






















































































































5-1 JULY 1912.-THE UPPER AIR. 

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

1912 July 6. 

GREATEST HEIGHT 

LO"\VEST 

BASE OF STRATOSPHERE 

Type 

20 h. 35 m. G.M.T. 

Height 
above M.S.L. 

11'6 km. 

11'6 km. 

10'S km. 

NO.2. 

Pressure. 

240 mb. 

Temp. 

229° A. 

224" A. 

224° A. 

From Observations at Station. 

PRESSURE (M.S.L), 
TEMPERATURE, 

VAPOUR PRESSURE, 

WIND :-Direction, 
Velocity, 

at 7 h. 

1034 mb. 
285° A. 

Correction for Curvature, +0'2 m/s. 
"I." 1 C t {W. to E. 0 m/s. 
£ Ina omponen S, S t N ""6 I • 0 . .J m s. 

at IS h. G:M.T. 

1016 mb. 
287° A. 

SOUNDING No., R. 202. 
PLACE, CRIN AN, N. B. 

.Latitude, 
Longitude, 
Height above M.S.L., 

PLACE OF FALL, Fell in Sea. 

Distance, 
and 

Orientation, 

56° S' N. 
5° 3 1 ' 'V. 

5 m. 

Found. 

150 km. 

350°. 

T.ABLE OF HEIGHTS, PRESSURES, rrEMPERATURES, HUMIDITIES, AND WINDS. 

Height I, above Pressure. I
i I I Wind. I 
---------- Humidity. REMARKS. 

i Reading. Fall per km. Direction. I Velocity. I Components. 

I i Degrees W. to E. S. to N. 
km. mb. 0 A. °C. % I mb. from N. m/s. m/s. m/s. 
II '0 233 224 2 ... I ... ... ... ,.. .., 
10'0 270 226 ............... .. 
9'24 300 ... 5 .. , ... ,.. ... ... 
9'0 312 I 23 1 7 ... ... 140 II'7 - 4 II 
8'0 361 238 ...... 136 12'1 I - 5 11 
7 '26 400 ... S ... ... ... '" i ... • •• 

7'0 417 246 ...... 142 9'5 I - 3 9 
6'0 476 253 7 ... ... I 151 6'1 i-I 6 
5 '62 500 ... 8 . . . . . . I ••• • • • , ••• • • • I 

5'0 545 261 ...... I 146 4'1 I - I 4 I 
4 '27 600 .. , 7 ... ... ... .. . I' ... ... 

4'0 623 268 ... ... ... 160 4'0! 0 4 
3'09 700 ... 6 ... ... ... ,.. I'" ... 

3'0 708 274 ... ... ... 142 3'2 I - I 3 
2 '02 800 ... 4!... ... ... ... I ... I ... 

The instrument was a long time in the water and the trace 
not good. 

Balloon became too faint to see. 

900 802 27.
8 '6 ::: ::: i 3.·.. I .. l I .. __ __ ! __ ___ ::: __ 1 __ __ -----------------------------

1.1.S.L. 1016 288 ...!... ... I... ... i ... I ... 

July 4. 20 h. 0 m. G.M.T. From Observations at Station. at 7 h. at 18 h. G.M.T. SOUNDING No., R. 192. 
19 12 . 

PRESSURE (M.S.L.) 1024 mb. 1026 mb. PLACE, PYRTON HILL. 
Height Pressure. Temp. TEMPERATURE, 286° A. 287° A. Latitude, 51° 38' N. 

above M.S.L. V APOUR PRESSURE, ... . .. Longitude 1° I'W . 
GREATEST HEIGHT 15'7 km. 114 mb. 2lsoA. GRADIENT WIND :-Direction, 45° 70° Height above M. S. L., . 150 m. 

LOWEST TEMPERATURE 15'7 km. 114 mb. 218" A. Velocity, 8'2 m/s. 7'6 m/s. PLACE OF FALL, Near Ba.th. 

BASE OF STRATOSPHERE 10'2 km. ... 220° A. Correction for Curvature, + 1·4 m/s. 0 m/s. Distance, 96km. 

Type No. I. 
F' 1 C t {W. to E. - 6'8 m/s. 

ma omponen s, S. to N. - 6'S m/s. -7'1 m/s. and 
- 2'6 m/s. Orientation, 254°. 

TABLE OF HEIGHTS, PRESSURES, TEMPERATURES, HUMIDITIES, AND WINDS. 

Height 

I 

I Temperature. i I Winet 

I 
abo.ve Pressure. 

1-
Humidity. REMAHKS. 

M.S.L. Reading. Fall per Km. Direction. \ Velocity.i Components. 

I 
I 

Degrees I \V. to K S. to N. 
klll. mb. °A. °0. % mo. from N. m/s. m/s. m/s. 

IS 127 21 9 ... ... ... ... .. . .. . Isothermal. 
I 1'1 to 1'3 km. at 280

r
.>. 14 147 220 .. , ... ... ... . .. .. . 

-I 2'6 to 3'1 km. at 271°, 13 172 21 9 2 
... ... .. , '" ... .. . 

12 198 221 ... ... ... ... ... .. . 6'4 to 6'6 km. at 245°· 
I I '96 200 ... -0'5 

... 
\ 

... ... ... . .. .. . 
I 

II 232 220'5 0'5 
.. , ... 

I 
... ... ... . .. 

10 269 221 ... ... ... ... .. . .. . Particularly good trace. 
9'27 300 .. , 6 .. , ... ... ... . .. .. . 
9'0 317 227 6 

.. , ... ... .. ... .. . 
Unusual irregularity in the gradient. 8'0 362 233 ... ... ... .., ... .. . 

7'32 400 ... 9 .. , ... ... .. . ... .. . 
7'0 418 242 6 ... ... 194 16'5 - 16 -4 

Ascensional velocity of 3'3 m/s assumed . 6'0 480 24S .. , ... 19 1 16'3 -16 -3 
5'67 I 500 ... 

9 
... ... ... ... ... . .. 

5'0 547 257 . -. ... 191 10'2 -10 -2 
4'28 600 ... 7 ... ... ... .. . . .. ... 
4'0 622 264 ... ... ... 196 7'3 - 7 -2 
3'08 700 ... 7 . ,. . .. ... . .. ... 
3'0 70S 27 1 ... ... '" 211 5'8 - 5 -3 
2'02 Soo ... 3 ... '" ... ... ... . .. 
2'0 802 274 ... . .. ... 221 5'0 - 4 -3 
1'05 900 ... 6 ... ... ... ... ... .. . 
1'0 906 280 6 ... '" 207 4'5 - 4 -2 

-----_. ----- ---------- ------
Ground 1008 286 . " 

I 
... ... ... ... .. . . .. 

M.S.L. ... . .. ... . " ... ... ... . .. .. . 
I' 
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THE UPPER AIR-JULY 1912. 55 

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

I9 IZ . July 9. 7 h. 0 m. G.M.T. 

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

GREATEST HEIGHT I 1'0 km. 

LOWEST TEMPERATURE 10'0 km. 

BASE OF STRATOSPHERE { 9·~.~m. 

Type No. I. 

333 mb. ? 2300 A. 

268 mb. 226 u A. 

2260 A. 
228) A. 

From observations at Station. 

PRESSURE (M.S.L.) 
TEMPERATURE, 
VAPOUR PRESSURE, 

GRADIENT WIND :-Direction, 
Velocity, 

at 7 h. 
1024 mb. 
286 0 A. 

Correctio~ for Curvature, + 1'4 m/s. 

F· I C {W. to E. -6'8 m/s. 
ma omponents, S. to N .. - 6'8 m/s. 

at 18 h. G.M.T. 

1026 mb. 
287° A. 

70° 
7'6 m/s. 

o m/s. 
-7'1 m/s. 
- 2'6 m/s. 

T.ABLm OF HEIGHTS, PRESSURES, TEMPER.ATURES, HUMIDITIES, .AND WINDS. 

Height II 

above 
M.S.L. 

km. 
II '0 

10'0 

Pressure. 

I 

Temperature. I 

- Rearlin~-. I Fall per km.' 

I 

mb. I UA. 
'123° 

226 229? 
300 

Humidity. 
i 

-------;--_--,--Wind·~_1 
i Direction.jVelocity.! Components. 

% mb. 
Degrees W. to E. S. to N. 
from N. m/s. m/s. m/s. 

Overcast. 

SOUNDING No., R. 191. 

PLACE, PYRTON HILL. 

Latitude, 51° 3S' N. 
Longitude, 1° I' W. 
Height above M.S.L., ISO m. 

PLACE OF FALL, ~farlborough. 

Distance, 
and 

Orientation, 

REMARKS. 

S5 km. 

9 2 3 
9'0 
8'0 
7'23 
7'0 
6'0 

233 I 

::: I 
228 231 
233 236 

2 2 

S 5 
6 6 

Isothermal '8 to 1'2 km. at 280° and 4'1 to 4'4 km. at 260°. 

5'63 
5'0 
4'27 
4'0 
3'°7 

400 

500 

600 

70 0 

358 

41S 
475 

543 

62Z 

.. 
256 

259 

9 8 
8 6 

3 

I 9 

__ 1 _______ ;·_80 __ 11 __ ~ _1 ___ ::_: _1 __ °:: __ Ii ::: ::: 0:0 ,I 0:: 

~[~~L~: I~.~2 ~.~s I ::: ::: ::: .---::-: -,--::-: - --::-: - --::-:-

3'0 706 
z·o 800 

1'04 900 
1'0 90 5 

268 
275 

Top influenced by solar radiation. 

11------------------------______ ~--------------------------------~--·--------~~-------1 SOUNDING No., R. 4S. 19 IZ • July 3 I. 7 h. 15 m. G.M.T. From observations at Station. at 7 h. at 18 h. G.M. T. 

Height 
above M.S.L. 

PRESSURE (M.S.L.) 1001 mb. 1001 mb. PLACE, MUNGRET COLLEGE, LIMERICK. 

GREATEST HEIGHT 

LOWEST TEMPERATURE 

BASE OF STRATOSPHERE 

Type 

14'8 km. 

9·okm. 

9·okm. 

No. I. 

Temp. TEMPERATURE, 285° A. 28S o A. 
VAPOUR. PRESSURE, ... .. . 

Pressure. 

GRADIENT WIND :-Direction, IS5°* 355° 
Velocity, IS'S m/s. 17'7 m/s. 

300 mb. Correction for Curvature, - 3;S m/s. 0 m/s. 

300 mb. F' 1 C { W. to E. - 5'0 m/s. I'S mIse 
ma omponents, S. to N. 10'9 m/s. 17'6 m/s. 
* On the edge of a secondary main current westerly. 

TABLE OF HEIGH1'S, PRESSURES, TEMPER.ATURES, HUMIDITIES, AND WINDS. 

Height 
above 

M.S.L. 
I 'I" Temperature. ··1 

I 

Pressure. 
Reading. ! Fall per km. 

Humidity. 

I 
Wind. I 

mrection.lvelocity.1 Components.· 

km. 
15 
14 
13 
IZ 

1l'73 
II '0 

10'0 
9'0 
8'0 
7'02 
7'0 
6'0 
5'41 
5'0 
4'04 
4'0 
3'0 
2'87 
2'0 
1'81 
1'00 

'87 

mb. 
123 
143 
166 

200 

300 

400 

soo 

192 

223 
25~ 

347 

528 
600 

700 

781 
800 

885 
900 

°A. 
233 
233 
233 
232 

232 

23° 
227 
235 

262 
266 

274 

°C. 

o 
o 

-I 

o 
-2 

-3 
8 

7 

o 

14 
6 

4 

5 
3 

% mb. 
I Dtgrees W. to E. , S. to N. 

from N. m/s. m/s.' m/s. 

9 ... ... ... ... ... 

Latitude, 

Longitude, 

Height above M.S.L., 

PLACE OF FALL, Cloneygowan. 

Distance, 
and 

Orientation, 

REMARKS. 

52° 38' N. 
8° 41' W. 

15 m. 

Gl'OU~I--IOOI-- ---28-3 --------------- ------------- --·--1------·--------------------------·-
1LS.L.. ......... ... ... .. . 

'" ... ... .., ... ... . .. 
~lme IS ex:pres.sed i!l the hours I to 24 of civil reckoning. Tempepatupes are expressed in degrees absolute (273° A =0° C.). 
G resdi~ure IS ~velllll millibars (1000 mb. = 1 C.G.S. atmosphere=7So mm. approximately). Heights are given in kilometers (km.). 
* pa ent WInd is taken to be ta.ngential to the isobar and is computed by the formula 'Y=2 '" p V sin rp. 
T~::~ ~ Stratosphepe.-TYPE I..-W~en the stratospher.e .commences with an inver~ion, the height and temperature of the first poi~t of zero temperature gradient are given ... 

. When t~e stratosphere begllls wIth an ab~upt tranSItion to a temperature gradIent below 2" per km. without inversion, the heIght and temperature of the abr~pt tranSItIOn 
are glv:ell. TYPE 3.-:-When th.ere IS no such abrup~ change of temperature gradient, the base is taken to be where the mean fall of temperature for the kl1om~ter ne~t 
~bove 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 

lii.' .......... ~,.n.o.te.d_i_n_t_h_e_c_o_lu_m_n __ £_or __ "_R_e_m.a.r.k.s •. " ______ .................... __________________________ ............................ "~Ic~ 



56 APRIL-MAY-JUNE 1912.-S0LAR RADIATION. 

10. Solar Radiation at South Kensington. 

I APRIL. MAY. JUNE. 

