4 
20'1 6 ° 14 4'9 3'0 1'3 1'6 4'0 2'1 5'2 i... 7 2 

13'4 4 15 1 ~ 5'2 3'4 6'4 2'6 1'3 3'0 3'9:'" 8'2 
14'8 16 15 16 1'3 3'0 6'9 7'9 6'4 2'6! 10'5 

Time of 
Max, 

~-

10 
19, 20,21 

I, 13 
24 

5, 9, 21 
13 

2 3, 24 

2 3 
13 
23 
14 
12 

II 

I 

6 
12, 13 

7 

18 
19 
20 
21 
22 

3'3 7'9 
0'7 1'1 

1'6 ! 7'1' 1'4 
I 

4'8/' ... 2'0 

6'7 

5'9 

5'7 2'4 
1'5 
1'5 

3'7 

15'7 2 50 17 4'8 2'0 S'S 3'6 3'6 1'5 6'7 2'S!", 10'8 

14'3 17 32 18 2'3 2'3 0'6 1'5 1'4 1'4 4'9 4'91... 7'2 1,23 
IS'3 IO 5 19 0'5 1'2 5'2 2'1 10'5 I2'S'" ! 53 15'1 19 1'7 9'6 .. . 1'9 7'4 

3'6 
5'5 

4'2 6'2 17'4 2 50 20 12'1 5'0 II'2 +'6 3'7 3'7 4'5 1'9:'" 15'1 2 
I'S

j

'" 3'6 19'7 I 40 21 6'5 6'510'3 2'0 U'I 10'9 2'2:... 13'4 12 
8'1 ° 10 22 10'9 2'2 S'S S'S 6'6[9'S ll"r S'II'" 14'4 17 1'3 0'9 .. , :'6 0'3 

13'4 12 5 23 2'9 6'9 5'7 B'S 4'0 9'7 0'5 2'61... II'S 7,13 
10'7 14 15 24 6'5 6's 10'9 4'5 4'3 3'3 13'1 I I 

4'2 o'S 6'2 9'2 3'3 3'3 

7'2 10 35 25 ... ' 5'9 2'2 3'2 2'0 0'1 0'7 5'9 1,3 
15'7 24 25 26 o'S 0'6 3'3 4'9 6'0 6'0 6'4 2'6 10'8 17 

1'2 0'5 1'4 
1'7 1'1 

1'4 4'2 4'2 2'3 2'3 
4'3 3'6 ... I 2'3 

1'6 1'6 6'2 6'1 2'5 6'2 4'2' ... 

7'6 5'1 S'S 1'2 4'9 3'3 6'0 6'0 16'5 ° 40 27 2'4'" 1'0 3'6 1'5 4'0 9'7 0'7 I 1'1 13 

7'2 .. , ',' ... 3'7 3'7 +'0 6'0 6'2 , ... 17'9 20 10 2S , .... , ... 6'6 4'7 .. , .. ' 7'1 4'6 , .... , .. , 7'3 , .... ' 3'0 8'5 9 
29 5·7·....' 3'S 4'4 6'6 10'0 +'1 7'7 ... 1'5 18'3 9 55 29 +'4 6'6 7'3... 3'0 S'I ... ~... 5'4 6'7 ... I ... I 6'7 II'8 19 
30 S'3,oo il 1'7 .. , JO'9 4'5'" 8'5 3'5 4'2 ",1 4'2'" 19'2 15 30 30 '6 ' 6' 1 I 13'4 5 

28 

6 10 ..... , 44 15'3 .. , ... '4 93 .. , .. , 1'9 10 '2 ...... 1
00 • 14'1 

__ 3_1_ ~ _,,_. :_6_'6 .:..:.:... ~ _.!.2 _00_' ~ __ 4_'2 i~ ~ ~1_4_'2 i- _1_5_'7_1---3-5_
11 
__ 3_1_ ~ ~ _,,_. ~ ~ ~ ~ -2 ~ ~ ~ ~ ~ ~ ~I~ ___ 1---13-,-1-4-

S+'N&' 
W+E;- 145'3 II5'I 

S-N&) 66'3 ,-47'9 
\\' -E f 

145'0 121'4 

59'S :-45'0 

142'3 120'3 

66'1 - 39'7 

SCILLy·t§ 

122'9 : II3'3 

59'91- 46'5 

Height of Head above-Ground 9'8 m., ~1.S.L. 49'7 m, 
__________ H_el_·g_h_t_o_f _Cu_p_s_auove-Ground 5'8 m., M,S.L. 45'7 m 

S-\t-!:} 126'0 102'5 156'8 92'2 152'7 II 117'9 147'5 106'5 

Sw~~} 84'8 -33'7 II9'6 -29'8 87'11-13'3 99'7 -18'9 

GREAT YARMOUTH. t§ 
Height of Head above-Roof 10'7 m" Ground 12'8 m., M,S.L, 15'9 m. 

___ ::--___ H_el_·g_h_t _ocf Cups auove-Roof 3'7 m., Ground IS'3 m" M,S.L. 22'3 m, 
I 

Date, I 3 h. 
9 h, 15h, 21 h, Max. 

in a 
S. N. W. E. S, N 'N, E. S,' N, : W. E: Gust, 

Time of 
Gust, 

Max, inl Time of 
Date, 1-----:-------1------:---:-___ 1 ____ :--__ ,1 _____ -;--_1 a Gustl 

9 h, 15h. 21 h, 3 h. 

S,IN.jw,IE, 
/
" I j I I 1 j I I 1 IGorJe- Gust, S, N. W, E. S, N. W.[ E. S. N, W. E. S. i N, I W. E, ston). 

2 

3 
4 
5 
6 
7 
8 
9 

10 

II 

12 

... 2'3 

.. , 2'6 
3'5 
3'S 

0'0 0'0 0'0 0'0 

0'5 1'2 0'9 

'f"S 
0'6 

0'5 

4'5 

2'5 1'6 

1'4, 4'S 

4:S I .. · 3'2 ... : 2'3 
09

1 
,.. 0'9 0'0 0'0 0'0 0'0 

I 
'4 0'6 0'6 

::: ::: 3: 2 n 16'4 

r: q ;:: ,., ::: q ::: ;:; I ~:: ,., 4·6 6, ~:: 
1'3 

0'6 3'5 
S'S 8'S 

1'5 
s'S 

4'6 I 6'91 ... 
... I 2'3 5'9 

8'S 8'1 

4 'I 

7'0 

1'6 

0'8 
1'4 

v. Hrs, Min, 
10'0 8 5 ' 
7'2 3 ° 2 ~:; ::: 1~:~ 
4 '0 15 10 3 * * * * 

2 I '0 20 40 4 * * * I * * 
19'2 20 20 6 2'5 ::: ~:~ 0'9 

13'9 I IS 5 1'3 I 0'3 

2:21· .. ,IO'9 ... i 2'0 
I 3 I ." , 6·g 1'3 

* 1 * 
* 

0'6 

4'5 

* 
3'0 
1'1 

." ;12'S 6'9, 

* 

1'5 
17'1 7 40 7 1'9 ... I 9'6 

14'5 4 10 8 2'6 .. ,I", 3'5 .'7 3'6 

* * 

* 

* 

10'0 

6'S * 
* * 

2'0 I'S 
2'S 2'0 

7'7 
6'9 1'3 

I'S 

* * 12'4 23 40 9 5'6 i .. , 1'6 4'0 
19'7 II 20 10 * * i * * * 2'4 II'9 4'6 

3'0 

* 

* 
* 

~ ~~ ... , 
* * 
... II '2 10'3 

15 '2 
6'0 I~:~ 2~ 2~ ~~ 2'4 * '~' .II~9 2~3 ... * II~6 -* * 2~3 * O~I I'~' 0~7 

1 3 5'4 0'7 7'4 1'5 7'+ 1'5 12'5 24 20 13 0'2 1'°
1

'" 2'7 4'1 6'4 2'6 6'0 .. , 4'0 II'2 
14 6'7' ... 6'7 5'3 1'1 I'S +'3 IO'S I 10 14 2'3 0'6 0',41'" 3'5 0'7 3'6 1'5 3'0 I' .. , 3'0 I I '2 
1 5 "I * * * 2'7 2'7 2'7 2'7 0'6 2'S 7'5 9 30 15 0'2 4'S 1'6 1'6 .. : I' l'S o'S 8'9 
16 1'5 i ... 3'5 s'() i 2'1 5'4 2'2 5'4 2'2 9'3 23 40 16 1'6 ~.~ I' ::: 2'7

1

", I'S 3'0 3'0 3 0 ,.. 7'3 

:~ ::;: .. , 0'7 o'S ::: 2'6 ::: ::: I ::: :~: ::~ ::: :~:~ :~:: :~ ::; ::: ... 2'7 I'S 3'5 0'7 2'6... 0'5 ~:~ 
19 8'1 1'610'6 2'1 6'2 1'2 9'0 I'S 15'3 17 25 19 2'3 2'3 ;:; ~:~ ~:! 1'9 4'0 ~:~I ::: 1'1 4'0 14'8 
20 S'3 0'5 2'5 7'4 1'5 2'0 10'2 17'5 22 50 20 3'6 5'1 1'0 4'3 4'8 'I ... 2'0 12'5 
21 .. , ~ S'S 1'2 6'2 3'9 1'6 o'S 4'1 13 '4 21 50 21 3'6 1'4 2'2 0'2 1'0 0'4,... 2'0 12'5 

:~ 1'0 4'9 7'9 :2~:71! .:.:.: ::: ~,'~II :'.: ::: 2'0 1'4 I:~: :::: I~~: :: 1'1 ::: 2'2 0'5 ::: 2'6 2'0 0'4 ~:~I ~'.~ 2'5 ::~ 
24 5'4 6'6 1'6 .. · S'I 2'0 10'2 14'6 22 30 24 1'6 1'1 1'1 0'6 1'5 2'2 'j'" 1'4 ]'0 
2 5 1'7 S'6 3'4'" S'I 3'4j'" S'I 4'7 4'7 14'4 II 20 25 1'1 1'7 0'2 0'2 4'3 2'9 2'6 .. , 6'4 10'3 
26 4·9 .. ,! 1'0 3'31 ... '3'3 ... 3'8 ... 3'S 6'2 1'2 8'5 20 30 26 1'3 .... ~',~ 1'1 1'1 2'6 0'5 1'01'''' 5'1 13'4 
27 . 7'4': I 1'5 +'3"'" I'S 10'41 .. · 8'1 "'! 1'6 21'1 13 15 27 3'6 2'4'" 4'5 0'9 6'9 2'9 4'6,'" 15'2 

28 10'41'''' I'" 7'0 S'I ... :... 3'4 S'I i ... 1'6 9'7 6'5 24'5 23 0 28 3'5 0'7 i'" 6'J 1'2 7'1 4'7 3'2 i .. , 2'2 13'0 
29 12'3 .. · [.... 5'1 7'7 ... I 1'5 s'9!'" 5'9 2'0 9'S 21'1 0 35 29 0'1 0'31

1

,,, Po 4'5 1'9 7'7 1'5 6'62 1'" ~75:02 
30 5'6... S'3 4'5'" ' 4'5 1'1 I'" 2'7 I'S 7'7 19'8 2 3 20 30 5'1 1'0 "'14'7 3'1 4'2 o'S 3' .. · 
31 .. ·1 .. · 10'4 ... i 6'7 3'3'" 3'3 3'5 2'3 14'4 3 IS 31 * * * * * * * I'SI .. ' I'S 2'1,'" 0'9 1 7'4 

HI'S. Min. 
8 IS 
2 20 

II 

16 10 
20 30 

35 
5 

I 

14 

12 50 
II 45 
19 35 
9 45 
4 25 

23 35 
14 25 
II 10 
5 10 

13 30 

12 35 
IS 50 
16 50 
o 40 

II 50 

22 45 
o 55 

18 55 
19 55 
21 40 

1 10 
16 25 

2 o 
20 

SJ~:} ~2~::~7~ ~3~ii~8~ ~~-;- ~8~ ~4~ ~I~I---I-----IS-~-+-N-:-} -;-9-;-,-;4~ ~9-:;1~2~ '9~~ ~3~ -;I-:S -;3~ ---

Sw~:} 73'2 -7'1 76'5 i-36'2 _ 91'5 -42'6 90'8 0'2 SW~:} 34'9 -21'0 40'7 -32 '4 74'3 -57'8 _5_8'_8_-_3_5_'0--"--______ _ 

The velocities at fixed hours are means for the interval from 30 minutes before to 30 minutes after the hour. The hours are numbered 1 h. to 24 h. Time is referred to Greenwich 
Mean Time. * No Record. t Robinson Cup Anemometer; Arms 0'61 m.; Diameter of Cups, 0'229 m, ; Factor 2'2, ::: Robinson Cup Anemometer; Arms 0'305 ll1,; 
DIameter of Cups 0'127 m, ; Factor 2'8. § Dines Pressure Tube Anemometer. At Great Yarmouth, Holyhead, and Scilly the readings at fixed hours are taken from the 
Robinson Anemometer; the maxima quoted arp, the greatest winds in a gust as recorded by the Dines Pressure Tube, II 26 days only. ~ 28 days only, a 27 days only. 



THE FREE ATMOSPHERE IN THE REGION OF THE BRITISH ISLES. -OCTOBER 1913. 

8, The Lower Layers of the Atmosphere from the Surface to 3000 metres (10,000 ft.) above Mean Sea Level. 

Soundings by Kites (K.) and Pilot Balloons (P.). 

ABERDEEN. P.65, October 17, 1 I b, 30 m, G,M:,T, ABERDEEN. P. 66. October 22, II h, 20 m. G,M,T, 