Day. Maximum Daily Duration Maximum Daily Duratiun Maximum Daily Duration REMARKS, 
Rate, Amount, of Rate, Amount, of Rate, Amount, of "\Vatts Calories Sunshine, Watts Calories Sunshine, Watts Calories SUIlshine, per cm2, per cm2, per cm2, per emil, per cm2, per cm2, 

I 

-- (I) (2) (3) (I) (2) (3) (I) (2) (3) 
hr, hr, hr, 

I '069 274 7'5 '069 362 8'0 '035 2S4 1'4 Note,-I watt per cm2 = 14 '35 gramme-calories per cm2 per minute, 
2 '063 296 7'0 '067 268 3'8 '069 243 4'9 I gramme-calorie per minute =0'7 watt nearly, 
3 '045 240 7'9 'oSS 189 1'7 '077 337 5'3 
4 'oS8 178 3'9 '01 4 S3 0'0 '078 300 S'2 
S '°37 182 0'9 '062 236 1'8 '090 378 7'5 If the heat were distributed throughout the atmosphere IOOO 

'066 
gramme-calories per cm2 would be sufficient to raise the temperature 

6 '064 369 10'6 220 0'7 '081 S97 IO'2 4°'1 C. It would take 24S gramme-calories per cm2 to raise the 
7 '067 229 1'9 '043 137 0'0 '022 131 00 temperature of the whole atmosphere 1° 0, 
8 '039 132 17 '07S 29S 4·4 '068 212 2'0 
9 '074 384 10'9 '069 3S8 4'S '064 302 4'9 

10 '074 292 7'9 '064 322 4'5 '092 457 11'3 For values January to March, see p, 20. 

II '073 298 8'4 '076 434 7'6 '074 418 7'6 
12 '064 310 8'0 '064 324 4'6 '054 244 0'0 
13 '060 244 3'8 '072 429 10'S '078 621 8'5 
14 '050 133 o'S '078 403 6'6 '08S 396 6'2 
IS 'oS9 198 2'5 '064 218 I'S '086 472 8'0 

16 '067 344 8'6 '097 455 9'0 '087 36S 6'3 
17 '057 283 7'8 '086 388 8'3 '066 227 0'3 
18 '065 360 8'7 '°73 314 1'4 '088 477 87 
19 '07 1 334 9'0 '081 378 6'4 '083 457 8'3 
20 '053 198 4'7 '083 286 5'2 '083 3S7 4'8 

21 '064 388 12'5 '068 318 1'9 '086 SOS II '8 
22 '066 422 12'5 '090 314 4'8 '082 642 IS '0 
23 '067 4S9 12'9 '042 178 0'0 '088 486 10'6 
24 '068 430 11'1 '074 208 1'7 '087 368 6'5 
2S '067 465 12'5 '078 S23 II '8 '050 190 2'1 -
26 '060 329 7'2 '078 376 S'6 '086 412 9'1 
27 '068 280 5'7 '080 535 11'4 '069 340 3'3 
28 '067 435 9'7 '082 423 9'3 '088 427 8'1 
29 '074 192 1'5 '072 478 9'7 '084 321 3'S 
30 '080 362 8'1 '073 453 9'S '069 315 3'3 

31 '078 252 4·S 

Total {FO' day, } 9040 21 5'9 ... 10127 160'7 .., 11251 184'7 with 

Mean ~~}~:ni~ 301 7'20 .. , 327 S'I8 '" 375 6'16 

Total { Fo' all } .. ' 21 5'9 .. , .. , 160'7 .. ' .. ' 184'7 
days 

5'18 6'16 Mean , .. 7'20 '" ... , .. ... 

Ratio of Mean 
Daily Amount to 42 63 61 
Mean Duration. 

N.B.-The values of Solar Radiation at South Kensington are obtained from the records of a Callendar Instrument which depends upon the difference of temperature 
between a black and a bright wire exposed horizontally to radiation from the whole of the sky, The values may be taken as representing the total radiation and 
the ma.ximum rate of radiation per cm2 received by a horizontal surface, If it is desired to compare the values published for Kew and Eskdalemuir in Tables 3 and 
4 with the simultaneous value recorded by the Callendar Instrument the former must be multiplied by the cosine of the zenith distance of the Bun at the time of 
observation, The duration of sunshine in this table is obtained from So Campbell. Stokes Recorder, 



METEOROLOGICAL OFFICE OBSERVATORIES-GEOPHYSICAL JOURNAL. 
AUGUST 1912.-DAILY VALUES REFERRED TO GREENWICH MEAN TIME AND UNITS, 

BASED ON THE C.G.S. SYSTEM. [Price Is. 
Second Year.-No, 8. Meteorology, Solar Radiation, Seismology, Atmospheric Electricity, and Terrestrial Magnetism. 

1. SEISMOLOGICAL JOURNAL :-ESKDALEMUIR,-Lat. 55° 19' N. Long. 3° 12' W. 

I 

Micros,eisms, 
Date. 

Period. I Amp. 
----'~-----~--------'--------------------,;------------ -_._----------

Earthquakes, Remarks. 

I 

2 
4-5 
4-5 
4-5 

fJ-
0'8 1*, I, 1. 1st 1*, Three small shocks L=9 h, 13 m., 9 h. 19 m. and 9 h. 31 m. Probably Iceland, I, L= I I h. 53 DI. I, S ?= 18 h. 28! m. 

3 
4 
5 
6 

4 
4 

4-5 
4-5 
4 

0'5 
0'4 
0'3 
0'6 
0'5 
0'4 
0'3 
0'4 
0'4 
0'3 
0'5 
0'4 
0'5 
0'4 
0'3 
0'4 
0'6 
0'5 
0'4 
0'3 
0'3 
0'4 
0'4 
0'4 
0'7 
0'4 
0'4 
0'7 
0'7 
0'7 

I, 1. 
I, I, I, I, I, I. 

I, I, Iu. 
Iu. 

L= 1~ h. 50 m. Disturbed till 19 h. 30 m. 2nd I, Feeble waveH about 18 h. 6 m. I, Feeble long waves 23 h. 20 m.-
23 h. 31 m, 3rd I, Disturbed 4 h. 15 m.-4 h. 36 m. I, Disturbed about 7 h, 30 m, I, Disturbed ~ h. 21 m.-8 h. 30m. 
I, S 1=9 h. 30 m. II s. Long waves imperceptible. I, Long waves 13 h. 26 m. I, Disturbed 18 h. 10 m. 

7 
8 

Iu, Ir, Iu, 
I. 

4th I, Disturbed at 2 h. I, Feeble disturballce 19 h. 24 m. Iu, P=2I h. 51 m. 28 s., S=2I h. 59 m. I4S., ~=6180 km. Azimuth 
towards S. W. 5th Iu, S=7 h. 37 m, 52 s., L= 7 h. 47 m. 6th Iu, P= 13 h. 40 m. 15 s., S= 13 h. 50 m. 28 s., 
~=9040 km. Ir, P= 18 h. 48 m. 6 s,' S= 18 h. 51 m. 57 s., ~=2330 km. Iu, P=2I h. 30 m. 20 s., S !=21 h.43 m, IS s,' 

IUr. 
~= 12950 km. 7th I, Disturbed 20 h.-2I h, ,9th IIII', P= I h. 34 m, 14 s., S= I h. 38 m, 44 s., ~=2820 km. 

9 4 
5 
4 

I, III', I, I. 
a=63° 43' E. of S. Epicentre 39° 26' N. 26° 27' E. 10th I, Disturbed I h, 29 m,-I h. 46 m. IIr, P=9 h 29 m. 14 s,~ 

10 
I. 
I. 
I. 

8=9 h. 33 m. 34 s,' ~=2690 km., a=63° 26' E. of S. Epicentre 40° 12' N, 25° 28' E. I, S=I8 h. 40 m, 2 s., L= 
II 

12 
13 
14 
15 
16 

18 h, 44 m. I, P=22 h. 30 m, 0 s., S=22 h. 39 m, 18 s., ~=7960 km. 11th S=7 h. 29 m. 31 s., L=7 h. 32 m. 
4-5 

4 
4 
4 
4 

12th I, Disturbed about 18 h. 13th I, Disturbed 4h.-4! h. 14th I, Long waves 4 h, 30 m, ; I, Disturbed 

I, 1. 
17 h. 49 m.-18 h. 10 m. 15th I, I, I, Disturbed I h, 43 m" 3 h. 52 m., and 7 h, 10 m, I, Long waves 14 h. 36 m, 

17th I, I, Distnrbed 0 h. 54 m,-1 h, 17 m. and 3 h.-3 h. 30 m. IIIu, P= 19 h. 26 m. 17 s., S= 19 h. 40 m, 22 s., ~= 14900 km., a= 
56° 19' E. of N , Note: results almost identical with those for Aug. 16th 19II. In both ~ given by Seismogram appears too great as 
earthquakes occurred in Yap. 18th I, L=I h. 25 m. I, S=2 h. 41 m" L=3 h, 3 m. I, Long waves 4 h. 40 m, 
I, P=7 h. 55 m., S=8 h. 5 m, 40 s. Iu, P ?=I3 h. 35 m., S=13 h. 44 m·43 s,' L=13 h, 58 m,; I, L=I6 h, 41 m. I, S= 
18 h. 51 m. 18 s,' L= 19 h. 17 m, I, Long waves 21 h. 20 m, Iu, P=21 h, 39 m., S ?, L=22 h. 9 m. Probably with a near earth-

17 
18 

I, I, I, 1. 

19 
20 
21 
22 
23 
24 
25 
26 

4-5 
4 
4 
4 
4 
4 
4 
4 

I, I, UIu, 
1,1, I,I,Iu,l,I, I, Iu, 

I, Ir, Iu. 
Ir. 

quake superposed. 19th I, L=2 h, 50 m, Ir, P= 15 h, 51 m. 29 s,' S= 15 h, 57m. 53 s., ~=4660 kIll. Iu, P= 16 h. 41 m. 6 ~., 
S 1= 16 h, 54 m. 20th Ir, P= I I h. 22 m, 48 s., S= II h. 29 m. 12 s,' ~=4660 km, 21st I, Long waves about 

I, Iu. I I h. 30 m. Iu, S = 17 h. 53 m, 7 s, Characteristic features of Philippine earthquake. 23rd I, Long waves 8 h. 43 m. 

I, IIu*, Iu, 
I. 

Ilu*, (Two shocks 1) PI 1, P2 = 14 h. 10 m, 53 s,' S]= 14 h, 15 m, 27 s., S2= 14 h. 19 m. 39 s., ~= 7330 km. Iu, p= 
21 h. 50 m. 318" S=21 h. S7 m. 37 s., ~=5440krn., IX nearly true E, Epicentre 33° N, 60° E. 

24th I, Long waves 2 h,-2 h. 14 m, 25th I, Long WaTes I h. 30 m.-2 h. ; I, Long waves 5 h. 20 m. 
4-5 
4-5 

4 
4 
4 
4 
5 

I, 1. 27th I, Long wavps I h. I I m. 30th Iu, P = 18 h. 22 m., S= 18 h, 36 m. Time marks failed. 31lilt I, Disturbed 
14 h.-IS h, II', P=20 h. 53 m" S 1, L= 21 h. 2 m, I, P=24 h, 34 m. 57 s., S 1 change of sheet, a towards N.E, 

27 
28 
29 
30 

31 

I, 

Iu. 
An explanation of the notation used i,.; given in the preface, 

I, Ir, I. 

2. VALENCIA OBSE~VATORY, CAHIRCIVEEN (KERRy),-Lat. 51° 56'N. Long. 10° 15' vV. 
Heights above Mean Sea Level :-Station, H = 9'2 m. Barometer Cistern, lIb = 13·7 m. 

Heights above Ground:-Thermometers, h t = 1'2 m, Rain-gauge, hr =O'6 m, Sunshine Reeorder, h~= 12,8 m. Cups of Anemometer, ha = 13'7 m. 

Day 

Pressure 
at 

Station 
Level. 

Air Temperature ill 
Degrees Absolute, 

Wind Direction in Cloud Amoun tRain 
---------1 points (8=E,16=S) Slid 24 as 

V and Velocity hours ,S ";l 
apour Weather."'=: Remarks, ~ as 

Humidity. 

Pressure. Per0entage, (metres per second), begin- rJJ 2 8 
--'~ __ II _________ II _________ 1---------1---------1 nillg ~ 'g ~ 

Magnetism. 

9 h. 1 21h, 9 h. I 21 h.1 Max.j Min. 9 h, 121 h. 9 h. 121 h. 9 h. I 21 h. I 10 h. I 22 h. _1_0_'_1' ~-~~-----------I ~ 
200+ 200+1200+ 200+ Tenths 0(8ky --1------

m b, m b, ° ° ° millibar, % % m/sec, m/sec. covered. mm. hI'S. 
I 100S'3 1008'4 85'3 83'9 87 82 10'9 9'2 77 71 30 9 32 5 7 3 3'1 5'8 Showery to fair; clear. 
2 IOW5 1011'6 83'~ 82'6 88 80 10'5 9'8 82 ~4 - 0 - I 2 2 - 11'5 Fine. 
3 1010'3 1007'7. 85'3 84'2 x 89 n 79 10'9 II'5 75 87 6 2 - 0 4 .4 2'3 6'4 Lo. Fine till 15 h, 

4 1005'8 1006'5 85'7 85'2 88 80 10'5 lO'S 7I 74 32 5 26 6 2 0 - 9'9 Fine. 
5 1002'6 999'4 S6'2 85'0 88 83 11'9 10'9 78 7)) 24 4 26 7 6 9 3'6 6'5 Fair. 
6 997'9 100I'2 85'2 85'4 87 84 12'2 12'6 87 88 31 8 31 9 8 10 1'5 0'1 Sq\Jally, with. showers. 
7 10°4'4 1008'0 85'4 84'7 87 84 II'S 12'2 80 89 28 8 27 7 9 ,10 6'6 0'4 Squally and showery. 
8 1010'6 1010'8 84'4 83 '4 88 81 I 1'9 10'5 89 83 - I - I 4 : 3 0'8 5'3 Clear, and generally fair. 

91008'91005'084'885'0 87 80 II'5 12'9 84 92 14 4 14 2 9=° 8. 11'2 - Dull and showery. Tp. 
IO 101I'3 1018'5 85'3 85'2 88 84 10'5 10'9 74 78 27 3 28 4 10 3 0'3 5'2 Showery to clear and fair. 
II 1020'3 1017'8 84'8 85'4 88 81 11'9 11'5 85 80 - 0 S 3 2 8 - 1'3 Dull, buttinerp. 
12 1015"0 1017'6 84'S 85'0 88 83 10'5 10'5 77 76 6 8 32 7 8 2 0'3 3'~ Fair. 
13 1016'41013'5 86'2 84'9 87 83 II'9 II'2 78 82 26 4 31 5 7 9 2'8 3'4 Fairgellerally, with good visibility .... 

... . .. 

17893 20";8'6168::~o'o 

'::: ::: I :~ 
14 1009'91009'3 85'1 85'6 87 84 11'5 11'5 81 79 26 5 28 6 10 10 - 1'4 Dull; improving midday, 
15 10107 1010'8 86'5 85'7 x89 85 II'5 13'6 75 93 28 4 16 3 10=° 8 2'8 1'9 =0, Fair. 
16 1009'5 1005'1 86'2 87'0 x 89 85 12'9 14'2 85 88 20 3 14 S 10=0 10=0 7'1 1'6 Dull, with =0; clearing midday, 
17 1003'0 1002'6 86'8 86'1 x89 84 13'6 13'6 86 90 18 5 16 5 7 10 0'5 5'1 • early, then fair to dull. 
IS 996'6 995'2 86'5 86'3 x 89 85 13'9 12'9 89 85 16 3 12 2 8 8 - 4'0 Fair. 

19 996'0 999'1 86'8 85'7 88 85 12'2 12'9 77 87 3 4 31 6 7 5 3'6 2'9 Fair. 
20 1004'3 :1010'3 84'7 84'9 86 83 10'9 I II'2 78 81 27 5 24 6 3 6 3'3 7'1 • showers early and late. 
21 10127110177 84'5 85'3 87 82 12'6· 11'5 93 80 14 2 25 6 10=0.0 2 0'3 0'8 Dull and misty. 
22 1020'9 1011'8 86'2 87'4 88 85 12'6 1 15'6 83 96 22 4 16 7 10=0.0 10=0. 28'7 - Gloomy, with =0 •. 
23 1004'8 1002'6 87'9 87'3 x 89 86 16'6 15'9 99 98 20 8 22 3 10=0. 10=0 2'0 - Heavy mist and. mostly. 

24 1001 7 1003'0 86'8 8S'6 x89 83 14'9 13'6 95 94 - I - 0 10=0 5=0 0'3 - Overcast. =0 
25 100I'! 996'1 86'2 85'3 88 83 14'2 12 '9 9S 89 16 2 8 3 10 10=0. 12'2 0'1 Gloomy aud misty: • n. 
26 993'91100I'2 84'6 85'3 88 84 12'9 12'9 96 90 - 0 - I 10=0 2 - 3'8 =0. at first; clearingl2h, 
27 1002'2 1005'6 86'1 85'1 x 89 83 13'9 13'2 93 94 - 0 - I 8 .4 5'8 4'8 Dull to fair. 
28 1000'0 993'5 86'1 86'0 88 85 14'2 14'2 96 96 15 7 22 3 10=0. 10 10'9 - =0 and intermittent., 

29 991'2 996'6 86'8 8S'6 x89 85 14'6 13'6 94 94 16 S - 0 10=0 7 1'3 2'4 Dull to fair. 
30 10097 10187 86'7 85'4 88 85 12'2112'9 79 89 31 8·- I 3 .4 0'3 6'0 Fair, with 00. 

_3_1 
_ 1019'8 101 7'6 86'S 86'4 88 84 13'2 14'6 84 94 18 3 2S 4 10 10=0 4'6 - Lo. Dull. 

Means ~ ~ ~-~-~-~-~-~-.. ~- 86----~ --y-g --7'5 --6:S 116'2 3'27 -~-io-n-t-h'-I-y-T-o-ta-I-s-o-r-M'-ean---s,----I-17-8-9-4- -2-0-2-8'6 '6-8-1-0-'0 

- -------------------------- -- ---------,------- ---------
~o;:~~ 1012'7 1013'0 88'3 87'4 91'0 85'3 14'6 14'2 84 87 4'9 4'2 ------ 127'S 4'91 Normals, 40 years. 

I'---~~~ , 
35 years 25 years 30 years 30 years 

J Wt. 39025/327-375-5/13, N. & Co" Ltd. Gp, XV, Nou. -The cloud amounts in italic type at Valencia were taken at 21 h. 

~ 



58 AUGUST 1912,-METEOROLOGY AND SOLAR RADIATION, 

3. KEW 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 above Gronnd :-Thermometers, lit = :1'0 m, Rain·gauge, ~ = 0'5 m, Sunshine Recorder, h = 14·3 m Cups of Anemometer, ha. = 21·3 m s 

Pressure Humidity, 'Wind Direction in 
Cloud Amount Rain ~-",' ;:; Earth 

at Air Tempet'ature in Points (8 = E, 16 = S) 24 a5 ,~ § ci., Tempera-
Statiol1 Degrees Ausolute, and Velocitv and 

hours 
.::: 

,~ ~ tnre at Day, Vapour I Weather, ~ Sgj 
Level. p Percellta<Ye, (metres per seco'nd), begin- "Op., Q;) o:! 10 h, Remarks, 

ressure, i '" .::: ~2 ~;.... 

ning ::= 0 
if.). ","" ~ 

9 h, i 21 h, 9 h, '21 h,!l\Iax,1 Min, ~121h,1 
I 

\ \ 

10 h, oe oe 
~ o '3m, 11'2m, 9 h, 121 h, 9 h, 21 h, 10 h, 10 h, o~ 

en 

: mb, 
200 +- 200 + 200 -+ 200 + Tenths of Sky 200+ 200+ 200+ 

mb, milliuar, % 01 m/sec, m/sec, covered, mm, Ius, 
87-8 86'9 

0 0 10 
8"1 89'1 88'2 I 999'4 ,1002'8 92 84 II '2 I 1'9 67 74 20 5 20 2 7 

I 
I - 9'1 - Fine during day, 

2 1007'6 1012'2 86'9 85'9 91 82 II'S 11'2 73 76 25 2 - 0 6 0 1'0 7'6 - 77 88'9 88'2 .0 in aftt'rnoon j generally fine 
3 1014'01009'6 87'3 87'4 93 80 10'9 13'6 67 82 7 2 8 4 10 10 7'4 2'3 - n74 88'6 88'1 Fair to dull. 

4 1000'4 'IOOI'9 88'7 87'4 :<:94 86 16'6 11'9 94 73 II 4 18 7 10=° 10 0'3 3'3 - 85 88'8 88'0 .=0 early; improving afte 
5 1006'S 1005'S 88'4 87'S 92 85 I I '2 12'9 64 77 18 8 14 3 7 10 9'7 8'2 - 82 88'7 87'9 Fine most of day, [ro h 
6 994'4· 994'4 87'6 86'7 90 85 12'2 13'2 74 84 13 9 17 6 IDe 10 3'6 2'4 - 84 88'6 87'9 Dull most of day; ., 
7 996'2 ·1002'2 88'0 86'9 92 85 13 '9 14'6 82 93 '19 5 20 3 10 0 10'7 3'5 - 82 88'2 87'9 Fine to dull; R.2 in afternoon 
8 1006'9 ~008'9 87'6; 86'6 91 85 13'2 14'6 80 94 19 4 - I 9 I 4'6 3'3 - 82 88'1 87'9 Fair to dull, 

9 1009'S !lOro'8 87'1 : 86'5 91 84 12'6 12'9 78 83 21 2 - I 7 8 1'8 3'8 - 81 88'6 87'8 Fine a; fair p, 
10 1008'8 !lOlr8 86'2 84'2 90 82 13'6 12'2 89 93 16 2 22 3 10 10 10'2 3'1 - 77 88'S 87'7 Fair intervals; .2 occasionally 
II 1018'4 1101Q'O 86'6 85'3 91 82 II '9 12'6 76 89 22 3 - 0 9 8 1'0 3'8 - 76 88'4 87'7 Fine to fair. I -
12 1014'S 11007'1 857,86'3 88 81 II '9 11'5 82 76 - 0 2 5 6=° ro - 0'6 - 75 88'1 87'6 .t:.l...=o early; fair to dull. 
13 1007 '6 1008' I 85'8 84'7 89 82 9'8 11'2 67 81 31 6 22 3 8 I 0'5 3'0 - 80 87'6 87'4 Bright intervals; R. 18 h, I 
14 10057 1 1005'3 85'7 84'8 89 81 II '2 I I '9 75 86 19 3 19 4 8 9 3'8 4'1 - 76 87'2 87'S Fine to dull, 
IS 1006'311011 '4 86'S 87'0 89 84 12'6 12'9 80 80 19 5 22 4 IDe ro - - - 81 87'3 87'4 Dull throughout, 
16 101 5'9,1016'4 88'2 88'1 92 84 II '9 15'3 69 91 19 5 18 4 9 ro 1'3 1'1 - 80 87'4 87'4 Dull to fair, 
17 1015'IIIOro'8 89'2 89'1 92 88 15'3 15'3 84 84 18 6 16 4 10 10.° 2'0 0'1 - 86 88'1 87'4 Dull. 
18 1005'4 i 1004 '0 89'1 .87'0 93 86 13'6 12'9 76 82 18 5 17 3 7 9 3'3 2'1 - 86 88'6 87'4 Fair to dull; clear atmosphere I 
19 1003 'I I ro(x)' 3 89'2 : 85 '5 92 85 15'6 13'2 85 93 15 5 16 4 8 10. 14'7 4'1 - 82 88'4 87'4 Fine intervals; R.2 p, 
20 1001"0 i 1007'4 88'4: 85'2 91 83 13'6 12'2 I 78 88 19 6 21 3 10 10 2'5 4'0 '056 83 88'3 87'4 Dull to fine, T 13 h, 
21 101 5'2 11014'9 86'3 i 86'3 88 82 10'2 13'9\ 66 90 22 5 17 3 8 10. 2'0 3'8 - 79 87'8 87'4 Fair till I I h .. then overcast. 
22 1018'11 1019'3 86'2 ' 85 '9 90 83 II '2 I I '2 I 73 76 26 5 21 3 7 10 5'1 7'5 '060 80 87'8 87'4 Fine most of day, EEl 15 h, 
23 1009'2 [1004'4 87'1 89'2 92 84 15'3 17'0 97 92 17 5 19 6 10 10 10'4 - - 83 88'0 87'3 • a, Dnll all day, 
24 1001'9

1

1002'9 88'7 88'0 90 88 16'3 \ 16'3 93 96 18 6 - I 10. 10=° 5'3 0'2 - 87 88'2 87'3 • till 14 h, I;ull. 
25 1005'3,1000'0 88'6 87'1 92 86 14'6 13:9 83 87 20 2 - 0 8 10 15'2 3'8 - 82 88'5 87'3 Fair till 14 h" then cloudy, 
26 990'9' 993'7 86'0 84'2 88 84 14'2 I I '9 95 89 23 3 31 4 108° 10 10'9 - - 83 88'6 87'3 Dull throughout, with ., 
27 1001'1 11005'5 85'4 84'0 89 82 10'5 10'91 72 85 24 4 - I 7 0=° - 3'6 - 81 87'8 87'3 Fair generally, EEl 9 h, 20 m, 
28 1011'2 11008'1 84'3 87'4 91 80 11'2 14'2 ' 84 87 - I 13 3 0=° 10 4'8 4'7 ~ n74 87'4 87'3 ..t:.l...=o early; tine to dull, 