Ip ~ I '8 d Wind. g ~ 

~~~;~t -----------1 ~ J Clauu Observations ~~~;~t ~ J ' 
1\1. S. L, Direc- Velo. Components. ~ ~ and Remarks, M, S, L, Direc- Velo- Components. g ~ \: 

tion. city. :a '0 tion, city. ~ '0 . 
W,-E, 1 S,-N. I ~ W,-E.) S,-N, > 

Wind, 

Cloud Observations 
and Remarks, 

71 

Degrees Degrees /' 
metres, from N, mis, m/s. mis, mis, metres. from N. m/s. m .. I.s. m/s. II m/s. 

Greatest } Balloon lost in distance and town ~ Two theodolites used till balloon 
height. 1940 ... .., ... ... .., ha.ze, Clouds at time were St. Cu. \ 12s01 .. , ... I ...... reached 100 m., when it was lost 

177 S 242 21'9 + 19'4 + 10'1 2 '8 in long lenticular bands moving 1000 27 S II '0 i + 11'0 - I'O} . to out-station through passing 
ISOO 242 24'4 +21'S +11'5 2'8 from W.S,W.,their major axes 700 272 9'91+ 9'9 - 0'4 "g directly overhead. It finally en-
1000 246 24'4 +22'3 + 9'8 3'1 lying W.S.W,-E.N,E. Wind SOO 262 8'91+ 8'8 + 1'2 ?'S tered some Cu. clouds which were 
500 237 19'9 + 16'7 + 10'8 4 '5 squally. Temperature relatively 250 246 7 '2 + 6'6 + 2'9 N ~ forming rapidly. A nephoscope 
100 231 14'1 +11'0 + 8'9 2'5 high (61° F,) 100 237 9'1 1+ 7'6 + 5'0 '" observation at 13 h. gave 

Ground } 30 225 10'0 + 7'1 + 7'1 ~ 30 5 4'9 1+ 3'S + 3'5 W,-E.+12·2 S,-N.+o'l 
level. ... \ 22 I ••• (heightofcloudassumedas I25om.). 

g;:~1---:-1--2:-~:: ~-.. -, - ------Li::~n-,--·- --~- -2-; ~I= :-:1-.. -, -------L;f~m-.-----

Greatest 
height, 

ABERDEEN. P.67. October 31. IIh.I5m.G,M.T. FALMOUTH,* P. 5, October 9. II h. 0 rn. G.M,T, 

Two theodolites used to 500 m" I " 

when balloon was lost to out- 'I 

.. , .. , ... ... .., station. One theodolite used to } 2130 .. ' I .. , ... I One theodolite used, Very bright 
1250 m, Balloon was finally lost I '" 'l-d day on the whole, but slightly 

1000 229 14'9 +11'2 + 9'9 3'0 in distance and high haze. The 2000 275 i 6'7 + 6'5 - 0'61 S cloudy about noon, Lightwind 
750 234 12'5 + 10'1 + 7'4 3'0 balloon swept rapidly upward at 1500 253 i 4'4 + 4'2 + 1'3 fi1 W, in morning, backing to S, 
500 226 13'0 + 9'4 + 9'0 3 '0 first and then forward. Wind was 1000 222 I 4'5 + 3'0 + 3 '31 f ~ during forenoon. In late evening 
100 208 17'0 + 7'9 + 15'0 5'2 I verysqnally. Readings from both 500 21I 5'0 + 2'6 + 4'3 ~ wind commenced to rise. The 

Gronntl } 30 195 8'8 + 2'2 + 8'5 . 1 stati~ns agreed in the vertical} 61 185 3 '8 + 0'3 + 3'8 N 1 wind the previous day was N, W. 
level. .. velOCIty at 100 m. I 

------ ------------------------1--------
Computed P d' t 'b' fWd I, II for 1I1,S,L, 0 236 17'3 + 14'3 + 9'7 ... Lift 55 gm. 0 ressure IS n utlOno" e ge'type. Lift 20 gm. 

FALMOUTH. P. 10. October 15. II h. 30 m, G.M,T. FALMOUTH. P. 14. October 22. II h. 30 m. G.M.T, 

Greatest l I }! 
height. \ 33950200 301 16'1 ++ 13

8
.'8
6

, = 8'3 One theodolite used. Day opened 2330 176 9 .. ·.3 - .. 0.'7 + ,,9,'3 One theodolite used. Morninga.nd 

. through; sky cleared, and reo ... ... I' overcast about 14 h, Hoar froiSt 3
18 12 '8 - 9'5 cloudy; before noon sun broke 1 forenoon bright, sky becoming 

3000 323 10'4 + 6'2 - 8'3 15 mained so all day. Moderate .. · .. ' ,..... ~ early morning, slight shower at 
2S00 313 12'8 + 9'3 - 8'8 S N' d ......... ,'" S h Mdt . d WSW' 
2000 319 7'6 + 5'0 - S'7 ~ , wm , 2000 173 8'6 - 1'0 + 8'5 f ~ S· 0 era e wm, '. . m 
1500 338 6'3 + 2'4 - 5'8 co 1500 166 7'3 - I'S + 7'1 ~ morning, backing gradually toE. 
1000 6'9 + 1'31- 6'8 ~ 1000 147 7'8 - 4'3 + 6'5 'P ~fterno~n dull !lnd th~eaten~g. 
5 3i~ 7'7 _ '6 _. N 500 132 7'4 - 5'5: + 4'9 N • eavy s owers l~ evenmg, W en 

Ground } 00 1 7 5 } It also became mIlder. 
level. 61 352 12'4 + 1'71- 12'3 61 128 4'4 - 3'5 + 2'7 

---------._----._------------------- ----------------------------
Computed I L'f I L'f 6 for M,S.L. 0 15 4'0 1- 1'0 I - 3'9 .. ,It 27'4 gm, 0 190 5'4 + 0'9 + S'3! .. ,It 33' gm. 

FALMOUTH. P. 19, October 28. 12 h. 25 m. G.M,T. FALMOUTH. P. 22. October 3 I. II h, 30 m. G,M.T. 

Greatest } } h . h 2030 ... ... .., One theodolite used. In the ea.rly 2790 ... ... .., ,,, 
elg t. ,.. ) 'th' d ) mornIng e WIn was strong, 226 11'1 + g'o 7'7 ":S • .. , ... ... ... .., -g S.S.E. to S.E. and somewhat ~~: 9'3 + 7'1 ! 6'0:: 

2;~ ;'72 24':2 - "3'3 +;'4'0, § shifty in direction. There were 2000 ~~~ 10'7 + 8'4 + 6'6 ;:::J 

23'6 en several heavy showers overnight 10'0 + 7'7 + 6'4 ~ 
1500 170 - 4\) + 23'3 ~ and at intervals during the day, 1500 230 

ell 

1000 173 16'6 - 2'1 + 16'5 v with the sky occasionally clear- 1000 231 10'0 + 7'8 + 6'3 'P 

One theodolite used. On the 
whole the da.y was bright, with 
considerable visibility. There 
were frequent heavy showers and 
a light wind between S.W. and 
W,S,W, 

Ground } 500 166 15'8 - 3'8 +15'31 N ing, Thetorrentialshowerswere 500 230 9'4 + 7'2 + 6'1 N 

level. 61 148 12'4 - 6'5 + 10'6 i a remarkable feature of the day, } 61 229 5'7 + 4'3 + 3'7 
_________________ 1 ____________________________________________________ _ 

Computed ' \1 

for M,S,L, 0 178 15'1 - o'S! + 15'1 I ... Lift 36'1 gm, Lift 27'2 gm. 12'2 + 7'8 + 9'3 
I 

o 220 

Time is expressed in the hours I to 24 of civil reckoning. Temperatures are expressed in degrees absolute (273° A, =0° C.). 
Pressure is given in millibars (1000 mb, = 1 C.G.S. atmosphere=750 mm. approximately). Heights are given in kilometers (km.). 
Gradient Wind is taken to be ta.ngential to the isobar and is computed by the formula 'Y = 2 CII P V sin cp. 
Base of Stratosphere.-TYPE I,-When the stratosphere commences with an inversion, the height and temperature of the first point of zero temperature gradient are given. 

TYPE 2.-When the stratosphere begins with an abrupt transition to a temperature gradient below 2° per km. without inversion, the height and 
temperature of the abrupt transition are given. 

TYPE 3.-When there is no such a.brupt change of tern perature gradient, the base is taken to be where the mean fall of temperature for the 
kilometer next above is 2° or less, provided that it does not exceed 2° for any subsequent kilometer. If some other position for 
the base seems to the tabulator to be more suitable, it is noted in the column for" Remarks," 

* For Falmouth cloud observations for October, see p. 79. 
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72 OCTOBER 1913.-THE UPPER AIR. 

9. The Upper Air: Soundings by Registering Balloons (R.) and Pilot Balloons (P.). 
TABLE OF HEIGHTS, PRESSURES, AND TEMPERATURES. 

1913. October 2. 6 h. 55 m. G.M.T. SOUNDING No., R. 260. 

PLACE, PYRTON HILL. 
Height Pressure. Temp. 

above M. S, L, Latitude, 

GREATEST } 
HEIGHT, 12'4 km, 

LOWEST } 
TEMPERATURE, 9'7 km. 

. BASE OF } 
STRATOSPHERE, 9'7 km, 

Type No, 1. 

From observations at Station, 

PRESSURE C~I. S, L.), 

TEMPERATURE, 

VAPOUR PRESSURE, 

180 mb, 

275 mb. 

275 mb. 

GRADIE~T WI~D :-Direction, 

Velocity, 

Correction for Curvature, 

Final Components, {\~: ;~ ~. 

Longitude, 10 0' \V. 

Height } 150 m 
above M.S.L., ' 

PLACE OF FALL, Cirencester. 

Distance 66 km, 
and 

Orientation, 277 0 from N, 

at 7 h, 

1011 mb. 

288° A. 

at 18 h. G.l\I.T, 

101 1mb, 

288° A. 

Pressure 
Distribution 
Irregula1'. 

Height ~ 
above 

M,S,L, 

km. 
12'0 
II '73 
II'O 

10'0 
9'09 
9'0 
8'0 
7'14 
7'0 
6'0 
5'54 
5'0 
4'18 
4'0 
3'0 

2'97 
2'0 
1'90 

r'o 
'93 

Ground I 
M.S,L. 

Pressure. 

mh. 
19 1 

200 

300 

500 

600 

700 

800 

90 0 

223 
261 

30 5 
353 

408 
469 

537 

612 
697 

992 
1009 

I rremperature. I 
i --------------------

i Reading. ! Fall per KU1. 

°A. 
223 
223 
222 
220 
224 
224 
232 
239 
240 

247 
25 1 

255 
260 
261. 

267 
267 
274 
275 
280 
280 

-I 
··-2 

4 
8 

8 
7 
8 

6 

6 
7 

6 

8 

REMARKS. 

Good trace, somewhat duplicated 
in the lower part, 

Foggy. Light E.N.E, wind, 

Heavy thunderstorm in afternoon ; 
45'7 mm. of rain at Oxford, 

----~---I------1---------------
286'5 

TABLE OF HEIGHTS, PRESSURES, TBMPERATURES, AND WINDS. 

1913. October 13. 15 h. 53 m. G.M.T. SOUNDING No., R. 262. 

Height 
above M.S.L, Pressure. Temp. 

PLACE, PYRTON HILL, 

Latitude, 
GREATEST 
HEIGHT, } 14'8 km, 125 mb. 2040 A. Longitude, 

Height 
above M.S.L. LOWEST } 12 '5 km. 

TEMPERATURE, 
183 mb. 201 ° A. 

} 150 m. 

BASE OF } 12'5 km. 
STRATOSPHERE, 

Type No, I. 

From observations at Station 

PRESSURE (M,S,L.), 

TEMPERATURE, 

V APOUR PRESSURE, 

GRADIENT WIND :-Direction, 

Velocity, 

Correction for Curvature, 

Final Components, {~: :~ :: 

PLACE OF FALL, Northwood. 

Distance 41 km. 
and 

Orientation, 100° from N, 

at 7 h. 

1030 mb, 

2820 A, 

1880 

8'0 m/s. 

0'0 m/s. 

+ 1'1 mIs, 
+ 7'9 mIs, 

at 18 h. G.M. T. 

1031 mb, 

287° A. 

7'6 mis, 

+ 3'0 m/s. 

+ 4'0 m/s. 
+ 9'8 mis, 

Height 
above Pressure, 
M,S,L, 

_~mp_e_ra_t~~e, I ~~ _____ W_ind_, ___ __ 

Read
ing. 

Fall 
per 

Km. 

Direc- Velo
tion, city. Components. 

REMARKS. 

---- ----. 1----1------- ----1------:----1-------------

km. mb, 
14'0 143 
13 '0 168 
12'0 197 
I I '93 200 
II '0 233 
10'0 272 
9'35 300 

9'0 417 
8'0 367 
7'38 400 
7'0 422 
6'0 484 
5'75 500 
5 '0 552 
4'36 600 
4'0 628 
3'14 700 
3'0 712 
2'06 800 
2'0 808 
I'll 900 
1'0 912 

'24 1000 
Ground I--X-C;U 
M.S.L, 1028 

Degrees 
o A. DC. from N. 
2C?3 0 .. . 
203 0 .. . 
203 ... 

203 204 7 9 ... 
210 212 8 8 ... 
218 220 9 9 .. , 
224 226 , .. 
227 229 9 9 ... 
236 238 ... 
242 244 9 9 , .. 
245 247 8 6 .. , 

253 8 I, ... I 255 .. . 
261 6 .. , 
265 .. , 
267 ... 
272 6 .. , 
273 194 
278 5 .. ' 
278 2 194 
280 I ... 

280 I 180 
~_7 ___ ,_ .. _ 

287 ::: ::: 

W, to E. S, to N, 
m/s. m/s. m/s. 

8'2 2 8 

8'2 8 

6'0 o 6 

Light N,E. wind, 
Cirrus clouds, 

Inversion from 2780 

at 1'3 km, to 2800 

at 1'7 km., plainly 
shown on both 
traces at the same 
height. 

---- ---- ---------------

TABLE OF HEIGHTS, PRESSURES, AND TEMPERATURES. 

1913, October 2. 17 h. 50 m. G.M.T. SOUNDING No" R.M.C. 56. 

Height 
above M.S.L. Pressure. Temp. 

PLACE, MUNGRETCOLLEGE. 

Latitude, 
GREATEST 
HEIGHT, } 14'6 km, 132 mb, 220° A, Longitude, 8° 41' W, 

LOWEST } '0 k 
TEMPERATURE, 13 m. 127 mb. 219° A. 

Height } 5 
above M.S.L., I m, 

PLACE OF FALL, Bantry. 
BASE OF } I 1'0 km 

STRATOSPHERE, ' 268 mb, 221° A. Distance 124 km, 

Type No, 2. 

From observations at Station. 

PRESSURE (l\1.S,L,), 

TEMPERATURE, 

V APOUR PRESSURE, 

GRADIENT WIND :-Direction, 

Velocity, 

Correction for Curvature, 

Final Components, {\~: ~~ ~: 

and 
Orientation, 2100 from N. 

at 7 h. 

1014 mb, 

2850 A. 

72° 

10'2 m/s. 
- 0'5 m/s. 
-9'2 mIs, 
- 3'0 m/s. 

at 18 h. G.M.T. 

Pressure 

Distribution 

Irregular. 

Height I 
above 
M.S.L. 

k11l. 
14'0 
13'0 
12'0 
II '88 
11'0 

10'0 
9'21 
9'0 
8'0 
7'22 
7'0 
6'0 
5 '57 
5'0 
4'21 
4'0 
3'0 
2'0 

1'93 
1'0 

'96 
'10 

Ground 
M,S,L, 

Pressure. 

mb, 
145 
168 

200 

300 

500 

600 

700 

800 

900 
1000 

196 

229 
268 

310 
358 

4 13 
494 

540 

616 

1010 
lOll 

1 

_____ T_em_p_erature. I 

Reading. I Fall per Km. 

VA. 
220 
21 9 
220 
220 
221 
224 
229 
230 

238 
244 
246 
254 
257 
260 
265 
266 
272 
276 
276 
283 
283 
286 
286 

-I 
I 

I 

3 
6 

8 

8 

8 

6 

6 

6 
4 

7 

3 

REMARKS. 

Overcast, Light N.E. wind. 

The figures are SOIIlewhat doubt
ful, for the instrument was 
damaged between the calibra.
tion and the ascent. 

Particularly clear trace. 

Isothermal from 2 '6 to 2'9 km, 

Base of stratisphere indefinite. 



METEOROLOGICAL OFFICE OBSERVATORIES-GEOPHYSICAL JOURNAL. 
NOVEMBER 1913.-DAILY VALUES REFERRED TO GREENWICH MEAN TIlVIE, AND UNITS 

BASED ON THE C.G,S. SYSTEM. [Price Is. 
Third Year.---N o. 11. Meteo-rology, Solar Radiation, Seismology, Atmospheric Electricity, and Terrestria,l Magnetism. 

1. SEISMOLOGICAL JOURNAL :-ESKDALE OBSERVATORY.-Lat. 55° 19' N. Long. 3° 12' \V. 
-_.---- -- ------ --._------------

Microseisms of N, Component. 
Date '. RelIHlrks. 

2 

3 
4 
5 
6 

7 
8 
9 

10 
II 

12 
13 
14 
15 
16 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

27 
28 
29 
30 

° h, 
AN, : 

r~ I 
I'~ I 
4'7 
3'3 
2'4 
3'1 
1'6 
1'0 
1'0 
1'0 
1'0 

1'0 
1'3 
I '1 

4'3 
3 '3 
2'5 
67 
3"4 
3'0 
3'4 
2 '1 
1'9 
3'8 
2'2 
4'1 
6'2 
2'2 
3 '1 
4'3 

T, 
s 
5 
5'5 
9 
6 
6 
8 

6'5 
5 
6 
7 
4'5 

5 
5 
6 
7'5 
7 
6'5 
7 
6'5 
6'5 
6 

5 
6 
7 
7 
7 
8 
6'5 
7'5 
7 

6 h, 12 h, 18 h. 
--- --------.~~-.----- ---- -- ---~-

____ 0_' __ - _ -- -- - --... ------

AN. T, AN. T, AN. 1', 

J.t s J.t s J.t s 
1'1 5'5 1'1 5'5 1'5 5'5 1st, I, Very small disturbance from 3 h. 19'5 m.-3 h. 48 m, 

1'8 5'5 2'1 6'5 3'9 8 4th, I, S = 10 h, 24 m, 18 s., L= 10 h, 39 m, End II h, 36 m, 
4'3 8'5 5'6 9 3'8 7'5 
2'0 7'5 2'4 6 1'8 7'5 6th, I, Small disturbance from II h, 0 m,-I1 h, 51 Ill, 
2'2 6'5 2'0 6'5 2'6 7'5 
2'8 7'5 2'4 8 2'1 7 9th, I, L= 14 h, 7'5 m, Small earthquake. End 14 h, 54 m, 

1'6 6'5 1'2 6 0'9 5'5 loth, Iu, P=21 h, 31 m, 58 s,' L=22 h, 23 Ill, Very remote earthquake, nearly due N, End 0 h, 5 m, 
0'9 6'5 0'9 6 1'0 5 
1'1 7 1'1 6'5 1'0 7 15th, I, L=6 h, 35 m, Small earthquake, End 7 h, 36 m, 
1'0 6 1'0 6'5 1'0 5 
1'0 4'5 1'0 4'5 0'9 5 19th, I, S (1)=3 h. 45 m, 41 s, L=4 h, 12 m. SlJIall earthquake, End 6 h, 0 m, 

1'0 5 1'1 5 1'3 5 23rd, I, S (1)= 21 h, 38 m, 43 s,' L=21 h, 55'S lII, Hmall earthquake, End 22 h, 42 m, 
1'2 4'5 1 '1 5 I' I 5 
1'1 5 1'8 6 2'4 7'5 
2'9 7'5 3'0 7 3'0 7 
2'7 7 '5 3'2 7'5 3'0 7 An explanation of the 'notation used is given in the preface, The amplitude AN is half of the actual muvement 
3 '1 6 3'1 7 4'2 7'5 of the earth's surface in aN - S direction, between the ends of the swing (po = '001 mm,), The period T (in seconds) 
5 '5 6'5 4'0 6'5 3'2 7 
3'5 7 2'6 7 2'7 6'5 is the duration of a eomplete oscillation, i.e, both extreme positions ar~ passed through once during the time T, 
3'4 6 3'9 6 3'7 6'5 
2'9 6 1'8 6 1'8 6 

1'4 5 1'6 6 2'0 5'5 
2'5 6'5 3'4 7 3'1 6'5 
2'6 6'5 2'7 7 2'3 6'5 
2'2 7 2'8 7 3'5 7 
5'5 7'5 6'3 7'5 7'3 8 

4'4 7 2'7 7'5 2'2 7 
2'3 6 2'6 6 3'1 6'5 
2'9 7 2'2 7 3'3 7 
6'6 7 6'8 8 5'0 7 

2. VALENCIA OBSERVATORY, CAHIRCIVEEN (KERRY),-Lat. 51 ° 56' N, Long, 10 0 15' W, 
Heights above Mean Sea Level :-Station, H= 12·6 m, Barometer Cistern, Hb= 13,7 m, 

Heights above Ground :-Thermometers, h t = 1'2 m, Rain-gauge, hr = 0'56 m, Sunshine Recorder, h~ = 12'8 m. Cups of Anemometer, ha = 13'9 m, 
--

Pressure Humidity. Wind Direction in Rain Magnetism. 
Cloud Amount at Air Temperature ill Points (8=E,16=S) alld 24 a5 

.§ ci Station Degreef; Absolute, and Velocity hours ~ 
~ 

Day. Vapour I 
Weather, Remarks, ~ .S 

Level. Pressure. Percellta~:, (mdres per second), begill- ;:: III 
]~ ~ o <:) <IS 

lIillg ~ 
N .... .9 ..... 0 

~~ 10 h. rn 6~ C) 
9 h, 121 h. 9 h, ::!1 h. \ Max, \ Min, 9 h, 21h" 9 h, _121 h, 9 h, I 21 h, 10 h, I 22 h, p:: ~ ~ 

I 
I-< 

---- -

I 

, 

200+! 200+ 200+ 200+ Tenths of Sky 
mh, mb, ° 0 

0 ° millibar, % % m/sec, m/sec, covert'd, mm, hrs. 'Y. ° I . I 

I 1003'7 i 995'5 80'6 84'6 85 77 9'5 11'9 91 88 13 5 20 7 10 3 12'2 - Visibility, .2 15 h , 30 m,- 18 h, '" ... .., 

2 999'4 1003'1 84'5 83'2 85 80 II'S 9'1 85 74 18 5 22 12 10 5 7'4 - Gloomy, .. , ... , .. 
3 IOII'9 1013'6 84'0 79'7 85 79 9'8 8'8 76 90 22 9 - I 7 2 1'3 6'4 Showery to fair, ... ... , .. 
4 1006'4 1004'0 83'7 82'S 86 82 II'S 10'2 91 84 14 6 20 7 10=°. :1 6'9 0'1 =0, .. , ... .., 
5 1000'6 993'8 82'2 81 '0 84 80 10'2 9'5 89 90 21 7 22 7 10=°. 10 10'7 2'8 Showery; visibility, [showery, ' .. . .. .., 
6 992'1 1001'8 81'2 82'6 84 80 9'1 9'b 85 83 27 5 30 8 10=°. 7 5'6 1'9 TA 9 h. 40 m, Squally and .. , , .. .., 

7 1006'2 996'5 78 'S 82'6 84 77 8'5 11'2 96 95 3 2 24 7 7 10=°. 15'8 0'7 Visibility, • 16 h,-22 h, 178991 20 [9'7 68 S'8 
8 999'8 995'7 81'4 84'1 85 81 9'5 II '5 86 87 18 3 14 -8 10=° 8 3'1 0'5 Showery; visibility, ···1 ... .., 
9 992 '8 989'0 85'1 86'6 x87 x84 13'2 12'9 95 83 14 8 9 9 10=0 10 17'3 - Showery, , .. .., , .. 

10 99°'4 990 '1 85'1 85'2 x87 x84 12'2 II '5 88 82 13 7 12 8 7 10 3'3 2'8 :Fair, Showery late p, ... .., 
II 9857 981'6 83'8 81 '3 86 80 I 1'5 10'2 89 93 9 4 - I 7 4- 107 2'9 Showery to fair, ... . .. 
IZ 987'6 993'4 82'9 80'7 84 80 I 1'2 7'8 91 75 28 9 29 9 10=°. 9 3'8 1'2 =0 a, Showery p, ... ... .., 
13 999'3 1000'1 81 '6 82'0 84 79 8'5 9'8 76 86 28 8 20 4 7 10=°. 4'3 4'6 Visibility; showery, .. , .. ' .. , 
14 1000'0 1001'3 81 '9 81 'I 84 81 9'1 9'1 81 86 27 II 25 13 7 7 5'6 1'6 Squally alld showery, .. , .. , ... 
15 1004'8 1007'4 82'4 83'5 84 81 9'8 10'2 84 81 25 8 23 12 5 10 -- 0'5 Squally and showery, . " , .. .. 
16 1012'4 1013'9 83'8 85'6 86 83 10'2 13 '9 78 95 22 7 2I 6 10=0 10=° 0'5 - Dull, with ==0, .. , ... .. , 
17 1013'9 1016'8 85'4 82'0 86 82 13'9 10'8 97 95 20 II 17 2 10=0 10=°. 11'7 - =0. .20 h. 30 m.--23 h. , .. .. , 
18 1010'6 1023'7 83'4 81 '3 85 80 10'5 7'8 84 n72 22 13 25 10 9=0 9 I- 1'5 3'5 Squally and showery, .. , .. , .. , 
19 1026'0 1016'3 82'0 83'8 84 80 8'8 10'2 78 80 20 6 17 8 10 10 3'~ 0'4 Dull; visibility, .. , ... ... 
20 1012'2 1004'6 84'3 84'S 85 83 12'9 13 '5 97 100 21 9 18 4 8=0 10=°.° 4'1 - Dnll, with =0, ... ... .., 
21 1008'2 1020'0 81 '0 80'7 84 80 8'5 7'8 81 74 26 7 26 6 4 1 1'8 4'4 :Fair to showery; visibility, 17902 20 ;'2 68 8'8 

22 1023'9 1016'1 79'3 83'2 n83 n76 8'1 9'8 85 81 14 4 IS 9 8 10 Xl7'8 - Visihllity to gloomy, ... . .. .. , 
23 1003'5 1009'5 83'7 80'1 84 79 12'5 8'1 99 81 15 10 24 9 10=°. 10 10'2 - Heavy mist a. r 8 h,-12 h, ." ... .. ' 
24 1008'5 1014'2 81 '7 81 '5 84 79 10'2 9'5 92 88 16 7 24 4 10=0 10=° 7'4 - Showery a, Gloomy, ... ... .., 
25 1018'0 1019'1 84'4 84'S 85 82 12'2 12'9 90 95 20 6 20 8 10=() 10=°.° 2'3 0'1 =0, ... ... .., 
26 1025'7 1029'8 81'8 79'6 85 79 8'8 9'1 80 92 27 3 23 2 7 5 1'8 1'8 :Fair, =0 n, ... ... .. . 
27 1031'3 1033'1 84'0 8';)'4 85 82 12'9 12'5 99 99 22 5 24 2 10=° 10=° 0'5 - .° 2 h,-5 h, =0 and =, .. , .. , ... 
28 1032 '9 1031'1 83'5 83'4 84 83 12'5 I 12'5 99 100 22 4 17 4 10=' 7=0 0'8 - =0 a, andp, .. , ,,' .. , 
29 1028'0 1025'8 84'1 83'8 85 I 83 12'9 i 12'5 100 98 18 4 20 3 10=0 10=0 1'0 - =0 all day, ... ... .. , 
30 1025'S 1022'2 82'6 84'0 ~J-~_ II '9 : 12 '9 99 99 - I 22 2 10=0 10=0 3'8 - Heavy mist a. , .. .. , , .. - 1---

~1~-898s 
---- - ---------------------------------

~leans 1008'7 1008'8 82'8 82'7 84'7 ; 80'6 6'5 6'4 8'g 8'0 177'0 1'21 Monthly Totals or Means, 17900 20 19'0 68 8'8 - 1--- ---------- ---- ---- ---- ------ ----- ------ ------Normal 101 I '4 1011'5 81 '3 81 '4 84'2: 79'0 9'6 9'6. 87 86" 5'7 5'8 136'9 2'20 40 years Normals, 40 years, 
25 years 30 years 30 years 30 yrs 

a: denotes the maxnnum and n the minimum Talue in the column. Note,-The cloud amounts III Itahc type at ValenCIa were taken at 21 h. 

Wt, 45577/351-375-11/14, N, & Co. Ltd. Gp. XV. 18 



74 NOVEMBER 1913,-'-METEOROLOGY AND SOLAR R.ADIATION, 

3, K.EW OBSERVATORY, SURREy,-Lat, 5C 28' N, Long, 0° 19' W, 
Heights above Mean Sea Level :-Station, H = 5'5 m, Barometer, Hb = 10'4 ,m, 

Hei~litH a,bove Gronnd :-Thermometers, h
t
=3'O m, Rain-gauge, hr =O'53 m, Sunshine Recorder, hs = 13'3 m, Cups of Anemometer, ha = 19'81 m, 

---- -----~-

Day, 

j)ressure 
at 

Station 
Level. 

.- ------

Ail''! em perature in 
Deg rees Absolute, 

Humidity, 

Vapour Percell tage, Pressure, 

~_~ h~ I Max, I Mi~_9~J 21 h, 9 h, i 21 h, 9 h, I 

200+!2 

9 h,\21 h, 

00 + 1200 -;- ,200 + 
o i 1 millibar, % 0/ 

86 \ 80 
/0 

82'1 : 10'5 10'2 98 90 
! I 85'S I 87 1;1; 85 13'2 12'2 94 83 

mb, mb, i 
1009'9 1010'4 Sro 

Wind Direetion in 
Points (8=E, 16=S) 

and Yelocity 
(metres per second), 

9 h, I 21 h, 

lU/Sl'C. m/sec, 
- 0 18 2 

19 6 18 8 

Rail! 
i=l~C'lS 

(3 Earth 
Cloud Amount 

o Q 

24 ~ :n~ Tempera-
and i=l d ~ 

S~ hours 
.... p., tnre at 

'\Veather, ~ '"Coo 
begin- ~:t; ~ OIl 10 h, Remarks, E-t;'" a· d 0 ning If1 ... ~ ci 

I 

10 h, ~;..::: 
i O'3r:.11'2m, 10 h. 22 h, 

0 ..... 

w~ 

Tenths of Sky 200+ 200+ 200+ 
covered, mm, hrs, 

7°6 ° 85'1 10 
1 9 1'8 2'8 - 83'9 =2 till II h, Fine p, 

8= 10. 1'5 1'7 -- 76 83'7 85'1 • a, 
Fair most of day. 

8 0 - -21006'7 1006'4 85'31 
3 I014'2 101 7'3 81'9 
4 ! 10 I 6 '0 1009'4 75 '7 
5 F003'I 1002'5 83'S 
6 l <:'95'7 992 '5. SI '2 

82'8 
83'9 

86 I 80 
86 I 75 

9'5 10'2 
7 'I 10'8 

83 83 20 4 20 
95 83 -- 0 I I 

2 3'3 76 83'7 85 'I Fine to fair, < 20 h, 
2 10= 10 0'5 4'7 - 71 82'6 85'0 =2 till I I h, 30 m., thell fine, 

Fine after I I h, .0 16 11 < 0 -SO'I 86 I 78 10'5 8'8 83 87 22 4 24 2 9 0'3 3'1 79 83'0 84'8 
80'3 84 Ii 78 9'5 9'5 88 93 17 2 - 1 10 10 1'3 2'2 - 7 I 82'4 84'7 Dull to fine, <olatep. [I9 h, 

7 !IOJI'7 1007'31 79'S 
() 11001'21006'7.82'1 
') ;1006'7 100S'6 75'9 

7S'2 
I 

84 I 76 8'5 7 '8 86 89 2b 3 -, I 9=° 1=0 1'3 4'8 - 75 81 '9 84'7 Fine mOf!t of day, QJ 22 h, 

79'9 
83'2 
84'3 ro poo,),/ IOoz'3 85'S 

lIt 997'9 '396'3 81 '7 8 5 '8 

83'4 

85 76 
85 I 74 
87 I 83 
87 I 80 

87 I 83 

I I '2 ' 8'5 96 
6'8 I 1'9 91 

13 '2 12'9 91 
ro'8 I I '9 98 

II '9 i II '9 83 

84 10 5 21 2 9=° 
95 - I 8 3 1 2::;::0 

98 12 4 - 0 10=0 
81 - I 14 6 10= 

93 I 16 10 18 4 9 

0=° - 4'2 - 7I 81 '3 84'6 • early a, Fair to fine, 
10=0 0'5 0'6 - 70 80'8 84'3 === a, Fair most of day, 
10=0 9'1 - - 82 81'4 84'2 Dull, .2 23 h, 40 III -24 h, 
10 5'8 4'3 - 76 82'1 84'1 =.a, Re 17 Ii, 

10 5'6 1'5 - 80 82'5 84'1 .2 21 h, BrL:ht intervals, .p, 
- - Dull. 12 '~:,' 99I'I I 9

S8 '61 8S
'7 13 986 '2 995'2 79'8 8 

14 ,99 I 'S. 992>'6 :)1 '3 7 
IS [1003'3 100..;.'3179'3 b 
16 fIOIi', 1015'6;81'0 8 

2'4 83 
9'9 85 

79 8'5 9'5 
80 10'2 8'5 

85 i 81 22 6 
94 86 18 5 

25 5 10 3 6'4 78 82'4 84'1 • early a, and 12 h, 
21 4 10=°. 10 - 3'0 - 76 81'9 84 'I • a, 

Fair to fine from 1 I h, 

1'8 84 ~~ 8'1 9'1 84 82 21 4 19 6 0 Ioe - 5'9 - 75 81 '3 83'9 Fine to fair, eO 22 h, 

3'6 85 8'8 ro'5 84 82 21 3 19 6 9 10 - - - 77 81.'2 83'8 EB lIoon, Fair to dull. 

:1 ...... 20 
I ~ 

10 - 2'1 - 82 81 '8 Fiue to <lillI, 17 ~1018'3 1020'2 i 85 '7 ~ 
IS I,IOI,'s ~o19'2j 85'9 g 
19 ::I02S'9 I026'6 ~ 78 '5 8 
20 !1019'C! 1016'G; 83 '2 8 
21 ~I009'3 ~OI I '0 ~,' 84 '8 8 

) ) 

1 '4 
x881 84 

87 80 
12'9 13'2 89 91 
12'5 7'4 86 n69 I 19 

4 19 4 7 83'7 
7 23 5 7 0 0'8 2'1 - 85 82'8 83'6 Fine a, ; dull later, 

0'4 83 78 7 'I 8'5 79 82 i 21 3 19 4 2 10 - 4'8 - 74 81'9 83'6 Fine most of lla\', 

4'7 85 82 9'5 12'2 77 88 i 19 8 18 7 9 10< 0'3 - - 77 81'7 83'6 Dull most of da~, • 19 h, 
<: 19 h, 1'" 85 81 11'5 9'8 83 90 ! 17 9 30 4 10.0 10 XI9'6 - - 83 82'4 83'5 Dnll, with e, 

.) 
I 

6'1 1 - 0 0=° 10=.s:;.;., - '-' a, Fine, =2n, i 
22 ;I024'S 1028'5 f 76'7 7 
23 11023'4 1016'3 ~ 74'7 8 
24 !rOI4'9 1017'1 U 00'4 7 
25 h022'2 1023'0 i 77'4 8 
26 11023'7 1028'3183'6 i 7 

3 '8 
0'9 

82 I 71 

iL 8 I I n 7; 7 'I 90 96 ! -
6'4 9'8 94 94 1- 0 

0'3 5'7 70 81'9 83'5 
I I 2 10='2.0.. 10=°<:: - - - n69 80'3 83'5 =2 a, ; fair lfth'r, 

8'4 82 78 S'8 7'4 85 83 II 3 20 2 9=° 8 - 2'3 - 7 I 80'3 83'4 Fair to fille, 

3'0 84 76 7'8 II '5 94 94 -- r I9 3 7=° 10 - 2'0 - 7 I 80'1 83'3 '-' early, Fine to uull. 

1)'7 85 78 II '2 7'8 89 

~! I: 4 - I 10=0 0=° - - - 81 80'7 83'1 Dull. 

3'0 84 76 7'8 I 1"9 90 i I 22 ", 10==:° 10 - - - 70 80'2 82'9 Dull to fair. 

1'4 86 80 1 I' 5 10'5 91 
I 94 24 3 24 2 1 =0 0 0'3 5'6 - 79 80'8 82'9 Fine most of day, 

22 2 ? 8 10 - - =.t:.:.. a , Fine most of day, 2'b 85 
4'3 85 

1'9 85'0 

9'2 82'3 

27 h029'7 1027'9178'0 S 
28 11028'5 1029'3 ~ 83'S i 8 
29 1029'1 '1026'9180'2 i 8 
30 ,IOz6'2 1022'6 ~ 84 'I i 8 

--!--"--I--·I
Meansl'lOII'91012'4~ 81'218 

Normal 1013'4 :101 3'3 i~-:-7-
40 yearSI' , ~ i 

I : 

79 9'8 I I '2 I 98 94 19 5 5'1 73 80'7 82'9 

_~~ __ ~i_~:~_2 __ 5 2 __ 4 ~_~<_~ ~ ~_ ~_~ Fair~~_~:: ___ 
78'8 9'8 10'1 1 89 I, 88. 3'6 3'3 7'7 7'4 56'9 2'40 - 75'7 81'8 83'9 Monthly Totals or Means, 

----1----1--1------------- ------------
76'5 8'4 8'5 88 I 88 3'3 3'2 - - 55'6 1'70 - - - - Normals, 40 years. 

, j 30 years 30 years 30yrs 
25 years, 

4, ESKDALE OB~ERVATORY, DUMFRIESSHfRE,-Lat, 55° 19' N, Long. 3° 12' W, 
Heights above Mean Sea Level :-Station, H = 242'0 m, Barometer, Hb = 237'0 m, 

Heights above Grouncl :-Thermomcters, h t = 0'9 Ill. Rain-gauge, hr = 0'40 m, Sunshine Recorder, hs = 1'5 m, Vane of Anemometer, ha = 15'0 m, 

I I 
I I 9 h, 21 h, 9 h, 

I 978'9 973'5 78'1 80'8 81 76 8'5 9'5 I '98 92 16 2 18 9 10 10 8'9 - Overcast; .0 all clay, 

2 97°'4 962'1 81'9 81 '3 84 77 9'8 10'5 87 97 20 II 18 II 8. 10. X27'7 0'7 Dull a, .2 from 16 h, ring, 
3 .973'9 9S2 '3 79'9 81'1 81 78 8'1 8'8 82 82 20 13 20 6 10.0 i 4 4'6 - Squall a, ---noon, Filleeven, 
4 985'8 978'2 79'9 78'7 82 79 8'5 8'5 85 92 16 2 18 2 5 10.° 9'1 0'7 Fair to fine, • in evening, 
S 973'5 96-;1"9 76'8 74'6 82 74 7'4 6'1 94 92 - 0 - 0 7 2 0'5 3'5 • early, then fine all day, 
6 966'1 969'3176'4 76'1 79 74 7'1 6'8 94 91 - I 4 4 10=0 I..c. - 1'4 Fair a,; fine later, 

7 974'1 976'1 78'7 70'9 82 70 7'4 4'1 81 81 28 3 - 0 8 5 - 5'1 Very fine, OJ 21 h, 
8 973'6975'91 74 '0 77'4 n78 n69 5'4 8'1 81 97 32 3 - 1 ,10'-' 10 1'5 - Dull and cold, .op, [OJ22h 
9 979'1 979'5173'2 75'3 82 73 6'1 7'1 99 99 - 0 - I 8=.t:.:.. 7=°....... 0'5 5'6 =2 till 10 h" then very fine, 

10 976'1 Sl73'318I'I 80'4 83 74 10'2 10'2 94 99 10 6 - 0 I" Ioe 7=° 5'1 - • 9 h,-13 h, 
1 I 9687 ')03'2 81 'I 81 '4 82 79 10'2 10'5 96 95 ~ 1 14 4 10=0 10=° 1'3 0'5 Dull, with =0, 

12 956'7 955'3 80'] 80'0 81 79 9'5 9'5 93 94 - I - I. 10.°=° 10=° 8'6 - .-d ..0 .-d -d • till 18 h, =0, 
13 959'9 965'3 78'S 7~'6 83 77 8'1 7'8 91 85 28 2 24 7 5=° 8 4'6 4'5 8 8 ... ... Distant T 15 h, ill 22 h, 
14 957'9 962'0 78'S 77'0 80 76 7'4 7'1 83 89 24 8 22 6 4 10 15'5 2'2 g g ~ ~ Dull and wet all day. 
IS 967'8 965'6 76'3 78'1 n 78 75 7'1 7'4 92 85 20 7 22 9 10. 9 12'2 0'3 ~ ~ ... ... Steady. all day, 
16 975'8 977'6 77'?; 81 '3!, 83 76 7'8 10'S 89 99 20 8 20 7 10 10.=0 8'4 - Z Z Z Z • all day, 

17 1977 '9 984'2183'1 79'4 84 79 II '2 7'1 91 n73 20 9 20 14 i 10 6 1'3 0'1 ',;1 early a, ; fine later, 
18 '976'6 r;~)o'51' 78'S 77'Q. 82 76 8'5 6'1 \' 95 75 16 5 22 II" Ioe=O 5 12'7 0'6 .,;1 most of day, 
19 I 991'0 983'8 77'0 80'0' 80 75 7'4 8'1 90 83 20 II 20 20 10.°=° 10 16'5 0'6 ' .,;1 
20 977'1 976'5 ~\2 'I 81 '2 82 79 9'5 9'5 83 87 22 12 20 II 10 7 10'2 - .,;1 ea.rly a, 

:: ::::: ~:::~ 7:~: ~!:~:, n~; :: I ~:~ ~:: :~ :: == ~:: ~ I:~ ; = ~:~ I ~~ ::-5 F~~et~,en ~:;~ p. 
23 987'6 9b3'3 77'2 78'1· 79 74 7'1 7'4 85 86 16 8 16 5 10 9 0'5 1'7 Fair to fine, 
24 982'2 980'3 70'7 77'3 l 80 75 I 7'4 7'1 95 87 18 2 20 5 7 2 7'4 1'0 Fine a, • 17 h,-19 h, 
25 9b6'2 983'7 78'6 82'4 ~ 83 75 > 8'5 10'8 92 93 16 7 20 15 10 10 5'6 - Dull all day, 
26 98S'8 994'5 77'4 78'7' 83 771 6'S 7'4 82 81 20 9 22 6 loe 4 3'8 - Dull and squally a; finer p, 

27 994'8 996'1 79'3 63 '5 , x 85 78 9'1 10'8 96 87 20 5 20 4 10=° 9 - - Dull, mild, and dry, 
28 995'9 995'9 82'7 81 'l)' 83 X 82 ' 9'8 10'5 81 93 22 13 20 9 8 loeo 1'0 0'4 Dull, with ==0. 
29 993'0 9b7'3 82'0 82'3 83 80 10'5 10'8 93 93 20 8 20 15 10 loeo 0'5 - ,;I from noon, 
30 991'4 986'1 77'4 78'21 80: 77 6'8 7'4 79 86 22 8 20 II 6. 10 3'1 1'7 .20 h,-24 h, --- noon, 

Meansj978'3:,,-978'0 78'5- !8'8-1 .. 8I'5~!!S~9- 8'1~ 8'~~189~ 89~=.~S"S =~6'71. 8'6 7~_ 171'1 :1'23---------- Monthly Totals or Means, 

Mean 1 979'4 1 979'6 76'8 76'7! 79'6 i 74'2 7'2 7'2 86 86 6'2 6'2 - 174'0 1'44 Normals. 
19II-] 2,1 ' I 

The solar radiation is the mean of the readings within the nominal hour of observation (II h, 30 m,-12 h, 30 m.) unless some other hour is specified, 
Temperatures at or below the normal freezing point of water are printed in small type, 



~ Potf'utial Gradient, 
Volts per metre, 

Day, Fad()l' 1'76, 

ATMOSPHERIC ELECTRICITY AND TEItRESTRIAL MAGNETISM, -N OVEMBER 1913. 

'Velocities of 
Charge per ceo Ions for 1 volt 

x 1020, per centimetre. 

5. KEW OBSERVATORY, 

t> Air-Earth 
'~ Cllrrent,~ 2 "~ E ' 
~~ t~F~;~ 

Horizontal Force, 

75 

West Declination. 

~~ X10
16

,_ 1l~: ~D~~ ---------------- I 
-----)---- I I ,.... 1------ t;z:16 0 ~6 0 Maximum, I Minimum, Maximum, Miuimum, 
3h,I9h, 15h'I 21h" +, - +, - 8 Cl" I c2• 180001'+' 180001'+' rRange. 15°+. i 1f)0+, Range, 

______ ______ ----- -- I---------;.-----'---"------"-----'----l--I---Ii----,---------c------'----I----------,----------'----I vim. v/m. vim, v/m, E.-m,u,IE,-m,u, cm/sec, cm/sec, E.-m,U. Amp/cm!!, l' h m l' I h m l' 1 11m I h mil 
I -110 375 360 540 - - - - - - - I 0 504 22 46 472 II 28 32 39'0 12 II 32 '0 8 10 7'0 

2 95 130 360 230- - - - - - - I 2 517 23 24 450 13 37 x67 41'3 13 23 n23'2 22 9 xI8'! 
3 120 480 310 505 140 400 - - - - 0'95 I I 509 22 IO 446 13 9 63 X4I'4 422 27'8 0 0 13'6 
4460600400420 - - - - - - 0'95 I 0 50021 II 475 1041 25 37'4 1232 31 '0 827 6'4 
5 240 255 z± 565 - - - - - - - I 0 504 2034 475 10 12 29 37'4 1224 32 '2 8 30 5'2 
6 360 605 370 120 180 220 - - - - 0'70 I I 497 21 35 471 18 55 26 36 '3 Ii 19 30 '4 1 22 26 5'9 

7 445 425 370 520 240 120 - - - - - I I 512 23 19111445 16 24 ~;67 35'6 12 4 26'9 2 2 8'7 
8!385 385 280685 - - - - - - - I I 5162058 471125 45 35'61254 29'S 21 36 6'1 
9 I 145 435 375 385 - - - - - - - I ° 497 20 41 475 13 So 22 36 '6 12 38 30 '6 18 16 6'0 

10 I 220 255 340 460 220 I 0 - - - - - 2 ° 504 20 43 47D 10 5 26 36 '5 13 34 31 '6 7 -t6 4'9 
II I' 445 255 325 310 '340 280 - - - - - 2 ° 510 19 30 483 1 10 25 27 36 '9 13 10 30 '4 21 34 6'5 

12 -130 z± 375 -70 160 280 - - - - 0'80 2 0 509 22 25 479 II 42 30 36 '7 13 6 29'3 10 38 7'4 
13 D5'IIO 105 170220 60 - - - - - 2 0 5II 5 I 485,132626 36'11227 30 'S 9 ° 5'3 
14 240,-IIO 255 425 260 400 - - - - - 2 0 507 20 41 407 10 52 20 36 '4 12 39 30 ':) 23 20 5'6 
IS 85 I 400 195 l:l5 - - - - - - - I ° 506 19 34 492 10 37 n 14 35' 5 12 45 30 '6 0 9 4 '9 
16 190+i 205+ 230 230 - -- - - - - - 0 0 508 16 40 488 II 18 20 37-3 12 22 3°'9 9 36 6'4 

17 275'ri 280t - 205 340 360 - - - - - 2 0 508 17 56 485 10 35 23 30 '4 13 30 31 '8 9 12 4'6 
18 I20! - - - 240 380 - - - - - o~ 0 505 21 23 488 10 42 17 36 '4 12 50 30 'S 9 4 5'6 
19 - I - I 315 420 140 100 - - - - 0'80 o~ ° 518 22 0 489 12 37 29 34'9 12 40 29'6 22 34 5'3 
20 95 275 i 230 205 - - - - - - 0'35 0 0 508 19 22 484 10 2 24 35'5 12 34 31'7 23 19 1 n 3'8 
21 851240: 25 190 - - - - - - - 2 0 5102221 4861052 24 35'1127 29'62219: 5'5 

22 SIS 1 665 i 700 ISS - - - - - - - I 0 508 17 50 488 II 48 20 35'4 12 19 30 '6 23 II 4'8 
23 1195 10151495 520 - - - - - - - 0 0 510 19 IS 482 10 28 28 35'1 12 26 30 '6 22 59 4'5 
24 29u 5901445 675 - - - - - - 0'20 0 0 503 18 45 486 10 57 17 35'1 II 51 30 'S 19 15 4'3 
25 190 350 1250 250 360 360 - - - - 0'15 0 0 505 18 40 487 II 58 IS 35'2 12 IS 30 '6 8 52 4'6 
26 110 160 265 455 320 80 - - - - - 0 0 505 7 35 I 478 II 10 1 27 36'4 13 28 I 30 '6, 22 10 I 5'8 

27 375 I 395 
1

1275 135 180 100 - - - - 0'20 0 I 505 7 42 466 17 14 39 37'4 17 23 \ 27'S 21 3 9'9 
28 120 [- 255 2Do 400 300 260 - - - - I - 0 I x 530 21 55 463 12 21 X 67 36 '6 12 44 26 '0 IS 14 10'6 
29 300 410 1 395 220 - - - - - -, - 0 0 498 20 8 463 I I 54 35 36 ' I 13 14 I 30' 5: S 8 5 '6 
30 7oi2301250 180 - - - - - -! - 0 0 495 2230 480~I5 2 IS 35'11250129'5:2047 5'6 

M,- 220~\ 365~1-;S~~:-=-,--=- -=---=-------=--'-=-- S;--=--ml-=--I-~ 36'6--=--I~--=--i(;6 
___________ ~ ___ I_ ,I' i 

* 25 days, The mean values of the Potential gradient in Table 5 are computed from the data for those days Oll which values at each of the four, hourfi, 3h, 9\ I5h, 2Ih, are 