I 
29 999'1 \1002'3 88'8 87'2 93

1 

86 17'0 13 '9 96 86 15 6 18 3 10=° 7 2'5 4'6 - 86 87'9 87'3 • to fine, 
30 1004'1 1012'6 89'1 86'9 92 85 14'2 II '9 

79 i 
76 20 3 - I 9 2 - 3'2 _. 83 88'1 87'3 Generally fair, 

31 1018'9 1018'9 87'0 87'1 90 81 I 1'2 II '9 7I 74 27 3 22 2 S 10 2'5 7'7 - 75 88'0 87 '3 Fine most of day, 
- ---- 8(;5-1-;-:s18.J~8- -- ------, ----- --- -------------
Mea.ns 1006'8 1007'5 87'3 12 '9 I 3 'I 79 84 4'2 2'9 8'2 7'6 137'1 3'50 - 80'7 88'2 87'6 Monthly Totals or Means, 

~ 1014'1 1014'0 89'6T88;-;-94'O 1-85'0 -13'8 ~- ---;;-80------ ----- -- _ •. ----- --- ----------------
3'5 2'5 - - sr;'9 6'16 - - - - Normals, 40 years, 

40 year8 , I ........ j 

,0 years 30 years 30 yrs 
_ I '35 years 25 y~aI:~ --

4, ESKDALEMUIR OBSERVATORY, DUMFRIESSHIRE.-Lat, 55 0 19' N. Long. 3° 12' W. 
Heights above Mean Sea Level :-Station, H = 243'2 In. Barometer, Hb = 237'1 m, 

Heights above Ground :-Thermometers, ht = 0·8 m. Rain-gauge, hr = 0,3 m, Sunshine Recorder, hR = 1·5 m, Vane of Anemometer, ha = 15'2 m, 
II I 9 h, 21 h, ,9 h, 

I 87 81 10'5 10'2 75 89 24 4 - I 6 9 6'1 - - - - - Overcastgenera.lly; occasional .. 
83 75 9'2 7'8 94 91 32 5 32 2 IDe I 3'6 0'5 - - - - Overcast;.; T 13 h,-16 h, 

3 87 n 72 9'2 9'5 76 81 - I 20 3 2 8 3'3 6'7 - - - - Fine during day, 

6 86 79 ro'9 13'9 94 96 4 10 4 6 IDe 10 14'7 - - - - - • most Of day, 
4 86 81 12'6 11'2 88 90 12 3 20 8 10 10 137 0'1 - - - - .2 midday, 
9 88 77 11'9 12'6 75 90 12 5 4 5 5 8 5'8 0'8 - - - -- Fair to dull, T a, 
5 86 83 12 '9 10'5 94 84 4 6 32 6 8 7 5'8 - - - - - Dull, 
o x89 81 ro'5 9'5 69 84 28 3 - I 6 9 0'3 5'8 -- - - - Fine generally. 

o 87 79 10'5 10'2 79 84 20 5 20 4 8 7 II '9 1'0 - - - - Very heavy •• 18 h.-19 h, 
5 88 77 10'2 8'8 74 84 28 2 - I 2 5 - 3'3 - - - - VeryheavystormtoS,E. Too, 
5 88 76 10'9 10'2 88 92 - 0 - I 9 7 3'1 1'8 - - - - Cloudy. 
8 88 78 10'5 10'5 7S 8; 4 4 4 2 3 9 - 27 - - - - Fair, [looking. 
2 87 78 8'8 9'2 67 78 28 6 24 9 6 10 0'8 1'3 - - - - Fair midday, but threatening-

8 88 81 9'5 12'2 73 89 24 3 - I 9 10 0'3 0'3 - - - - Dull, 
9 87 84 11'9 11'5 85 89 24 3 24 6 IDeO IDeO - 0'1 - - - - Dull, 
9 89 83 10'9 13'9 78 95 20 6 16 4 7 IDe 1'5 2'0 - - - - Cloudy, 

88 84 13'2 13'9 87 92 12 5 16 4 10.° 10 16'0 - - - - - Nearly continuous. after II Ii. 
89 80 12'6 10'2 83 95 20 4 - 0 8. 3 1'8 3'1 - - - - Dull to fair; 00 in afternoon. 

I 

1 967'31 972 '8 85'3 82' 
2 979'5 984'2 79'8 78 ' 
3 986'4 I 987'0 83'0 82' 

4 979'81 969'4 82'0 85' 
5 965'0 I 973'4 85'4 83' 
6 973'0 97 1'0 86'9 84' 
7 970 '0 i 973'2 84'9 83' 
8 976'4: 979'0 86'3 82' 

I 
84'3 83' 9 977'9 i 979'2 

10 980'1 I 984'9 84'9 80' 
II 98'.0 I 990'0 82'9 81' 
12 989'1 I 986'1 85'3 82' 
'3 982'0, 976'0 84'0 82' 

14 971'71 972'5 83'8 84' 
15 974'5 i 979'6 85'0 83' 
16 983"31984 ·2 85'0 85' 
17 981 '5 97 '(1,'7 86'4 86' 
18 974'3 973'0 86'3 81' 

87 80 II'2 II'S 84 93 - I - 1 IDe 9 7'6 0'7 - - - - R.213h,-14h, 
5 86 80 II '9 8'5 88 83 - 0 24 5 10 6 6'1 - - - - - .Frequent showers till IS h, 
8 87 79 8'8 8'8 74 85 24 9 24 3 9 6 - 4'3 - - - - Dull to fair, 
9 87 79 9'5 9'2 72 86 24 9 - I 5 6 2'5 4'5 - - - - Generally fair, 
6 84 79 10'5 I 1'5 84 96 4 5 4 7 IDe IDe 7'4 - - - - - Overcast, with. till 16 h. 

19 972'9 97 1'6 84'1 83' 
20 968'2 974'3 84'6 80' 
21 979'7 984'9 82'S 80' 
22 987'0 987'4 84'3 80' 
23 977'7 974'4 83'3 82' 

3 84 81 10'5 10'9 88 94 4 6 4 3 10 10=° 0'3 - - - - - Overcast. [po 
2 85 81 II '2 10'9 92 93 4 5 4 5 IDe IDe 3'1 - - - - - Overca.st, with frequent showers 

'0 84 80 9'2 8'5 76 81 4 II 4 5 10 3 - - - - - - Overcast till 16-h" then fine, 
'9 85 79 8'2 9'2 69 88 32 6 - 0 5 9 - 0'1 - - - - Cloudy, 
'I 86 75 9'S 9'8 80 85 - I - I 9 10 13'5 0'6 - - - - Fille to dull. 

24- 976'3 978'5 82'S 82' 
25 978'2 975'8 82'6 82' 
26 970'7 97 1'6 82'8 81 
27 975'2 979'1 82'S 80 
28 980'9 976'6 82'4 82 

'9 87 83 12'9 12'9 96 93 16 10 20 9 IDe 10 3'3 1'6 - - - - Overcast with.; finer midday, 
'4 87 80 II '2 8'5 82 83 24 5 28 4 IDe 2 - 0'8 - - - - Dull till 15 h" finer later, 
'5 86 74 8'2 10'5 7J 95 - 0 - I 2 IDe 8'6 1'8 - - - - Fille early; • after 21 h, 

---- ---1----. ______ ~--- _________ -_--i- ----- -------------------

'5 86'6 79'2 106 10'5 81 89 4 '6 3' 5 77 7'9 141'1 1-42 - - - - Monthly Totals or Means, 

29 964'0 966'5 84'3 84 
30 97 1'0 983'2 84'3 80 
31 989'4 986'8 81'7 81 

-->------ -
Means 977'2 978'2 84'0 82 

_ -- . --___ =~ _ _=__~._= -I. _-:- __ = __ .-~ ----=-r=--=- -=- -=--I-=----
Iformal - - -
- years! 

The solar radiation is the mean of the readings within the Dominal hour of observation (I I h, 30 m,-12 h, 30 m.) unltlSs some other hour is specified. 



Potential Gradient, 
Volts per metre. 

ATMOSPHERIC ELECTRICITY AND TERRESTRIAL MAGNETISM.-AUGUST 1912. 

Charge per cc. 
x 1020. 

5. KEW OBSERVATORY. 

Velocities of t> Air-Earth ... ... 
Ions for 1 volt :B >Q' Current .~ ~ >, . .3 ~ >. 

"t ~ 6.b ~..s Q) ~ ..s' 
Horizontal Force. 

59 

West Declination. 

Faetul' 1'70. pel' centimetre. . r::l ~ X 101 , as ~ 0 So ~ 0 ---------------1------- --------- I I ----,--1 11 X 1------1 &16 <0 ~.G1l o~ <0 Maximum, I Minimum, I' Maximum. I Minimum, IRange, 
3 b'I9 h. 15h,j21 h, +. - +, - 8 c1' I c2' """ 180001' +, 180001' +, Range, 15° +, 15° +. ~ 

--'---

Da~ 

110 265 165 160 600 600 0'35 0'10 0'25 0'45 0'95 0 I 521 I 35 470 9 43 51 50 !2 14 38 37!9, 3 25 ' 12~3 
~--;/n~ v/rrl~ v/m, v/nl, E.-m, U'I'E •• m, U, em/sec, em/sec, E,-m,U, Amp/cm~, I' h In I' It m"y 11 III I I h III 'I 

175 265 :/:+ 165 990 770 - -, - - - I 0 514 18 20 485 10 56 29 54'2 13 38 I 43"0 7 141 11'2 
3315550215240 - - - - - - - I 0 5131840471 933 42 50'71210142'1 715 S'6 

4 ;t~± 65 200 175 - - - - - - - 2 0 510 19 12 4S0 7 53 30 53"5 13 10 42'9 7 568 I 10'6 
5 135 215 210 330 - - - - - - - I I 532 21 IS 475 II 18 57 52 '3 12 16 38'3 23 14'0 
6 65 280 x± x± - - - - - - - 2 2 553 2 0 39I 7 7 162 54'9 I254 34'2 0 56 20'7 
7160210 - 35 - - - - - - - 2 0 514162847310 5 41 4S 'I 121939'8 620 8'3 
8 75 165 x± 65 - - - - -- - - 2 0 508 21 35 468 10 30 40 51 '7 13 23 42'5 5 20 9'2 

9 135 
10 250 
II 200 
12 165 
13 21 5 

300 165 
300 x± 
280 x+ 

35 
250 

I" 55 I 0 516 2045 474 938 42 49'5 12 II 41'5 7 35 8'0 
2 0 522 0 16 463 10 4 59 51 '7 12 58 40'5 20 15 11'2 
I 0 5092110,468 8 3 )' 41 51'8123640'7 51S 11'1 

40 5 365 
300 150 

400 

475 
380 

0'40 o 0 508 20 51 I 463 9 5 45 51'9 12 53 41'4 7 35 10' 5 
I 0 514 19 12 473 9 50 41 5 I '9 13 18 40 '6 6 55 II' 3 

14 200 215 x+ 290 - - - - - - '- 2 0 512 4.20 477 10 38 35 54'0 12 22 40'0 
IS 125185185 65 - - - - - - 0'85 I I 512 053469 950 43 53"3 13340'4 
16 165 225 135 240 - - - -- - - 0'70 0 0 520 22 30 465 9 25 55 53'9 13 20 40 '8 
17 75 225 190 265 - - - - - - -- 0 I 521 0 43 460 10 13 I 61 54' 5 12 22 40'7 
IS 75 190 165 280 - - - - - - - 0 I 535 20 13 470 10 13 65 51'6 14 50 36 '6 

19 125 215 250 x± - - - - - - - 2 I 511 IS 27 455 9 24 56 51' I 14 13 36 '8 
20 65 200 x+ 50 - -. - _. - - - 2 0 509 20 55 '463 9 28 46 5°'0: 12 30 40 '8 
21 165 365 85 425 - - - - - - - I I 524 22 2 475 i 10 44 49 51'8: 13 5 42'3 
22 200 280 ISO 315 - - - .- - - - 0 2 529 20 IS 465 ': 948 64 50 '9 12 32 35'4 

7 58 14'0 
7 22 12'9 
7 50 13' I 
I 5 13'8 

23 58 15'0 

o 0 14' 3 
7 10 9'2 

23 53 9'5 
22 35 15'5 
22 0 12'4 23290185100 110 - - - - - - - I I 527 21 43 455 1 10 ~ 72 51 'S 134539'1 

24 So 0 250 200 - - - - - - - I 0 518 23 13 464 8 24 54 52 '4 13 22 42 '0 6 53 10'4 
25 85 265 230 380 - - - - - - - 0 0 506 13 29 468 9 48 3S 50 ' 6 13 36 42 . 2 8 26 8 ' 4 
26 0 - IS x ± x - - - - - - - - 2 I 5 18 2 I 54 468 9 4 I 50 5 I ' 9 J 2 32 42 ' 8 22 22 9 ' I 
27 305 415 175 305 - - - - - - 0'50 0 I 525 18 23 460 10 12 65 53'8 12 8 41'S 7 50 12'3 
28 210 380 200 350 - - - - - - - 0 I 516 23 58 470 8 36 46 50 '9 13 21 39'7 7 19 11'2 

29 165 85 230 380 - - - - - - 1'20 I 0 517 0 3 467 9 21 50 52 '6 12 10 41'3 I 7 40 ,11'3 
30 215 215 215 305 - - - - - - 0'50 I 0 522 21 49 470 II 5 52 52 '0 12 35 41'21 22 53 I IO'X 

~: ::-, :~:_~~ -=--=--=--=--=- a ~~~-:~-~-+Fi~-I~I 3~4_1~ 
~Yotc.-The mean values of the Potential gradient in Table 5 are computed from the data for those days on whieh values at each of the four hours, 3h , 9h , ISh, 21 h , are giv~n 

in the table. A similar note applies to the values in Table 6, 

6. ESKDALEMUIR OBSERVATORY. 

Potential Gradient, Velocities of >-. Air-Earth 
Charge per ec, 

4-> ... <:) ... North Component. West Component. Vertical Component, § .~ <:) <V • 

Vol ts per metre, Ions for I volt Current '~"<3 ~ 
...... ~ . 