given ill the table, A similar note applies to the values in Table 6, 

t Action of instrument doubtful. :; Indeterminate, 

Potential Gradient, 
V olts per metre, 

V clocities of ,~ 
Charge per cc, Ions for I volt .!:: ",' 

6, ESKDALE OBSERVATORY, 

Q ~ ___ .~ :D ' • North Component, 'N est Component, Vertical Component. 

Day. Factor 5'24. 
x 1020, +J." 

per centimetre, g ~ 
-------~-----I------I ~ x 

Air-Earth 
Current 
x 1016, 

'E~~'~~~ 
as ~O Sb;;~'--------,-I-----I---------,I-----'-------;-I---~ 6'0 :S 6 15 Maximum, :Minimum, Maximum, Minimum, Maximum, Minimum, 

9 h. \15 h. i 21 h, + ' \ - + ' \ - 8 15000 l' +, 15000 l' +, 5000 l' +, 5000 .y +. 45000 l' +. 45000 l' + , 

1 1 ' I 

Amp/cmll, h m l' i 1'.1 It m h m! l' l' I h Jlil h ~,'I l' i 'Y h m 

3 h, 

1 

vim, 
I z 

vim. v/m, vim. 
83 ,160 271 _ _ 2 C 0 4 20 10181 982' II 22 13 I 179 144 i I 48 16 20 281! 266; 0 50 

- _ 2 C 2 23 22 10331 960! 13 15 6 59 192 n 83121 47 g~:n X300jl1l242 23 20 2 21 187 " 139 -840 
42 -97 167 _ _ I b I 22 5 1030n954 13 10 4 27 XI95 lI6 ° 7 15 It<; 286, 244: 2 13 3 

4 
5 
6 

7 
8 
9 

10 

II 

12 
13 
14 
15 
16 

17 
18 

42 
180 
49 

201 278 97 
340 - -

_ _ Ia ° 21 II 1013 98310531229 172 145: 9 6 IS 10 280: 27 2 0 0 
_ _ Ib ° 518 1015: 98310 12 1224 167 1431 8 ~9 IS 30 2741 269 1120 

534 333 - - - I 55! 1020: 978 18 53 II 17 171 137122 28 19 10 2841 262 24 0 

229 264 243 472 _ _ - ~ - - - I a 2 23 IS I 1034: 958 16 24 10 36 : 169' 121' 2 2 16 23 x300
1 250 3 18 

201 104 -555 90 - - -' ~ -- - -- I a I 20 54 1041: 985 12 3 0 9 i 173: 134118 36 IS 57 278! 257 0 35 
389 645 347 465 - - - - - - - I a 0 23 10 1016 982 13 37 13 13

1 
173 141 

i IS 10 14 50 2741 267: ° 0 
194 49 278 999 - - - - - -- - 2b ° 5 20 1016 9.1)5 12 12 13 54: 174 144: IO 5 14 8' 272 266 I ° 
173 298 3681278 - _ - - - - - I b ° 19 28 1020 994 II 50 12 52 172 : 139 21 33 15 o. 269 265, 6 2 

312 153 368 361 - - - - - - - 2C 0 2223 1026 990 1140 13 7 172 ; 130 2238 IS 20 1269 261) 228 
173 472 208 '146 - _ - - - - - oa 0 5 6 1022 991 13 25 12 22 170 : 147 23 49 [5 20 268 26111035 
20 90 Z Z _ _ - - - - - 2 C 0 23 58 1017 994 I I 23 13 0 172 , 145 I 0 I I 0 30 268 262, 10 50 
69 Z 125 z _ _ - - - - - 2 COO 5 1018 1003 12 38 J 3 23 I70 ! 145 0 6 I 40 266 258

j 13 ° 
69 69 97 14 - - - - - - - 2b 0 17 43 1019 995 II 18 1252 172 , 146~9 38 IS 10 266 261: 1145 

76 0 83 97 - - - - - - - I a 0 16 41 1027 997 12 5 14 r'3 172 i ISO i 9 19 14 40 266 261 1 II 10 
104 90 153 278 - - - - - - - 2 C ° 6 32 IOIy 1000 12 8 13 15 171' 146 9 35 17 20 264 258 II 50 
104 [-284 132 56 - - - - - - - leO 21 55 1037 1000 I I I 35 13 0, 165 140 22 34 14 40 266 259! 22 3 

20 -62; 125 160 '146 _ _ - - - - \ - 2 b 0 19 23 1019 997 II 9 55 12 45 169 147 0 25 14 40 263 2591 5 55 
21 -167 ! [25 285 417 _ _ - - - - - 2 b ° 22 19 1030 1000 II 38 13 14 168' 141 22 20 21 15, 263 260124 0 

22 229 486 618 597 - - - - - - - oa 0 6 41 1019 997 10 32 12 55 170 150 23 22 14 10 263 259: 10 0 
23 354 305 340 264 - - - - - - - oa ° 19 17 1021 996110 46 13 0 166 144 22 53 9 30 262 257! 19 20 

19 

24 69 250 264 347 - - - - - - - 2 C 0 17 20 1017 1000 110 38 13 13', 169 149 0 13 0 I 259 255! 5 0 
25 264 236 174 21 - - - - - - - I b 0 21 5 1024 1002110 22 13 50 168 147 21 55 15 ° 2591 255

1 
3 25 

26 83 I 76 - - - - - - - - - - ° 7 32 1022 I 991 I II II 13 29 178 144 22 6 13 30 259 253! 9 50 

27 - _ 167 153 - - - - - - - - I 6 44 1020 978117 58 17 20. 185 119 21 0 21 0 274 250: I I 20 
28 69 83 49 49 - - - - - - - I a I 21 50 x 1064 979 \ 12 20 12 44 I 170 110 18 10 18 20 266\ 247122 15 
29 0 118 97 49 - - - - - -, - I a 0 7 20 1015 978, II 55 13 371 172 144 8 42 15 20 262 25 1

1 7 25 

_30 __ 4_9 __ 97 ___ 8_3 __ 56_1_-__ -___ -_1 __ -___ ---.. -------=-__ I_b ___ 0_ 22 27 i,~ ~J~.~ 12 56 :~ __ !~~_ 20 4
6 

15 3° ~125°i~ 
M, 134* 179* 179* 201* - - - - - - - - - - I 1024 988\ - - 1 173 137: - -, 27 1 258[ -

--~--------~~--~------~----~--~--~------~--~-------
* 23 days, See note above, x denotes the maximum and n the minimum value in the column, z Indetermina.te, 



76 NOVEMBER 1913.-·RESULTS OBTAINED FROM ANEMOGRAPH S'fATIONS. 

7. Tables of Wind Components in metres per second at fixed hours, together with the mean velocity (horizontal movement) in metres per 
second for the hour with the maximum hourly run for each day, or the greatest velocity attained in a gm;t and the time of its occurrence, 

Date. 

HOLYHEAD. t§ DEERNESS. t 
Height of Head above-Roof 8'S m" Ground 13'7 m,; M,S,L, 19'2 m, 
Height of Cups above-Roof 4'6 m., Ground 7'6 m., M.S,L. 15'2 m. 

3 h. 9 h. 15 h. 21h. Max. 
in a 

Gust. 

Time of 
Gust. 

Height of Cups above-Roof 1'5 m" Ground 4'9 m., M,S,L,57'3 m. 

Date, 1-------1 -------

3 h. 9 h, 15 h. 21 h. Vel.in 
____ --:--_-,-_1 ___ -:--__ 1 l\Iax. 

S'I N·I W·I E. S.I N.I w·1 E. ~~~~~Y 
Time of 

Max. S.!N.jW.!E. S,!N,!W,!~. 

3'x I... 6'x 

S, N. W,! E, s. 1 N.I W.i E. S.I N.I W.I E. S'I N. W.I E, 
-----~------------I------~----I 

9·,1··· 
2 

3 
4 
5 
6 

7 
8 
9 

10 
II 

12 
13 
14 
IS 
16 

17 
18 
19 
20 
21 

22 
23 
24 
25 
26 

s'x 
9'2 
x'3 

·n 
3'S 2'6 

7'3 i'" 3'0 
3'4 , .. i .. • 5'2 
4'1 ... :... 2'7 

... ,/'." 
4 5 .. , ... 

3'5 

6'7 
4'x 
3'6 

0'9 

6'41 ... 
1 

... 2'6 4'8 
.. , 6'7 '16 '1 

6'71'" 1 6'7 
... , .. 11 4'8 

2'6: ... 1 13 '1 

, I ' 

~,91' '''I' 4:~ 
" 6 , ... , I :0 

9'0 
1I'6 

2'4 r ... 'lI'9 4'1 
12'3 i ... , 8'2 8'1 

8'Sj' , .. 1 S'7:i ." 
' .. 4'0 6'c .. ' 

10'2 ... ... I ... II'3 

1'5 3'6! .. , 3'4 
1'2 .. : 5'S I ... 6'6 

4'2 ... ' 6'2 

0'7 

6'7 
10'0 

4'5 
2'6 

8'7 
2'0 

1'5 4'S 

4'7 

3'X 

1'7 
xo'o 

2'0 7'7 
5'2 

16'7 

5'9 

6'2 4'2 0'8 3'8 0'6 

0'8 3'8 1'9 9'3 X'I 

2'3 
5'1 4'5 
2'4 6'9 

3'5 

~'.: r;:~1 ::: 
S'r 12'4,'" 2'5 

10 .. 31'... 7'6 
9 1 4'0 

6'01 ::: 

4'8 
10'0 
S'r 

2'0 rO'3 

6'0 

5'7 

2'3 0'9 
... 1'9 2'8 
.. , I 2'9 5'1 

8:5
1

1 

... 

9'0 9 0 ' .. 

12'61 .. • 2'4 

~:~I! ::: 5'6 

9 2 ... 

1'0 

2'1 10'6 
1'6 S'O 

II'9 

16'4 

5'6 

7'5 
14'51 
g'sl 

3'1 IS'S 

5'1 

4'7 7'1 

!'6 

~:~ 1 ::: ::: 

.. , 6'0 6'0 

7'9: .. , 

4'5 
1'1 

2'2 10'3 2'0 10'6' ... .' 2'1 

10'3 , 4'3 
4'4 ... , 4'4 

... i~'8 
... ,1'8 9'0 

5'6:... 5'6 
, .. ! ['6 S'o 

V, 
21'0 

Hrs. Min, 
24 25 

33'5 20 5 2 
IS'8 6 55 3 
13'9 17 45 4 
13'4 21 35 5 
14'3 22 40 6 

12'S 7 IS 7 
17'0 12 30 8 
9'8 21 40 9 

12'1 7 20 10 
14'3 20 30, II 

21'9 17 40 12 
25'S 4 3S 13 

8'5 3'5 7'6 

II'8 4'9 8'5 
1'9 4'5 6'0 

8'2 

10'3 2'0 0'8 
1'0 

4'1 2'7 
... 1'3 

3'3 3'3 
7'6 5'1 8'S 
3'9 2'0 

6'1 23'7 5 45 14 2'5 
26'8 19 20 15 6'9 5'8 
19'7 3 0 16 2'8 6'7 

18'8 8 45 17 8'0 1'6 10'0 
30 '4 13 25 18 S'S s'7 4'4 

I'S 

2'6 

2'3 0'4 
1'0 

... 2'5 

9'6 .. , 1'9 

2'6 12'9 

3'6 1'5 
1'0 

3'5 0'7 
1'1 0'7 

6'9 

3'6 8'5' 
3'0 ' ... 

4'7 

3'3 
3'1 

7'3 
6'6 

3'8 2'6 

7'1 

3'3 

4'7 

17'6 

~~:~ 23 ~~ ~~ 14'8 I0'S 8'8 1~:~1 ::: ::; I;:; 
18'8 3 50 21 I'S 2'7 0'4 0'9 ... 8'5 

7'3 

10'2 

7'3 

4'6 

2'9 8'3 
5'7 6'0 

3'6 

1'9 

10'3 
6'0 

16'5 23 S5 22 3'8 5'7 0'6 3'21 , .. 4'7 3'1 II's 

21'9 7 45 23 14'4 12'3 · .. 1 2'4 II'S IO'S 

0'3 

1'6 

0'9 2'1 

20'1 15 45 24 II'S 4'914'0 · .. 1 5'8 9'8 12'1 
17'0 23 20 25' 8 6 47 4'7 12' .... 1 ... 12 .. 5 1'4 
17'0 16 40 26 8 

3'0 

3'0 

3'0 

1'7 
9'0 

3'0 

V. 
II'S 

14 '1 

13' I 
10'5 
II'S 
9'2 

7'2 
S'2 
9'2 

10'8 
5'6 

7'9 
6'6 

10'8 
8'2 
9'S 

20'0 
. 14'8 

IS '4 
14'8 
9'S 

II'S 

14'4 
IS'I 
16'4 
16'4 

Hour, 
23 

5 
15 
24 

I 

16 

4 
22 

22, 23, 24 
14,19,20,21 

24 

I, 4, 6, II 
II 

23 
9,23 

24 

12 
I 

5 
I, 3, 15 

22 

21 
3 
9 

21 
II 7'3 .. ,10'9 ' .. 5'4 1301'" ,.. 14' 12'1 

27 2'4 3'6 3'5 ... 1 3'5 2'3 ". is's 1'5 7'4 17'9 22 50 27 .. , .. 5'2 .. , 7'9 3'3,'" 5'7 13'7 6'2 14'9 

28 0'6 3'2 ... 110'8 "'I! 5:2 3'7 3'7 17'4 8 S5 28 5'3 12'8 1'9 9'3
1 

1'0 2'4 4'8 2'0 

16'7 
14'4 
19'0 
17 '7 

20 
I 

24 29 5'2 3'4 6'0; .. i 4'0 5'3'" 5 3 4'4 6'6 16'5 II 20 29 3'3 4'9 4'2... 6'2 7'5 '''III'I 18'4 .. , 

30 4'41 .. ,6'6 2'S:6'7 ... :6'9 3'S 9'1 _16_·I_I __ {~_~ ___ 3~_}_~ __ ~ __ ~~_~~~ ___ I4'4I~ 
SJ"!t} ~~-:-;-,~8~ ~2~i-;;7~ --;;1-:-;'-;;6~ ~2~ ~S~ S\t!:} 153'S 139'9 140'4 130'9 ISS'71 IS4'2 142 '0 171'S ---1-------

Sw~t} 88'8 I 127'0 79'7! 147'0 97'2 154'7 86'2 167'S Sw~~} 122'9 99'S 114'6 100'7 119'7 133'2 112'0 126'1 

Date, 

2 

3 
4 
5 
6 

7 
8 
9 

10 
II 

12 
13 
14 
15 
16 

17 
18 
19 
20 
21 

3 h. 

4'1 I , .. i 4'1 
I ' 

1'4 7'0 

6'0 
1'9 9'4 

6'7 

5'7 13'9 

, .. 11'1 7'4 

2'5 12'7 
6'2, .. , 

9'61 ". 
7'O! ... 
S'S I ,,, 8'6 

.. , u's 7'7 
2'1 : ... 10'6 

... 1 6'1 14'6 

.,' I 2'4 12'3 
! 

... 12'5 

3'8 ... 9'2 
3'71 5'6 

4'6 ... 'II'2 

7'0 

SCILLy·t§ 
Height of Head above-Ground 9'S m" M.S.L. 49'7 m, 
Height of Cups auove-Ground 5'8 m., M.S.L, 45'7 m. 

9 h. 15 h, 21 h. Max. 

S, N.· W. E. S. N 
in a 

W', E. S. N" W. E. Gust. 

,.. 5'0 

2'9 .. , 6'9 

9'0 3'7 
1'2 6'2 

... i 3'6 IS'I 

, .. 1 s'6 3'7 
... 1'0 4'9 

2'6 S'S 

6'6 
1'4 II'I 

7'5 
8'6 s'S 

... iI \'0 13'0 
4'1 10'0 

1'9 9'4 

... II'3 

.. , 10'4 

1'1 5'7 
6'5, , .. ~'7 

5'6 '''/5'6 
i 

12'8 5'3 

S·6 ::: ~:;I ;.; 0·, ., :~; :::; 
3'2 ... 7 7 2'4'" 12'3 
6'9 16'6 ... .14'6 6'1 

I'S 

5'8 

2'4 S'3 
1'3 6'9 
2'2 10'4 

4'31 ... 10'6 
2'4 .. ' 7'0 .. ' 
... 5'6 13'0 

1'8 9'0 
10'1 6'7 
7'4 IJ'I 

2'S 14'3 
2'6 ... 6'2 

2'0 ... 10'2 

1'5 

5'S 

7'9 II'S 

7'4 
8'6 

8'6 5'8 

4'6 S·I' ... 

7'5 

9'1 13'5 

4'4 6'6 
5'9 14'2 

3'2 16'0 

.. ' IO'S 

3'0 ... 7'3 

6'3 9'4 
4'1 ... 10'0 

9'7 

V. 
21 's 
25'2 
14 '1 

15'7 
20'6 
29'0 

21'7 
18'4 
19'5 
14'8 
19'0 

27'0 
25'0 
2S'4 
21 '4 
22'0 

16'S 
18 '7 
16'3 
17'0 
17'0 

.... 1'2

1

6'2 

22 6'9 2'9 .. , 2'5 I 0'5 0'4 2'1 4'9 1'0 18'1 
23 7'4 1'5 TC·O ... ! .. , 15'1 3'0 5'6 3'7 18'6 
24 4'9 7'3 .. ·1 .. · 5'4 2'3'" II'S 7'9 17'S 

:l ~~: 'II~:: ::: I ~',~ 'II ::~ 3"S ~:~ ~'.~ 1~~~ ~::~ 
27 .. , 1'5 3'5 .. ' 2'4 5'8 ... 3'5 S'S 4'6 6'9 II '2 
28 ... I 1'9 1 4'6 3'S /5'2 ... ... 6'2 4'2 ,.. 2'7 I'S 10'5 
29 ,. 'I 1'311 4'3 ." 1'5 ... 3'5 ... ,,·1 .. · 5'4 ... ... ... 4'2 ". 7? 
30 ... 1",7'4 ." .. , 1'1,5'3 ... '''11'1 5'7 ........ , 7'1 .. , 108 

s~~:} ~3~1~3~~;;1~2~~~~7~~2~~9~--
sw~:} 3'5 I 197'1 1-'4 i 169'4 32'6 169'5 7'9 180'1 

Time of 
Gust. 

Hrs. Min. 
22 5 
19 30 

I 40 
19 50 
22 20 
18 So 

o 40 
10 

22 25 
o 3S 

I4 0 

23 50 
3 0 

23 30 

5 40 

o 40 

12 20 
14 3S 
21 20 
21 50 

o 

Date, 

2 

3 
4 
5 
6 

7 
8 
9 

IO 

II 

12 
13 
14 

IS 
16 

17 
18 
19 
20 
21 

GREAT YARMOUTH. t§ 
Height of Head above-Roof 10'7 m., Ground 12'8 m., M.S.L. 15'9 m, 
Height of Cups above-Roof 3'7 m., Ground 18'3 m" M.S,L. 22'3 m. 

3 h, 9 h. 15 h. 21 h, Max. in 
I---;-----c--I----.----I------------- I--------I a Gust Time of 

S.I N·l W·I E. s. N. W.I E. s. ! N, t w.! E~ 1-8-. ...,..: _N_,_! W_''-.I E_,_I_(s_~~_~_r 1 ___ 

G
_

U

_

s
_
t
._ 

1'2 

4'8 

0'9 
1'0 

I 

1 

0'5:'" 1'5 

1'0 .. 6'7 
3'1 
0'6 

3'3 2'0 

2'8 

4'7 
2'9 
0'4 

2'2 4'5 '.. 0'9 

0'9 
0'6 

2'8 

0'6 

4'3 3'2 

1'3 3'0 
1'1 

1'5 

2'9 
2'8 

5'8 
1'1 65:98 '''1 

1'21 .. • 
. 6 3'8 

29 1'0 ~:I, ::: 4'0 

0'9 4'5'" 

4'°: ... 
7'5

1 

... 

2'2 1'6 

1'8 2'7,'" 4'0 
6'5 ' 

4'4 
7'1 

2'6 

4'0 
6'2 

6'9 

4'0 
6'6 
6'6 

4'7 

i I 
0'6 1'5 

3'2 

3'1 

2'9 

2'2 

0'8 3'8 

1'71'" 1'1 

.. , 1'5 3'6 

6'6 
0'7 

5'7 3'3 
1'2 1'7 2'5 

2'6 

5'5 
1'6 

0'6 3'3 
0'6 
o'S 

4'4 1'5 
3'5 2'0 

1'4 3'0 
- 4'S 

4'3 

2'3 

4'0 

... " 3'3 
3'2, 
0'6 

10'3 
1'3 
1'0 

v. 
10'3 

16'5 
18'S 
12'5 
15 '2 

9'4 

Hrs, Min, 
24 IS 

6 10 
o 15 

23 30 

o 45 
10 20 

10'7 10 40 

17'0 13 35 
13'0 23 So 
10'7 1145 
IS'6 22 15 

1'8 19'2 10 30 6'4 
0'6 2'9 4'2 6'2 14'3 18 25 

2'0 
1'2 

1'3 6'5 1'0 4'13 13'0 14 15 
4'S ... 3'3 3'3 12'S 10 25 
6'1 I... 1'3 3'0 21 's 0 30 

2'6 6:4 1'" 1'3 3'0 17'4 12 5 
6'61'" 44 ... 1'3 6'5 18'8 II 40 
0'8 ". 4'21 ... 3'3 3'3 13'4 4 40 
3'7' 5'5 2'4 3'6 17'4 II 25 
6'1. ::: 2'5 0'9 1'3 18'3 I I 30 

7 S 22 2'8 1'1 1'1 2'8 .. , 1'2 0'5 1'2 0'5 9'8 45 
IS 40 23 0'3 0'1 6'7 2'S 3'8, ,.. 5'7 4'7 3'1 10'7 10 55 
16 0 24 1'3 1'1 0'71'" 0'8 i... I'S 1'7 2'5 6'5 23 S5 
19 SS 25 2'0 3'0 0'6 3'21'" 1'41... 2'2 2'7 I'S 8'S 19 10 

2 SO 26 3'3 3'3 o'S 3'81.....· 1 2'9 4'3 0'13 3'8 10'7 12 25 

14 SS 27 0'7 3'5 o'S 4'2 0'6 i... 3'2 1'0 5'1 9'8 23 20 
14 40 28 1'1 5'5 1'2 5'8 .. , . 3'1 7'6 ... '1'6 4'0 13'9 14 0 

IS 50 29 0'4'" 2'0 ... 0'7 ... 3'5 1'5: ... 3'6 I·O! ... 5'1 11'6 19 S5 
__ 3 ___ 2_0_11 __ 3_°_ ~ ~ ~ ~~ ~I~ _,,_. ~I~ ~ ~ -=::"~ ~ _"_' _1_1_'2_. __ 2 ___ 2_5_ 

\~!:} 63'2 90'6 79'1 j 101'2 74'5 108'4 6S'4 101'7 

sw~:} 50'0 73'2 71'9 81'8 52 '9 77'2 46 '0 63'7 

The velocities at fixed hours are means for the interval from 30 minutes before to 30 minutes lifter the hour. The hours are numbered 1 h. to 24 h. 'rime is referred to Greenwich' 
M,ean Time., t Robinson Cup Anemometer; Arms 0'61 m.; Diameter of Cups, 0'229 m.; Factor 2 '2. ::: Robinson Cup Anemometer; Arms 0'305 m.; 
DIameter ot Cups 0'127 m. ; Factor 2'8. § Dines Pressure Tube Anemometer. At Gre~t Yarmouth, Holyhead, and Scilly the readings at fixed hourll lL1'e taken from the 
Robinson Anemometer; the maxima quoted are the greatest wiuds in a gust as recorded by the Dines Pressure Tube. 



Greatest 
height, 

THE FREE ATMOSPHERE IN THE REGION OF THE BRITISH ISLES.-NOVEMBER 1913, 

8. The Lower Layers of the Atmosphere from the Surface to 3000 metres (10,000 ft.) above Mean Sea Level. 

Soundings by Kites (K.) and Pilot Balloons (P.). 

ABERDEEN. P. 68. November 5. I I h, 20 m. G,M.T. 

Wind, ,~ g= 
Height /----,---------/ ~ g 
above I >~ 

M,S,L, Direc- Velo- Components, ~CX3 
tion, city. I I ,~ .... ~o 

metres, 

} 4000 

3750 
3500 
3000 
2500 
2000 
1500 

1000 
500 
100 

Degrees 
from N, 

195 
206 

W,-E. S.-N, >-

mIs, mIs, mIs, mIs, 

15'8 + 4'2 + 15'2 2'8 
16'9 + 7'4 + 15'2 2'8 

224 13'4 + 9'4 + 9'6 2'7 
241 7'8 + 6'8 + 3'7 3'2 
254 2'9 + 2'8 + 0'8 3'2 
268 3'4 + 3'4 + 0'1 2'6 
298 4 '3 + 3'8 - 2'0 2'7 
308 5'7 + 4'5 - 3'5 2'7 

Cloud Observations 
and Remarks, 

Two theodolites to 4000 m, 
See note below, 

Height 
above 

M,S,L. 

metres, 

} 3100 

,., 

... 
3000 
2500 
2000 
1500 
1000 
500 
100 

ABERDEEN P. 69, November 14. I I h, 7,0 m. G.M,T. 

Wind, ,~ 
0.) , 

o ;:: _______________ / - 0 

>;§ 
Direc
tion, 

Degrees 
from N, 

.. , 

... 

.. ' 
287 
290 
292 
291 
277 
264 

Velo- Components, 
city. 

W,-E.I S,-N, 

-'" ~~ 
:e~ 
0) 

>-
mIs, m/s. mis, mis, 

.. , 

." 

+ ~'~'5 - "3'6 }2';~S' 
+ 10'1 - 3'6 sumed. 

.. , 
12'1 
10'7 
16'3 
18'S 
14'6 
10'6 
6'8 

Cloud Observa.tions 
and Remarks. 

Two theodolites to 2300 m, 
See note below, 

77 

265 3'4 + 3'4 + 0'3 2'5 237 

+ 15'1 - 6'1 2'3 
+ 17'5 - 6'7 2'3 
+ 14'5 - 1"9 3'5 
+ 10'5 + 1'1 3'4 
+ 5'7 + 3'7 2'4 

Ground } } level. 30 270 2 '0 + 2'0 0'0 .. , 30 239 4 '3 + 3'7 + 2'2 .. , 

---------------- --------------------/---------------,------------------
(O~vlUstLed i 0 225 6'3 + 4'5 + 4'5 Lift 50 gm,' 0 260 I I '7 + 11'5 + 2'01 .. , I Lift 46 gm, 
IOr.ln., , ,t I 

Greatest 
height. 

Ground 
level. 

ABERDEEN, P. 70, November 19, II h. 20 m, G,M,T. ABERDEEN, P. 7 I, November 21, I I h, 20 m, n,M.T. 

} 3400 

32SO 

3000 

2500 
2000 

1500 
1000 
soo 
100 

} 30 

14'2 
14-5 
23'1 
29'6 
22'8 
17'8 
10'S 
6'S 
6'0 

I I Balloon lost in high haze, I twas 
, ... , ! ... I lost to home station in chimney II ••• 

I .. ' i + 13'5 1- 43
1

:}2'7&S- smoke after 2500 m, At II h, 
+'13'3: - 5'7 sumed. 45 ;:n, a sheet of floccular Ci,-Cu. 
+21'9. - 7'4 i 2'0 of rather coarse type appeared 2500 252 II '4 , + 10'8 + 3'5 2'7 
+ 29'3, - 4'3 i 4'9 and was observed with the nepho- 2000 280 12 '3: + 12'1 - 2'2 3'4 
+22'6 - 3'21 4'6 scope, Assuming an altitude of 1500 301 12'11+10'4 - 6'2 3'2 
+17'7i- 1'7 1 3'1 Sooo m. (on account of its rather 1000 302 13'2 ,+11'2 - 7'0 2'9 
+10'41+ I'S 2'1 II coarse type), the observations 500 287 8'9 '+ 8'S - 2'6 2'6 

follows:-W ,-E. + 30 '0 m/s,; } 270 1'2 i + 1'21 0=0 .. , 

Two theodolites, Balloon lost in 
sheet of A,-St, cloud, 

+ S'6.+ 3'1 1'7 would give components as 100 259 3'7 1+ 3'6 + 0'7 3'0 

+ S'2 + 2'9 ,.. S,-N, _ 9'0 mIs, 30 : I 
------------___ 1 ____ " ____ 1 ___ .1 __ • _____ · __ • _________ 1-___ 1· ____ -----1 __ --------------------

+ 18·71 + ,·6 ... Lift 53 gm. 0 3'2 I 9'91 + 7"41- 6·6 ... Lift So gm. 
Computed 
for M,S,L, 

Greatest 
height, 

Ground 
level. 

----
Computed 
for M,S,L, 

o 

ABERDBEN, P.7 2 , 

} 3200 .. , .. ' 
.. , , .. .. , 

3000 281 29'6 
2500 282 34'4 
2000 282 33'9 
1500 281 30 '0 
1000 270 22'3 
soo 266 17'7 
100 260 9'8 

} 30 249 7'3 
----

0 280 20'0 

November 26, II h, 20 m. G,M,T, 

} 3340 .. ' ' .. .. , Two theodolites, 
See note below, .. , , .. 3250 

+29'0 - 5'8 3'0 3000 
+33'6 - 7'2 3'7 2500 
+ 33'2 - 6'9 3'7 2000 
+29'4 - S'6 3'5 1500 

+22'3 - 0'1 3'0 1000 
+ 17'6 + 1'3 2'5 500 
+ 9'6 + 1'7 I 2'6 100 

+ 6'8 + 2'61 .. , } 30 

--I-- ---------------------
3'5 ! +19'7 - .. , Lift 46 gm, 0 

ABERDEEN, P.73' November 28, 1 I h. 20 m, G.M.T. 

1 
One theodolite, .. , ... .. , "~.31 ... Balloon lost in a lenticular A, ·Cu, 

287 28'2 +27'0 - cloud, 
288 23'1 +22'0 - 7'11 "0 A nephoscopic observation of 

ell 
295 30'4 +27'5 - 12'9 S~ these clouds at about 13 h, 
289 33 '3 +31'5 - 10'9 ::= ~ gave components as follows 1 rn 0 

I 282 24-4 +23'8 - 5'1 ~~ (alt, of 3300 m, assumed,) 
I 279 20'8 +20'5 - 3'4 ~5 W,-E, + 32'7 mIs, S,-N, - 5'3 mIs, 
1 27S 16'4 + 16'3 - 1'4 5,.8 

\ 

269 13 '5 + 13'5 + 0'2 ?' .... 
260 + 6'9 + 1'2 N 

I 
7'0 

I ---I------------------
I 1 

" Lift 52 gm, ! 288 14'3 + 13'6 - 4'4! ... 

Note attached to P. 68 :-Balloon entered coarse type of Ci.-St. to A,-St, (probably mostly the latter), Nephoscopic readings on this day gave the following components 
at 10 h., 12 h" and 13 h, (assuming 4 km, as the height of cloud), From this it will be seen that the direction was changing from W, to E" and 

Hour, W -E, S,-N, i that the rapid drop i~ the W, ,-~, component shown by the above Pilot Balloon readings is real. The change of sign in the S, - N, component at 
Ie h, + 4 '8 + 18'4 500 m, and 1000 m, IS also qUlte 1D order. . 

:~~: = ~:~ + I~'~ Note attached to P. 69 :-At 2300 m, the balloon was lost to home station in smoke from intervening chimney, but while the out station con· 
____ + I ' tinued to observe the balloon, a nephoscope observation was made of some Ci.-Cu, which had just made its appearance, The Ci.-Ou, was of a 

rather floccular type, grouped in lenticular masses, and moved from 275 0 with a velocity equivalent to 2'6 mIs, at 1000 m, Assuming a height of 
6000 m, (on account of the rather coarse type of cloud), the components would then be :-W,-E, + IS'6 m/s.; S,-N, - 1'2 mIs, This shows a further" backing" of the air 
currents in continuation of that shown by the above Pilot B,alloon readings, It is noteworthy that on the following day also the upper Ci,-Cu, came from W,S. W,' while 
the lower St,-Cu, moved from W, Therefore the conditions shown by the above readings were 1.I0t merely transitory, 

Note attached to P. 72 :-Balloon lost behind a St, -Cu, cloud, At 12h, a band of CL-Cu, appeared and was observed with the nephoscope, The cloud became lenticular 
shortly after its appearance, If an altitude of sooo m. ~s assumed, the components found from the observations a.re as follows:-W,-E. +43'S m/s; S,-N - 25'0 m/s. 



78 NOVEMBER' 1913,-THE FREE ATMOSPHERE IN THE REGION OF THE BRITISH ISLES, 

8, The Lower Layers of the Atmosphere from the Surface to 3000 metres (10,000 ft.) above Mean Sea Level.-oontinued. 

Soundings by Kites (K.) and Pilot Balloons (P.). 

FAG\IOUTH, P. 25, November 5. I I h, 25 m. G.1\I.T, FALMOUTH, p, 27. November 7, I I h, 25 m, G,M,T, 

Greatest 
height. 

! 

1 

Wind. 

Height--
above I 

i M,s.L.[' D!rec- Yelo- i Components. 
I hon, city. I 

I I . .-E, • S.-N, 

I 
j metres, 

I} 2790 

I .. . 'I 

! .. . 

2500 

Degrees 
from K. mis, 

12'4 

! 
m/s. m/s. 

+ 12 3 -

m/s. 

2000 II '2 + IO'8 

1'41 
- 2'8 ..g 

1500 280 II '7 + II'S -

1000 12 'I + 11'3 -

500 ! 268 13'8 +13'8 + 0'5 

Cloud Observations 
and Remarks, 

One theodolite used, Morning 
overcast, with rain about 9 h. 
and a moderate ,y, wind, Sky 
commenced to clear about IO h, 
30 m" and the day was bright 
and fine until about 18 h., when 
heavy intermittent rain set in 
lvith a somewhat high wind, 

Height 
above 

M,S,L, 

metres. 

} 3680 

3500 

3000 

2500 

2000 

1500 

IOOO 

500 

~ 
~ 
is ci 

------~I --------1 ~ g 
~~ 

Wind, 

Direc
tion, 

Degrees 
from N. 

312 

316 

301 

300 

308 

310 

Velo- Components. g &3 
city, I .~ <0 

W.-E, S.-N, > 
m/s. I. m/s. m/s. I 

... I'" ... I 

9'5 1+ }'O - 6'31 

II'2 ! + 7'7 - 8'1 

9'4 + 6'8 - 6'5 

7'4 + 6'4 - 3'8 

8'7 + 7'5 - 4'3 

6'6 + 5'2 - 4'0 

9'3 + 7'1 - 6'0 

m/s. 

::: I~ 
Ground } 61 t 250 5'3 + 5'0 + 1'8 ... I 61 3II 7'3 + 5'5 - 4'8 .. , 
level. I I \! 

Cloud Observations 
and Remarks. 

One theodolite used, The day 
was bright and fine except for 
a few showers in the evening, 
Wind moderate, backing from 
N,N.W. in morning to S,S,E. 
at midnight. 

----·----1---------------------------------- -------------_----------------
I ! i 

COlllputed i 0 I 254 9'3 + 8'9 + 2'6 Lift 35'S gm. 7'8 '+ 5'0 - 6'0 for M,S.L. I I .. , 0 320 ,'" Lift 39'4 gm. 

FALMOUTH, P. 28. November 8, J 1 h. 25 m, G,M,T. FALMOUTH, p, 36, November 22. I I h, 25 m. G.M.T. 

Greatest 
height. 

Ground 
level. 

Computed 
for M,S.L. 

f 3200 

3000 

2500 

2000 

1500 

1000 

500 

} 61 

o 

276 

270 

9'9 + 9'8 - I'I 

8'3 + 8'3 0'0 

13'3 + 13'2 + 1'6 

7'5 + 7'5 0'0 

9'1 + 9'! - 0'4 

9'8 + 9'8 + 0'9 

9'4 i+ 9'2 + 2'0 

ro'S + 9'1 + 5'3 

One theodolite used. Very fine } 3650 
day; much sun, clear sky, light 
wind, hacking slowly from W, in 3500 
morning to S, at midnight. 

3000 

2000 

1500 

IOOO 

500 

} 61 

Lift 38' I gm. o 

32 9 

347 

317 

332 

350 

356 

8'1 + 2'2 - 7'8 , 

6'0 + 1'5 - 5'8 

4'5 + 2'3 -

2'2 + 0'5 -

2'5 + 1'7 -

3'7 + 1'7 -

4'2 + 0'7 -

3'8 -d ::: I ~ 
3'2 

4'1 

Station near centre of local high 
pressure system, 

One theodolite used, Fine sunny 
day; rather cool, with light 
wind N,N,W. to N,W. 

Lift 19'4 gm, 

FALMOUTH, P. 37. November 24, I I h, 5 m, G,M,T. FALMOUTH, P. 39. November 27, I I h. 50 m, G.M.T. 

------------------

Greatest 
height, } 2470 

2000 
I 

i 1500 

IOOO 
I 

272 

271 

252 

II'8 +11'8 - 0'5 

12 '2 + 12'2 - 0'3 

ro'8 + IO'8 + 0'1 
I 

8'5 1+ 8'1 + 2'6 

One theodolite used, Heavv} 2380 I' 

I:!howers and squalls overnight, 
Forenoon cold but fairly sunny, 2300 
afternoon cloudy and overcast, 
rain in the evening. Wind 2000 
moderate and backing from 
N,N,W. in the morning to S,W, 1500 
in the evening, when it also 
became strong. IOOO 

323 

325 

336 

335 

12'3 + 7'41- 9'8 

12'5 + 7'21- 10'2 

ro'I + 4'2 - 9'2 

9'7 + 4'1 - 8'8 

I 500 258 8'8 + 8'6 + 1'9 500 312 9'3 + 6'9 - 6'2 

Ground i} 6 } level. I I 252 6'2 + 5'9 + 1'9 .. , 61 287 8'0 + 7'6 - 2'4 

?~mJ'1.r:i--o- 248 g., + n + 3'01-.-.. - ---~ft28'4gm, ---- 0 300 II'. + 9'7
1

- 5'6 

One theodolite used, A mild 
humid day, with light wind, 
Dull and overcast until evening, 
when the sky cleared somewhat, 

Lift 18'4 gm. 



I I 
Amount. I 

Day. Hour. (0 - 10)'1 

Oct. 1 
8th 7 
" 13 

10th 

I5th 

I6th 

18 

7 
13 
18 

7 
13 
18 

7 
13 
18 

7 
10 

12 
14 
16 
18 

I 

7 I 

~~ ! 

8 
9 
o 

I 

7 
I 

6 
7 

10 

10 
6 
7 

10 

4 
I 

o 
o 
o 

I 

I 

o 

nay. I Hour. Ii Amount I (0 - 10). 

Nov. 
4th 

5th 

6th 

7th 

8th 

" 
" 

7 
13 
18 

7 
9 

II 
12 
IS 
18 

7 
13 
18 

7 
IO 

II 

13 
14 
18 

7 
9'30 

II'3° 
13 
14 
16 
18 

7 
13 
18 

10 
10 
10 

9 
9 
5 
3 
5 
9 

10 
10 
10 

I 

9 
4 
4 
3 
9 

I 

I 

2 

2 
I 

I 

I 

8 
8 
9 

OBSERVATIONS OF THE AMOUNT, FORM, AND MOTION OF CLOUDS-OCTOBER, NOVEMBER 1913. 79 

Form. 

St.-Cu. 
Cu, Cu.-Nb. 

St. 
St. 
Ci. 

Oi.-St, Cu. 
St, St.-Ou. 

Nb. 

St. 
Oi, St.-Cu. 

Oi.-St. 

St. 
St, Fr.-Ou. 

St, Cu. 

St. 
Ou. 

Form. 

St.} St. misty. 
St. 

Nb. and St. 

d~. 

Ou, F~.-Cu. 
Ou, Cu.-Nb. 

Nb. 
Nb. 
Nb. 

St. 
Ou,Ou.-Nb. 

Ou, Fr. -Cu, S. 
Ci. -St, St.-Cu. 
A. -OH, St. -Cu. 

St, Cu. 

St. 
Cu. 

Ci,'eu. 
St. 

St.'~Cu. 

St.-Cu. 
St.-Cu. 

Nb. 

Observations of the Amount, Form, and Motion of Clouds 
(on the days of Balloon Ascents and on the preceding and succeeding days). 

Motion I 
From. 

W.S.W. 
W.S.W. 

W. 
W. 

E.S.E. 
S.E. 

S.S.E. 

S.W. 
S.W. 
S.W. 

N. 
N. 
N. 

S.W. 

I 
Motion I 
From. 

W.S.W. 

" 

w. 
S.W. 

w. 
N.W. 
N.W. 
N.W. 

W. 
S.W. 

W. 

w. 
S.W. 

S.S.E. 
S.S.E. 
S.S.E. 

FALMOUTH, OCTOBER 1913. 

Meteorological Changes 
in Progress. 

Octoher 9th. 

Very bright day on the whole, 
but slightly cloudy about noon. 

Light wind W. in morning, back
ing to S. during forenoon. 

In late evening wind commenced 
to rise. 

The wind the previous day was 
N.W. 

October 15th. 

Day opened cloudy; before noon 
sun broke through, sky cleared, 
and remained so all day. 

Moderate N. wind 

Day. 

Oct. 
21st 

" 
" 

22nd 

" 

" 
" 

28th 

30th 

31st 

N~'v. 
1st 

" 
" 

1~ I I~ 
18 I 4 

7 
10 
12 
14 
16 
18 

7 
13 
18 

7 

~~ I 

7 I 

13 
18 

7 , 
13 I 

18 

7 
13 
18 

7 
12 
14 
18 

7 
13 
18 

I 

o 
3 
3 

10 
10 

9 
9 
7 

8 
10 

9 

7 
8 
7 

7 
9 
8 

6 
!O 
10 

8 
5 
5 
6 

4 
10 
10 

FALMOUTH, NOVEMBER 1913. 

Meteorological Changes 
in Progress. 

November 5th. 

Morningovercast, with rain about 
9 h. and a moderate W. wind. 
Sky commenced to clear about 
10 h. 30 m., and the day was 
bright and fine till about 18 h., 
when heavy intermittent rain set 
in with a somewhat high wind. 

November 7th. 

Day bright and fine, except for It 
few showers in the evening. 

Wind moderate, backing from 
N.N.W. in morning to S.S.E. at 
midnight. 

November 8th. 

Very fine day; much sun, clear 
sky, light wind, backing slowly 
from W. in morning to S. at 
midnight. 

Day. 

Nov. 
21st 

" 
" 

22nd 

" 
" 

23rd 

" 
" 

" 
" 

25th 

" 
" 

26th 

" 

" 

28th 

I
H I Amount I our. (0 - 10). 

7 10 
13 10 
18 8 

7 
9'30 

11'30 

13 
16 
18 

7 
13 
18 

7 
10 
12 
14 
16 
18 

7 
13 
18 

7 
13 
18 

7 
10 
12 
14 
16 
18 

7 
13 
18 

2 

I 

4 
2 

2 

2 

4 
3 
4 

5 
2 

8 
9 

10 
10 

3 
10 
10 

8 
10 
o 

5 
10 
10 
10 

9 
8 

8 
9 

10 

Form. 

St.-Ou. 
Cu.-Nb, St. 

Ci.-St. 

St.-Ou. 

St. -Ou, Oi. -St. 
St. -Ou, Oi. -St. 

St.-Ou, Nb. 
St.-On, Nb. 

St,Ou.-Nb. 
M. -Ou, Ou. -Nb. 

St,Oi. 

St,On.-Nb. 
St.Ou.-Nb_ 
Nb, Fr.-St. 

Nb, Fr.-St. 
Oi, Nb, St. 
A.-Ou, Nb. 

Nb, Fr. -St_ 
Fr.-Ou, Nb, Oi.-St. 

Nb. 

Oi.-St, Nb. 
St, Nb. 

Nb. 

Cu.-Nb. 
Ci. 

Oi, Cu. 
Ci, 8t -Cu. 

Oi, Fr.-Ou, Nb. 
Nb. 

Fr.-Uu. 

Form. 

Nb. 
Nb. 

Fr.-St, Cu.-Nb. 

Ou. 
Ou. 
Cu. 

Ou, St.-Ou. 
Cu, St.-Cu. 

St,Ou. 

St, Ci.-Ou. 
Cu. 
St. 

St, Ci.-Ou. 
Ou, Ci. 

Ou, Malll. -Ou. 
St, Cu.-St, Oi.-St. 

St, Nb. 
Nb. 

Fr.-St,Ou.-Nb. 
1\b. 

St, Nb. 

} mist. 

Ci.-St,Ou. 
St, Mam. -Cu. 
St, Mam. -Cu. 

St. 
St, Fr.-Cu, A.-Ou. 

Fr.-Cu, St. 

FJ.:.·St, Nb. 
St. 
St. 

I 
Motion I 
From. 

MeteorologicalOhanges 
in Progress. 

w. 
S.W. 
S.S.E. 

S.W. 

E.S.E. 
E.S.E. 

E. 
E. 

E. 
N.E. 

E.N.E. 

S.S.E. 
S.S.E. 
S.S.W. 

S.E. 
S.S.E. 

S. 

S. 
S.S.W. 
S.S.W. 

S. 
S. 

N.N.W. 

W. 

W.S.W. 
W.S.W. 

S.W. 
S.W. 

W.S.W. 

October 22nd. 

Hoar-frost early morning, slight 
shower at 5 h. 

Morning and forenoon bright, sky 
becoming overcast about 14 h. 

.Moderate wind, 'V.S. W. in morn
ing, ba(~king gradually to E. 

Afternoon dull and threatening, 
and heavy showers in evening, 
when it also became milder. 

October 28th. 

In the early morning the wind was 
strong, S.S.E. to S.E., and some
what shifty in direction. 

Several heavy showers overnight 
and at intervals during day. 

Mild; sky occasionally clearing. 
• The torrential showers were a 

remarkable feature of the day. 

October 31st. 

On the whole bright, with con
siderable viRibility. 

Frequent heavy showers. Light 
wind S.W. to W.S.W. 

* Streaked and torn Ci. clouds run
ing from S. W. to N.E. 

I 
Motion ! 

From. 
Meteorological Changes 

in Progress. 

S.W. 
N.W. 

N. 

N.W. 

" 
" 

N'. 
S.W. 

S. 
S. 

N.W. 
N.W.* 
N.W. 
S.W. 
S.W. 

W.N.W. 
W. 
W. 

W. 
N.W. 

N. 
N. 
N 
W. 
W. 
W. 

W.N.W. 
N.W. 
N.W. 

November 22nd. 

Fine suuny day, rather cool, with 
light wiud N.N.W. to N.W. 

N ovem bel' 24th. 

Heavy showers and squalls over
night. Forenoon cold but fairly 
sunny, afternoon cloudy and 
overcast, and rain in the even
ing. Wind moderate and backing 
from N.N.W. in the morning to 
S. W. in the evening, when it also 
became stronger. 

*Oir. feather-shaped, with quill 
towards S. 

November 27th. 

A mild humid day, with light 
wind. 

Dull and overcast until evening, 
when sky cleared somewhat. 



80 NOVEMBER 1913.-CLOUD OBSERVATIONS AND WEATHER DIARY.-ESKDALE OBSERVATORY. 

Cloud Observations and Weather Diary.-Eskdale Observatory. 

WEDNESDAY, NOVEMBER 5TH, 1913. 

In c(1Hlsequence of this being an " International Day," two extra observations of the clouds w~re made, at noon and at 13 h. 30 m. 
The following types of clouds were noticed during the day:-

Hour. 

9 h. 

Noon. 

13 h. 30 m. 

ZI h. 

Form. 

{ 
alto-stratus, alto-cum. } 

stratus 

j _ CIrrus 

~ ~~~cu~ } 
( st.-eu 

{ 
cirrus 

cu., strato-cu. 

f cirrus 

') alto-cum. } 
( cum. 

alto-stratus 

Direction from 

s. 

S. l 
W.S.W. f 

S. 
W.S.W. } 

} s. 
S.W. 

1S.S.W. 

Amount (0 - 10). 

7 

5 

5 

In all cases the clouds both upper and lower were moving (apparently) with a moderate speed. 

Wind Direction. 

Calm. 

w. 

W.S.W. 

s.w. 

Calm. 

The day was fine and bright, the only rain which fell being recorded before 3 h. The sky cleared gradually, but no sunshine 
was registered before 11 h. 30 m., but from then onward until 15 h. 15 m. the burn on the sunshine card was continuous. 

Temperature fell rapidly after sundown, the clearness of the sky allowing radiation to take place into the atmosphere. 
Maximum for the day 49°'1 F.; Minimum 35°'0 F. (both readings at 21 h.). 

The barometer fell slowly all day. 

THURSDAY, NOVEMBER 6TH, 1913. 

During the night the wind had remained calm, but between 7 h. and 8 h. a light breeze sprang up from the N.E., and remained 
steady from that direction all day. 

~he Barometer rose steadily all day, and the day was generally fine in spite of the sky being overcast for the first part of the 
mornmg. 

During the second half of the morning (after 11 h.) the clouds opened a little and some of the upper clouds were visible. 
Observations of Cirrus showed that between 11 h. and 16 h. the movement of that type of cloud was from the south, but the 

movement was so slow as to be scarcely perceptible. 
All other clouds (including alto-cum. and alto-stratus) moved from the E.N.E. 
At 21 h. the sky was quite clear except for a patch of cloud (alto-cum.) on the N. W. horizon. 
0'5 mm. of rain was measured as the result of a slight shower at 3 h. 
Temperature was about normal. 

FRIDAY, NOVEMBER 7TH, 1913. 

The Barometer was steady all day and the weather was fine and bright, with practically clear sky during most of the day. 
ObRervations of clouds were:-