X 1020. '.0 ~' ~"O ~ 
Day. Factor 5'5, per centimetre, ~o x 1016, "t~O ~c~~ ~r-t ~~<.-. 

j 

"gx ~Oo 
~~ ..... Maximnm. 1 Minimum. M"imumol Minimumo Maximum, 1 Minimum, 

3 h, 'I 9 h.115 h,[21 h, +, [ - +, - 0 cl' I c2' 
~o 0 150001' +. 150001' +, 50001'+,50001'+' 450001' +, 450001' +. 

0 

rim vim, vim, vim. Eoo'tIEoo=u cm~er=eo Eoo=ui 
Amp/cmll

, h m I' I' . h m h III' I' I' h m h I' 'Y h ill 

I 196 369 75 196 - - 2C I 3 40 1047 978
! 4 3 1 14 40 241 163 4 18 20 40 339 292 5 33 

2 x :;r x 181 - - 2C I 18 19 1032 9901 10 55 13 38 259 198 710 18 50 342 321 II 50 
3 2II 271 189 x - - I b 0 18 40 1033 987 II 6 12 22 234 195 5 33 IS 10 340 328 12 30 

4 354 x I x 317 - - - - - - - 2C 0 18 34 1031 981 II 30 I3 22 250 1951 8 23 17 40 341 313 12 20 
5 294 181 23 249 - - - - - - - I b I 21 13 1069 981 II 5 15 10 244 163,23 6 17 10 345 325 12 0 
6 302 339 294 324 - - - - - - - I b 2 1 55 1087 853 7 3 6 0 277 I46 I I 25 18 28 364 223, 4 5I 
7 294 x 8 75 - - - - - - - 2C I o 27 1039 987 10 3 16 24 238[ 186 6 19 20 0 343 326111 30 

8 143 302 166 317 - - - - - - - la 0 21 33 1028 983 10 30 14 5 246 200 5 40 IS 30 339 323 12 40 

9 407 143 121 249 - - - - - - - 2C 0 24 0 1036 991 II 15 12 5 235 193 8 24 17 40 340 322 12 0 
10 181 226 505 347 - - - - - -' - oa I o 17 1048 986 12 5 13 33 252 194 8 15 20 20 339 319 II 53 
II 256 2II 362 226 - - - - - - - 2b 0 21 5 1033 987 9 0 12 51 246 193 5 47 16 30 338 321 II 30 
12 143 204 136 226 - - - - - - - I b I 16 40 1034 984 9 7 12 50 248 193 7 32 16 34 345 316 II 52 
13 362 256 x 211 - - - - - - -- I b 0 19 9 1034 984 II 3 13 40 244 191 Q 54 16 10 343 320 12 13 

14 1.13 166 158 324 - - - - - - - oa I 5 I 1034 978 II 21 12 15 262 185 7 54 17 20 335 311 12 0 
IS 128 136 I 83 106 - - - - - - - oa 0 21 52 1035 9S7 II 0 13 29 246 193 7 22 17 10 340 323; 12 0 
16 143 189 143 234 - - - - - - - oa I 22 27 1053 978 10 37 '3 20125' 182 7 49 I6 30 1342 313 12 13 
17 15 211 362 2II - - - - - - - la I 3 47 1048 969 10 15 13 40 258 170 I 18 17 43 340 308 I 10 
18 -196 219 83 385 - - - - - - - Ia I 20 II 1073 980 23 47 14 50 243 150/23 58 15 58 345 302 24 0 

19 211 -166 4S 8 - - - - - - - 2c I 15 28 1038 976 12 28 14 10 242 151 0 0 17 40 352 287 o 40 
20 106 lSI -158 294 - - - - - - - 2b 0 18 50 I 1034 985 10 15 13 23 240 193 7 12 17 10 343 322 II 50 
21 83 121 196 317 - - - - - - - la I 20 58 1059 988 II 36 13 4 2,5 200 5 58 18 22 345 320 ·12 23 
22 287 143 53 369 - - - - - - - la 2 20 14 1078 979 9 48 15 I 259 156 22 30 18 40 357 296 I 40 
23 279 173 407 128 - - - - - _. - I a I 21 42 1067 973 10 3 13 45 249 180 22 1 19 0 348 309 2 40 

24 68 38 128 106 - - - - - - - oa I 23 7 1050 982 II 24 13 40 25 1 194 6 51 17 43 35 1 323 12 50 
25 21 I 83 -8 189 - - - - - - - la 0 18 56 1027 981 9 49 13 27 244 187 9 I 16 56 342 320 12 0 
26 23 68 143 264 - - - - - - - la 0 21 52 1048 984 10 6 13 35 254 203 8 44 18 10 341 320 12 30 
27 271 173 196 422 - .- - - - - -- la I 18 23 1061 9621 II 33 14 40 259 191 8 48 I9 20 365 326 11 55 
28 279 256 60 - - -- - - - - - la I 15 52 1036 986; 10 50 IS II 249 178 7 18 16 10 349 326 10 40 

29 - - 143 181 - - - - - - - I b I 19 41 1033 983' 9 57 14 44 254 194 8 0 18 10 347 326 12 14 
30 158 136 234 460 - - - - - - - oa o 21 46 1051 97311I 6 13 2 252 1 1 16 0 345 328 12 20 

3' '58 ,8, 60 1234 - - --=-r-=---=-I--=-_I b -*~~ 
990 10 10 13 16 239 194 3 30 20 0 353 329 12 30 

~-;;--;;-!-;;-~- --':-
- - - - - - - - - 1046 9781 - 249 184 345 314 

1 -
~ Indeterminate. Au explanation of the Headings of the columns is given in the Preface. 

§ The values for the vertical component are not completely corrected for variations in the zero of the instrument, 
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7. Tables of Wind Components i.n 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 Head above-Roof 8'S m., Ground 13'7 m., M.S.L. 19'2 m. 

Height of Cups above-R.oof 1'5 m., Ground 4'9 m., Ai.S.L. 57'3 m. Height of Cups above-Roof 4'6 m., Ground 7'6 m., ~I.S.L. 15'2 m. 
---------=------------------:.....-------------1--.-----.-- --~------~-~.-----

3h. 9h. 15h, 21h. Max. 3li. 9h. 15h. 21h. Vel. in 
Date. in a Time of Date. I _______ I _______ I ______ I ______ ~I Max. 

S. ,N, W. E. S. N., W. E. S. N. \V.I E. s, iN, \V. E. Gust. Gust. S., N.I W.\ E, S., N" \V. I E. S'I N" \v,, E, S,' N.j W., E. H~~~~y 

2 

3 

4 
5 
6 
7 
8 

9 
10 
II 

12 

14 
15 
16 

17 
18 

19 
20 
21 
22 

23 

24 

25 
26 

27 
28 

-~-I~-~~-:------;-
I V. Hrs. Min, I I V. 

2'7 ... 0'5 

4'5 ~10'31 ... ~:~ ~:~ I'S 7'6 ~:~ ~~:~ ~ ~g 2 ~:~ I ~:~ 2'4 7'6 ~:: ::~ 10'9 ::~ :'.: J~": !:: Ir~ 
3'1 ~ .. : ~'-~I ::: 3'1 1'3 4'0 II'2 18 55 3 1'1 .. , 1'1 5'2 2'1 4'0 1'6 3'3 1'4 5'9 

4'0,... 9'S 2'2 ... :1['2 6'7 6'7 119'2 7 5 4 3·3·..... 1'4 4'3 2'9 6'2 3'4 S'2 10'2 
6'3 ... [,14'8 6'3 9·8 !... 9'S 4'0 4'9 2'2 117'0 IS 35 5 6'7 1 ... '0'1 n'l 3'1 7'6 1'4 3'3 13'1 

0'9 

2'7 6'3 

0'9 
3'1 7'6 
o"s 1'0 
7'6 3'1 

4"S 10"3 

3'6 S's 

3'6 .. 

••• 10'3 I 

4'5 ... i 3'6 .... 1

1 
S's I·g 4'5 5'3 I'3 1 1 6 S'2 6'9 ... I ... 2'9 5'5 3'7 3'7 3'7 8'2 

0'9 '7'6 3 I ,.. 3'6 5'4 2'7 6'7 1 ? 7 I'S l'S 3'6 1'9 4'5 3'6 1'5 5'6 

4'0 4'C!", 2'7 4'0 4'5 8 3'5-:)'7 1'5 3'6 1'0 4'S 3'5 3'5 6'6 

7'61·.. 1'0 4'0 2'7 )'6 10'7 I I 30 9 4'9 2'2 3'2 .1'3 l'S I'S 0'8 5'6 
2'7 ... ! 1'3 4'9 2'2 3'6 9'8 23 10 10 O's 1'2 O·S I'S 3'0 ... ] ... 2'0 3'0 

'3'1 7'6... 4'5 1'3 2'7 10'7 5 35 II 2'3 0'5 '''1 2'6 1'3 3'0 I'll 1'1 3'3 
' .. ! 4'9 "','" 6'3 2'7 6'7 2'7 I 1'2 17 55 12 2'4 1'6 5'5 1'1'" 6'0 4'0 6'0 ~'.~ 8'2 

7'2 ,'2 i ... 4'9 4'9 3'1 7'6 13'0 6 25 13 6'3 6'3 S'S S'8 S'l S'I 4'3 2'9 12'8 

2'2 II'2l ... 12'1 l'S 9'4 15'7 14 30 14 

,4'9 7'6,... II'6 3'1 14'8 15 25 IS 
0'7 1'0 2'5 2'5 2'5 1'7 
1'1 1'1 1'1 1'1 2'0 1'2 0'5 

2'21' ... 6'3 2'7 6'3 2'71 .. · 13'9 1845 16 0'9 2'1 0'1i 2'9 y'l 1'1 0'5 0'5 
''', ... 6'3 2'7 4'5 3'1[... 14'8 7 20 17 
2'2! ... 5'4 0'9 2'2 ... I 0'5 11'2 14 IS 18 

['0 2'+ 2'3 5'5 2'1 5'2 2'0 4'8 
Y'6 4'0 0'9 2'I 1'8 4'3 0'7 .... 0'1 

... i 3'6 )'6 2'7 0'9 4'0 11 1'2 9 45 19 9'1 3'8 2'6 6 
4'0 9'4! ... I'S S'I Il'~ 116'1 21 5 20 J'9 4'5 1'6 '::1 ~'.~ 

0'3 1
... 0'6 

S·91·.. 2'2 3'1 1'3 S'S 14'8 I 35 21 .. , 1 0'9 0'4 1'1 2'8", 3'3 

I'S 9'41"" 6'3 4'0 4'5 4'5 12'1 S 4 0 22 2'5 0'1 3'5 S' 
7'9 

2'5 6'1 
0'6 0'3 

4'0 6'0 
I'S 4'3 

1'3 4'5 l'S ...... ' 2'7 o'S I'S 7'6 9 10 24 1'0 0'4 09'" 1'3 0'3 1'0 

2'0 

0'3 

3 '9 
2'3 

3'3 
6'6 

4'9 

9'8 

4'9 
8'5 
9'8 
2'6 6'7 4'5

1

'" 4'5 6'7 2'2 4'9 14'3 5 0 23 0'3 1'6 0'5 O:~I' ::: 

0'9 4'9 2'7 4'0 1'3 2'2 0'5 3'1 9'4 3 20 25 . 2'0 1'4 3' 4'0 1'6 5'7 3'8 

0'9 '''1' 4'0 3'6 S'I'" 7'2 4'9 S'1 3'1 13'9 9 50 26 ;.; 3'7 6'9 2 .. '\1.3

1 

.. :.:'.' 7'6 3'1 6'9 2:91", 

2'3 

7'5 
9'5 
6'9 
5'6 

4'0 ... 1'0 4'0, 0'9 2'2 0'5 0'5 0'5 10'3 0 25 27 6'9 5'9 5'2 2'1 2'4 10

1

": 
2'2 0'9]'" S'8 1'3 4'0 I'S 6'3 1'3 15'2 22 5 28 1'2 0'5 0'9 0.4 1 .... 0'9 2'1 1'3 ... 30 

29 9'4 "'1 4'0 7'2 7'2 8'9'''': 3'6 s'S 5'8 17'9 3 4 0 29 2'8 ... I'" 6'7 ... ] 92 ... 12'5 6'7'" '10'1 
3 0 0'9 5'41 .. , I'S 9'4 2'7 6'7 4'0, 5'8 12'5 9 3 0 30 1'41... 1'4 10'\1 ... 1 4'5 ... II'6 4·S... 6'9 6'9\ .. ' 

13'8 

12 '5 
8'5 

Time of 
Max .. 