Honr. FOl'm. Direction from Amount (0 - IO). Wind Direction. 

9 h. { alto-cum., alto-stratus } 
N.W. 8 N.W. 

cum., stratus 

Noon. { alto-cu m. } N.W. 3 W.N.W. 
strato-cum. 

13 h. 30 m. { alto-cum. (lenticularis) } N.W. 3 W. 
cum. 

15 h. Alto-cum. W.N.W. 2 S.W. 
ZI h. Cirrus N.N.W. 5 Calm. 

(Radiant point N.W.). 

At 21 h. 25 m. a lunar halo was observed, but had not any marked definition, being very indistinct in places. Commenced to 
freeze just before 21 h. and continued hard all night. 

Wind light during the day, fell to calm after 18 h. 
Rain nil. 
Sunshine 5'1 hours. 
Temperature slightly above normal during day-below during night. 

Time is expressed in the hours I to 24 of civil reckoning. Temperatures are expressed in degrees absolute (273° A. =0° C.). 
Pressure is given in millibars (1000 mb. = 1 C.G.S. atmosphere=750 mm. approximately). Heights are given in kilometres (km.). 
Gradient Wind is taken to be tangential to the isobar and is computed by the formula 'Y=2 '" P V sin ¢. 

Base of Stratosphere.-TYPE I.-When the stratospht're commences with an inversion, the height and temperature of the first point of zero temperature gradient 
are given. 

TYPE 2. - When the stratosphere begins with an abrupt transition to a temperature gradient below 2° per km. without inversion, the 
height and temperature of the abrupt transition are given. . 

TYPE 3.-When there is no such abrupt change of temperature gradient, the base 1S taken to be where the mea:n fa.ll of temperature for 
the kilometre Ilext above is 2° or less provided that it does not exceed 2° for any subsequent kllometre. If some other 
position for the base seems to the tabul~tor to be more suitable, it is noted in the column for" Remarks." 



}lETEOROLOGICAL OF~-ICE OBSERV ATOHIES-GEOPHYSICA_L JOURNAL. 
DECEMBER 1913,-DAILY VALUES REFERRED TO GREENWICH ~IEAN TI~IE, AND UNITS 

BASED ON THE C,G,S, SYSTEM, [Price Is. 
Third Y car',--No, 12, jl{eteorology, Solar llctdiat1:on, Seismology, Atmospheric Elect1'icity, and TeJ'rest1'ialll1agnetism, 

1. SEIS.\10LOGICAL JOURNAL :-EsKDALE OBSERVATORy,-Lat, 55° 19' N, Long, 3° l:l' vV, 
-.-- - - - ---.-----.~------------------------------------------"<--'-------------------

Date, 

3 
4 
5 
6 

7 
S 
9 

10 
II 

12 
13 
14 
IS 
r6 

17 
IS 
19 
20 
21 
22 
23 
24 
25 
26 

27 
28 

l\licroseisms of N. Component. 
~---~---~----=-----------------:=----~--I 6 h. 12 I: _ o h. 

AN, i 

f.J. 
4 '1 

2'4 
2 'I 

4'0 
3 '1 

2'1 
1'8 
I' J 

2'5 
3'5 
2'9 
2'9 
1'8 
2"3 
J '~ 

1'4 
1'5 
1'2 
1'2 
1'3 
1'9 
1'6 
1'9 
2'2 
1'5 
1'6 

3°3 
2'2 

T. AN. T, AN. T. 
S f.J. s f.J. s 
7 3'7 7 3'1 6'5 
5' 5 2 '0 5 1'8 6 
5 3'0 S . S 2'7 5 
5 4'6 5 6'1 5'5 
5'5 - - 2'6 5 
5' 5 1'8 5 1 '7 5 
5 2'4 5 1'6 6 
6 I . 4 5 I '2 5' 5 
7 2'9 ~ 2'9 7'5 
8 4'8 7'5 2:9 8 
7 2'8 7 2'1 6 

18 h. 

AN. 
f.J. 

2'6 

1'8 
2'8 
3'7 
2'0 
1'8 

1 '3 

~:j I 2'7 
2'8 

1'. 
s 
6 

6 
S 
6 
5'5 
5 
6 
6'S 
7 
6'S 
7 

6'5 2'1 7 2'4 7'5 2'1 - 6'S 
7 1'8 6 1'8 6'5 2'1 6 
6'5 2'3 7 2'4 5'S 2'0 6' 
6 1'6 5'5 1'2 S'5 1'1 6 
6 2'1 6 2'3 6 2'1 6 

6 1'4 5'5 1'5 6 1'1 6 
6'5 1'5 7 1'5 6 1'4 5'5 
5'5 1'4 6 1'5 6'5 1'5 6 
6 1'3 5'5 1'2 5'5 1'0 5'5 
5 1'0 6 1'5 6 1'4 5'5 
6 I' 5 5' 5 2'0 5' 5 I . 5 6 
5'5 2'3 6 1'9 6 2'0 5 
5 2'2 S 1'5 5 1'7 5 
5 1'3 5 1'4 5 1'4 5'5 
6 2' I 6 3'0 7 3'8 7 
6 3'1 7 2'9 7 2'7 6'S 
7 2'8 6 2'5 6 2'4 6 

29 2'1 6 2'0 6 2'6 5 1'7 5 
30 1'3 S 1'3 5 1'2 5'5 1'2 S 

Remarks. 

1st, I, Small disturbance from 22 h. 53 m.-23 h, 18 m. 

3rJ, I, Small disturbance from 8 h. 49 m.-9 h. 10 m. 

6th, I, Very small disturbance from 0 h. 53 m.-I h, I m, 

6th, I, L= 15 h. 28 m. Small earthquake. End 16 h. 42 m. 

7th, I, Very small disturbance from 6 h. 15 m.-6 h. 27 m. 

15th, I, Very small di~tnrbance from 4 h. 29 m.-4 h. 44111. 

15th, I, L= 18 h. 26'S m. Small earthquake, End 19 h. 0 m. 

20th, I, Very small distmbance from 2 h. 12 1lI.-2 h, 35 m. 

21st, I, Very small distmbance from 0 h. 36 lll.-I h. 4 m. 

21St, II, P= 15 h. 59 m, 55 s., L (1)= 16 h. 17 In, Prominent maximum at 16 h. 23'5 111. End 18 h. 20 m. 

25th, I, P =6 h. 5S lll. IS., S = 6 h. 59 m, 55 s., L= 7 h. 2'8 m .. .a. = 3150 km. Epicentre 32° N. 27° W. 
End 7 h. S4 m. 

29th, I, Small disturbance at about 10 h. 42 lll, 

An explanation of the llotation used. if; given in the preface. The amplitude AN is half of the actual movement 

of the earth's surface in aN - S direction, between the ends of the swing (f.J.= '001 mm.). The period '1' (in seconds) 

is the dUl'ation of a complete oscillation, i,e, both extreme positions are passed through once during the time T. 

__ ~~_'I __ ~4~'5~~_0~'~9_~S~~,_0~'8_~5~'S_~_I_'O_~5~~ ___________________________________________ ~ 

2, VALENCIA OBS1<~RVATORY, CAHIRCIVEEN (KERRY),-Lat. 51 ° 56' N. Long, 10° 15' \V. 
Heights above :Nlean Sea Level :-Station, H = 12'6 m. Barometer Cistern, Hb = 13,7 m. 

Heights above Ground:-Thermometers, h t = 1'2 m. Rain-gauge, hr =O'56 m. Sunshine Recorder, h~= 12·8 m. Cups of Anemometer, ha = 13·9 m. 

11ay, 

Pressure 
at 

Station 
Leve1. 

Air Temperature ill 
Degrees Absolute. 

Humidity. Wind Direction in 
1 _________ 1 Points (8 = E,16 = S) 

and Velocity 
(rnetres per second). 

Vapour 
Pressure. Percentage. 

Cloud Amount 
alld 

Weather. 

Rain 
24 c5 

Remarks. hours ~ 
begin- ;;: 
ning ::= 

---,--------I-------:---,I--~I--I---~~- I----...,----!-------~I 10 h. 00 

__ , __ -=-.!l. 121 h. 9h. ~1 h.ll\lax.! Min. 9 h. , 21 h. 9 h. i 21 h, ,~~_h. __ ,10_~~:_L:.~~ 

III b. m b. ° 0 ° millibar. % % m/sec. m/sec, covered. mm. hI'S. 

1 

200 + 200 + 200 + 200 + Tenths of Sky 

1 1022'0 1021'S 82'3! 81'0 x 85 81 11'5 9'8 99 94 - I - I 10=°.° 9 2'0-

2 1015'31008'6 83'2 83'4 84 81 12'2 11'9 98 95 2 7 18 6 10=0 10=°. 

4 1OoS'61014'S 78'7 81'3 82 76 6'4 8'8 73 81 30 13 22 12 6 10 

Heavy mist and ., 

0'1 Gloomy aud misty, 
- Gloomy. Iuterlllittent.7 h.-IS h. 
1'6 R 4 h. Squallya. Visibility. 

Magnetism. 

'Y. 

3 994'61 994'8 84'1 80'1 x 85 79 12'S 7'4 96 72 17 9 25 14 10=°. 5 

5 1011'9 1002'3 82'6 84'5 x85 81 10'8 13'2 91 99 22 9 22 7 10=0 10=°. 
6 1003'411011'1 83'5 83'3 x 85 x 83 11'9 11'2 95 ~9 24 II 27 8 10=0 10=° 

6'4 
Is'S 
1'5 

x16'8 
0'8 

- Unsettled appearance. Inter- .. . 
0'1 =0 [mittent .0, ... ! 

... i '" 7 1015'011018'0 82'1 83'9 84 82 II'2 12'9 96 99 - I - 0 10=0 10=°.° 
8 1018'0,1017'0 84'2 84'3 x 85 x 83 13'2 13'2 100 9~ 16 5 16 6 10=0 10=° 
9 1018'011026'5 82'9 i 81'S x8S 81 11'2 9'5 92 85 26 5 25 6 7 6=° 

10 1029'2 !x027 '7 81'3 80'7 82 81 10'2 10'2 94 99 25 4 24 S 6=0 8=° 
II 1023'111015'2 8I'S 82'9 84 81 11'2 11'5 99 94 20 3 17 5 10=() 5 

4'8 
3'1 
0'3 
o·g 
2'8 

- Gloomy Cl. Heavy mist p. 
=0 

0'6 • Showers a. Visibility. 
0'8 =0. Fair to SlIOWC1'Y. 

I 
12 1016'9 '1022'3 82'4 80'6 x 85 80 9'1 9'8 76 94 26 8 - I 10 5 1'0 0'2 Visibility; dull. 
13 1027'01028'5 75'4 80'3 81 7S 6'8 8'8 95 85 4 2 22 2 7 10 1'5 2'5 Fair ; visibility. 
14 15=>25'3'1023'7 82'6 82'8 84 80 11'9 11'5 99 96 16 5 17 4 10=°. 10=°.° 1'5 - Ht'avymistcl.alldp, 
15 1019'4 :1018'S 83'6 82'3 84 82 12'5 9'1 99 78 16 6 24 II 10=0 2 1'8 - Gloomy, with =0. 
16 1026'3 ~1031'8 81'7 82'1 82 81 8'S ~'I 76 70 28 6 32 4 7 10 ,- 0'2 Fair to dull. VisilJility. 

, 

li9~5120"~5'4 68 8'9 

17 1034'7I034'8 76'7 79'5 82 77 7'8 7'1 96 74 6 3 9 3 8 8 - 0'2 Fair to dull. ... .., .. . 
18 1033'511033'7 80'1 79'1 81 77 7'4 7'1 72 77 7 5 6 3 2 10 - 6'0 Fair to fine, .. , ... .. . 
19 1032'S'1033'0 78'5 78'5 81 76 7'1 6'8 80 74 8 6 7 3 2 5 - o·~ Fine a. and p. = ....... .. 
20 1034'1 :1037'4 78'6 79'3 80 7S 7'1 7'1 79 74 7 2 10 3 10= 5=° - 0'1 =. Dull to fair. '" I ...... . .... . 
21 1038'3 i1035'8 73'1 77'8 78 73 4'7 6'8 89 77 6 3 10 2 5= 10=° - 0'9 '--'. Fine a. Gloomy p. ' .. 

22 1027'0,1018'9 78'S 77'6 79 77 7'4 7'8 82 91 - 0 7 2 10= 10=° 0'3 - =. Dnll. 17919120 16'8 68 9'1 
23 1013'0 )101 3'3 7S'2 79'8 81 7S 6'4 6'4 91 6S 5 2 30 8 lO=tI 5 0'8 1'8 =0 a. Fair; visibility. ....... .. 
24 1016'S 1022'7 79'6 80'2 81 78 6'8 8'1 72 81 30 9 26 3 S 9 0'8 3'8 Fair. [p.... ... ' .. 
25 1021'3 1016'7 80'8 82'8 83 80 9'S 10'5 90 88. 21 6' 20 10 10=0 10=0 0'8 0'1 Unsettled appearance a, Gloomy... '" .. , 
26 1012'2 1008'1 83'0 80'284 80 11'2 8'1 92 79 20 II 26 II 10=0 10=0. 6'6 - • showers 15 h.-18 h. ........ . 

27 1011'4 1006'1 79'7 79'3 80 78 6'1 7'1 n63 7S 25 II 25 8 S 3 3'1 - ~'air; unsettle(l appearance later..., ... .. . 
28 1007'0 1014'1 78'8 77'6 79 76 6'8 6,'4 74 73 31 10 30 9 7 3 4'8 1'4 Showerya. T A.p. LA... '" .,. 
29 1017'2 1020'5 77'2 76'7 80 76 7'1 6'8 8S 84 31 7 2 3 3 5 1'3 4'0 Showery a, Visibility p. ........ . 
30 1023'7 1028'3 75'1 7

2
'7 n77 71 5'4 4'7 75 77 4 2 - I ~ 0 - 6'1 Fille; visibility. '" ... .., 

~~ ~~_ ~_ ~_I n 7
0 ~_ ~~ ~_ ~_ -=-__ 1_ ~ __ 5_ 0 __ __ 0 ___ ~ ~ Fine. _____________ ~ _'_" ____ ,,_. __ 

:o;~~ :::::; :::::: ~ ::; :::;_1 ;;::_ :::_ :::_ ::_ :: ____ : .. : __ ;.-: ~~ __ 7~ I:::: :::: ANlonthl
Y

I 
Totals ~r Means, __ 1

79
2-=1_

20 
16'1 _68 9'0 

. ~ orma s, 40 years. ' 
- 25 years 30 years 30 years 30 yrs 

x denotes the maXllllum and n the Dlllllmum value lD the column, 

Wt. 4S577/3S1-400-1/IS. N. & C<!< Ltd, Gp. XV. 
Note. -The cloud amounts in italic type at ValencIa ~ere taken at 21 h. 
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82 DECEMBER 1913.-METEOROLOGY AND SOLAR RADIATION. 

3. ICEW OBSERVATORY, SURREy,-Lat. 51
0 

28' N. Long. O· 19' VI. 
Heights above .Mean Sea Level :-Statioll, H = 5'5 m. Barometer, Hb = 10'4 m. 

Heights above Gronnd :-Thermometers, ht =3'0 m. Rain-gauge, hl'=0'53 m. Sunshine Recorder, hs = 13'3 m. Cups of Anemometer, hn = 19'81 m. 

Day. 

I 

2 
3 
4 
5 
6 

7 
::) 

9 
10 
II 

12 
13 
14 
IS 
16 

17 
IS 
19 
20 
21 

22 
23 
24 
25 
26 

27 
2S 

Pressure 
at 

Station 
Level. 

1 
9 h. ! 21 h. 

Air '1' emperature in 
ees Absolute, Degr 

-- ~ 

9 h. \2 
-----

1 h.\Max.ll\'Iin. 

00 + 1200 +200 + i 200+ 2 
mb. 1mb. 

84'2 1019'5 \ 1021'4 8 ;'3 84 82 
1018'61 1014'9 81'2 8 3'5 85 81 
1008'31 993'3 83'6 8 
996 '11 1007'8 78 '2 7 

1004'41 1009'2 SO'1 7 

4'3 x86 x83 
7'3 83 76 
7'4 82 76 

1003'6 i 1006' I 78 '8 7 8'4 80 77 

1016'2 11021'2 76'9 7 8'5 79 76 
1023'2 '1021'8 81 '0 8 3 '9 84 79 
1018'21 1019'6 84'4 S 2'2 85 80 
102"'1102"'''' 80'5 8 ,), ,).) 

1023'3,1020'5 79'5 8 
0'4 83 78 
0'3 81 77 

1014'6 '10187 83'5 8 1'4 85 80 
-1024'3 :1026'6 77'4 7 7'3 81 77 
1026'3,1026'2 76 '8 7 
1025'1 1021'9 81 '2 8 

9'2 80 76 
2'0 83 78 

1019'6 :1022'1 80'2 8 1'0 83 80 

1028'1 [1031'9 80'2 7 
1032 '9, 1033'0 79'3 7 

9'9 81 79 
7'0 80 76 

1033'4 :1032'1 75'4 7 
1033'8 !1035'9 76 '2 7 
1037'4 :1036'4 77'6 7 

9'1 79 74 
8'8 79 76 
4'0 79 73 

1030 '4 i1021'4 74'6 7 
1013'211006'5 73'6 7 
1007'0 11016'9 73'8 7 
1022'9 :1020'3 72'S 7 
1017'7 ;1009'0 SI '9 S 

i 
7S'2 1007'31004'4 7 

5'9 76 73 
6'1 77 73 
4'8 78 74 
9'8 80 n 72 

2'3 83 80 

7'2 83 77 
995'1 998'1 73'7 7 4'3 76 74 

- -~- -' 

Humidity. Wind Direction in 
Points (8=E, 16=8) 

and Velocity Vapour Percentage. (metres per second). Pressure. 
---_. 

~h,\21 h. 9 h. \ 21 h. 9 h. 
\ 

21 h, 

millibar. O( % ,,*,c.1 misec. 
II '5 10'2 ~6 87 20 5 - I 

10'2 10'2 95 82 - I 18 7 
10'5 II'2 82 84 17 8 17 13 
6'8 6'4 78 78 21 5 23 6 
8'1 7'4 80 90 20 8 - I 
7'4 7 '1 81 80 6 5 7 3 

7 '1 8'5 89 93 - 0 - I 

9'8 , 12'2 92 95 16 2 19 5 
12'2! 8'8 90 76 20 6 26 3 
8'1 8'8 78 87 22 4 24 2 
8'5 8'1 87 79 22 2 21 3 

I I '2 8'8 88 81 19 7 23 2 
7'4 7'1 87 87 2" .) 2 21 3 
6'8 7'8 85 82 20 3 22 2 

10'2 9'5 95 85 19 4 19 5 
7 'I 7 '1 70 68 23 3 26 6 

7'4 i 7'8 75 78 30 5 32 5 
8'1 I 6'1 84 76 I 3 3 4 
5'4 ; 7'S 73 84 3 3 3 4 
6'1 , 6'8 79 74 4 3 3 3 
6'4 5'8 76 87 2 2 - J 

6'1 6'4 1 89 83 - I - I 
5'8 7'1 I 92 93 - 0 - I 

6'1 5'4 91 79 26 2 - I 
5'1 8'8 85 90 24 2 I9 6 
9'1 9'8 80 83 20 8 19 10 

7 '1 6'4 79 78 21 5 19 5 
5'8 5'4 89 80 22 2 26 4 

76 82 26 

.:~C'1S 
Cloud Amonnt Raiu o ~ 0 Earth 

24 a: .;..>1-< Tempera-and 

~ 
~ cD c.. , 

hours ..... ~ S gj tnre at Weather. "C'" 
begin. '~~ cD «l 10 h. Remarks. 

1:-1;'-

ning ~ I-< ~ 
0 

I 
10 h. ~;..::: 

O:3~-,\1-:21~1. 10 h, 22 h. 0- ...,.. 
lI2~ """ 

--~-~~--~~- -- - .. ----

Tenths of Sky 200+ 200+ 200+ 
covered. mm. hI'S. 

IDe°=o 7< l'5 - - 82 8;'9 8;'9 Dull aml misty. 

10=° 10<: - - -- 78 81 '9 82'9 .0 6 h, and 8 h. Dull. 
10 8 0'8 0'1 - 82 82'0 82'9 .0 at times a. and p, 

7 2 2'5 3'3 - 75 81 '8 S2'9 .° 2 h. .2 * 15 h. .18 h. 
9 10=° 0'3 2'5 - 72 80'3 82'9 Mostly fair. 

10=° 9=° 3'3 - - 73 80'0 82'9 • IS h.-20 h. Dull and mist 

10=° 10=0 0'3 - - 7I 79'7 82'8 Mostly dull and misty. .° 16 
9=° 10 - 0'5 - 73 79'7 82'7 Mostly dull and misty, 

10 0 0'8 - - 83 80'8 82'5 Mostly dull. • 18 h, 
10=0 10 - - - 75 80'8 82'4 ==0. Fair bm overcast. 
10=0 10 - - - 74 SO'3 82'4 =0. Fair to dull. 

9 : 10=° - - - 79 80'3 82'4 Fair; dull and misty later, 
0=° i 2=°,--, - 6'0 - 71 80'3 82'4 '--' a, andp, Fine all day. 
6=° 9 - 5'1 - 72 79'3 82'4 '-' early, Finf'. 

10=0 
I 

10 - - - 70 79'1 82'3 Dull throughout. 
0=° I 9 - 4'1 - 77 79'8 82'3 Fine till I4 h., then fair. 

10=° 8 0'3 - - 77 79'S 82'1 Dull. .° 14 h. 
10=0 0 - - - 75 79'7 82'0 Dull a,; fair later. 
10=0 10=° - - - 66 78 '4 SI'9 '-' early, Dull. 
9=° 10 - - - 72 78 'S 81 '9 Mostly fair. 

10=° ~ 0='-' - - - 71 78'1 81 '8 Mostly dull. = p. 

10=° ? 0=° - - - 66 77'4 81'8 '-'. Dull with =0. 
10= 10=°. x 8'9 - - 67 77'2 81 '7 '-'= a. • 13 h.-23 h. 
1=°,-, 0'-' 0'3 4'9 - 67 76 '9 81 '4 '-' a. and p Mostly fine. 
9=°'-' 9 0'3 - - n6s 76 '3 81'3 '--' a. Mostly fille. .0 14 h. 

10 10 4'1 - - 77 76 '9 81 'I Dull to fair. <no 

6=° 2 - 1'0 - 75 78 '1 80'8 .0 h.-3 h. 30 III, Fair. 
3=°'--' 8,-, 0'3 1'3 - 68 77'3 80'8 '-' a. and p, li'air to fine, 
9=° - 0'1 - 80'8 '--', * 9 h, Fair. .0 18 h. 

y. 

h. 

29 999'4,1008'1 73'8 7 
30 1016'5 1023'2 72'S 

4'7 5'8 3 31 5 4 67 76 '4 
4 '1 4'1 68 70 30 4 32 4 1=° 0'-' - 5'6 - 69 76'2 80'7 '-' a. and p, Fine throughou t. 

5'1 76 n72 

72'S n75 n7 2 

31 1031'6 1036'6 
--------

M,a", rorS.4IOI9"O 

Normal 1013'4 101 3'4 
40 years 

72'1 
---- -- ----~----------------------~--------~J __ ~_~~-
78 '21 7 

~-r7 

4·4 3"7 73 n6r 32 2 32 2 r""~ IO - S"7 ¥ 75.6 

7'5 7'6 i 83 82 3'5 3'8 7'7 6'7 23'7 1'30 - 72 '8 79'1 

7'2-n-S;-I87---~--;.6------~~-- ---=-8'7 I 80'7 76'4 
--!------

7'2 i 79'6 74'8 

, ' 

~ ~ 30 years 30 years 30yrs 
25 years 

, 

SO'7 '-' a. Fine day, 
----------------
82'0 Monthly Totals or Means. 
--- ------------

- Normals, 40 years. 

- ----- -~--- ---.- ._- -- - ---.------~.----- -----

4. ESKDALE OBSERVATORY, DUMFRIESSHIRE,-Lat. 55° 19' N. Long. 3° 12' ,V. 
Heights above :l\fean Sea Level :-Station, H = 242'0 m. Barometer, Hb = 237'0 m. 

Heights above Grouwl :-Thermometers, h t = 0'9 m. Rain-gauge, hl' = 0,40 m. Snnshine Recorder, hs = 1'5 m. Vane of Anemometer, ha = 15'0 m, 

~ ::::!. ::::~ ~;:; I ~~:: I ~~ I ~: ;:: r~:: :~ I :::: ~':: r: r: 1J. 
3 964'5 i 944'2 80'8 81'4 i 82 I 74 10'2 10'8· 97 98 18 14 18 IS lDe=o 
4 958'4' 974'3 73'7 72'91 76 i 72 6'1 4'1 93 69 16 3 24 9 10.* 
5 975'8 979'4 71'0 66'2 i 75 i 66 4'4 3'4 78 91 - 0 - 0 2 
6 978'2. 982'3 68-2 69'2 72 ! 66 3'0 3'4 74 75 - I - I 6,-, 

21 h, 
7 

2 
0'-' 

9 h. 
2'0 

22'4 
x42 '7 

0'5 

1'8 

2'4 
2'6 

Fair to fine. • sllOwer 13 h. 

• from 13 h, / n. 
.=< all day. / * a. Fine n, W 
'-'. Very fine a. 
L.....>. Fine, with lIard frost, 

I 
7 987'9. 989'9 73'1 74'2 75 I 70 4'7 6'4 i 77 98 - I - 0 10 10 2'5 - Overcast all day, .0=0 n. 
8 987'7 985'1 80'1 81'8 x 84

1

1 75 10'2 II'2 i 100 100 16 5 20 7 10=80 Ia.°=O 6'6 - =. =0 and drizzle all day. 
9 980'5 983'9 79'2 78 '2 ;:r; 84 78 8'1 7'1, 85 79 22 10 24 14 10. 5 2'3 2'3 Dull, with .to fille. ~ I4 h, / 

10 990'9 991'5 80'1 80'2 81 x 79 9'1 8'1 i 90 82 24 8 24 7 10.°=° 9 0'3 - =0 a. and p. / p, 
I I 990'0 984'8 79'8 79'2 80 I x 79 9'5 9'1 95 95 20 6 20 6 10.° IO 7'1 - Dull and wet all day. 

12 976'1 987'2 80'8 7S'8! 81 76 9'1 6'4 89 85 20 10 16 5 10.° 7 0'8 0'2 Dull to fair. 

;~ ~~~:~ ~~~:~ ~~:~ ~r~! §i x~~ ~:~ ~:~ ~~ ~~ ~~ i ~~ I~ ~~.o ~~. ~:~ ~6] 1 1 1 g~~~c~~~ ~Ie~!~,. ~ II 1[;3 h. 
IS 989'8 982'2 80'7 80'9 81 x79 9'8 10'5; 9.5 98 20 12 18 13 10=° 10.°=° II'4 - ~ ~ F::; ~ =0.2. Line squall SSW to N 
16 979'0 995'0 80'2 77'S 81 76 7'8 6'4 78 77 24 17 28 5 9 3 - 0'4 Z Z Z Z Fair and breezy. Fine n. 

17 1005'! 1008'6 71'1 7°'3 78 70 4'1 4'4 80 89 - 0 - 0 4L.-J 8 -- 3'4 ,-,0 early. Very fine, 
18 ,1008'81008'4 74'7 75'2 78 72 6'1 6'1 88 84 - 0 - I 9 10 - - Fair to cloudy. 
19 1008'3 1007'9 75'0 74'9 76 74 6'1 6'1 87 86 - 0 - 0 10 10=0 - - Dull, overcast, and dry. 
20 1008'1 1008'6 73'8 75'3 76 74 5'8 6'1 88 84 - I - 2 10=° 10=° - - Dull throughout, 
21 1007'2.1004'4 75'9 78'2 80 74 6'4 7'4 84 87 16 6 20 3 9=° 10 .- 0'3 Fair early; overcast later, 

22 996'3 I, 987'7 77'5 75'2 79: 74 7'4 6'1 90 82 20 3 24 6 10 6 - - Dull all uay. Fine n. 
23 979'8: 974'8 76'3 74'9 78 74 7'1 6'1 93 S5 20 5 24 310=;:'° 5 1'0 1'4 Fine to dull, • 14 h, 30 m. 
24 976'8 i 987'8 74'8 70'9 76 7° 5'1 3'0 73 n62 32 10 22 6 5'-' 0 1'3 5'2 Fine, bright, and cold. ........ n. 
25 985'4 i 979'2 74'4 79'9 80 7° 6'4 9'5 95 96 16 2 20 14 lOe=o 10.° 16'0 - *0 5 h. Dull and cold. / p. 
26 978'41968'3 76'4 74'4 80 74 6'8 S'S 86 85 20 9 24 4 10 5.=0 15'5 - Dull and squally, *2, 

27 968'71967'0 73'7 72'9 75 72 5'4 4'7 84 78 22 II 26 7 10 2 3'3 - /00 (4 in. deep), 
28 967'3 970'4 ]I'3 71'6 73 70 3'7 5'1 72 93 26 9 30 13 I 5* - 4'7 *00· Beautiful day. < 20h 
29 978'1 I 986 '6 72'6 72'1 74 71 5 '8 5'1 99 86 32 13 32 9 3 I 1'5 3'8 00· Cold and windy to fine. 
30 993'311000'3 70'2 70'6 73 67 3'7 4'1 73 82 32 3 - 2 3 I - 4'1 *0 early. Very fine, 00 (4 in,) 
31 1005'511005'7 62'3 67'7 n 69 n 62 2'7 3'4 97 86 - 1 20 2 5 0 0'8 ?4'O 00· Very fine all day, 

Means 986'4'1~ !5'4-m-178'o-~-7s-6-6-I8rI86-I--~---h'8~ 6'4 141'1 I'20 __ ==~= Monthly Totals or Means, 

~,m\ 974'2 76-7-mT;:;I~~-7-6-i--;;-I--;-I--M--NI---------~ 0'31 Nor-;;:t~------
The solar radiation is the mtlan of the readings within the nominal hour of observation (II h. 30 m.-12 h, 30 m.) unless some other hour is specified, 

Temperatures at or below the normal freezing point of water are printed in small type, ' 



ATMOSPHERIC ELECTRICITY AND TEHHESTRIAL MAGNETISM.-DECEMBER 1913. 83 

5. KEW OBSERVATORY. 

Potential Gradient, Velocities of.Q Air-Earth . 
Volts per metre. Chalx·ge10p~,r ce, Ions for 1 volt :~~' Current .s B >, ,~ E >. 

F t 8 t' t 0 X 1016, Z~d'~~<Il Day. ac or I' r. per cen 1me re, g ..... ~ ~.::; 6'n ~ 0 
'"0 x '------'~5 '0 ~6 '0 Maximum. I ~1inimum, 1 )Iaximum, 1 Minimum, I 

3h,I9h,j15h,I21h, +. 1 - +, I - .. ~ c1· I C2, 18000-y +, 1 18000-y +, I Range, 15° +, I 15° +. Range. 

---v!~E 'j~~ ~:s-'-' V£~~' E'~~~U'iE'3r:;~u' cm/sec, cm~c, E.-~U, ~mp/cm~ 0 0 4~9 ~ ~17 ;81 1 l~ T~15 I8 36 !8 ~ ~~ 29!8 ;~ ~~, 7'0 

Horizontal Force, West Declination, 

2 320 335 285 - 380 200 - - - - - 0 0 499 7 35 i •• 473 21 52 26 35'1 12 45 29'1 20 44 6'0 
3 265 265 150 400 360 - - - - - 0 0 499 6 58 480 12 49 19 34'6 12 27 30 '7 20 10 3'9 
4 105 415 z+ 310 - - - - - - - I I 499 7 12 11431 19 13 x68 34'9 1737 n l 9'5 19 23 XI5'4 
5 320 115 485 750 360 120 - - - - 1'10 I I 506 5 30 469 14 47 37 36 '7 13 52 27'9 23 59 8'8 
6 675 710 635 610 - - - - - - - 0 0 496 I~ 30 476 II 7 20 34'3 13 46 27'8/ 0 2 6'5 

7610 SI5 275460 - - - - - - - 0 I x526 21 30 474 197 52 34'81239 28'7. 22 44 6'1 
8470645345 250 420 380 - - - - 0'85 0 0 504 620 4792318 25 34'71337 31'1 02 3'6 
9 70 170 160 560 - - - - - - 0'55 0 0 500 7 54 472 19 0 28 34'6 13 0 29'2 19 10 5'4 

10 230 480 390 595 - - - - - - - 0 0 495 19 12 479 10 55 16 35'7 1249 31'3 3.J.3 4'4 
II 380 635! 485 390 - - - - - - - 0 0 498 9 10 481 3 10 17 33'7 ,13 33 31 '1 7 40 2'6 

12 902851335620 - - - - - - 0'95 0 0 5001848 4812058 19 34'61225 29' 120 51 5'5 
13 415 655 1460 505 - - - - - - - 0 0 498 19 18 486 II 41 12 34'6 12 32 30 '3 21 38 4'3 
14 320 440 425 470 - - - - - - - 0 0 502 12 3 i 480 16 9 22 35'6 15 59 30 '8 21 58 4'8 
IS 250 390380 - - - - - - 1'35 0 0 500 858 ! 485 2339 15 34'0139 30 '6 248 3'4 
16 125 515 325 285 - - - - - - - 0 0 502 8 50 i 482 I 5 20 33 '6 5 43 31 '0 20 28 2 '6 

17 170 400 560 595 - - - - - - - I 0 498 18 10, 483 4 38 15 33'8 12 43 31' I 7 43 2'7 
18 530 790 760 940 - - - - - - - 0 0 503 I~ 25 1 488 I 41 15 34 '8 II 49 28'8 22 15 6'0 
198601160955760 - -I - - - - - 0 0 502 9 6 : 4691458 33 36 '9 1450 29'3 22 33 7'6 
20 540 840 610 865 - - - - - - - 0 0 499 19 30 1 478 I 0 21 33'3 12 12 30 '6 18 53 2'7 
211715 910 335 380 - - - - - - - 0 0 497 22451 486 ill 52 nil 33'4 1243 29'1 23 9 4'3 

22 415 540 620 585 - .- - - - - - 0 0 505 10 26 i 483. I 5 22 33'4 19 3 30 '91 6 4 2'5 
23 460 585 Z+ z- - - - - - - - 2 0 493 9 15, 477! 23 9 16 32 '4 II 46 30 '.8 7 40 11 1'6 
24 620 840 435 700 - - - - - - - 0 0 490 935! 474 I I 6 16 33'3 13 5 30 '5 20 19 2'8 
25550680520285 - - - - - - - 0 I 499 55044312115 56 34'6 I11~ 22'S 2048 12'1 
26 70125185 - - - - - - - - I I 499 223 4551163 44 x39'9 20 26'811630 13'1 

27 -60 185,210 285 - - - - - - - I I 492 22 4 465 i 17 49 27 34'7 1343 27'S 117 58 I 7'2 
28 135 320' 195 195 - 1 - - - - - - 0 0 4S5 22 57 468 I I 20 17 34' 4 13 25 30 '0 i 19 22' 4'4 
29 1 - _ - I - - - - -, - I 0 489 17 30 475 1 0 53 14 33' 3 12 58 28' 5 I 20 41 I 4' 8 
30 I 540 620 - - - - - - I - 0 - - - - - - - - 1 - -
31 220 790 I 920 795 - - - -, - 0 - - - I - - - - I - -

M.--;7a:I56r~!m~w:-=-I-=- - - ~--=-----=-- - - ~-=--ml-=-- 25 ~--=--~-\-=--:----s:6 
.:. 23 days. The mean values of the Potential gradient in Table 5 are computed from the data for those days on which values at each of the four hoUl's, 3h

, 9\ 15h
, 21t, are 

given in the table, A similar note applies to the values in Table 6, " Magnetic cnrve measurements on 30th and 31st too uIlcertain, owing to 
return of magI,letographs to their original position in the basement of the Observatory, z Indeterminate, 

6. ESKDALE OBSERVATORY, 

Potential Gradient, Velocities of ,€ Air-Earth ... <:)... • Volts pel' me.tre, Charge pel' cc, Ions for I volt ~ C t <:) ~ , ..... <ll , North Component, West Component, Vertica.l Component 
x 1020, :.3",' urren'~ <:) :>-. ~ -0 ;>., 

Day, Factor 5'24, per centimetre, g~ X 10
16

, ~ ~~ S:o~~I------I;--;-----I--------;1 I 
~ x ~ 6 '0 ~ 6 "0 Maximum, Minimum, Maximum, Minimum, Maximum. Minimum, 

3h,:9h,115h,121h, +'\ - +.1 - 8 CI ' I c2, 15000-y+, 15000-y+, 5000-y+, 5000-y+, 45000,},+, 45000-y+, 

vim, I v/m, v/m, I v/m, E"l11,u'IE,-m,u'lcm/sec, cm/=sec'IE,-m=_,u, Amp/cm:J, --- h m -y i -y I h m h m: -y -y h m It 1Jl. '}' 1 'Y I h m 
I 55! [59 21! 138 - - - - I - 2 C 0 5 33 1018 1 9941 3 29 3 33: 177 134 22 3 16 20, 258 248

! 4 28 

2 351314 - - _ - - - - - I 20 50 1021 I 987 i 21 50 12 40 ' 164 132 20 41 20 22 260 249! 10 8 
3 - --948 -284 - I - - - - 2 C 0 6 50 10151 995. 12 43 13 33 162 142 20 8 14 20 257 25 11 8 42 
4 III 422 i 560 249 - - - - - - i-I b 2 10 44 IOI9 n945 i 19 12 17 50~ 170 n 66 19 18 19 17 x30 4 250

1

10 47 
5 235 512 360 457 - - - - - - - 0 a I 5 22 1022 I 976 12 38 i 50' 177 125 24 0 16 6 2701 248

1 

5 28 
6 539 124 464 512 - - - - - - i - oa 0 6 13 i 101 3' 989 10 57 13 43 161 122 0 12 ::: :;: ::: I t 

~ 4~~ ~~6 2~~ ~~: = = = = = = I == ~: ~ 2~;~'X ~~~~ I~~~ ~~ 4: ;~ ~~ ~~~ ::; ~~ ;~ 22:::5
01 

2;7 2~61 l20 
9 76 -76 104 104 - - - - - - - 2 b I 16 16 1019 984 19 0 18 21 161 127 19 7 19 19 263 250: 7 57 

10 104 118 131 124 - - - - - -- - I a 0 17 52 1015 996 10 54 12 45 165 1471 9 16 15 38 258 252110 20 
II 83 48 207 III - - - - - - - I b 0 6 35 1016 1001 II 42 J332 156 145 4 10 14 27 257 250 ,' 9 35 

12 69 55 187 346 - - - - - - - I b 0 18 51 1019 1000 21 0 14 10 161 130
! 20 50 21 2 263 250

1

10 45 
13 200 Z -62 90 - - - - - -! - I b 0 18 43 1014 1001 II 49 13 22' 160 143' 20 36 21 50 258 250110 15 
14 I II 138 62 249 - - - - - - - I a 0 23 13 1014 993 16 8 15 59 I 168 143 23 35 18 10 259 247

110 37 
15 III 138 III -14 - - - - - - - I b - t t t t t· t t t t t 1" 1 t 
16 Z J 31 237 380 - - - - - - - I b - t t t t t t t t t t t t 

1 

17 588 353 471 353 - - - - - - - 0 a 0 18 6 1016 1005 II 52 13 20 160 146 0 II 16 30 259 25 1110 45 
18 152 221 166 242 - - - - - - - 0 a 0 19 55 1022 1005 I II 35 13 10 166 133 i 22 20 17 50 258 25 1,10 10 
19 124 194 464 471 - - - - - - - oa I 9 0 10181 979114 42 14 43 181 137 i 22 27 16 30 263 249! 9 28 
20 318 332 332 408 _ _ - - - - I - 0 a 0 19 32 1014 1000 0 50 13 471 157 143: 0 33 16 30 260 25 2 110 55 
21 152 284 242 367 - - - - - - 1 - oa 0 22 44 1018 1003 II 54 12 43, 158 138 23 7 21 45, 258 253110 25 

22 159 249 166 270 - - - - - - - ou 0 10 7 1018 1002118 15 19 01 161 145 044 2022 259 249i 10 54 
23 173 '-118 118 256 - - - - - - - I b 0 19 52 1015 1004 3 7 12 53' 157 146 21 23 C~ 4;} 256 25 1

! 10 32 
24 III 1256 270 464 - - - - - - - oa 0 20 10 1017 1004111 17 13 101 160 146 2 26 19 0 1 255 249\10 28 
25 1591-173 118 -581 - - - - - - -2 C 1 5 40 1038 966: 21 14 10 59 169 84 20 46 21 13 1 274 2411 5 58 
26 -374 97 -512 263 - - - - - - - 2e I 221 1032 978[12 7 2 5X204 116 16121612,266112311228 

27 z I Z 1031 173 - - - - - - - Ie I 22 1'1037 988,12521331 161 117 174818 lOi 264 2511947 
28 166 I 124 284 339 - - - - - - - Oa 0 22 53 i 1012 996: 13 9 13 40 161'1' 141 19 21 15 10 258 250112 31 
29 471 I 533 221 401 - - - - - _. - I b 0 17 31 1014 1001 12 37 14 20 158 134 20 41 16 5 258 248,12 20 
30 214 463 394 325 - - - - - - - I b 0 23 39' 1014 1001 II 18 10 13 81 159 143 17 52 16 50 I 265 251 9 IO 

~_ ~_!_284 629_ ~_I-=--=- -=--1-=--~~'-=- -=--~ __ 0_ ~ ~ ~I_I~ ~1~~J~5j~ ~',~ ~ 9 4
0 

11, 174*, 207* 227* 257* - - - - - - - - - - 1020 1 9921 - - 165 II 132 - -' 262 249 -
• , I 1 

* 26 days, See note above, 
l' Clock stopped, 

x denotes the maximum and n the minimum value in the column, 
::: Instrument recovering after readjustment, 

z Indeterminate, 
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7, Tables of Wind Components in metres per second at fixed hours, together wIth the mean velocity (horizontal movement) in metres per 
second for the hour with the maximum hourly run for each day, or the greatest velocity attained in a gust and the time of its occurrence. 

HOLYHEAD. t§ I' DEERNRSS, t 
Height of Head abuve-Roof 8'S Ill., Ground 13', Ill" ~I.S,L, 19'2 m, 
Height of Cups above-Roof 4'6 m" Ground 7'(i Ill" )1.S,1,. 15'2 m. 

Height uf Cups above-Rouf 1'5 Ill., Gruund 4'!) m" .\1.8, L, 57'3 m, 

3li. 9 h. 21 h. 15 h, 9 h. 3 h. Max. Time of 
Date. ----.--- ill a - Gust. Date, 1-------1 1 1 -

S. N, W. E. S. N. 'Y. E. S. ~._~~~~ _S_' _I N_:r_. _W_-l E. _G_I_1S_'t'_I _____ I ___ SJ~. i \~'J!~ s, N, W.I~: 

Vel. ill 
____________ Max. 

I 
I 

'i-----1---:-, --:-I--I'--'Honrl \' 
S. IN, \'17'1 E. s, 1 N., W, Eo HUll.' 

15 h, 21 h, 

I 

I I / V HI'S. }Iin. 1 I 
1'8 9·0!... .., 1'7! 8'3 ......... 9'5 .. ·1 .. ·· 8'5 .. • 13"9 {I~ ~n ... i 5'0 12'T ... \12'5 

2 '6 6: 4 I! .. , 4'0 , .. 1 4 '0 .. , 6'91'" 6'9 7'9 ... i 5'3 .. , IS'3 24 30 2 , .. I, .. 7'2 5'6 , .. I <'6 4'5 

3 10'6 7 I ... 9'6 1 ... 6'4 .. ,109 ... 4'5 3'9 1 .. , :19'6 .. , 31 7 19 40 3 1'4 3'3 ",I:" 4'9 

4 1'5 7'41. , .. I, .. IT8'oi ' ..... 8'2 1 9'7 ... ,1,2'9,14'8

1

'" 34'4 12 45 4 9'2 T5'4' 

5 7'1'" i1G'6! .:: "'15'3 12'81'" '''I 1'0 0'2 ... 1 1'3 0'3 ,.. 2r6
5 

I~ 2505 ~ 6'7 6'7 9'5 .. , 

2'6 6'4' ... 
1 

... 10'9 ", 

4'2 .. ' 0'8 
6'2 9'2,,,, 
5'8 s'8' 

:::\ :: 
2'8 1'1 
6'0 9'0 

3'6 

-,;: 
13'4 

II'8 
10'2 
IS '7 
9'8 
5'2 6 r 4'6 ,.. "'1 "'1 1'3 ,.. .., ... 3'6 ... : 1'3 ... 3'0 2'0 3"0 1'8 1'8 

7 0'1 i", 0'7 ... O·I! .. , 0'7 I'll .. , 1'7 3'8 ... ! 0'8... I I '2 22 0 7 3'3 .. · I... 3'3 7'9 [' 

8 5'2 .. , i .. , 4'71 ... 1 4)'" 6'7 i... 2'8,... 7'9 .. ' s'3 17'0 24 2S S 1'8 .. , 1'8 '7 :.:.:. IT:> 
9 7'8 "'i7'S 4'9

I

, .. j1'4/'" "·!4·611·2:... 2'4 12'3 IS'3 14 20 9 ... II'S :; .. 
10 2'1,10'6 ". 2'3III'6I'" .. ,13·9! 9'4 ... 10'2 18'3 6 35 10 5'3 12'8

1 
2'7 13'8 

II 1'9: 9'6 1'4 1 .. , i 7'T , .. 2'41 "'15'7: 4'9 4'9 16'5 21 45 II 2'2' ... II'3 4'6' ... !II'2 

12 6'3, ... \6'3
' 

4'4 ... 110'6 ...... i 2'0:IO'3! I ~'.~ 7'6\'" IS'S 7 10 12 7'6 ... 3'1 5'6 .. ·15'6 

13 ... ! 3'1 7'6 1'81' 9·0 ! .. , '''I'''I'TO'sl ::: 2'010'3 ::: 17'0 17 35 13 1'8 9'0 "'\4'9 
14 T'8: '.. 9'0 1'0... 5'1' ,.. 4'2 ... I 4'2] ,.. 4'7!"" 3'1 ... 16'5 2 25 14 4'9!II'8 6'4 9'6 
15 4'0 ... 4'c 5'1 5'1 8'5 "'15'7' ... 10'61 .. , 4'4 ... 21'5 20 55 15 4'8 ... ! I'o ... 1 9 '8 
16 ... i '" 15'4 8'41 12 '5:... . .. 1 7 '6 7'6 .. ' 25'5 6 55 16 5'2 ... i 2'1 4'41 4'4 

17 .. , : 8'5 5'7 4'3 1'8 1'61 ... : 1'6 "'1' 0'3 0'6 14'3 0 30 17 1'1.2'8 3'9 

IS .. , : 0'6 ;:~ 0'5 1'2 ::: ~:~II ::: 2'3 '" 0'6 2'9 i:Z ~~ ~~ ~~ I'3, ... 1 0'9 1'9 I'J 

~~ .. , i ~:~' 5'5 :.~ ... 1... '" !:~ ::: I ~:~ !:~ 8'9 2 20 20 2:3
'" ! 2? ~:! ~:~ 

0'8 3'6 

4'8 8'9 

4'4, 
14'8 : 

' .. 13'1: .. , 

13'1 ... 

5'1 12:41 .. ' 
6'0 90 

5'1 7'6 
2'9 ·14'8 

... I' 9'5 

38 "'1 2
'6 

.. '1 4'1 ,10'0 

.. , 2'9 /1 4'5 
4'6 ... .., ::; 2'3 i ::: 

2'y '" 2'1 .. , 8'0 1'6 

II'7 7'8 '" 

1'4 

1'8 '" 2'7 

.. ·1 .. · II'T 

0'4 

3'0 
1'6 

6'5 6'5 

1'3 
1'6 

II'I .. ' 

12'6 i .. ' 21 1'6 0'4 ... 0'9 0'7[3'5 ... 1 0 '4 2'3 S'9 I I 55 21 3

0 

::: I'I~:: 15'4['" 

22 0'6 .. , 1'5 0'6 1'5 1'6 ... S'o 3'01 .. , 7'3 12'1 21 40 22 ... 12 5 13'8 ... 3'8 

23 3'6 5'9 3'1 7'6 '" i, 6'0 9'0 17'0 23 25 23 ... 1 5'9 2'6 6'4 

. I 09 0'9 ... 9'1 .. , 

24 " IS'3 .::: 10 24 16'I' So 12 I 7'5 II'I 7'6 5'1 ' .. i 4'7 7'I I ,.. J 8'6 8'6 
25 7'9 4'9 .. , 7'4 5'3 7'9 7'2(... 7'2 ,.. 18'3 20 40 25 0'3' 1'6 10'5 
26 7'0", 7'0 0'7 3'si , .. 9'3 9'3 , .. ! 5'1 12'4 .. ' 27'3 19 30 26 2'6 .. , 5'4 4'1 ... 10'0 

9'8 

7'4 4'9 

3'3 
8'2 

4'1 10'0 
2"2 3"2 

~~:~ I 
16'1 , 
15'1 
1'3'4 

. 17 '4 
14 'S 
15'1 
IO'S 
16 '1 

4'6 
3'6 
6'9 

II '8 
16'4 

13 '8 
10'8 
16 '1 
14 '8 
IO'S 

27 '" 14'1 2'8 ... 14'1'''' 6'3 15'2 .. , j ... 14'4... 26'0 
28 2'2 10'9'" 7'0'10'4: ... 9'011'4 ... 1 8'2:12'3 ... 24'6 

( J4 
1 IS 
20 

3~} 
25 
35 

27 
28 

5'6 2'9 6'9 6'2 7'5 S'9 
4'7 7'1 7'1 4'7 12'1 .. , 12'51'" 15'4 

29 16'1 ... 9'1 3'8 6'91... 2'9 5'7... 2'4 16'1 
30 .. , 5'5 ... 2'3 "'13'3 1'4 .. , 1'7 1'1 0'4'" 2'0'" 6'9 

29 ... II ... 15·7'...., .. ' 14'4 ' .. III'S I'" .. , 21 '9 
30 ... 8'5 ... 3'5 ... 6'4 .. , I 2'6 .. , 8'2 '" 3"4 .. '13'3

1 

... 3'3 * 
5 
* 

31 .. ,...... 4'3 .. , ... ,"': 1'6 2'0 ... '" ... 2'2 ... 1 1'4 '.. * ______ 3_I_~~~_~_._ .. ~_~~~_~~~I_'_"~-
1 

S\t-!:} I16'4 167'0 133'4 I92'S II7'4 202'0 109'1 161'9 
8+N&\ --------------1-- -----
W-f:EJ 104'5 198 '6 97'1 193'7 13S'3 201'3 II7'6IZ02'7 
8,v~t} 1'5, 148'0 - 10'7 165'1 -7'9 16S'3 -5'4 174'1 SW~~} -41'0 '155'S -9'0 168'S -16'2 ISO'4 - 14'3 144'5 

Dat!'. 

2 

3 
4 
5 
6 

7 
8 
9 

10 
II 

12 
13 
14 
IS 
16 

17 
18 
19 
20 
21 

22 

23 
24 
25 
26 

:3 h. 

SCILLy,t§ 
Height of Head above-Ground 9'8 m., 1\1.8.L, 49'7 m. 
Height of Cups above-Grouud 5'& Ill., M.S,L. 45'7 m. 

9 h. 15 h. 21 h. 

GREAT YAP.:MOUTH. t§ 
Height of Head abuve-Roof 10'7 m., Ground 12'8 m" 1\[,S,L. 15'9 m, 
Height of Cups above-Roof 3'7 m., Ground 18'3 m., M.S,L, 22'3 m, 

3 h, 9 h. 15 h. 21 h, 
-----.-- ---------I-------!-----·--

SJ x'l~1 E. S. N. \Y, Eo S. N. W, E. S. N. W. E. 

:Max. 
in a. 

Gust. 

Time of 
Gust, 

V, HI'S. Min. 

Date. 
S.IN,IW,! E, 

~~~I-:.~ ~~--~~~'2 

Max. ill 
a Gust 
(Gorle
ston), ~J~~J:~I E, s, N.! W./ E, 

I

i 1-'--1 -I---"'''T-,--

1'9 

'" I S'3 

... 1 9'6 

* * 
7'4 17'7 
3'3 16'8 
... T2'S 

6'8 6'8 
0'8 

7'1 

6'6 4'4 

"'9 3'9 

9'4 

4'5 3'0 
0'6 2'8 

3'8 

7'4 7'4 

6'7 

1'9 

... ..' i 3'01 7'3 1'6 8'1 9'6 13'4 3 50 ",. 0'6' 3'2! .. , .. ' 3'6 13'0 

3 31 '" 3'31 .. , * * I * * 15'6 2 I·ti: , .. ! 8'1 * "' ,* 15'3 23 35 
* 8'8: "'IS'8 1I'2 'IT'2 6'9,16'6 31 '5 24 25 

... 14'1 '14'1 10'9 !1O'9 7'9III'8 32'2 35 
3 
4 
5 
6 

0'6 , ' 
4'0 i 

5'1 

2'9 
4'0 

5'1 
6'6 

13 ... 1 3'0' 
'5 , .. I 6'5: 

3'7 ... , 3'7 I 

6'0 ' .. 4'01, .. 9'6 .. ,I 1'9 22'8 

3'0 7'31'" 1'91 9 '3 20'6 

s·g 
s'S 

2'91 14'7 2'4'12'3 2'6
1
13'0 24'3 5 40 

9'81 14 '6 S·! \12'3 TC'6IIO'6 23 '2 12 55 

3'.~: 5'2 '1"6'1
0
,.'9,\1., 4

3
.';)9" 2'4 "'1 1'6 16'0 1 5 

06 [ 2'8 3'8 ... 2'6 8'7 24 25 
1'5 , .. i 7'4 .. , 8'3 S'3 7'1 7'1 16'8 18 40 

6'214'2 ... '5'35'3' 5'913'9 13'0 S 30 
::: 12'8! 4'2 ..... , 6'31 3'5'" 8'5 12'0 3 40 

"'12'1 i 10'6 8'0 ,1 5'3
1 

4'514'5 I5'S 12 30 

7 
8 
9 

10 
II 

1'2 

z'O 

1 '7 

6'1 
5'6 

2'0 4'8 

1'4 

4'2 ... : 4'2 
0'3 i 1'6 

1'91 I) '" 
'4 .. 13'6 

3'7 ... 5'5 
I'l

l 5'5 
0'61 3'2 

4'9 
0'6 2'9: 

2'6 3'8;... 0'6 3'2 17'9 

. I 'I 5'7 ? 
:.: ~'.~ i ~~~ :.: ~'.~ 3'3 6'5 

2'6 3'8 i .. , 2'0 ... 4'8 I I '2 

4'71 .. , 1'0 r8 13'9 
2'8 6·7!... 1'0 5'1 13'9 

3'1 

1 0'6 3'2' ,,, 0'5 ... 2'6 8'0 

1 '5'6 
::: 1 ~:~ 3'3 

1'0 5'1 

4'5 
1'0 4'8 

... 2'4 1\ 1:6 2'4: 1'6 2'3 2'3 II'S I 45 
.. ' 54 1'6 .. · I 3'9 i 3'2 , .. \4'8 S'9 L~ ~n o'S 4'2 1'0 5'1 

3'2 .. , 1 4'8 5'6 .. , II 5.6: ... , 4'6 .. , 6'9 II'S 24 20 o'S 3'8 0'61 .. , 2'9 1'0 
6'8

1
, 6'8 5'9 I 3'9, .. , 7'0 1'4 14'0 9 20 2'7 4'1 1'21... 6'1 1'7 

12 
13 
14 
15 
16 

1'0 5'1 
4'8 

S'3 
5'7 

3'5 8'5 

13'9 
10'3 
12'5 
12'5 
17'9 

4'61 I: 1 10'2 0 40 17 5'5 3'7 .. ,lg·9 6'7 2'8 4'7 

1.0 .. , 4'9 I· .. , 3'9 ...... 7'5 " 

4'7 
5'13 
5'5 
2'8 

17'0 
10'7 
10'3 

'1'" 1'9 2'36 1' .. , 3'5 0'7'" 3'7 10'~ 22 20 18 6'7 6'7'" ,I, 1'5 7'7 1'4 7'1 1'2 

12 ... 6'2 1'.6 I! .. ' ' g'I 1'51 .. , 7'4 13'3 13 20 19 0'4 2'3 .. • i 3'3 "'; 1'4 5'8 5'8 3'7 
1'4 ... 7'0 14'" 7'0 0'9 1 ,.. 4'5 12'5 3 15 20 8'2 .. , I'" ' .. i 3'3 1'1 2'8 2'8 

3'8 5'4 2'41 ... 5'8 i 6'7 9'7 17 10 21 0'4 0'9 1'6 0'6 3'2 3'6 

'I ! 