Hour, 
17 

I 

13 

24 

5 
3 

17 

13 

I, 13 

12,I3,I4,Ij,I7 
8, 14,15 

23 
7, 8 

22 

7, 17 
10, I I, 12 

II 

16 

3, 4 
3, 5, 14 

IS 
II 

I 

12, 17, 18 

17, 19 
II 

I, 3 
24 

17 
II, IS 

I, 3 S-\t-T+-~-t-}- ':~~-33-'6 -sI-·:~-:~-· ':~8~ :·;0-:7-·1-3I-·:I:~· '1:2:~ 5·;3~: ::5:~· _1_3_'9~ -:3~ls\\E:} -g9~~OI' ,.;~~ -g7~~3 5::1~~ ~8:3' '::9:~· ;:2~ ~2:' 
~v ~ 1) -22' 3 9 1 '6 - 24'6 9 6 ' 5 20' 5 83 '8 __ 7_' _I __ S_5~·6.-:... _______ s,~;_~~~~, }~-~5_2~·2_~-~I~3_·8_..!..-_4_5·_S..:..._3~'_6._:...-~5~3~·~I .-:..._3~· 5.....:..-_4_8~·9_-_I6~·_0__=_ ____ . ____ _ 

SCILLy·t§ 
Hei~ht of Head ahove-Ground g·S m., M.f'I. L. 4£n m. 
Height of Cups alJove-Grollllll 5'S m., M.S. L. 45'7 m. 

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

GREAT YARMOUTH. t§ 
Height of Head above-Roof 10'7 m.) Ground 12'8 m., ~LS.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. 3 h. 9 h, 15 h, 21 h. Max, in 
Date. . -~-~--- in a Time of Date. a Gust 

~ I ~·I \V·I E. s. N.! W. Eo S. N. W. E. S.' N,: \V. E. Gust. Gust. s. iN. i \V. I E. S'I N.I \V,I E. S. I N.I W'I E, S.: N.! \v. I E. (~:~-

I 
r I v. Hrs. Min. -I I v. 

.,. I·.S 9'0 2'6 6'2 3'2 I 7'7 4'7 4'7 9'8 3 50 6', 1'3 3.'1'" 8'1 <0'9 5'4 0'5 i'" I'S 16'1 
2 .. , 47 4'7 4'5 3'0 1'2" 0'0 0'0 0'0 0'0 10'7 2 15 2 0'9 2'7 09'" 4'c I'S 0'9'" i 0'5 2'2 8'1 
3 1'1... 5'3 2'7 6'6 ... 1 ~.~ 12'1 1'1 ... 2'7 17'9 16 45 3 0'9 :?:2 * 3') S'l ... \... S'2 II '2 

4 1'0 4'9 8'S 13'2 5'6 )13'5 2'7 13'5 20'6 5 55 4 12'1 4'5 ... 1'-'7 5'4 5'4 5·S:... 1'3 15'2 

5 2'6 6'2 1'9 .. · 4'6 n .. ·1·.. 8'S ... 28'6 23 35 5 4'91'" :2'2 6'3 2'7 5'9 JI'6i ... 15'2 
6 [Q'S '5'6 ...... 14'6 5'9 11 4'2 2'51:2'7 29'5 I 10 6 S·I... 8'1 9'8 6'7 * * * I * 22'8 
7 -'3 S'o 3'4, S'I 4'6 \!II:2 2'6 13'1 16'1 12 50 7 *: * * * ' * 4'3 2'7 I·3!.. 15'7 
8 :::, ~'~II'9 9'2 ... So 0'4 2'1 14'3 5 0 8 1:31 .... 2'7 1'8 4'0" I'S I'S 1'8 I·SI .. · 9'8 

9 ... 0'7 1'6 0'6 2'8: ... 3'5 .... 3'5 1'1 5'7 12'1 22 IS 9 09· .. 2'7 3'9 3'9 0'5 I'S 8'5 
10 ,'6' S', 8'3 8'3'" 6'0 9'0 5'1 7'6 13'9 7 IS 10 0'9·.. I'S 2'7 1'3 0'5 0'5 0'5 2'7, I 1'2 
11 2'6 6'2 1'0 2'31 ... 1'2 ... ,0'5 1'6 8'1 15'7 24 10 II 2'7 2'7 1'8 4'5 4'6 1'3 2'7: 10'3 
12 ... D'4 ... 'II'7 8'0

1 
... S'o II'2 4'6 17'4 15 55 12 2'6 .. · 0'9 I'S 3'6 2'7 4'9'" '2'2 10'3 

13 9'4 1'9 9'6 1'9!'" 5'9 i 5'9 2'7 6'6 17'4 16 45 13 4'9 0'91'" 4'9 2'2 3'1 3'1 1'3 ... 1 3'6, 13'0 

14 3'8 n 4'7\... 3.
si\ 9'2 3'2 7'7 13'9 10 5 14 '8 4'01'" 3'1 3'1 5'2 3'6 ... 141:93: 11'2 

15 3'2 7'7 3'S 9'2 i ... 2'7 6'6 6'3 12'1 9 20 IS 4'3'1'" 1'8 4'5 1'8 4'0 0'9 .. · 9'8 
16 4'5 3'0, 5'6 5'61 ... 4'8 3'2 6'9 2'9 12'5 24 15 16 4'9 ... 4'9 4'9 2'2 2·2!... 9'4 
17 * * *' * 7'0 1'4 1,... 1'1 2'7 1'0 2'3 13'4 2 45 17 I'S 1'8 4'5 1'8 4'0 1'8 2'7 1'3... 11'6 
IS 1'0 2'3'... 5'0 ... !... 3'0 4'5 4'8 3'2 1I'2 16 55 18 3'0 ... 1 ::: 4'9 6'3 2'7 2'2 2'2\'" 13'0 

19 s'8 ." ] ... 6'9 ... i 2'9 lO'S 7'9 17'9 13 45 19 3'6 1'31 s'S ... 1 1'3 S's 3'6 3'9 .... 1... J6'I 
20 8'S

I
! .. , S'8 I ... 4'0 9'6 fO 9'6 15'2 17 50 20 4:31 ...... ::: s'S "'\4'0 4'5 4'5 1'3 27 .. ' 15'7 

21 9'2... '''110'0 7'7 6'5 9'71· .. 17'0 24 5 21 09 .. ' 3 .. 6\.... ... 6'6 6'9 1'3 I'S 13'0 
22 6'5 6'51 .. • 1'9: 4'6 1'1 5'3 2'6 6'2 16'1 0 50 22 12'7 13'" 5'4] 3'6 1'3 2'7 0'5 2'2 12'5 
23 4'3 .. · 10'41 ... 2'3 ... III's In 3'7 S'9 15'2 4 4 0 23 ~''-,... 2'7 ... 4'3 .. ·1 .. · 2'7 3'6 5'2 10'3 

24 6'7 I 4 6 6'9 1'2' 6'2 0'6 2'8 I 1'6 7 30 24 0'5 I... 3'1 I ... 0'5 3'1 1'3 2'7 1'3 1'3 7'6 

~~ o·s :'::, ::: 0'9 1'1 ~·.~I ~'.~ 2'1 2'I ~)I ~:; If~:; 1~ ~~ ::: ,~:~ 1'3

1

8'5 r'3 1~:~ ~ .. ~ 1:',~ 2'2 ;',~ I;:; 1'6 7'2 10'7 2~:~ 
27 2'2 5:4[", 0'6 2'3 3'5 1'4 2'1 9'4 I 15 27 .. , 15'8 5'8 4'5 3'1 2'7 2'7 1'8 1'8 22'4 

~8 0'3 07: 4'2 9'S ." 2'0 13'4 17 15 28 1'3 2'7 .. 1'8 I'S 3.1 ..... 3'1 2'3 ... I'" II'2 

29 5'4 \... 5'0 .. , 5'0 5'0 4'7'" I 4'7:'" I 1'2 15 30 29 4'3 ...... 6'9 3'1 : .. 13'1 0'9· .. 10'9 17'4 

30 0'6 ~'2 5'21 3'5'" 5'9 3'9 ... 5'31 5'3'" 10'3 14 45 30 2'7 2'71... 3'1 2'2 ... \ 2'6 ... ... 1'3 2'7... 10'3 

__ 3_
1 
__ .. _. ~~ __ ~I~I_"_' __ ~_~~~i_"_' ~~~_3~ ___ ~__=:.:.I~-~,~~~~I~~~,~~~~ 

SS~~N:&} 85'5 167'1 103'4 177'7 104'91 197'21 107'5 I 175'4 ISJ"!t} 66'4 92 '2 102'5\ 103'8 75'9 l 9 6 '2 68'2 72 '6 

W-E} -27'5 I3_~_-=~'4 135'3 -29'91 15 2 '8 -29'31144'6. SwN~} 27'0 34'8 36 '1, 45'8 33'1 I 39'6 34'2 4 S ' 2 

Time of 
Gust, 

HI'S. )Illl. 
8 30 

14 25 
24 20 

16 45 
15 IS 
20 0 

13 50 

13 

14 50 
12 20 

15 45 
24 5 
10 5 
12 35 
14 0 

8 30 

14 30 

15 50 

22 30 
8 0 

13 30 

II IS 
12 20 

o 35 

23 55 
14 35 
o 50 

24 20 

6 5 
II IO 
20 45 

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. 'l'ime is referred to Greenwich 
Mean Time. * No Recol·d. . t Robinson Cup Allelllometer; Arms 0'61 m. j Diameter of Cups, 0'229 m. ; Factor 2'2, 

::: Robins~n Cup Ane~ometer ,; Arms 0'305 m. ; Diametel' of Cups 0'127 m. ; Factor 2'8, § Dines Pre~sure.Tube Anemometer. At Grea.~ Yarmouth, Holyhead, 
aud Scllly the readmgs at fixed hours are taken frortl the Robinson Anemometer, the maxima quoted are the greatest wmds 10 a. gust a.s recorded by the Dmes Pressure Tube. 
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9. The Upper Air: Soundings by Registering Balloons (R.) and Pilot Balloons (P.). 
TABLE OF HEIGHTS, PRESSURES, AND TEMPERATURES. 

SOUNDING No., R. 203. Height 

I I 

Temperature. I 
RE~ARKS. 1912. August 29. 18 h. 15 m. G.M.T. 

PLACE, PYRTON HILL. above Pressure. 
Rea.ding. I Fall per km. Height M.S.L. 

Pressure. Temp. Latitude, 51° 3~' N. above M.S.L. km. I mb. °A. °0. 
GREATEST 

} 13'1 km. 
Longitude, 10 I'W. 13'0 164 221 161 mb. 221° A. I 0 HEIGHT, Height } 150 m 12'0 190 221 

LOWEST } 12'6 km. 
above M.S.L., ' II '67 200 .., 

2 174 mb, 220u A. 11'0 223 223 TEMPERATURE, 
PLACE OF FALL, Boston. 10'0 260 223 0 

BASE OF } 9'7 km. 270 mb. 223 0 A. Distance, 184 km. 9'06 300 ... 
5 STRATOSPHERE, and 9'0 303 228 8 Temperature 220° at 12'6 km. Type NO.2. Orientation, 56°. 8'0 341 236 

7'08 400 .. , 6 -
7'0 405 242 6 

From observations at Station. at 7 h. at 18 h. G.M.T. 6'0 467 248 
5'49 500 ... 9 PRESSURE (M.S.L.), 750'8 mm" 999'3 mb. 1001'0 mb. 5'0 533 257 

TEMPEI!ATURE, 289° A. 2900 A, 4'09 600 ... 6 
4'0 607 263 6 VAPOUR PRESSURE, ... . .. 3'0 690 269 

GRADIE~T WIND :-Direction, 2250 
2300 2'92 700 ... 6 i 

2'0 783 275 
Velocity, 16'9 m/~. 12'7 mIse 1'84 800 

I 

... 6 
1'0 886 281 

Correction for Ourvature, 2'4 mIse 0'7 m/8. 0'88 900 ... 
6'5 

r' I C t {W. to E. 10'3 m/s. 9'2 mIse ----- ------'---.---- 1-·-----'m:.t omponen s, S. to N. 10'3 lUIs. 7'7 mIs, 
Ground 982 

I 
287'5 , .. 

M.S.L. ... ... .. . 

TABLE OF HEIGHTS, PRESSURES, AND TEMPERATURES. 

May 13. 15 h. 30 m. G.]\{. T. SOUNDING No" R.K.C. 41. Height 

I I 

Temporature. I 19 12 . 
PLACE, SOUTHPORT. above Pressure, 

I Fa.ll per km. 
REMARKS. 