9'4 
6'8 

7'0 1'3 ... 3'0 Y'7 ... 1'5 3'5 10'0 3 35 22 2'6 0'6 2'9... 2'4 3'6 1'5 3'6 

7'9 6'3 . "",'" 10'4' ... ; 7'0 10'0 ~~:~ 2~ ~~ 23 1'4 2'2 2'e 3'0 .. , 0'9 2'1 1'3 3'0 i , .. 

6'5 
6'2 

15'2 
11'2 
20'6 1~:~ l!'.~ I~ .. ~ I!:~I· ::: ;; '~~::;::: ::: ;',~ ::~i:;:: ~~:~:~ ~~ ~i ::: ", ;:; ,'6 ::~ ::;1 ::: ;::11 ~,'~ i:f r! 3'4 i::!1 ::: 

I I I'· .. · i 

27 6'71O'} 7'2 10'7 i .. , 3'7' 8'9 .. , 4'2! 6'2 20'S 5 20 27 1'4 7'1 1'6 8'0 1'21 .. , 5'8 1'5 7'4
1 

.. . 

28 9'2\ 3'8 12'3 5'1 i .. , 14 '6\6'1'" 13'9 i 5'7 24 '0 18 25 2.8 0'7 3'5 0'6 2'9 ... 1 2'9 4'3 1'0 4'8 .. . 

19'7 
12'1 
22'4 
23'7 
16'1 

29 20'0 4'0 13'3 ... I ... 14'6 ... I ... 12'5' .. ,/... 26'7 6 50 29 0'8 3'8 3'0 .. ·1 8'7 S·S ... 10'4 ... ! 7'0 
30 6'2 ... 6'2 5'4'" ' ... 1'91 .. , I 4'6 ... 4'51 .. , 3'0 17'5 I 25 30 7'9 ... 12'1 5'0'" I 9'0 9'0 ... 10'9 ,,, 4'5 

Tillie of 
l\Iax. 

-~ 

5 
15, 17, IS 

I I 

10 

1. 12 

16 
23 
II 
10 

7 

12 
20, 21 

I 

7 
13 

13 
23 

23, 24 
19, 24 

7 

9 
21 

3 
11 

5, 9, 13 

24 
3 
I 

19 

Time of 
Gust. 

HI'S, ~Iin, 

I 10 

20 10 
23 5 
o IS 

12 25 
21 0 

23 55 
IO 45 
12 5 
14 55 

45 
II 0 

24 10 
12 IS 
21 10 
23 50 

50 
50 

22 10 
3 50 

18 0 

5 15 
17 30 
15 25 
17 0 
23 50 

I 5 
15 20 
24 25 

8 15 
40 _3_1_ ...:..::... ~ _"_' ~...:..::... _,,_. , .. I 7'S ,,, .. ,I .. ·! 3'8 0'3 ... I ' .. I ~'7 11'0 S 10 31 ~ _8_'6 _,~~ _6_'4 _"_' _2_'6 _*_!_*_ ~ _* __ *_ ~ ~,~ 

S'*~:} 120'S 20~'S 135'0 ~1-.S--1-42~1~2-·9-~~-,4-i~6-'8- ---I----I~I-t·-!--E&-} 66'5 126'6 79'4 117'8 85 '4\ 137'6 81'1 137'1 ---I-~--
SW~:} -9S'4 +99'2 -89'6 +120'0 -92'81+105'5 -S6'o+;IO'S ~NE\';} -II'7 70'4 - 2'4 77'S -21'8 67'0 -23'1 69'9 

The veloci.ties at fixed hours are means for the interval from 30 minutes before to 30 minutes after the hour, The hours are numbered I h, to 24 h, Time is referred to Greenwich 
+ Mea!l TIme. * No record, t Robinson Cup Allemometer; Arms 0'61 m.; Diameter of Cups, 0'z29 m, ; Factor 2'2, 
+ Ro.bmson Cup ~nemometer; Arms 0'305 m,; Diameter of Cups 0'127 m, ; Factor 2'8, § Dines Pressure Tube Anemometer, At Gre~t Yarmouth, Holyhead, and 

SClI!y th.e rea?mg~ at fixed hours li.re taken from the Robinson Anemometer; the maxima quoted are the greatest winds in a. gust as recorded by the Dmes Pressure Tube. 
The dIrectIon gIven IS that from which the air is moving. Thus an entry of 10 under S, and 10 under W. indicatt's a wind of 14 mls from S,W. 



THE FREE ATMOSPHERE IN THE REGION OF THE BRITISH ISLES.-DECEMBER 1913. 85 

8, The Lower Layers of the Atmosphere from the Surface to 3000 metres (10,000 ft.) above Mean Sea Level. 
Soundings by Kites (K.) and Pilot Balloons (P.). 

ESKDALEMUIR. P. I, 

December 16, 1 I h, 58 m, to 12 h, 3 m. G,M,T, 

ESKDALEMUIR. p, 2, December 16, 

13 h, 4 m, to 13 h, 8 m, G,M, T, 

ESKDALEMUIR, P. 3. December 17, 

14 h, 33 Ul, to 14 h. 42 Ill. G,M,T, 

I
t> t> 

I Wind. '8 ...; Wind, '8 ;::: 
.... Cloud 0 Cloud 

j Hael)io~~1et i ~ J Observations Hbeight I ~ ~ Observations Habeiogvhet 
• C t c:<S and a ove C todd C t l\I.S,L. Direc- Velo- omponen s, ~ 0::1 Remarks, M.S,L, Direc- Velo- omponen s. ~ o::l an M.S.L. Direc- Vplo- omponen s, 

~ 4-0 I Remarks, 

I 
tion, city, :a '0 tion, city, I .'~ 0 tion, city, I 

W,-E.I S,-N, i ~ i W.-E. S.-N, ~ W,-E. S,~N, 

Wind, 

i 

metres'I~~~e;~ mis, i mis, i m/s. i mIs, metres, Pr~~e;~ m/s. I m/s. m/s. m/s. metres, Pr~~e;~ m/s. I mis, I mIs, m/s. 

Gr~atest l 860 287 22 '9 + 21 '9 - 6'7 I } 874 ... I Balloon JL 950 290 3 '0 + 2'8 - 1'0 I 
heIght. J I ... .., ... I entered , 

I 750 289 18'7 +1 7'71- 6'1 750 305 16'2 +13'2 - 9'4 ~I~-~d: 750 244 1'6 + 1'4:+ 0'7 

,I

! 500 293 15'1 +13'91- 5'9 , 500 301 8'5 + 7'2 - 4'4 , 500 184 I'3 + 0'1 + 1'3 I 
I r 2' 3 r 2' 5 r I '6 

:~~~3"II} 340 ." ". II .. . ... I } 340 ... ," ... ... ,I ~ 340 
,.. ,,, .. ,:... I 

~:~~::d } 240 .. , ... ... ... J I 240 ... .., .. ...) } 240 ... '" ".! .. , J 

Cloud 
Obsp,rva
tions and 
Remarks, 

I I 1 --. -[-------1----------------------------1-.--------i--------

~~~':I::~';~! 0 3[6 24'9 1+ [7'3 - [7'9 ... LiftI8 gIll. 0 299 26'[ +227 - [2'7 ... Lift 28 gm, 0 330 6'8 + n! -5'9 ... Lift 5 gm. 

ESKDALEMUIR, P. 4. ESKDALEMUIR, p, 5, December 20, 

13 h, 0 m, to 13 h, 9 m, G.M,T, 

ESKDALEMUIR, P. 6. December 22. 

December 18, J2 h, 53 m. to 13 h. 2 m, G.M,T, 13 h. 7 m, to 13 h, 13m, G,M,T, 

--~~·--·--·-----;--------------I---~------;---:-----c--------· 

Greatest I 
height, \ 1164 

1000 

750 

500 

loom. ) 
above ( 340 

ground, 1 

Groulld } 
level. 240 

207 

228 3'9 + 2'9 + 2'6 

2'2 + 1'9 + 1'0 1'6 

Balloon 
entered 
st. cloud, 

} 960 

750 

soo 

t 340 

} 240 

279 

267 

12'0 + 11'8 - 1'9 

1 
8'4 + 8'4 + 0'5 I r 1 '6 5'2 + 4'9 + 1'7 

I 
['2 ! 3'6 + 3'3 + 

2'3 + 0'9 ) 

Balloon 
entered 
st, cloud, 

259 

750 

500 

( 340 260 

} 240 270 

10'0 + 9'8 + 1'9 I 

... I 
10'6 + 10'4 + 2'2 I 
7'8 + 7'3 + 2'6 r J'6 

6'0 + 5 '9 + I '0 I 

oJ 5'0 + 5'0 

Balloon 
~ntered 
low st, 
cloud, 

_______________________________ i _________________________ _ 

Computed 
for )1.8.L o Station near centre of high 

pressure area, 
Lift 5 gm, o Station near centre of high 

pressure area, 
Lift 5 gm, o 260 11'1 + 10'9 + 1'9 Lift 5 gm. 

ESKDALEMUIR. P. 7. 

December 23, 12 h, 51 m, to 13 h. 3 m. G,M.T, 

ESKDALEMUIR. P. 8, December 30, 

12 h, 5 I m. to 13 h. 3 m, G,M,T, 

ESKDALEMUIR. P. 9, December 3 I, 

12 h, 44 m, to 12 h, 54 m, G,M,T., 

Greatest } 8 6 
height. I 3 

I 

... I , .. ... I) Ba.lloon } 1955 46 14'2 - 10'2 - 9'9 ! Balloon t 1705 265 8'5!+ 8'5 i+ 0'7 I 

! 
entered I entered ~ , 

and was and was 
,.. high mist 1750 40 157 - 10'0 - 12'1 I high mist '" ... .., .. , .. , I 

::: ::: :::: : :::; ~ ::; II ~~:~~. ::::: :::: ~ :::: ~ :~:: ,I ~i:~~· :~~o ~~~ [~.:. + ~';'2 -'~'7 I 

1000 28513'1 +12'7 - 3'4 1000 40 15'3 - 97 -11'7 1000 263 11'4 +11'3 1

1

'+ 1'4 r 2' I r 2' 5 r 2'6 
750 277 7'5 + 7'4 - O'9!. 750 16 18'4 - 5'1 -17'6 I 750 263 7'6 + 7'61+ 0'91 

500 272 5'5 + 5'51- 0'2 500 358 10'2 + 0'3 - 10'2 I 500 263 3'9 + 3'8 + 0'5 

[:.: } 340 260 4'2 + 4'[ + 0'7 I } 340 359 7'2 + 0'[ - 7'2 I t 340 270 0" + 0'2 0'0 I 

Balloon 
was lost 
in mist, 

~;~~~ } 240 248 3'5 + 3'2 + ['31' } 240 360 n 0'01- 5'4 J } 240 .'. 0'0 I 0'0 I 0'0 J -- ________ __1_- ______________ 1 __ , ______ _ 

~ornputed 
forM.S.L. o 280 11'4 +11'2 - 2'0 Lift 12 gm, o 40 17'8 -11'4 -13'6 Lift 24 gm, o Station near centre of high 

pressure area, 
Lift 28 gr, 



86 DECEMBER 1913, -THE FREE ATMOSPHERE IN THE REGION 'OF THE BRITISH ISLES, 

8, The Lower Layers of the Atmosphere from the Surface to 3000 metres (10,000 ft.) above Mean Sea Level.-continued, 

Soundings by Kites (K.) and Pilot Balloons (P.). 

ABERDEEN, P. 74, December 3, I I h, 20 m. G,M,T, ABERDEE~ P. 75, December 5, II h, 30 m, G.M,T, 

~ E 's . Wind. '-' . 
o >=i 0 ::: 

Height --- ---- ~~ Height 1----"------,-------1 :§~o 
above I'""" ;:::::: Cloud Observations above :: ~ 

M.S.L. Direc- Velo· Components. ] ~ and Remarks. M..S,L. I, Direc- Velo- Components. ~ ~ 
tion. city,: I 1:: 0 ,tioll. city, :e '0 

,W,-E. S,-N, >' I W.-E·I S,-N. > 

Wind, 

, Degrees I Degrees 
I metres. from N. m/s. m/s. m/s, m/s. metres. from ~. m/s. m/s. 

Greatest I} I Balloon entered top of isolated )'-4330 ' 
height. I 1760 ... ... ... ... ... cumulus cloud, Two theodo- .. , I'" ... . .. 

... ... '" ,.. ... ... lites at first, then lost to out- 4250 307 20'1 + 16'1 - 12'0 
i ... station, Vertical velocities 4000 308 15'7 +12'4 - 9'6 
1 ::: ::: ::: ::: 1 ::: ... assumed as shown to fit in with 3500 310 13'4 + 10'3 - 8'6 

m/s. m/s, 1 

i... .., '" .. , .. , ,.. altitudes found, 3000 313 15'0 +10'9 -10'2 
: .. , .. , ... .., .. , .. , (See note attached), 2500 322 9'7 + 6'0 - 7'6 2'1 

1700 254 30 '9 '+29'7 + 8'4 2'6' "" 2000 323 12'4 + 7"5 -- 9'8 2'6 
1500 256 24'4 +23'7 + 5'7 3'1[6 1500 331 11'3 + 5'5 - 9'8 3'2 
1000 251 23'0 +21'7 + 7'6 3'O! ~ lOOO 320 12'3 + 7'9 - 9'4 2'9 
500 236 27'3 +22'7 +15'2 2'9JJ5 500 313 15'5 +11'4 -10'5 2'8 
100 238 14'0+11'9 + 7'4 2'4 100 296 11'5 +10'4 - 5'0 3'2 

Cloud Observations 
and Remarks, 

Two theodolites to 4330 lll, when 
balloon was lost in high haze, 
The balloon followed a most 
erratic course both in azimuth 
and in altitude, especially ill 
the latter during the second 
half of the flight. 

Ground } " ,! '+' } 7' + 6' , level. ,,0 225 13 2 1 + 9 3 9 3 .. , 30 
1 294 I 4 - 2 9 ... 

---------1-- -----------1-.-,-- --------------
1 I' 

Computed 
for M,S,L, 

Greatest 
height, 

Ground 
level. 

21 '0 1+20'7 + 3'7 ... Lift 60 gm, 0 I 330 15'7 + 7'9 - 13'6 1

1 

'" 

, I 

o 260 Lift 57 gm, 

------------------~-----------------------------

ABERDEEN, P. 76, December 10, 10 h. 50 m, a,M,T, ABERDEEN, P.77, December 12, 10 h. 55 m, n.M.T, 

} 1210 

1000 
750 

500 
300 
100 

} 30 

Two theodolites used until balloon 
vanished in Fr.-Cu, cloud at } 
1210 m, 1010 

+22'2 - 10'2 
+21'9 - 8'5 
+ 19'1 - 4'6 
+ 17'3 - 4'9 
+ 11'2 - 2'7 

At I I h, a measurement was made 
by nephoscope of some Ci, -Cu. 
cloud seen between the lower 
St. -Cu, and Fr, -Cu, masses, 

Assuming an altitude of 6000 m, 
(the type was normal), this would 
give components of:-W,-E,= 

92 5 
750 

500 
340 
250 
100 

I + 15'6 m/s, ; S,-N. = - 15 '6 m/s. } 
270 I 9'0 + 9'0 0'0 .. , so that a further veering of the 30 

I wind in theupperregiolls is shown, 

22'0 
21 '6 
21'3 
21 '3 
13·5 

+ 15'2 - 5'1 
+21'0 - 6'4 
+20'8 - 5'8 
+20'8 - 4'4 
+20'7 - 4'8 
+ 13'2 - 2'8 

13'0 +12·2 - 4'4 

2'9 
2'2 

2'0 
0'6* 
1'8 
3'0 

Ballooll, entered loose Nb. -base of 
low type of Cu,-Nb, Two theodo
lites used. 

(See.note attached), 

----- ----------------------------------------------------------------------
Computed 
for M.S.L, o 309 118'6 +14'5 -11'7 

i 

Lift 54 gm, 

ABERDEEN, P. 78, December 17, I I h, 15m, G,M,T, 

o 300 16'2 + 14'1 - 8'1 Lift 48 gm, 
i 

ABERDEEN, P.79' December 19, IZ h. 25 m, G,M.T, 

Greatest } I } I 970 . ... ... '" .. , .. , Two theodolites used, Balloon 2430 ... ... ... ... ", Balloon was lost in a high haze, 
height, 1 h f I d 1 1 

,., .. ' .. , .. , .. , .. ' ~~~tl~:.\~:n~li~~~~lisOty~e~U Th! ~~~~ 267! 65:~ ! 6
4

:5
7 
~ ~:~} 15 ~;~~~J~, f~~d'v,~~s ~o~¥i~~l tFo~~ 

S'80 ... 1;;:1 .. , ".j'9 3"'5' rate of ascent was considerably 29
1 

3'0 'P S station at about 650 m" by 
3

22 
8 '21! ~:~ = 6'1 2 '7 accelerated as balloon entered ~g~~ ;~ r~ = ~:~ = 2'0 N ~ passing directly overhead The 

700 3
18 

I 7'9 + 5'9 - 5'2 2'-1- the cloud, 1'1 _ 0'7 _ 0'8 2'6~ rate of ascent for the first 65om, 
r~~ ~~; 6'8 + 4'6 - 4'9 2'7 65

0 I~~ 2'0 + 0'3 + 2'0 2'6 was quite uniform, and this rate 
100 303 4'O!+ 3'4 - 2'2 2'6 f~~ 249' 3'4 + 3'2 + 1'2 2'6 is assumed for the rest of the 

Grountl } } 1 flight. 

~_1. ___ ~ __ 2~~~ - 0'6 _._"__________________ 30 __ 2~1~~~_,_'_' ________________ _ 
I 

Computed I 
for M.S.L,. o 327 Lift 46 gm, o 

Station near centre of high 
pressure area, Lift 47 gm, 

Note attached to P, 74 :-At 13 h, a band of high Ci.-Cu. was measured with the nephoscope, Assuming 6000 m. as its altitude, the components would be:
W,-E, + 27'0 m/s; S,-N + 15'6 m/s, At 10 h, a similar band had been measured and gave components (at 6000 m,) :-W,-E, +21'4 m/s,; S,-N, -1-21 '4 m/s, , so that the 
upper air currents were veering. 

Note attached to P. 77 :-Balloon was sent up just as a sudden and violent squall passeu over Aberdeen, The great variations in the vertical velocity are quite in order, 
being obtained from the readings of two theodolites, (For example, that at 340 m, marked * was so low that independeut calculations for readings of each theodolite were 
made, and these gave in one case 34 m" and in the other 38 m" as the amount of rise of the balloon in one minute), At the end of the flight the balloon shot very rapidly 
upwards into the cloud, During the ascent the surface wind at Aberdeen was of a gusty character, . 



THE UPPER AIR.-DECEMBER 1913, 

9, The Upper Air: Soundings by Registering Balloons (R.) and Pilot Balloons (P.). 

TABLE OF HEIGHTS, PRESSURES, AND TEMPERATURES. 

Height 
Temperature. 

6 h, 23 m. G.M,T. SOUNDING No., 19, 1913. above Pressure. 

I Fall per Km, 

REMARKS, 
19 1 3. December 4, l\LS.L. 

PLACE, MANCHESTER. 
Reading. 

Height Pressure. Temp. 

I 

above M. S. L. Latitude, 530 28' N. km. mb. °A. DC. 
GREATEST } 8'7 km. Longitude, 2° 14' 'V, 

8'4 300 225'5 
HEIGHT, 288 mb. 225°'5 A. 

I 
8'0 I 320 225'5 

LOWEST }'O km 
Height ~ 40 

376 0 
376 mb, 225°'5 A. above M.S. L., m. 7'0 225'5 

TEMPERATURE, 7 . 
PLACE OF FALL, Deepcar, near 6'6 400 227 

5 Sheffield, Yorks, 
BASE OF } 7'0 km 376 mb. 225°'5 A. 6'0 I 

439 230 '5 STRATOSPHERE, . Distance, 44 km. 8'5 
and 5'1 500 238 

Type NO.2. Orientation, 910 from N. 
5'0 508 239 8'5 
4'0 585 247'5 

3'8 600 248'5 
7 

3'0 670 254'5 

From observations at Station. at 7 h. at 18 h. G.M. T. 2'7 700 257'5 6'5 

2'5 716 259'5 
PRESSURE (M, S.L,), 992 mb. 1002 mb. 

767 2'0 261 

TEMPERATUR E, 2760 A. 276° A. 1'7 800 268 12 

VAPOUR PRESSURE, 1'5 820 ... ... ... 
1'0 875 ... 

GRADIENT 'VIND :-Direction, 2850' 3IOo 

... 900 ... 
Velocity, 21'3 mIs, 33'1 m/s. 0'5 93 1 ... 

Correction for Curvature, 0'0 m/s. 0'0 m/s. I 1000 ... 
I 

F' 1 C t {W. to E. +20'6 m/s. +21'3 m/s. I ---- --- ~----. ------
lIla omponen s, S. to N. - 5'6 m/s. - 25'4 mIs, 

Ground 988 280 ... 
M.S.L. ... . .. ... 

Time is expressed in the hours 1 to 24 of civil reckoning. 

Temperatures are expressed in degrees absolute (273° A. =0° C.). 

Pressure is given in millibars (1000 mb. = 1 C.G.S. atmosphere = 750 mm. approximately). 

Heights are given in kilometres (km.). 

Gradient Wind is taken to be tangential to the isobar and is computed by the formula oy=2 W P V sin 1;. 

Base of Stratosphere.-TYPE I.-When the stratosphere commences with an inversion, the height and temperature of the first point of zero temperature gradient 

are given. 

TYPE 2.-When the stratosphere begins with an abrupt transition to a temperature gradient below 2° per km. without inversion, the 

height and temperature of the abrupt transition are given, 

TYPE 3·-When there is no such abrupt change of temperature gradient, the base is taken to be where the mean fall of temperature for 

the kilometre next above is 2° or less, provided that it does not exceed 2° for any subsequent kilometre, If some other 

position for the base seems to the tabulator to be more suitable, it is noted in the column for C C Remarks." 
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Day, 

OCTOBER, 

Daily Amount, 

OCTOBER-NOVEMBER-DECEMBER 1913.-S0LAR RADIATION. 

10. Solar Radiation at South Kensington. 

Duration of 
Bright Sunshine, RaMax

. te, 

NOVEMBER, 

Daily Amouut. 
Duration of 

Bright Sunshine, 

DECEMBER, 

'I I I Duration of 
Max, Daily Am'ount. 
Rate, I Bright Sunshine, ~Iax, 

Rate, 
Milli- 1-------1 ----,--- Milli-

Joules I % of 
pel' C1Il2• Ideal. * 

Milli-

! 
% of watts " 

P
er cm2, Joules 

per cm2, 

% of 
Ideal. * Hours, Po~sible. per em2

, Hours, p 'bl' OSSl e, per em\!, per CIll2, Ideal. * Hours, Po:sible, 

REMARKS, 

I 

% of wa.tts 

I 

watts Joules I' % of I % of 

----;I----;----:----I---~---

47 

37 

35 

6 i x 55 

7 ~ 42 

8 I 45 
I 

,: I 

50 

45 

II 

I 

10 

12 42 

14 47 

16 39 

20 33 

21 

22 

23 

26 

29 

30 ! 

II 

32 

23 

25 

n8 

38 

30 

34 

45 

73 1 

513 I 

447 

655 

450 

558 

665 

556 

393 

I34 

70 3 

443 

360 

360 

n 59 

32 3 

4 16 

50 4 

452 

I 

I 

45 

32 

29 

43 

27 

31 

10 

50 

42 

45 

33 

II 

61 

39 

32 

33 

5 

31 

50 

45 

2'6 

1'2 

0'1 

3"7 

2'1 

1'1 

3'7 

3'0 

0'0 

x 5'7 

2'1 

0'4 

3"7 

4'4 

5'2 

5'3 

4'1 

0'4 

0'0 

5'0 I 

1'5 

1'2 

2'0 

0'0 

2'1 

4'2 

1'6 

33 

23 

33 

II 

33 

19 

10 

33 

o 

19 

4 

35 

49 

50 

39 

4 

o 

49 

IS 

12 

20 

o 

8 

21 

43 

2 5 

32 

31 

26 

30 

20 

13 

28 

24 

n8 

2 5 

33 

18 

2 5 

28 

20 

9 

10 

18 

10 

29 

19 

13 

10 

18 

26 

II 

x 389 

362 

384 

378 

x 389 

336 

334 

2 99 

2 33 

174 

310 

2 58 

88 

206 

353 

226 

204 

294 

114 

129 

244 

n 86 

183 

134 

93 

21 9 

2 53 

89 

40 

41 

43 

37 

38 

34 

21 

32 

II 

26 

30 

33 

28 

41 

16 

18 

1 3 

2 7 

26 

21 

35 

0'9 

0'9 

2'2 

2'7 

3'3 

1'3 

3'3 

3'0 

0'4 

0'0 

3'7 

0'8 

0'0 

2'6 

0'0 

2'0 

1'4 

0'0 

0'0 

3'5 

0'0 

0'7 

0'3 

0'0 

0'0 

4'5 

3'3 

0'0 

9 

9 

2 3 

29 

35 

35 

33 

4 

o 

41 

9 

o 

o 

2 3 

16 

53 

o 

o 

41 

o 

8 

4 

o 

o 

55 

40 

o 

13 

20 

x23 

5 

4 

12 

7 

8 

13 

5 

16 

13 

12 

8 

13 

4 

7 

13 

10 

8 

15 

15 

10 

13 

84 I 

J08 

77 

59 

176 

77 

88 

97 

88 

21 7 

194 

57 

1 77 

106 

109 

134 

58 

\ 

I 

! 

52 I 

n5° 

127 

95 

151 

82 

210 

18 

2 3 

44 

28 

10 

31 

14 

16 

18 

16 

40 

II 

33 

13 

20 

20 

II 

10 

9 

35 

24 

18 

28 

15 

39, 

0'0 

0'0 

0'1 

2'5 

1'0 

0'0 

0'0 

0'0 

0'0 

0'0 

0'0 • 

0'0 

2'2 

0'0 

3'5 

0'1 

0'0 

0'0 

0'0 

0'0 

0'0 I 

2'9 

0'0 

0'0 

0'7 

0'6 

O'~ 

3'5 

o 

o 

31 

13 

o 

o 

o 

o 

o 

o 

o 

x 56 

28 

o 

45 

o 

o 

o 

o 

o 

o 

37 

o 

o 

9 

8 

o 

45 

31 32 490 50 I 5'0 X 52 14 201 37 2'9 37 
I I I 

-1----,--1----------------------------
Total, .. , 15443' I 79'S : 7181 50 '3 3841 24'4 

I

I I 39 I 24 31 19 23 
Mean, 37 R=498! jH=2'57 j 22 R=239 H= I '68 II R= 124 H =0'79 

Ratio of 
Mean Daily 
Amount to 

Mean Duration, 

R 
l[=194 

R 
l[=142 

10 

~Vote,-1 watt per em:! 
:= 14'35 gramme - calories 
per c m2 per mill ute, 
I g ram m e - e rtl 0 l' i e per 
rninute=o'7 watt lIearly, 
I Joule=o'239 gramme
calories, 

If the heat were distri
buted t h r 0 ugh 0 u t the 
atmosphere, 1000 gramlJle
calories per cm2 would be 
sufficient to raise the tem
perature 4°'1 C. It would 
take 245 gramme-calories 
per cm2 toraise the tempera
ture of the whole atmos
phere 1° C, 

N.B, -The val n e s of' 
Solar Radiation at South 
KensiIlgton are obtained 
frolll the records of a Cal
lendar Instrument which 
depends UpOll the difference 
of temperature between a 
black and a bright wire ex
posed horizontally to radia
tion from the whole of the 
sky. The values may be 
taken as representing the 
total radiation and the 
maximum rate of radiation 
per em2 received by a hori
zontal surface, If it is 
desired to compare the 
values published fOJ" ICew 
and Eskdalemuir in Table::; 
3 and 4 with the simul
taneous value recorded by 
the Callendar Instrument 
the former must be multi
plied by the cosine of the 
zenith distance of the sun 
at the time of obsenTation. 
The duration of sunshine 
in this table is ohtained 
from a Campbell-Stokes 
Recordel', 

FQr values Jalluary to 
~Iareh see p, 14; April to 
June see p, 46; July to 
September see p, 66, 

* The" Ideal" intensity of radiation a.t any instant is taken to be a function of the Sun's a.ltitude only. It is approximately the highest intensity recorded at South Kensington 
for the corresponding elevation of the Sun, The" Ideal" amount for the day is found by integrating the" Ideal" intensity from sun·rise to sun~set: it is the amount which 
could be recorded on a day when the atmosphere was in its most transparent state from sun-rise to sun-set, A memoir dealing with the subject is in preparation, 
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MErrEOROLOGICAL OJ1-'FICE OBSERVATORIES. 

G E 0 P HY SIC A L J 0 URN A L~ 191 3. 

ANNU Alj 

Summary of the Records of Registering Balloon Ascents and Data for 

Additional Ascents not included in the Monthly Issues . 
.. 

[N all, during the year sixty-one more or less successful ascents of registering balloons 
were obtained, and the nlore prominent features of each ascent are given in Table I. 

Instead of being at Orinan, as in previous years, the ascents during the inter
national week were at Eskdalemuir; and since a south-easterly type of weather 
prevailed which carried the balloons to the N orth- 'Vest and North, these ascents were 
very successful. 

Nine ascents were also nlade at Farnborough by }\tIl'. A. Ryan during the period 
December 1912 to February 1913. The results were worked up by }\tIr. J. S. Dines and 
are published herewith. 

The positions and heights of the different stations from which results have been 
published are shown in the following table :-

Place. Latitude. LOllgitude. Height above ~LS.L. 

0 0 d,v. 
metres. 

Pyrton Hill 51 38'N. I 15 0 

Manchester 53 28 " 2 14 " 40 

Mungret College 52 38 " 8 41 " 15 
Eskdalemuir I 55 19 " 3 12 

" 240 

Farn borough 
I 

5 I 15 " 
0 4-5 " 75 

Very fair success in the matter of finding the balloons attended the investigation 
until November, but out of five balloons from Pyrton Hill in November and December 
none were recovered. 

1 t will be seen from Table 1. that a very large proportion of the ascents were in 
May, the da;te of the international week. There were none reaching 9 km. in March 
and December, and this distribution causes a difficulty in calculating the mean annual 
temperature. The plan adopted has been as follows :-The mean for each month has 

Wt. 45577/351-400-2/15.-N. & Co., Ltd .. Gp. XV. 20 
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TABLE 1. 

Place, Date. i Time. Type.! H,. '1',,' H t • '1'/, p". I p\!' i T m,: D, B. 

~;~:~~ ~::: ... J~:' ; - :~~ m~-III-'~I-:~:~ ,;:"~-: :?'; i ":';~? ~~'~ i, o~~· ~ri- ! ; 
Limel'iek (:\Iullgl'et College) " " 7 15,? 9'0 25 9'8 19 1001 300 53: 37 85 
Farnborough " 8 17 0 I I 9'7 20! 16'5 19 1018 30 3 50 260 339 
Farnbol'ough " 12 16 45 11 I 7'7 26 17'5 25 lobz 286 45 87 83 
Pyrton Hill ,,20 10 20 I 7'9 20 13'5 29 9 87 28+ 48 89 62 
FarnLorough " 30 17151: I 10'9 If 15'4 10 1002 304 55 I 580 112 
Pyrton Hill Feb, 6 7 0 I 11'4 0+ 12'3 08 101 4 30 3 53 I 67 75 
Pyrton Hill " 7 7 6 I I 10'4 09 11'0 10 1016 30 3 52: 113 80 
:\lanchestcl' " 8 7 0 1'1 2 8'2 29 14'9 25 101 4 296 48 

I 
18 5 121 

Farnborollgb " 10 17 15 ... ... ... 7'3 40 1030 '" .. , 87 83 
Farnbol'ough " 11 1718 .. ' ..... , 7'5 I 39 1038 ... ... 16 130 

Pyrton Hill "" 15 30 I I i 10'8 09 11'2: 12 1034 314 54 19 105 
Pyrtol1Hill ,,21 '535 I 10'0 II 13'4 17 1018 295 45 69 243 
Farnborough ,,22 18 0 I 10'7 08 12'3 i 9 10 31 295 4 21 :? ? 
Pyrton Hill ~Iar,25 16 50 1 ? ? 8'0 3Z 1023 ? "': 80 27 0 
Pyrton Hill Apr, 4- 7 2 I 9'6 16 12'4!? 101 5 295 47 63 28 5 
Pyrton Hill May 5 18 55 I 10'5 16 15'2 i 17 1003 300 52 31 147 
~Ianchester " " 7 0 I 10'4 24 17'1 I 27 1004 29 2 50 22 173 
Eskdalemuir " " 7 5 2 7"97 26 15'2 I 20 101 I 300 49 34 42 
Eskdalemuir " " 18 37 I 9'6 17 15'0 20 1008 300 52 29 60 
Limerick (Mullgret College) " " 7 0 ~ 9'4 17 I 1'3 ? 1008 297 49 94 130 
Pyrton Hill " 6 6 53 ? 9'6 17 10'0 21 1000 300 53 51 360 
Pyrton Hill " " 19 0 I I 8'5 21 14'4 21 999 29 1 46 67 355 
~lanchester " " 19 30 I I; 9'5 20 16'3 21 1000 28 4 48 103 324 
Eskdalemuir " " 7 5 2 10'3 ~14 13'2 24 1004 300 51 84 334 
Limerick (Mungret College) " " 7 12 I 8'2 25 15'0 26 999 29 1 45 20 30 
PYlton Hill " 7 6 45 I 9'1 26 10'0 28 1001 295 47 47 76 
Pyrton Hill " " 18 55 ? 9'07 26 9'2 26 1002 296 47 I 173 77 
Manchester " " 6 0 I 9'1 22 16'5 21 1002 28 9 47 42 353 
Eskdalemuir " " 7 0 I I 9'0 19 10'6 2t 1003 296 48 102 3 I 5 
Eskdalemuil' " " 19 o! I 8'1 17 15'0 18 1005 29 1 45 55 35 1 
Limeriek (Mungret College) " " 7 7 J 7'8 23 10'5 1 99 1 28R 45 60 0 
Pyrton Hill " 8 6 52' I 10'5 13 II'] 17 1000 30 3 54 112 28 
)lanchester " " 6 0 I 1 10'4 19 12'1 22 1000 29+ 52 95 16 
Eskdalemuir " " 7 0 I I 9'5 17 14'2 2 I 1004 297 50 72 0 
Pyrton Hill " 9 6 52 I 10'0 19 11'0 22 1000 300 52 I 120 4 
Pyrtoll Hill " " 18 53 2 9'1 20 10'0 20 1001 297 50 123 I 

::\lanchester " " 19 0, I 9'9 2 I 12'8 22 1001 296 5 I . 174 343 
Eskdalemuir " " 70 I 9'1 20 15'2 2; 1004 297 49 120 340 

Eskdalemuir " "" 19 3 I 9'1: 19 12'0 23 1005 297 49 21 9 335 
Limerick (M:uugl'et College) " " 7 13 I 7'3 22 14'2 30 989 28 7 45 98 327 
Ditcham Park " " 7 0 ~ 1 ? 7'7 1 100 3 1 .. . 13 1 3 
Pyrtoll Hill ,,10 6 53 2 9'5 23 14'2 24 100 5 29 2 44 116 6 
Manchester " " 5 53 I S'5 30 1+'9 29 1004 297 55 162 344 
Ditcham Park " " 7 0 2 9'0 23 10,6 25 1006 293 49 141 10 
Pyrtoll Hill JUlie 5 7 0 I 10'3 22 17'0 25 1005 30 5 58 75 35 1 
Limerick(NfuIlgre.tCollege) July 3 7 17 I 11'9 07 15'3 ? 1026 319 60 86 192 
PYl'ton Hill ,,29 19 56 I 12'0 14 17'6 20 101 7 317 61 93 304 
Pyrton Hill Aug, 5 19 30 1 11'3 18\ 12'9 20 101 5 307 55 90 118 
~Ianchester " 7 19 45 I' 7 ? ? 6'5 42 1016 7 .. , 80 150 
Pyrton Hill l) " 6 53! I 10'2 22 14'6 28 1016 311 58 90 130 
PyrtonHill " 8 6 55 I 10'1 21 II'S 20 1012 30+ 54 48 12 5 
Pyrton Hill Sept, 4 9 0 I 10'5 18 14'6 (! 101 7 3 15 59 32 337 
Mallchester " " 5 40 I 11'4 14 12'0 21 1022 309 60 41 3 14 
Pyrton Hill " 15 16 22 I 8'4 26 14'5 27 1000 296 49 59 345 
Pyrtol1 Hill Oct. 2 6 55 I 9'7 19 12'4 23 1009 30 5 54 66 277 
Limerick (Mullgret College) " " 17 50: 2 11'0 21 14'6 20 101 I 310 59 ]24 210 
Pyrton Hill " 13 15 53 I 12'5 01 14'8 04 1028 317 59 41 100 
Manchester Nov. 7 6 5 I 8,8 15 19'6 I II 1002 28 3 43 III 155 
Manchester Dec. 4 6 23 2 ]'0 26 8'7 i 26 988 1 27 6 42 44 9 1 

"Means -. - '_' . --"----.. -.--"-.-"-'-9,651 187 ---;;;!~04* 10071, 29 8'3 5°'9'1_ 9-1- ._--

----,---,--- I 
Correeted Means" . . . .,.." 10'2 : 16 . .. :... 101 3, .. , ... , .. 

i I 

H, rlenotes the height in kilometers of the base P~ denotes the pressure at 9 km, . 

T" 

H, 
"1', 
P 5 

" 

" 
" 
" 

of the stratosphere, 
the corresponding temperatnre in 

degrees absolute (273° A, = 0° C,), 
the maximum height (height of the top), 
the corresponding temperature, 
the pressureatmeausea-Ievel in millibars, 

T the mean temperature of the ail' column 
m between 1 and 9 km, 

D " the distance the ballooll travelled in km, 
B " the bearing in degl'el's from north of the 

falling place, 

{f The cases where Tc is missing are excluded from this mean, 
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been formed from such ascents as are available, and the annual mean has been 
formed from the twelve monthly values. There being no suitable ascents for March 
and December, the two ascents of Mr. Ryan have Leen utilised from the previous 
year, and the case of March has been met by assuming that its temperature at each 
height lay midway between those of the two neighbouring months. The plan cannot 
be considered altogether satisfactory, but is perhaps the best available. 

The means have been carried to a height of 14 kilometers in accordance with 
previous usage. Where an ascent has not reached this height, but has penetrated well 
into the stratosphere, it has been assumed that a truly isothermal column of ail' has 
been reached. The great number of high ascents that have been recorded prove that 
this is an allowable assumption, for aJmost all such records show that after the inversion 
or cessation of gradient has been passed, a uniform temperature sets in. this considera
tion also allows us to take the mean temperature at 14 km., as also the mean for any 
height between 14 km. and 20 km. For heights beyond about 20 km. reliable informa
tion is lacking. 

nlEAN ANNUAL TEMPERATURE. 

Ground. I km. 2km. 3 km. 6 km'/ 7 km, 8 km,!9 km, 10 km. II km. 
I 

14 km. 4 kID, 5 km, 12 km,! 13 km. 

---- __ 1_- _1-
°A, °A, °A. °A. °A. °A. °A, °A, °A, i cA, °A, °A, °A. °A. °A. 

1908-1911 282'6 7]'0 71.·6 6]'7 61 '7 55'5 48 '9 41 '8 35'0 28'9 1.3'1 19'6 19'5 19'8 1.0'0 
19 1Z 80'1 75'6 ,7°'9 65'8 60'0 53'9 46 '1. 39'8 31.'1 26'1 21'1. 21'4 21'6 21'8 22'0 
19 13 81 '8 76'9/7 1 '9 66'3 60'3 54'0 46 '1 38'1 30'1. 24'9 19'8 1]'0 17'9 18'2 18'6 

The means for previous years have been given for comparison, and in view of the 
paucity and irregular distribution of the observations, the agreement is perhaps better 
than could be expected. 

In the annual summary for 1912 the low value of He for that year was pointed 
out. The low value was continued in 1913, the crude uncorrected mean of the fifty
six observations being 9'65. But two things go far to explain this low value; thirty 
of the observations were concentrated into one week in May, and the low value of He 
was one of the prominent features of this week. Secondly, the mean surface pressure 
on the days of the ascents was very low, very low that is for a mean of sixty~four 
observations taken at random, and after allowance is made for this at the rate of 90 

metres per millibar of pressure, the corrected value of He becomes about 10'2 km. 
The falling points of the balloons are arranged thus ;-

In the N.E. quadrant 20 

" 
S,E. 

" 
14 

" 
S.W. 

" 4 

" 
N.W. 

" 
22 

These figures do not represent the usual state of affairs, for it is established beyond 
dispute that the centre of the falling places of balloons in Europe lies in the S.E. 
quadrant. The preponderance in the N. W. and N.E. quadrants is due to the prevalence 
of a southerly type of weather during the international week in May. 

The standard deviations and the correlation coefficients are as follows ;-

P3' Tm. P9' Heo Teo 
Standard deviation 9'7 mb. 4°'6 C. 8'3 mb. 1 '20 km. 6°'0 C. 

These values are almost identical with those of the preceeding year, but the 

values for P8' P 9, and He are helow the average. 
20* 
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CORRELATION COEFFICIENTS. 

Ps. Tm• P9' He. Te. 
Ps 1'00 '48 '73 '69 -'59 

Tm '48 1'00 '96 '73 -'34 
PI 73 '96 1'00 77 -'70 

He '69 73 '77 1'00 -'75 
Te -'59 -'34 -'70 -'75 1'00 

These values are of the usual character, and differ from those referring to 1912, 

which were all very low. It is very exceptional to find any coefficient between Tc and 
the other quantities other than negative, the value of + '03 betweeD: Tm and Tc for the 
preceding year being the only instance so far calculated. 

NOTES. 

1. Tables of Upper Air Results. 

Time is expressed in the hours I to 24 of civill'eckoning (noon = 12 h.). 

Temperatures are expressed in degrees absolute (273° A. = o· C.). 

Pressure is given ill millibars (1000 mb. = I C.G.S. atmosphere = 750 mm. approximately). 

Heights are given in kilometers (km.). 

Gradient Wind is taken to be tangential to the isobar, and is computed by the formula y= 2WpV sin cpo 

Base of Stratosphere.-TYPE I.-When the stratosphere commences with an inversion, the height 
and temperature of the first point of zero temperature gradiellt are given. 

TYPE 2.-When the stratosphere begins with an abrupt transition to a temperature gradient below 
2° per km. without inversiolJ, the height and temperature of the abrupt transition are given. 

TYPE 3.-When there is no such abrupt change of temperature gradient, the base is taken to be 
where the mean fall of temperature for the kilometre next above is 2 ° or less, provided that 
it does not exceed 2

0 for any subsequent kilometre. If some other position for the base seems 
to the tabulator to be more suitable, it is noted in the column for" Remarks." 

2. Clo~d Observations at Aberdeen, pp. 93 to 97. 

1. The time of the observations is given only when other than 13h• The nearest hour is usually stated 
(e.g. if taken at 12h '45 ill

, entered as 13h, etc.). 

2. The velocity is computed from the time in seconds occupied by cloud in passing over the 2'5 cm. rauius 
. 1000 V . . 1000 x 2'5 

of middle circle on Fineman's Nephoseope. The formula used IS ~, whICh IS h x t where 

h is height of pointer j t is time in seconds of cloud passing, as above mentioned. The pointer 

is maintained at a height of 10 em. whenever possible, so that the formula becomes V = 250 wLere 
t ' 

V is the velocity in mls at the assumed height of 1000 m. 

3. Direction is given in degrees from 0° to 360°; reckoned from N. through E. [N = 0°, E = 90°, S = 180°, 
W = 270°]. The components are positive when the motion of the cloud is/rom the directions W., S. 

The Remarks give additional information and the time of observation in cases where this differs 
from 13h • 

The nomenclature used is that approved for international use. It is explained in the Observer's Handbookt 

M.O. 191, pp. 43 to 46, where illustrations of certain types of cloud are also given. 
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The Upper Air: Soundings by Registering Balloons (R.) and Pilot Balloons (P.). 
TABl.E OF HEIGHTS, PRESSURES, AND TEMPERATURES, 

1912, December 21. 18 h, 0 m, G.M,'r, SOUNDING No" 3, 

PLACE; FARNBOROUGH, Height 
above M, S, L, Pressure, Temp, 

Latitude, 

Longitude, 

Height 
above M,S,L" 

51° 15' N. 

0° 45' W, GREATEST 
HEIGHT, } 15'1 km, 117 mb, 213'5° A, 

LOWEST } 
TEMPERATURE, I I '9 kill, 195 mb, 212'5° A, 

} 75 m, 

PLACE OF FALL, Cam bridge, 

BASE OF } 10'9 km 
STRATOSPHERE, ' 

228 mb, 214 '0° A, Distance, 
and 

Orientation, 

120 km, 

Type No, 2, 

From observations at Station 

PRESSURE (M, S, L,), 

TEMPERATURE, 

VAPOUR PRESSURE, 

GRADIENT WIND :-Direction, 

Velocity, 

Correction for Curvature, 

Final Components, {~: i~ ~: 

at 7 h, 

1018 mb, 

277° A, 

7'5 mIs, 

+0'6 mis, 

+4'5 mIs, 
+6'7 mis, 

30° from N, 

at 18 h, G,M, T, 

1015 mb, 

281° A, 

12'1 m/s. 

+0'8 mis, 

+8'3 mis, 
+9'9 mis, 

1912, December 27, 7 h, 35 m, G,M,T, 
I 

SOUNDING No" 4, 

Height 
above M,S,L, Pressure, Temp, 

PLACE, F ARNBOROUG H, 

Latitude, 

Longitude, 

51° IS' N, 

0') 45'W, GREATEST 
HEIGHT, } 16'7 km, 93 mb, 219° A, 

LOWEST } 
TEMPERATURE, II '2 km, 220 mb, 214° A, 

Height 
a1love M,S,L, } 75 m, 

BASE OF } 
STRATOSPHERE, I 1'2 km, 

Type No, I, 

From observations at Station 

PRESSURE (M,S,L,), 

TEMPERATURE, 

VAPOUR PRESSURE, 

220mb, 

GRADmNT WIND :-Direction, 

Velocity, 

Correction for Curvature, 

F' 1 C t {W, to E, IDa om ponen s, S. to N, 

PLACK OF FALL, Belgium, 

at 7 h, 

1007 mb, 

278° A, 

235" 

7'1 mis, 

+2'3 mis, 

+7'7 mIs, 
+ 5'4 mis, 

Distance, 
and 

Orientation, 

at 18 h, G,M,T, 

1006 mb, 

285° A, 

225° 

17'6 mis, 

- 1'6 mIs, 

+11'3 mis, 
+ 11'3 mIs, 

November 7, 

Height 
above M,S,L, 

6 h, 5 m, G,M,T, SOUNDINO No" 18, 1913, 

PLACE, MANCHESTER, 

GREATEST } 
HEIGHT, 19'6 km, 

LOWEST } 
TEMPERATURE, 19'6 km, 

BASE OF '} 
STRATOSPHERE, 8 '8 km, 

Type No, I, 

From observations at Station 

PRESSURE (M, S, L,), 

TEMPERATURE, 

V APOUR PRESSURE, 

Pressure, 

51 mb, 

51 mb, 

291 mb, 

GRADIENT WIND :-Direction, 

Velocity, 

Correction for Curvature, 

F ' 1 C {W, to E. lila ,omponellts, S, to N, ' 

Temp, 

at 7 h, 

Lntitude, 53° 28' N. 
LOllgitude, 2') 14' W, 

Height } 
above M,S,L" 40 m. 

PLACE OF FALL, Whittington, 
Warwick, 

Distance, I I I km, 
and 

Orientation, 155° from N, 

at 18 h, G.M, T, 

1001 mb, 1006 mh, 

10'6 mis, 

0'0 mis, 

+ 0'9 mis, 
- 10'6 mIs, 

Pressure 

Distribution 

hreglllar, 

Height I 
above 

M,S,L, 
-

-km, 
15 
14 
13 
12 
11'72 
II '0 

10'0 
9'10 
9'0 
8'0 
7'16 