Height M.S.L. Reading. Pressure. Temp. Latitude, . 53 0 39' N. above M.S. L, -~ 

~km. mb. °A. °0. 
GRRATEST 

} 15'5 km, 114 mb. 222° A. 
Longitude, 2° 59' W. 15'0 123 222 Travelled to the eastward. When 

HEIGHT, Height } 14'0 144 221'5 -0'5 last seen after 16 minutes about 
above M.S. L., ... 

13'0 168 221 -0'5 8 km. east-north-east. LOWEST } k 227 mb. 220° A, 12'0 195 220'5 -0'5 TE~IPERATURE, 11'0 m. 
PLACE OF FALL, Southport. 11'8 200 ... -0'5 BASE OF } 10'9, 227 mb. 220° A. Distance, 1'6 km. 11'0 227 220 This ascent was made at the same STRATOSPHERE, 11' I km. 4 2 time as one from Pyrton Hill, and 10'0 264 224 222 6 7 Type No. I. Orientation, 45°· 9'2 300 ... published in the May issue of 

9'0 307 230 229 6 5 
the Geophysical Journal. 

8'0 356 236 234 
From observations at Station. at 7 h. at 18 h. G.M. T, 7'2 400 ... 8 8 

PRESSURE (M.S.L.), 765'3 mm., 1021'0 mb. 1020'3 mb. 
7'0 409 244 242 

7 6 6'0 471 25 1 248 
TEMI'ERATURE, 282° A. 284° A. 5'5 500 ... 6 9 
V APOUR PRESSURE, 5'0 538 257 5 ... ... 4'2 600 ... 
GRADIENT WIND :-Direction, 1 1 4'0 616 362 

7 5 3'0 700 269 267 5 6 Velocity, 1 1 2'0 800 796 274 273 
1'0 900 278'5 4'5 5'5 

Correction for Ourvature, Station in centre of an anticyclone, o'a 1000 ... 5'5 
F' I C . ts {W, to E. ------------------------------------------ma omponen, S. to N. 

... ... Ground 1020 284 . .. . ... ... M.S.L. 1020'~ 284 ... 

8 .• The Lower Layers of the Atmosphere from the Surface to 3000 metres (10,000 ft.) above Mean Sea Level. 
Sou~dings by Kites (K.) and Pilot Balloons (P.). 

BRIGHTON. K. 45. August I. 14 h. 30 m. to 16 h, 30 m. G.M.T. BRIGHTON. K.46. August 4. 10 h, 0 m. to u h. 0 m. G.M.T. 

Temperature, 
Soundings Height Press-I-----t 

with ahoTe I Kites. M.S.L. ure. ~ead-
mg. 

metres. mb. 
Greatest } 
height ... 

Fall 
per 
km. 

°0, 

Humidity, 

% mb. 

Den­
sity, 

Wind. 

Direc-I Ve10-
tion. city, 

Degrees 
mgm/ce. from N. m/s. 

Cloud 
Observations 

and 
Remarks. 

Height 
a.bove Press- I 

M.S,L. ure. Read- Fall 
. per 
mg km. 

Temperature. 

metres. mb. 
Light.Cu.-8t.. No 

... clouus reached. 865 904'1 283 

Wind. 

Humidity. 
Den· I sity. Direc. Velo· 

tion. city. 

% mb. Degrees / 
mgm/ce. ~rom N. m s. 

95 11'6 1'108 200 20 

1= ~fs:~ :~~:~ 81'3
6 ~~ I~:~ ~:~§ ~~ !~ 5~ 944'4 285"2 6'0 ~ 1'~:7 1:;48 ;7~ ;~ 

100 m. abOve} 9'8 
ground 21 5 978'0 289'5 0 75 13'9 1'171 240 14 215 976'8 288 90 15'2 1'175 ISo 17 

Cloud 
Observations 

and 
Remarks. 

Overcast, at. No 
clouds reached. I 

" 

Ground level II5 989'6 289'5 73 13'6 1'185 250 12 115 988'4 29 1 30 85 17'3 1 '176 J65 8'9 

f~~-:-I-... 1-... -... ~I_ .. · ,-... I-:-T~~I--... - 0 1-.. , 1--.. , '1-... '1-.... ,i-... IT-I-=--.~-
12 



62 THE FREE ATMOSPHERE IN THE REGION OF THE BRITISH ISLES.-AUGUST 1912. 

8. The Lower Layers of the Atmosphere from the Surface to 8000 metres (10,000 ft.) above Mean Sea Level-continued. 
Soundings by Kites (K.) and Pilot Balloons (P.) 

BRIGHTOX. K.47. August II. 10 h. 0 m. to 1 2 h. 0 m. G. M. T. BRIGHTON. K.48. August 14. 12 h. 45 m. to 13 h. 45 m. G.M.T. 
--

I I 
f I Temperature. I I Tem pera ture. I Wind. Wind. Cloud 

Soundings I Heigh tip 
i I Cloud 

. I Observations Height 
Press·, I Observa tiona with I a b~ve ! ress-

I Fall Humidity. Den-

Dire"1 V ,10' ! 

and above 
I ~ead- FaU Humidity. Den- and Kites. ! M.S.L. ure. sity. M.S.L. ure. sity. Direc'l V.lo· ~ead-I per 

tion. city.! 
Remarks_ per· Remarks. 

! 
mg. 

i km. I i mg. ! km. 
tion. city. 

! 
---

I 

I metres.: mb. °A. cC. % mb. mgm/cc. 
Degrees mjs. metres. mb. lOA. °C. % mb. mgm/cc. 

Degrees m/s. from N. 

892'91 277 '4 

from N. 
Greatest : I Overcast, Cu.-Ni. Overcast Cu.-

'! } 1000 ~ 903'9 280'2 80 8'1 1'120 300 II 1000 100 8'3 1'1 18 240 IS Ni. and Ci. 
height S'6 10'2 Lowest clouds 

I 500 i 961 '7 283 87 IO'S 1'179 250 II 500 948'8 . 282'5 95 11'2 1'165 250 II 820 m. above 
100 m. above:} 21 5 1995 '0 285'8 

9'8 
87 1'207 260 I 981 '8 i 283'5 

3'5 
80 10'1 1'202 250 15 

ground. 
127 I 13 21 5 Thunder in ground • 17 

I 
I 45 distance. 

Ground level I I IS .1006'8 287'5 87 14'3 1'21 4 250 6 I 115 993'5 i 288 70 11'7 1'197 240 4'5 

Computed :-----1--
1

---... -.-... ---.. ·-r-::~r-:~I--· .. ------

-... 1-·· 1-.. · 1-· .. ~ ... 1-.. · r-::-- ----------

for M.S. L. I 0 ... .... ... 0 9'1 
i I 

BRIGHTON. K.49· August 22. II h. 0 Ill. to 12 h. 0 m. G.M,T. 

11. 
I I Clear to partly 

Greatest i 
overcast CU,' 

730 935'1 280'3 65 6'5 1'159 320 I 8 Ni. Errati c 
height iJ 

! 

wind, very 
500 961 '4 283'2 64- 7'8 1'179 ? I 1 variable at all 

loom. above } 
12 a I tit u des. 

ground 21 5 994'7 286'8 61 9'5 1'204 ~ 1 Kite not sus-
tainable at any 

Ground level 115 1006'S 288 60 10'1 1'21 3 295 5'4 definite heights. 
--------------10----,-- -------------

Computed i 

for M,S,L. 0 ... ... i .. , .. , . .. ... 325 16'3 '" 

V ALUBS OF WIND DIRECTION AND VBLOCITY SHOWN BY REGISTERING BALLOONS WHICH HAVE NOT YET BEEN RECOVERED. 

I PYRTON HILL. No. R. 184. I 
___ I July I, 19 12. 20 h. 0 m, G.M,T. 

CRINAN. 

July 2, 1912. 

No. R. 197. 

7 h. + m. G,M.T. 

Height, ! Direction. I Velocity. I Components. Direction,! velocity.! Components. 
! I 

km. 

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

I 
Degrees 
from N. 

270 

290 

30 5 
295 
315 
32 5 
320 
300 

300 

315 
320 

m/s. 

2 

3 
4 
4 
4 
S 
6 
8 
9 

10 
8 

W.-E. 
m/s. 

2 

3 
3 

'4 
3 
3 
4 
7 
8 
7 
5 

S.-N, 
m/s. 

o 
- I 

- 2 
- 2 
- 3 
- 4 
- 5 
- 4 
- 5 
- 7 
- 6 

PYRTON HILL. No. R. 192. 

July 4, 1912.. 20 h. 0 m. G.M.T. 

Degrees 
from N. 

60 
65 
55 
55 

m/s. 
W,-E. 

mIs, 

Lost behind building. 
10 - 9 
8 - 7 

12 - 10 
10 - 8 

CRINAN. No, R. 201. 

S.-N. 
IU/s. 

-. 5 
- 3 
- 7 
- 6 

July 5, 19 12 , 7 h. 0 Ill. G.M.T. 

No. R. 198• CRINAN, 

July 2, 1912. 20 h. 36 m. G.M.T. 

Direction.! Velocity. \ Components. 

Degrees 
from N. 

25 
15 
10 
20 
15 
5 

360 
20 
20 
35 
15 

m/s. 

9 
13 
14 
16 
10 
14 
II 
12 
9 

10 
16 

CRINAN. 

July 5, 19 12• 

i, W.-E. 
mIs, 

- 4 
- 3 
- 3 
- 5 
- 3 
- I 

o 
- 4 
- 3 
- 6 
- 4 

No. R. 202. 

S.-N. 
m/s. 

- 8 
- 13 
- 14 
- 15 
-10 
-14 
-II 
-II 
- 8 
- 8 
- IS 

20 h. 30 m. G.M.T. 

CRINAN. No. R. 200, 

July 4, 19 12• 7 h, 0 m. G.M,T. 

DireCtiOn,! velocity.! Components, 

Degrees I I I W.-E. I S,-N. 
from N. m s. mIs, m/s. 

Lost in cirrus cloud. 
50 
60 
55 
55 
50 
So 
45 
40 
10 

360 
345 
335 
315 

18 - 14 
15 - 13 
14 - II 
14 - II 
13 - 10 
II - 9 
8 - 6 
8 - 5 
6 - I 

5 0 
4 I 

4 2 
4 3 

CRINA-N. No. R. 203. 

-II 
- 8 

8 
- 8 
- 9 
- 7 
- 6 
- 6 
- 6 
- 5 
-- 4 
- 4 
- 3 

July 6, 1912. 7 h. 3 m, G.1\LT. 
----------1----------------1------,-----------1---------;------------

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

75 
85 
80 
80 
80 
85 
75 
75 
60 
65 
SS 
50 
65 
50 

16 
16 
16 
II 
10 
8 
7 
7 
6 
4 
5 
6 
4 
8 

- 16 
- 16 
- 16 
-II 

- 10 
- 8 

7 
7 
5 
4 
4 
5 
4 
6 

- 4 
- 2 

- 3 
- 2 

- 2 
- I 
- 2 

- 2 
- 3 
- 2 

- 3 
- 4 
- 2 

- 5 
Lost at once in fog. 

I .. , I ... 
90 
95 

110 

Entered clouds. 

4 I - 4 1 8 - 8 
9 - 8 

o 
I 

3 200 
··Cloudy. ". 

3 I 3 

At Pyrton Hill an ascensional velocity of 3 '3 mIs, was assumed. 
At Crinan the observations were made with one theodolite, The instruments hang 12 m. below the balloon, and the angle subtended between the balloon and instrument is used 

to calculate the ascensional velocity, assumed to be uniform. 
Time is ex:pre~sed i~ th~ ~ours 1 to 24 of civil reckoning. Te!l1peratur~s ar~ ex:pressed in degrees absolute (273° A == 0° C.). 
Pres~ure IS ~lveI~ III IUIllIbars (1000 mb. = I C.G.S. atmosphere=7So mm. approximately), HeIghts are gIven III kIlometers (km.), 
GradIent Wmd IS taken to be tangential to the isobar and is computed by the formula -y=2 CAl 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 temperature gradIent are given. 
TYPE 2.-When t~e stratosphere begins with an abrupt transition to a temperature gradient below 2° per km, without inversion, the height and temperature of the abr~pt transition 

are gl\,:en. 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 
~bove IS ~o 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 noteu lD the column for" Remarks." 



JIETEOROLOGICAL OFFICE OBSERVATORIES-GEOPHYSICA_L JOURNAL. 
SEPTEMBER 1912.-DAILY VALUES REFERRED TO GREENWICH NIEAN TIME AND UNITS, 

BASED ON THE C.G.S. SYSTEM. [P1~ice Is. 

Second Year.-~-No. 9. _L1!Ieteorology, Solar RCLdiation, Seismology, Atmospheric Electricity, and Terrestria,l jlfagnetism. 

1. SEISMOLOGICAL JOURNAL :-ESKDALEMUIR.-Lat. 55° 19' N. Long. 3° 12' \V. 

D~te. I }licl~~~l'~ms_. _I Earthquakes, 

I Period, Amp, 
Remarks, 

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

2 

3 
4 
5 
6 
7 
8 
9 

10 
I I 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

fJ. 
4 1'1 

4- 5 0'6 
5 1'0 

5-6 2'0 
6 1'7 
5 1'0 
5 0'8 
6 0'8 
5 0'8 
6 0'8 
S 1'( 

S 0'6 
4~5 0'2 
4-5 0'2 
5 0'2 
5 0'1 
5 0'2 
5 0'2 

5 -6 0'2 
5 0'3 

4--5 0'2 
5-6 0'3 
5 0'6 

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

I, I, 1. 