7'0 
6'0 
5'57 
5'0 
4'5 
4'19 
4'0 
3'5 
3'02 
3'0 
2'5 
2'0 
1'96 
1'5 
1'0 
0'5 
0'13 

Ground 
M,S,L. 

16'24 
16'0 
15'0 
14 0 

13'0 
12'0 
I I '80 
11'0 
10'0 
9'17 
9'0 
8'0 
7'17 
7'0 
6'0 
5'58 
5'0 
4'5 
4'17 
4'0 
3'5 
3'0 
2'98 
2'5 
2'0 
1'87 
1'5 
1'0 

'92 

'5 
'07 

Ground 
M,S,L. 

19'0 
18'0 
17'0 
16'0 
IS '3 
15 '0 

14'0 
13'0 
12'0 
I I '0 

I I '0 

10'0 
9'0 
8'6 
8'0 
7'0 
6'7 
6'0 
5'2 
5'0 
4'0 
3'9 
3'0 
2'8 
2'5 
2'0 
1'8 
I'S 
1'0 

Pressure, 

mb, 
119 
139 
164 
192 

200 
224 
262 

300 
305 
353 

400 
4°9 
470 

500 

538 
576 

600 
616 
657 

700 
701 

800 

7-+7 
795 

846 
900 

959 
1000 

1008 
1018 

100 
103 
123 
142 

166 
194 

200 
227 
264 

300 

30 7 
356 

400 

41 I 
472 

500 
538 
576 

600 
614 
654 
698 

700 

741 
786 

800 
838 
890 

900 

946 
1000 

1000 
1008 

100 

200 

300 

400 

500 

600 

70 0 

800 

90 0 

54 
62 
74 
88 

105 
12S 
150 

174 

204 
2 39 
283 

32 9 
384 

447 

SI8 
S94 

680 

831 

885 

Tempe .. tu,e. I 
Reading, I Fall per Km, 

REMARKS, 

°A, °U, 
21 3'5 
214 
214'5 
21 3 
21 3 
214'5 
21 7 
222 
222'5 
229 
237 
238 
246 '5 
250 

253'5* 
257, 259'5 

259, 262 
260'5, 263 

263'5, 265'5 6 
266'5, 268 
266'5, 268 
270, 271 '5 

273'5,274'5 7 
273'5,274'5 

276 
277 
277 
280 
281 

21 9 
218'5 
218 
21 7 
216'5 
216'5 
216 
21 5'5 
222 
229 
2 30 '5 
237 
243 
244 
251 
253'5 
2 58 
261 
263 
264 
267 
270 

270 

271 '5 
272 
2 72 '5 
275'5 
275 
275 
278 
2 78'5 

2II 
212 

212'5 
21 3'5 
21 4 
2 14'5 
21 5'5 
216'5 
21 7 
21 7 
21 7 
218'5 
216'5 
21 7'5 
219 
227 '5 
2 30 
236 
242 
244 
2 52 '5 
2 53 
260 
261 
262'5 
265 
266 
267'5 
2 71 
272 

1'5 
0'5 

- 1'5 

1'5 
2'5 

5'5 
6'5 

9 
8'5 

7 

7 

5 

6'5 

3'5 

4 

-0'5 
-I 

-0'5 

o 

-I 

6'5 

8'5 
6'5 

7 

7 
7 

6 

6 

2 

3 

3'5 

0'5 
I 

I 
I 

0'5 

o 
1'5 

-2 

2'5 
8'5 

8'5 
8 

8'5 

7'5 

5 

6 

I 

* The duplica.tion of the tem
perature trace became too faint 
to follow above 4' 5 km, 

Inversion at 800 m, Maximum 
temperature 278°'5, Pressure 
924 mb, 

------------------------' -

I Inversion maximum temperature 
277 c at 1'2 km, 870 mb, 

Isothermal 272:) from 2'0-2'3 
km, 786-759 mb, 

0'9 
0'5 

Ground 
M,S,L, 

1 __ ~9...!..44":""-1 ___ 215 ____ I __ 6_'.:..S __ I ____________ --

~:: 2~,~ '5 ::: j 
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The Upper Air: Soundings by Registering Balloons (R.) and Pilot Balloons (P.). 
TABLE OF HEIGHTS, PRESSURES, AND TEMPERATURBS. 

January 8. 17 h. 0 m. G.M.T. SOUNDING No., 7. 

Height 
above M.S.L. Pressure. Temp. 

PLACE, FARNBOROUGH. 

Latitude, 51° 15' N. 

0° 45' W. GREATEST } 
HEIGHT, 16'5 km. 96 mb. 219:) A. Longitude, 

LOWEST } 12'0 km, 
TEMPERATURE, 16'5 km. 

BASE OF } 
STRATOSPHERE, 9'7 km. 

Type No. I. 

192 mb. 
96mb. 

273 mb. 

From observations at Station 

PRESSURE (M.S. L.), 

TEMPERATURE, 

VAPOUR PRESSURE, 

GRADIENT 'VIND :-Direction, 

Velocity, 

Correction for Curva.ture, 

Final Components {W. to E. 
, S, toN, 

Height } 75 
above .l\1.S.L., m. 

PLACEOF FALL, Hyde, Cheshire. 

Distance, 260 kill, 
and 

Orientation, 339 0 from N, 

at 7 h. 

1015 mb. 

280° A. 

18'5 mIs, 

+2'7 mIs, 

+ 3'3 m/s. 
+20'9 mIs, 

at 18 h. G.M, T. 

1014 mb. 

13'3 m/s. 

+ 1'6 m/s. 

- 2'6 m/s. 
+ 14'7 m/s. 

1913. January 12. 16 h, 45 m. -n.M.T. SOUNDIKG No., 8, 

PLACE, FARNBOROUGH. Height 
above M, S, L. Pressure. Temp. 

Latitude; 

Longitude, 

5IO 15' N, 

0" 4S'W. GREATEST 
HEIGHT, } 17'5 km, 80 mb, 

LOWEST } 
TEMPERATURE, 16'0 km, 101 mb. 223 0 A. 

Height } 
above M.S.L" 75 m. 

PLACE OF FALL, Rochester, 
BASE OF } 

STRATOSPHERE, 7'7 km, 347 mb. 225'5" A, Distanre, 
and 

Orientatioll , 

87 km. 

Type No. I. 

From observations at Station 

PRESSURE (M,S.L.), 

TEMPERATURE, 

VAPOUR PRESSURE, 

GRADIENT WIND :-Direction, 

Velocity, 

Correction for Curvature, 

Final Components {W. to E, 
, S, toN. 

at 7 h. 

1004 mb. 

277° A. 

Press'ure 

Distribution 

Irregular. 

at 18 h, G.M,T, 

1008 mb. 

276° A, 

266° 

10'4 mIs, 

0'0 mIs, 
+ 10'4 m/s. 
+ 0'7 m/s. 

19 1 3. January 30 , 17 ho 15m. G.M.T, SOUNDING No" 13. 

GREATEST 
HEIGHT, 

Height 
above M,S,L. 

} 15'4 km. 

LOWEST } . 
TEMPEllATURE, 154 km, 

BASE OF } . k 
STRATOSPHERE, 109m, 

'l'ype No, I. 

From observations at Station 

PRESSURE (M, S, L.), . 

TEMPERATURE, 

Pressure. Temp. 

113 mb. 210'5° A, 

113 mb. 210'5° A, 

227 mb. 214'5c A. 

PLACE, F ARNBOROUGH, 

Latitude, 51" IS' N, 
Longitude, 0° 45' W. 

Height } 
above M.S.L., 75 m. 

PLACE OF FALL, Speicher, Ger
many, 

Distance, 520 km. 
and 

Orientation, 112° from N, 

at 7 h, 
1010 mb, 

279° A. 

at 18 h, G,M. T, 

999 mb, 
281° A, 

V APOUR PRESSURE, • 

GRADIENT WIND :-Direction, . 

Velocity, 

Correction for Curvature, 

Pressure 

Distribution 

b-regular. 

216 0 

30'7 m/s. 
-7'3 m/s. 

+ 13.8 m/s. 
+ 18'9 m/s. 

Final Components, {W, to E. , 
S, to N •• 

Height I 
above 

M,S,L, 

kill. 
16'20 
16'0 
15'0 
14'0 
13 '0 
12'0 
II '71 
IJ '0 

10'0 
9'05 
9 0 
8'0 
7'09 
7'0 
6'0 
5'52 
5'0 
4'5 
4 '17 
4'0 
3'5 
3'0 
2'98 
2'5 
2'0 
1'95 
1'5 
1'0 

'99 
'5 

Pressure, 

mb, 
100 

200 

300 

400 

! 500 

I 

i 600 

t 700 
I 

I 800 

900 

224 
260 

614 
655 
698 

745 
795 

846 
899 

957 
'15 1000 

Ground ----1009--
M,R, L, 1018 

17 '0 

16'05 
16'0 
IS '0 

14'0 
13 '0 

12'0 
I 1'42, 
II'O 

10'0 
'9'0 
8'66 
8'0 
7'0 
6'73 
6'0 

5'22 
5'0 
4'5 
4'0 
3'97 
3 '5 
3'0 
2'82 

2'5 
2'0 
1·82 
1'5 
1'0 

'89 
'5 
'02 

Gronncl.
M,S,I" 

15'0 
14'0 
13'0 
12'0 
1 I '70 
II '0 

10'0 
9'09 
9.0 

8'0 
7'10 
7'0 
6'0 

5'47 
5'0 
4'5 
4.10 
4.0 

3·5 
3'0 
2'90 

2'5 
2'0 
1'84 
1'5 
1'0 

089 
'05 
'02 

100 

200 

300 

400 

500 

600 

800 

900 

1000 

'67 

101 
117 
137 
158 
184 

332 

385 

446 

516 
555 
597 

6:~9 
683 

732 
781 

832 

888 

945 

994 
1002 

200 

300 

1000 

224 
262 

994 

I 

Temperature. I 
-~-

Heading. I Fall per Km.\ 

°A. 
21 9 
21 9'5 
220 
220 
220 
21 9 
21 9'5 
221 
220 
222'5 
223 
221} 
235'5 
236 
245 
249 
252 
254'5 
256 
257 
260 
263 
263 
266'5 
269 
269 
273 
278 
278 
278 '5 
280 
2~0 

225 
223 
223 
225 
227-
227'5 
229'5 
23° 
23 1 

229 
228 
226 
226 
228 
228'5 
23 1 

235, 237 
236 '5, 238 '5 
240 '5, 242'5 
245, 247 
245, 247 
249, 25 1 

253, 255 
I 255, 256 '5 
257'5, 259 
261' 5, 260'5 
263, 261·5 

265'5. 264 
269, 267 
270, 268 
273, 271 

212'5 
216 
218'5 
21 7'5 
217 
21 5 
21 9 
226 
227 
235 
242 
243 
25 1 

255 
257'5 
257 
261 
262 
264'5 
2 67°5 
268 
27 1 

272 
272 '5 
274 
276 '5 
277 
276 

280 

0'5 

0'0 
0'0 

-I 

2 

-I 

3 
6 

7 
9 
7 

5 

6 

6 

9 

2 

-2 

2 
2 

0'5 
2 

1'5 
-2 
-I 

-2 

2 

3 

5'5 7'5 
8'5 8'5 

8 8 

8'5 5'5 

7'5 6'5 

7 8 

3'5 
2'5 

-I 

-2·5 
4 

8 

8 

8 
8 
6'5 

4'5 

5 '5 

4'5 

4'5 

3'5 
Ground 
M.S,L. 1002 r 

REMARKS. 

The temperatures are Juplicated 
from 6 km. downwards. The 
pressures given for each height 
refer to what appeared to be 
the rising trace, 

The temperature traces cross each 
other at 2'1 km. 

Temperature inversion from 260°'5 
- 261 0 A,at 2 - 2'2 kIll, on down 
trace. 

Extremely low stratosphere. 

Considerable temperature gradient 
in the stratosphere. 

Inversion of 2° at { 1~~ ~mb. 

" 

" 

{
2'5 km. 
740 mb, 

• {0'7 km. 
" 920 mb. 

Isothermal layer at { ~·o km
b
• 

com • 



ANNU AL SUPPLEMENT. 95 

The Upper Air: Soundings by Registering Balloons (R.) and Pilot Balloons (P.). 

TABLE OF HEIGHTS, PRESSURES, AND TEMPERATURES. 

17 h. 15m. G.M.T. SOUNDING No., 14. Height 
Temperature. 

19 1 3. February 10. 
above Pressure. REMARKS. 

Height Pressure. Temp, 
PLACE, F .ARNBOROUGH. M,S,L. 

Rpading. I Fall per Km, above M.S.L. 
Latitude, 510 15' N. 

GREATEST } 7·3 km. 400 mb. 240'50 A. Longitude, 0° 45' W. km, mh. °A, °c, Temperature inversion from sur-H~;IGHT. 

Height } 75 7'32 400 240 '5 face to 800 m. 
LOWEST } above M. S. L" m. 7'0 419 242 

1'1 MPERATURE, .. , .. , ... 6'0 480 248 6 
PLACE OF FALL, Rochester. 5'70 500 250 

BASE OF } Stratosphere not 5'0 55 1 255 7 STRATOSPHERE, reached. Distance, 87 km. 4'5 589 
i 

257'5 
and 4'34 600 258'5 6 

Type No.1 Orientation, 83° from N. 4'0 627 261 
3'5 670 265 
3'16 700 267 

at 7 h. at 18 h, G.M. T. 3'0 715 268· 7 From observations at Station 2'5 761 272 

1030 mb. 1031 mb. 2'09 800 275 PRESSURE (M. S. L. ). 2'0 810 276 8 
TE:\lPERATURE, 281° A. 281° A. 1'5 861 279 

1'13 900 281 '5 
V APOUR PRESSURE, ... .. , 1'0 915 282'5 6'5 

247° 2080 '5 97 1 283 
GRADIENT WIND :-Direction, '25 1000 282'5 -0'5 

Velocity, 8'0 mIs, 5'9 mis, 

Correction for Curvaturp, +2'0 mIse +4'0 m/s. 

Final Components, {~: ~:: +9'2 mise +4 '7 m/s, Ground 1022 282 .. , 
+3'9 mIs, +8'7 mis, M.S.L, 1030 .. , ... 

February I I, 17 h. 18 m. G,M.T, SOUNDING No" 15, I 
: 

19 13, 7'44 400 239'5 .Large temperature inversion 
Height 

Pressure. Temp. 
PLACE, FARNBOROUGH. 7'0 424 243 from smface to 500 m. 

above M,S,L, Latitude, 510 15' N, 6'0 488 249 6 

GREATEST 
} 7'5 km, Longitude, 0° 45' W. 

5'82 500 249'5 
HEIGHT, 397 mb, 239° A, 5'0 560 255 6 

Height 
}75 m. 

4'5 597 259 
LOWEST } above M. S, L" 4'46 600 259'5 

TEMPERA TURE, .. , ., .. , 
4'0 636 263 8 

BASE OF } Stratosphere not 
PLACE OF FALL, Godalming, 

3'5 
I 

679 267 
STRATOSPHERE, reached, Distance, 16 km. 3'26 700 269 

and 3'0 i 723 271 8 
Type No, 1 Orientation, 140° from N. 2'5 769 275 

2'18 I 800 277'5 From observations at Station at 7 h. at 18 h, G.M.T, 2'0 
I 

817 278'5 7'5 
PRESSURE (M,S.L,), 1034 mb. 1037 mb, I'S 867 282 I 

1'19 900 283'5 
TE:\lPERATURE, 273° A, 280° A. 1'0 920 284'5 6 

V APOUR PRESSURE, '5 976 286'5 ... .., '31 1000 285 - 5'5 
GRADIENT WIND :-Direction, 206° Station near 

Velocity, 3'6 mis, centre oj --

Correction for Curvature, + 0'2 m/s. Local High 
I 

I 

Pressure Ground 

I 

1028 280 ... 
Final Componen ts, {~: :~ :: : + I '7 mis, M.S.L, 1038 ... .. 

+ 3'4 mis, System, 

19 I 3, February 22, 18 h, 0 m, G.M.T. I 

SOUNDING No" 17. 12'0 184 209 Isothermal from-
II '44 200 205'5 -I 

3'7 -4'7 km. Height Pressure, Temp. PLACE, FARNBOROUGH. II '0 21 5 208 
above M. S, L, 10'0 253 21 1'5 3'5 633- 550 mb, 

Latitude, 510 IS' N. 9'0 295 218 6'5 Very large temperature gradient GREATEST 
} 12'3 km, 

I 

HEIGHT, 174 mb. 208°'5 A. Longitude, 0° 45' W, 8'89 300 219 8 below, 
8'0 343 226 

LOWEST } Height } 75 7'0 397 233 7 The calibration of this instru-
TEMPERATURE, 11'5 km, 197 mb, 205u'5 A, above M.S.L., m, 6'94 400 233'5 ment was somewhat unsatis, 

6'0 458 238 '5 5'5 factory, PLACE OF FALL 1 , France. 
BASE OF } 226 mb, 207°'5 A. 5'38 500 242 5 

STRATOSPHERE, 10'7 km, Distance, 1km, 5'0 527 243'5 0'5 
and 4'5 566 244 

Type No. I. Orientation, 1 o. 4'08 600 244 6 
4'0 607 244 

From observations at Station 
3'5 651 246 

at 7 h, at 18 h. G:M, T. 3'0 698 250 
2'97 700 250 '5 8 

PRESSURE (M,S.L.), 1033 mb. 1031 mb, 2'S 747 254 
TEMPERATURE, 2740 A, 276° A, 

2'0 800 258 
1'5 854 262'5 10 

VAPOUR PRBSSURE, 1'08 900 267 .. , . ~ .. 1'0 910 268 
GRADIENT WIND :-Direction, Station near 144°· '5 970 272· 

'26 1000 273'5 8 
Velocity, centre of 7'4 m/s, 

Correction for Curvature, Local High +2'8 mis, 

Final Components {W. to E. 
Pressure 

- 6'0 m/s. 
, S, to N. System, +8'3 mIs, Ground 1020 

I 

275 .. , 
M.S,L, 1031 .. , .. ' 



96 GEOPHYSICAL SUPPLEMENT, 1913. 

Observations of Cloud Motion by Fineman's Nephoscope.-Aberdeen. 

Taken at 13 h. (1 p,m,) G,M,T. [Exceptions are noted in the Remarks column.] 

\ Typ' 

s ---:- \ Computed for 1000 m, 
.g Z _--,, ______ 1 

Computed for 1000 lll, 

Date, of 
>=i :: -3.g Velo-! Components, REMARKS. Date, 

Type 
of 

Cloud. 
Velo
city. 

Compollents, REMARKS, 

12 
13 

14 
17 
18 
19 

21 

25 
z6 
27 
28 

3 

4 
6 
7 
8 

10 
12 
IA 
15 
18 
20 
21 
22 
24 
z5 
26 
28 
31 

2 

5 
7 
8 
9 

10 

Cloud, 

S, 

----1-----------------------

~ bL city., -------

O~ V, i

l 
w, 

I I 
FEBRUARY I I 

I I 

I I 
mis, 

St,-Cu. 2 58 3'3 

mIs, I mIs, 
+ 3'2 \ + 0'7 
+ 0'8 + 0'7 A, -Cu, to 228 1'1 

St.-Cu, 
St.-Cu, 

Cu, 
St,-Cu, 
St.-Cu, 

Cn, 

A,-St, 
St,-Cu. 

Nb. 
Cu, 

Ci.-St, 

Cn. 
Cu.-Nb. 

Cu, 
Cu. 

Fr,-Cu. 
Cu. 
Cu, 
Ci, 
Ci, 

A,·St. 
Cn, 
Cu. 

ClI,-NIJ, 
C· 1. 

St,·Cu, 
Cn, 
Ci, 

19 1 

105 
180 

5' I + 1'0 + S '0 Day very hazy to foggy. 
5'4 - S'2 + 1'4 

Obs. at 12 h, 

73 
2'0 0'0 + 2'0 
3'5 - 3'4 - 1'0 

30 I I 8 - 0 '9 i-I '6 

225 2'8 + 2'0 + 2'0 
21 5 6'3 + 3'6 + 5'2 
355 16'0 + 1'4 -IS'8 
32 3 3'Y + 1'9 - 2'5 

MARCH 

At 16 h, the St.-Cu. had disappeared, while 
a higher sheet of A,-Cu. formed from W, 

Cirro-nebula aboTe, showing no detail. St,-
Cu. in afternoon from N, W, 

Coarse Ci. -St. to A, -St, Obs. at 12 h, 30 m, 
Observation at 12 h, 
Nb, of cumuliformis type, Obs. at 12 h, 
Observation at 12 h, 

23S 4'4 + 3'6 + 2'S I EB, In afternoon CLoSt. developed into Ci.-
I Cu, in lenticular patches. Obs, at 1~ h. 

225 28'0 +20'9 +20'9 Uniform A,-St, above, 
231 8'3 + 6'5 + 5'2 Measurement of apex of cloud, 
293 21 'u + 19'3 - 8'2 Cu. inclined to Cu,-Nb, form. 
310 I 12'5 I + 9'6 - 8'0 
288 12'0 +11'4 - 3'7 
234 17'0 + 13'8 + 10 '0 Cu, of degraded type, Observation at 12 h. 
248 9'3 + 8'6 + 3'4 
260 3'1 + 3'0 + 0'5 Rather coarse type cirrus, 
290 3'0 + 2'8 - 1'0 Ci. to Ci.-St, EB forenoon. 
190 1'1 + 0'2 + 1'1 DenseCi,-St. toA,-St, 
2 I 7 7 '8 + 4 '7 + 6 '2 Cn, of very degraded type. 
225 12'0 + 8'5 + 8'S Cu. changing to Cu,-Nb, 
285 ' 1'8 + 1'7 - 0'5 Degraded Cu, -Nb, 

3 1'0 -- 0'1 - 1'0 Hazy indefinite Ci. Observation at 11 h, 
171 12'5 - 2'0 + 12'4 St,-Cu. of thin flat type, 
112 23'0 - 21 '4 + 8'S Degraded Cu, ; became Nb, later, 
181 5'7 0'0 + 5 '7 Of normal type, very fast, radiating from S, 

APRIL* 

Cu, 255 6'1 + S'9 
5'1 + 4'9 

15'0 - 0'1 

+ 1'6 
+ 3'3 
- 14'9 

Cu, 230 
ClI, 5 Observation ,,,t 10 h, 
Cu, 359 - 9-6 
Cu. 346 - 107 
Cu, 315 - 9-9 
Cu. 315 

12 I Cu.-Nb. 2 

9'6 + 0'2 
II '0 + 2'6 
14'0 + 9'9 
10'0 + 7'1 
4'0 - 0'1 

12'5 + 7-8 
5'4 + 0'9 
8'6 + 7'6 

11'0 + 8'0 
S'4 + 4'9 
4 '2 - 0'1 

- 7'1 
- 4'0 

Heavy type Cll. 
Very degraded Oil, 
Heavy degraded Cn, 
Allex of On, -Nb, measured, 
Degraded Cu, to OU,-Nb, 
()bservation at 12 h, 30 m. 
Base of Cu_ -Nb, measured. 
Base of Cn.-~b, measured, 
St.-Cu_ of degraded form, 

15 CI~,-Nb'l 218 
16 Cl.-CU, I 190 

17 Cu.-Nb.\ 242 
18 Cu.-Nh. 227 
22 

24 

25 
26 

28 
29 

St. -Cu. I 245 
Fr,-Cu, I 178 

St.-Cu. I' 163 
Cu, 215 

I 
Ci, I 188 

CLoSt. to

l

, 189 
A,-St. 

I 

+ 9'9 
+ 5'3 
+ 4'0 
+ 7'S 
+ 2'3 
+ 4'2 

4 '2 - I '2 : + 4 '0 

9 '6 + 5' 51 + 7 '9 

6'3 + 0'9 + 6'2 

5
0

6 + 009
1 + 5"5 

Degraded clond ; much high haze. Observa
tion at 12 h, 

Thin St.-Cu. Fr,-St. below, 
Cloud dispersing 12 h, theu rapidly formed 

sheet of A,-St, 12 h, 30 m, Obs. at 12 h, 
Coanie and very rapid. Obs~rvation at 12 h, 

St,-Cu, 

2 Cu, 

3 Cu. 

4 Cu. 

W, 

JULY 

314 13'0 

328 II '0 

325 12'5 

mis, 
+ I'S 

+9'4 

+5'8 

+7'1 

S, 

----1----------------

m/s. 
- 2'4 Cu. below from N.W, 

- 9'0 

I 

- 9'4 Cu, very degraded in type. 

- 10'3 Cu. of low type and degraded, 

7 CU,-Nb, 345 6'9 + 1'8 - 6'7 Apex of cloud measured, 

8 Cu, 0'0 - 6'4 

9 St,-Cuf, 16S 19'0 - 4 '9 + 18'4 Stratus cumuliformis type. 

10 Cu. 200 6 0 + 2 '0 + S '6 Degraded cloud, A. -St, sheet above, 

II St,-Cu, 267 i 3'6 +3'6 + 0'2 St,-ClI, formed from apical portions of 
Cu,-Nb, 

IS Cu. 338 12'0 +4'1 - 11'3 Degraded cloud, 

17 Cu.-Nb, 240 4'0 +3'5 + 2'0 Very degraded cloud. 

18 Cu, 300 6'1 + S'3 - 3'1 Very degraded cloud. 

19 OU,-Nh. 28S 6'0 + S'8 - 1'6 Oentral portions of cloud measured, 

22 

26 

28 

29 

30 

31 

2 

4 

6 

Cu, 343 13'0 + 3 '8 - 12'5 Cu. degraded type, 
I 

Ci. 8S I )'3 -1'3 

Cu, to 330 S'4 +2'7 
St.-Cu, 

Ou. 300 4'S + 3'9 

Cu, 278 4'2 +4'2 

St,-Cuf, 171 19'0 - 3'0 

St.-Cuf. 157 I 5'6 - 2'2 

AUGUST 

Cu, 275 2'8 +2'8 

Ou, 336 4'8 + 2'0 

- 0'1 Observationat19h, Squalls from N,N,W" 
17 m, p,s, 

- 4'7 A transition type of cloud, 

- 2 '3 Degraded ~loud, 

- 0'6 Degraded sheet of Cu. 

+ 18'8 Stratus cumuliformis type, 

+ 5'2 Stratus cumuliformis type, 

- 0'2 

- 4'4 

Nb, 343 10'0 +2'9 - 9'6 Degraded form of Cu.-Nb, 

7 St, -Cu, 339 5 '0 + 1'8 - 4 '7 

8 

9 

II 

12 

13 

15 

18 

21 

22 

2 3 

26 

Cu, 30 7 3'8 + 3'1 - 2'3 

Cu. 320 2 '3 + 1'6 - 1'9 Degrading Ou, 

Cu. 32S 6'2 + 3'6 - 5'1 

Cu, 315 

A.-Cu, 332 

Fr,-Cu, 280 

Fr,-Cu. 187 

Cu. 3SS 

St.-Cu. 240 

Cu. to 262 
Cu,-Nb 

Cu. 245 

Ci. 244 

St.-Cn. 266 

Ci. 300 

Ci.-Cn. 237 
toA,-Cu. 

2'5 +1'8 

4'2 + 1'9 

3'6 + 3'5 

IS '0 + 1'8 

6'8 +0'6 , 
4'2 + 3'7 

8'1 +8'0 

4'2 +3'8 

2'7 +2'4 

3'9 + 3'9 

1'1 + 1'0 

1'5 + 1'3 

- 1'8 

- 3 '7 General cloud during forenoon of St, type, 
Observation at 12 h. 45 m, 

- 0'6 

+ 14'6 A.-Cu. above, no motion appreciable. 

- 6'7 

+ 2'1 Some Fr.-Nb. below, direction from S,W. 

+ 1'1 

+ 1'8 

+ 1'2 Ci. of coarse type changing in afternoon to 
Ci. -Cu, and A, -Cu, in lenticular bands, 

+ 0'3 Heavy Cu,-Nb, low in W,N,W, 

- 0'6 Feathery type; no definite radiant point. 

+ 0'8 Leuticular patches. Hazy. 

* For observations for May and June, see p, 97, 
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Observations of Cloud Motion by Fineman's Nephoscope.-Aberdeen. 

Taken at 13 h, (1 p,rn) G,M,T, [Exceptions are noted in the Remarks column,] 

Type 

s ---:- Computed for 1000 m, S --:- Computed for 1000 m, 
o Z ~ Z 1--------

Date, of 
~ oS Type .:: S i 
o VeIo- Components, REMARKS, Date, of :§ ~ Velo- Components, II 1 ~ city'I-----:-

I

--- Cloud, .~ ~ city, -- I 

REMARKS, 

3 
4 

5 

9 

10 

17 

19 
20 
22 
26 
27 
30 

I 

2 

4 
6 
7 
8 
9 

10 

II 

IS 
16 
17 
18 
20 
21 
22 

23 

25 
27 

28 
29 
30 

31 

6 
7 
8 

15 
16 

17 
19 
21 
22 

23 
24 
26 
29 
31 

Cloud. 

~_~8_~_v_,~_w_,~_s_,~ ____________________ A_8_~ w, S'I _____________ _ 

SEPTEMBER 

Cu, to 
St.·Cn, 
St,·Cu, 
Fr.-Cu, 

o mIs, m/s, mis, 
5 6'9 - 0'6 - 6'9 Transition type of cloud, 

176 3'6 - 0'3 + 3'6 Fused sheet of St,-Cu, 
104 6'4 - 6'2 + I '5 Cloud rapidly dispersing, Observation at 

11 h. 
St.·Cu, 85 5 '0 - 5 '0 - 0'4 Thin flat St, -Cu, rapidly oscillating in 

direction, 
310 5'2 + 4'0 - 3'3 Cu, to 

CU.·Nb, 
Cu, 

St.·Cn, 
287 4'5 + 4'3 - 1'3 A sheet of degraded St,-Cu, above, 
327 3'3 + 1'8 - 2'8 St,-Cu. dispersing, motion slightly variable, 

I Observation at 12 h, 
230 4'6 + 3'5 + 2'9 Very thin, diffuse St.-Cu, St.-CU, 

St.·Cu, 
Cn, 
Cn. 

345 3'1 + 0'8 - 3'0 Fused sheet of St,-Cu, 
125 12'5 - 10'2 + 7 'I 
200 6'6 + 2'2 + 6'2 

St.-Cu. 
St, ·Cuf. 

177 6'6 - 0'3 + 6'6 Observation at 11 h, 
87 14'0 - 14'0 - 0"7 Stratus cumuliformis type, 

St,-Cu, 96 
St.-Cu. 128 
St. ·Cu. 225 
A.-Cu, 52 

Fr,-Cu, 82 
CIl, 70 

Cu.-Nb, 2 

Cu, 177 
Cu. 140 

Cu.-Nb. 334 
Ci.-Cll. 260 
St,-Cu, 238 

Ci. 233 
Ci.-Cu, 188 
A,-St, 188 

Cu. 269 
CU"Nb'i 30 5 

Ci. I' 

265 
Ci. to 236 

Ci.-cu.j 
St. -Cu. 210 
St, -CUf,! 166 
Fr,-Nb, 198 
Ci.-Cu, 247 

OCTOBER 

6'3 - 6'3 + 0'7 
3'1 - 2'4 + I '9 Thin flat type of St,-Cu, 
1'5 + 1'1 + 1'1 Observation at 12 h, 
2' 5 - 2 '0 - 1'6 A. -Cu, formed from top of Cu, -Nb, Obser-
5'2 -'5 'I - 0'7 vation at 12 h, 

10'0 - 9'4 - 3'4 
6'3 0'2 - 6'3 
7'1 0'4 + 7'1 

10'0 6'4 + 7 '7 
10'0 + 4'4 - 9'0 
2'2 + 2'2 + 0'4 
3 '0 + 2 '6 + I '6 
3'6 + 2'9 + 2'2 
6'0 + 0·8 + 5'9 
7 '0 + I '0 + 6 '9 
8'1 + 8'1 + 0'1 

Apex of cloud measured, 
Cu, rather degraded, 
Degl'aded sheet of Cu, 
Rather degraded cloud, 
Thin, high, and diffuse, in lenticular flotillre, 
Lenticular masses, rather degraded, 
Ci, to Ci. -St, 
Long radiant bands, Radiant point S, 
Measurements approximate, 

15'0 + 12'1 - 8 '6

1 

Broken bases of clond, velocity varying 
slightly, 

2'7 + 2 '7 + 0'2. Radiant point W, ; strire S, W, to N, E, 
3'0 + 2'5 + 1'7 Inclined to lenticular form, 

6'9 + 3'5 + 6'0 
21'0 - 5'0 +20'4 
50 '0 + IS'S +47'51 

2 '6 + 2'41 + I '0 

MAY 

Thin flakes massing into lenticular sheets. 
Stratus cumnliformis. 
Low-lying nimbus" scud," 
Ci. -cu, partially formed, Lenticular patch 

loU) in N,W, 

Nb, 
Fr.-St. 
St,-Cu, 

132 31'0 -23'0 +21'0 
123 31'0 - 26'0 + 17'0 
113 5'0 - 4'2 + 2'7 

Observation at 11 h, 
Observation at 12 h, 30 'In, 
Observation at 10 h, Nothing but St, except 

at 10 h, 
St,-Cu, 340 
St,-Cu, 297 

4'5 + 1'5 - 4'2 
5'0 + 4'5 - 2'3 

Cu, 271 8'1 + 8'1 - 0'1 
Cu,-Nb, 301 16'0 + 13'8 - 8'3 
Cu,·Nb, 225 8'6 + 6'1 + 6'1 
Cu,-Nb. 271 3'8 + 3'8 - 0'1 

Cu,-Nb, 273 
St,-Cu, 276 
Fr,-Cu, 265 
CLoSt, 223 

Cu, 227 

6'4 + 6'4 - 0'3 
8'0 + 8'0 - 0'8 
6'3 + 6'3 + 0'5 
2'8 + 2'5 + 1'3 

12'0 + 8'8 + 8'2 

St,-Cu, of thi" and flat type, 
Observation at 12 h, Cloud degrading and 

fusing, 
Cu, changing to Cu,-Nb, 

Apical portions measured; these were chang-
ing into St, -Cu, 

St,-Cu, degrading, 
Above is very faint Cirro-nebula with EEl, 
Sheet of coarse Ci,-St, ; degraded Cu, below, 

3 Ci.-Cu, 
4 St,-Cu, 
5 Ci,-St. 

to A,-St, 
6 Ci, 
7 A,-Cu, 
8 Ci. to 

Ci.-St, 
II . St. -Cu, 
13 Cu,-Nb, 
14 Ci.-Cu, 

15 St,-Cu, 
17 Fr, Cu, 
19 Ci.·Cu. 

20 Ci.-Cu, 
24 Fr,-Cu, 
26 Ci.-Cu, 
27 A,-Cu, 
2S A,-Cu, to 

St,-Cu, 
29 Ci,-Cu, 

I 
2 

3 
5 
6 

10 
II 

" 12 
16 
17 
22 

23 
27 
29 

2 

3 
7 
9 

10 

II 
12 
14 
16 
24 
25 
27 
28 
30 

St.-Cu, 
Fr.-Cn, 
m,-cu, 
Cu.-Nb, 
Ci.-Cu. 
Ci,-Cu 

A,-Cn, to 
St,-Cu, 

Ci, 
Fr,-Cu. 

Nb, 
Fr,-Cu. 
Ci.-St, 
toA,-St, 
Ci.-Cu, 
A,-St, 

Cu,-Nb, 

A.-Cu. 
Cu, 

Fr,-Cu, 
St,-Cu, 

Cu, 

Cu, 
Cu,-Nb, 
CLoSt, 
St.-Cu, 
Cu.-Nb, 
Nb,-Cuf, 

Cu, 
Cll,-Nb, 

Ci. to 
Ci,-Cu, 

NOVEMBER 
, 

mis, mIs, m/H, 
2670 3'3 + 3'3 + 0'2 In bands; radiantpointS, Obs,at12h, 
193 4'3 + 1'0 + 4'2 
175 3'9 - 0'4 + 3'9 Mostly A -St, 

130 2'5 - 1'9 + I '6 Patchy type; cumuliform in places, 
6 2'0 - 0'2 - 2'0 SeenabovesheetsofFr,·Nb, Obs,at12h,30m, 

21 5 1'0 + 0'6 + 0'8 Coarse Ci. to Ci.-St, 

21S 3 '9 + 2'2 + 3'2 Very small-flaked, in sheets, Obs, at 12 h, 
328 4'2 + 2'2 - 3'6. Degrading into sheet, 
275 2'6 + 2'6 - 0'2\1 Flocculent Ci,·Cu. taking lenticular form, 

Observation at 12 h. 
268 4' 3 + 4 '3 + 0' I 

24916'0 +14'9 + 5'8· 
287 6'3 + 6'0 - I '8 Floccular and partly-formed type, Observa-

255 
212 
300 

295 
279 

6'0 + 5'8 
21'0 +11'1 
10'0 + 8'7 
3'0 + 2'7 

10'0 + 9'9 

+ 1'6 
+17'9 
- 5'0 
- 1'3 
- 1'6 

tion at 11 h, 45 m, 
Ci. -Cu, maculate to flocculent, 
Dispersing, Observatio1t at 12 h, 
Coarse Ci. to Ci. -Cu, Observation at 12 h, 
A, -Cu, forming from false Ci. Obs, at 12 k, 
Massed in lentit:111ar form, 

273 2'5 + 2'5 - 0'1 Clondlets massed in lung lenticular bands, 

275 
267 
240 

32 7 
30S 
315 
285 

255 
295 
315 
30 4 
225 

25 1 

268 
I 

210 
276 
257 
269 
300 

282 
289 
268 
205 
45 

325 
318 
289 
40 

DECEMBER 

8'1 + 8'1 
12'5 
5'2 : 

10'0 
4'2 
3'7 
4'1 

I 

+ 12'4 
+ 4'5 
+ 5'5 
+ 3'3 
+ 2'6 
+ 4'0 

2'0 i + 1'9 
31'0. +28'2 
42'01 + 30 1 
9'3 + 7'7 
3'0 + 2'1 

- 0'7 Thin fiat type, 
+ 0'6 
+ 2;6 Coarse Ci, to Ci. -Cu, 
- $'4 
- 2'6 Ci. to high Ci.-Cu, fllsing into sheet, 
- 2'6 Observation at 11 h. 
- 1'1 Ci. above, lenticular A. -Cu. below, directions 

different, Observation at 12 h, 
+ 0'5 
- 13'0 
- 30 ~ Very low" scud" ; velocities approximnte. 
- 5'2 
+ 2'1 Coarse Ci. -St. 

3' 3 i + 3' I + 1'0 
3'7 ' + 3'7 + 0'1 Fahe Ci, massing into A,-St, sheet, 

10'0 - 0'2 - 10'0 

JUNE 

1'8 
4'2 

13'0 
4'0 

IS'O 

5'0 
4'2 
1'7 
3'4 
5'0 

18'0 
7'4 
6'9 
0'6 

+ 0'9 
+ 4'2 
+ 12'6 
+ 4'0 
+ 15'7 

+ 4'9 
+ 4'0 
+ 1'7 
+ 1'4 
-- 3'5 
+ 10'3 
+ 5'0 
+ 6'6 
-- 0'4 

+ 1'6 A,-Cu, of lenticular type, 
0'4 

+ 3'0 
+ 0'1 Cu, to Cn,-Nb, below, moving from S, W. 
- 9'0 Velocity varying slightly in ditferent parts 

of clouds, 
- 1'1 
+ I '4 Apex of cloud measured, 
+ 0' I Coarse type of Ci. -St, 
+ 3'1 Thin St.-Cu, 
- 3 '5 Cloud degraded, 
- 14'8 
- 5'5 
- 2'3 
_ 0'5 Coarse Ci, changing to Ci,-Cu, At 16 h, 

it became rapidly cloudy with St,-Cu, 
moving from W.N,W, 
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Seismology at Eskdalemuir Observatory, 1913. 

The seismological equipment consists of two Galitzin pendulums for recording the 
horizontal components of movement and one for vertical movements: one twin boom 
Milne type of instrument for horizontal movements; one Weichert inverted vertical 
pendulum giving two horizontal components; and one Omori horizontal pendulum set 
to record the N.S. horizontal component. 

Of these the Galitzin and Milne instruments are photographic, the Weichert and 
Omori record on smoked paper. 

AU are placed on concrete piers separated from the floors of the rooms. In the 
case of the Milne the pier is carried down to solid rock and is separated from the super
imposed boulder clay. The other piers are shallow and based on the clay only. 

All the more sensitive instruments are alike affected by high winds, which are 
shown on the Galitzin records as continuous irregular oscillations of periods ranging 
from 1 minute downwards to about 20 seconds. This wind disturbance constitutes a 
drawback to the seismological station at Eskdalemuir, the tabulation of earthquakes in 
the winter months being rendered difficult and in some cases impossible. 

It seems possible that the disturbance may be caused by the wind pressure on the 
observatory building producing slight changes of slope in the subsoil beneath; the pier 
which rests on the rock is affected in this manner as well as the others. 

The microseismic movements recorded are in general much greater than those 
experienced at the Russian observatories, where instruments of the Galitzin type are 
installed. This also tends to render the elucidation of earthquake phases more difficult 
in the winter months, when these movements are greatest. These two causes between 
them make it impossible to detect many of the sn1aller earthquakes during the winter. 

All the instruments have been in regular op8ration during the year, with the 
exception of the Weichert, which was discontinued in the Autumn as sufficient 
information i~ given by the photographic recorders. The Omori is in operatio.n in 
case of any loss of record in the photographic instruments. The Omori records are 
not regularly tabulated. Local vibrations of a rapid nature are shown more clearly 
on the Omori instrument than on any of the others. The regular microseismic 
movements of period 9 s. and under are also well shown by it. 

The records from the Galitzin instruments have been regularly examined and 
tabulated, and the results published in the Geophysical Journal. The method of 
tabulating the magnitude and period of micro seismic movernents adopted since the 
beginning of the year conforms to that used by the Russian seismological stations. 

To determine accurately the constants of the Galitzin instruments, a sonle
what elaborate method needs to be employed. This is described at length in 
Vorlesungen uber Seismom.etrie, Chapter VI!., by Prince B. Galitzin, or more briefly 
in Modern Seismology, Chapter IV., by G. W. \Valker, F.R.S. It was unfortunately 
not found possible to carry out the necessary experiments during 1913 in the case of 
the horizontal instruments. Values were available, determined by Mr. Walker in 
May 1912. The next full determination was made in June 1914, a partial one 
having been made in tJanuary 1914. 

These all agreed very well with the 1912 figures; and it is felt that no serious 
error has been introduced by using Mr. \\-Talker's figures, obtained in May 1912, for 
the year 1913. 



ANNUAL SUPPLE:\lENT. 

The constants were as follows :-

20th MAY 1912. 
North Pendulum, 

T = 23'7 S. 

T1 = 24'6 S. 

p,2= -0'05 

1.: =42'Z 
A = 1000 mm, 

1 = 118mm, 

West Pendulum. 

r = 24'7 s, 

'1\ = 24'8 s. 

p,2=-'03 
k =42'2 

A = 1000 mm. 

I = 118 mm. 

24th .JANUARY 1914. 
North Pendulum. West PendulUll" 

T = 22'3 s. (approx,) 

T} = 24'8 s. 

p,2=+'I5 (approx.) 

k = 43'2 
A = 1000 mOl. 

l = 118 mm. 

13th JUNE 1914. 
North Pendulum, 

T = 22'9 S, 

T1 = 247 s, (assumed) 
p,2= -'02 

k = 43'0 
A = 1000 mm. 

l= 118mm, 

\Vest Pendululll. 

T = 23'4 s. 

T] = 24-'8 s. (assumed) 

p,2= +'02 

k = 44-'1 
A = 1000 mm. 

l = 118 mm. 

99 

Here T is the period of undamped free oRcillation of the pendulunl, and 1\ that of 
the galvanometer, A is the length of the beam of light from the galvanometer mirror 
to the recording drunl, p.2, k, and l have the meaning set out in either of the works 
referred to ahove. 

The period T1 of the galvanometer hardly varies from year to year, but T, p.2, 

and k vary slightly from time to time and need periodical determination, 
The formula used for the determination of the scale value was 

Ak~ I d 
-- '----2 = maunification of recol' , 

7T' t (I +v2) 0 

where v was taken as equal to 2 __ -'!E anrt T is the period of the earthwave considered. 
T+T1' p , 

~his simplified form of the complete formula 

AkT 
-_P, 

7T't (I+U2)(I+U12) JI-p,:J'(U) 
T T 

where u = T and U 1 = '1':' an(l f (u) is of the form glven by Galitzin,* was quite 

sufficiently accurate for computing microseisms with the particular constants of the 
instruments at the time. 

The Galitzin seismograph for recording vertical movements was standardised for 
the first time in March 1913, but owing to the changes of temperature in the 
seismograph room, the pendulum could not be maintained at an undamped period equal 
to that of the galvanometer (13 seconds)~ The period of the pendulum was therefore 
reduced, and until the constant has been determined, the records of vertical nlotion 
are qualitative only, Even so they arc of fundamental value in the determination of 
epicentres. 

* Loc. cit. 
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The Milne records have been regularly tabulated and the results sent to the 
British Association Seismological Committee. 

An experiment was tried of fitting an oil damper to one of the Milne booms for a 
time, but the results were not promising owing to the loss of sensitivity incurred. 

A comparison between the Milne and Galitzin types of seismograph has been 
prepared at the Observatory and published by the Seismological Committee of the 
British Association (Report to Australian 1Vleeting, 1914). 

Errata in the Geophysical Journal for the Year 1913. 

Page 7.-Table I.-The figures in each pair of columns should be reversed. 

,,21.- " l.--7th, 12 h., jar "0'4" read "0'5," and/or "5" 1'ead "4." 

,,28.- " 2.-For" .Mean Sea" 1'ead "Station." 

,,26.- " 3.-Fo1'" Mean Sea" read" Station." 

,,48.- " 4.-12th, Hemarks, jar" 21" read" 9." 

" 72.-No. R. 262 at 9'0 km.,/or "417" read "in7." 

Electrical Character of Day. 

The electrical character of the day at Eskdalemuir was determined for 19] 3 in 
accordance with the following scheme, which differs in regard to character 2 from the 

explanation given in the Introduction. 

"0" denotes a day (from midnight to m~dnight G.1\1.'l'.) during which no negative potential was recorded. 

" 1 " denotes a day on which there were one or more excursions of limited duration to the negative side 

of the scale. 

" 2" denotes a day 011 which negative potential occurred for a period, or periods, extending in the 

aggregrate over 3 hours or more. 
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