1. 

1. 

1. 
I, 1. 
Iu, 
I. 

I, IIII', 

Iv, 
I, I, 1. 

I, 1. 
1. 

I, I, 1. 
1. 

1. 
I, I, 1. 
I, In, 

1. 
IIIn. 

I. 

1st I, Several shocks? P's doubtful. S=4 Ii. 31 m, 37 s" 4 h, 36 Ill, 31 s" 4 h, 41 m, II S,' Labout 4 h, 50 m, I, Long 
waves Id h, I, Long waves 23 h. 50 m. 

4th I, Traces of lOllg waves ° h,~1 h. Much cOllfnsed by wind, 
6th I, Disturbed 23 h,-24 h, 
9th I, Disturbed about 19 h, 40 Ill, 
10th I, Disturbed 14 h. 40111,-15 h, I, P? S= 16 h, 7 m" L= 16 h, 29 m, 
11th In, P=I h, om, 52S" S=I h, II m, 51 s,' ~=Io020km, 
12th J, L=6 h, 25 m, 
13th I, Long waves 8 h,~8 h, 40 m, IIIr, P=23 h, 36 m, 45 s,' S=23 h, 41 rn, 10 s" ~=2760 km. a=65° 33' E. of S. 

Epicentre 40° 21' N. 26° 55' E, 
15th Iv, P=2 h, 5 m 47 s., 8=2 h, 6 m. 45 s., L=2 h, 6 m. 54 s., ~=530 km" a probably N,E" but P is so small that S.W. 

is possible, The vertical Seismogram gives indications of disturbance dnrillg the lllillute preceding P in the horizontal 
Seismogram, Epicentre 58° 32' N, 3° 16' E, 

16th I, L=15 h. 36 m. I, P¥ S=20 h. 13 m. 44 s,' L=20 It. 20 m, I, P?, S=21 h, 13 Ill. 4 S., L=21 h. 16 m. 
19th I, P=4 h, 17 Ill. 38 s,: Sand L imperceptible, a=45° N,E. I, Small disturbance 15 h, 38 m,-15 h. 43 m. 
20th I, Start 21h 40 Ill" maximum at 22 h. I m, 
21st I, Long waves 4 h, 42 m,-4 h. 57 Ill. I, Long waves 6 h, 59 m.-7h, I I 111, I, Disturbed 12 h, I I m.-12 h, 24 m, 
22nd I, Phases very doubtful, sharp impulse (~1) 5 h, 12 BI. 0 s,' (L 1) 5 h, 28 m. Long waves not fully developed till 

5 h, 50 Ill. 
24th I, Disturbed 21 h, 53 m.~22h, 7 m, 
25th I, Disturbed 0 h, 52 m,-I h, 12 1lI. I, Disturbed 18 h, 30 m.-19 h, 0 m, I, Long waves 21 h, 20 m, 
26th I, Disturbed 18 h. 24 m, Iu, P?, S= 19 h. 40 m" L=20 h, 6 rn, 
28th I, P confuse,l by wind, S= 13 h, 3 m, 6 s,' L= 13 h, 7 m, 
29th HIll, P=21 h, 5 m, 45 s., S=21 h, 19 m, 43 s., a=39 J 48' N.E. Note: Earthquake similar to Aug. 16th 1911 and Aug. 17th 

1912. In eaeh S-P gives ~ too great, as PReP indicates ~ c.irca 12,000 km, 
30th I, P=5 h. 44 m, 14 s" S ?=5 h. 5I m, 42 s. or 5 h, 55 m. 56 s,' L=6 h. I m., ~? =585okrn. 

An explanation of the notation used is given in the preface. 
4 0'7 ---- -_____ L~ _________________________________________________ _ 

2. VALENCIA OBSERVATORY, CAHIRCIVEEN (KERRy).-Lat. 51° 56'N. Long. 10° 15' W. 
Heights above ?llean 8ea Level :-Statioll, H = 9'2 m. Barometer Cistern, lIb = 13·7 m. 

Heights above Ground :-Thermometers, h t = 1'2 m, Rain-gauge, hr = 0'6 m, Sunshine Recorder, h~ = 12'8 m, Cups of Anemometer, ha = 13·7 m . 

Day, 

Pressure 
at 

Station 
Level. 

Air Temperature ill 
Degrees Absolute, 

Remarks. 

Wind Direction in Cloud Amount Rain 
---------------1 points (8=E,16=S) alld 24 <:5 

Vapour I and Velocity Weather. hours:2 

Humidity, 

Pressure, I Percentage, (metres per second). begin- ;§ 

~_ ~l: -; ~~h=_-9-h-'--~-1-h-'-1 M-a-x,-I-M-i-n.-
I 

9 h.121 h.I~-11.1--9-h-,---1--2-1-h-.-_-_1 _-_-l--O_-h-.--j -_:-2-h-,-I_r_~n_l~_,~U2-::l~-----------------

I 

200 + 200 + :200 )200 + 
III L, III L. ° ° I 0 0 millibar, % % 

I 1015'6,1013'9 86'4 85'7 88 ~5 
2 1016'711017'9 86'9 86'~ 89 86 

3 101 77 1014'0 88'7 88'2 90 87 
4- 1018'8 I02I'6 86'7 85'6 ?)8 85 

14'9 13'2 96 92 
13'9 15'3 88 98 

17 '0 16'6 95 97 
II '5 10'5 74 73 

5 1022'OlI02I'5 85'3 8S'3 87 84 
6 1022'7II025'1 85'1 84'2 87 83 
7 1026'2,1026'8 86'9 87'2 89 83 

9'8 10'9 70 77 
11'5 10'9 83 81 
13'6 15'3 86 94 

8 1026'[ ~I02S'7 86'9 87'0 89 87 15 '6 14'9 99 93 
9 1025'2 i 1026'2 86'2 83 '9 89 82 

10 1027'011026'9 82'9 84'0 86 81 
II 1027'21I027'6 83'0 83'7 86 79 
[2 I029'6 I030'6 82 '6 82' I 88 79 

13'2 9'8 88 75 
9'2 10'2 75 78 

10'2 11'21 83 '67 
10'5 10'5 88 90 

13 1031'311031'9 82'S 8S'I 87 1L78 
14 1030'61028'3 85'1 86'3 88 ?)4 
15 1029'11023'9 87'3 86'0 89 84 
16 I024'I !1024'7 85'1 86'2 88 81 
17 I026'o !I026'9 86'4 86'7 90 84 

18 1028'olI028'I 87'9 85'1 X91 83 
19 1027'S'I026'8 86'3 84'3 89 81 
20 1025'9I024'9 85'6 85'3 88 84 
21 1023'61023'0 86'3 85'6 89 85 
22 I022'11I023'4 86'S 86'0 89 85 

10'9 11'9 93 84 
II '9 14'9 8 S 9~ 
15'3 13'9 93 93 
12'6 14'2 ?)9 94 
14'6 1 13 '9 94 89 

IS'6: 12'9 92 92 
13'2 i 9'5 88 72 
10'5: 9'8 73 68 
II '5 10'9 74 75 
10'5 I 10'5 68 7I 

23 1024'S ,I026'6 86'8 85'9 89 84 
24 1024'3 1019'7 86'8 86'4 89 85 
25 1012'3 I008'o 86'8 85 '8 88 84 
26 I006'2 1006'6 85'6 84'8 86 84 
27 lOOn 1006'3 86'1 84'8 88 85 

11'9 11'2 74 76 
IO'S 10'9 66 70 
10'2 '12'9 66 88 
12'6 12'2 87 88 
12'9 10'2 85 75 

28 10°3'4 il002'5 85'1 84'9 87 85 
29 996'7 j 996'9 85'1 ?)4'5 87 84 
30 994'9 1 992'6 82'6 84'~ 86 78 

10'5 11'2 75 82 
11'9 10'2 86 75 
9'8 12'2 83 90 

m/sec, 
20 2 

29 2 

20 5 
23 9 
24 7 
26 5 
23 3 

23 4 
S 5 
4 4 

- I 

4 2 

31 

31 

8 
9 
9 

10 

9 
9 

12 
II 

8 

7 
5 
5 

o 
3 
3 
o 
o 

I 

4 
4 
5 
6 

5 
5 

10 

9 
4 

3 
6 
3 

m/sec, 
30 3 
16 4 

19 9 
24 10 
26 5 
- 0 

20 5 
26 2 

6 4 
32 3 
4 2 

- I 

28 

9 
8 

10 
II 

8 
II 

13 
?) 

9 

3 
9 

2 
I 
I 

o 
o 

o 
4 
4 
4 
4 
2 

7 
II 

10 
8 

4 
6 
o 

Tenths of Sky 
covered, 

I~=O. 11~ 

10=0 10=0. 
8=° 6 

10 9 
8 2 
8 10=°.° 

9=0 10=° 
7 0 
9 6 
2 :2 
0= 0 

2= 
10 
7 
3= 

10= 

6= 
3= 
7= 
6= 
5= 
3= 
3= 
6= 

10=°. 
2 

10 

9 
3 

10 
10=° 

1 
lOco 
10=° 

o 
2 
2 
2= 
7 

8 
5 

10. 
10=° 
10 

10 
2 

10 

mm, 
2'3 
3'1 

1'3 

1'3 

0'5 

62'7 
10'4 
0'8 

4'6 
0'8 

hrs, 
1'3 Intermittent. 7 h. to 14 h. 
- Dull to mist.y with .0. 
- Heav,V mist; gloomy. 
1'7 =0, clearin~ ill afternoon. 
- Dull, but clear. 
2'3 Dull to fair. 
_ Dull. =0 p. 

0'2 :::=0. 
8'0 Fair to fine. 
5'2 Dull a. Fine p. 

10'2 Fine throughout. 
10'1 ~; fine but =, 
9'7 ~; fine but =. 
0'1 Overcast most of day. 
8'4 Fine. 
7'9 ~; fine but =. 
2'0 Hazy, 

7'9 s:.....=. Fine. 
7'3 ~=, Fine. 
2'0 Cloudy and hazy, 
7'3 =, Fair, 
7'0 =; fine to tair, 

7'5 =; fine to dull in evening. 
5'9 =; fine to fair, 
3'5 =; squally; e2 n. 
- Overcast throughout. =0. 
3'0 Fair to dnll. 

0'1 Misty;. showers p, 
0'6 Cloudy with =0, 
7'8 ~; fair. 

.Magnetism, 

'Y, 
,I ° 

i 

17868120 27'7 68";0'4 

::: I ::: 

::: 1 ::: 

::: I ::: 

::: I ::: I :~ 
.. , I .. ' 

Ii~87! 20··~9·2. 68,>'8 
I 

.., I ,., 

::: I ::: : 

::: I ::: 

---- --- ---- -- ---- ---- --- --- --- ------ ----- --------------.------J----- ----1---
~Ieans 1020'3 :1020'0 ~S'7 85'4 88'0 83'2 12'3 12'1 b3 84 4'0 3'9 ---6'-5----6 '-3--87-'8-4-.-23-' Monthly Totals or Means. 17878 20 28'5 i 68 10'1 
)lormal ~I-- --- ---- --- ---- ---~ --- ---- ---- ------ ------------------ --- ----------------- --- - -------
4Clyearo 4 1 ,101 4'2 86'6 86'1 89'6 ~3'8 13'3 13'1 85 86 4'8 4'3 - - 112'2 4'42 Normals, 40 years. I 

i f I 
35 years 25 years 30 years 30 years 

Wt, 39025/327-375-6/13, N, & Co" Ltd, Gp, XV. Note.-The cloud amounts ill italic type at Valencia were taken at 21 h. 13 



64 SEPTEMBER 1912.-METEOROLOGY AND SOLAR RADIATIOK, 

3, K.E\V OBSERVATORY, SURREy,-Lat. 51 ° 28' N. Long, 0° 19' 'V, 
Heights above Mean Sea Level :-Station, H = 5,5 m, Barometer, Hb = 10'4 m, 

Heights abon~ Ground :--Thermometers, h
t 

= 3'0 m, Rain-gauge, hr = 0,5 m. Sunshine Recorder, hs = 14'3 m, Cups of Anemometer, ha = 21,3 rn, 

Humidity, Wind Direction in 
_______ IPoints(8=E,16=S) 

Rain 
24 a,) 

Day, 

Pressure 
at 

StatiOll 
LeYel. 

Air Temperature in 
Degrees Absolute, Yapour 

PreOisure, 

and Velocity 
Percen tage, (metres per seco1id), 

Clond Amount 
and 

Weather, hours'S 
begin- ~ 
ning § 

Earth 
Tempera­

ture at 
10 h, Remarks, 

\ 

I I I ---------1--------1 10 h, rn 
__ ~_ 21 h, ~,'21 h, Maxl~1i~', 9_ ~'121 h, 9 h, ! 21 h, 9 h, \ 21 h, 10 h, I 10 h, 

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

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 

mb, mb, 
1014'1 1011'-1-
1010'8 1016'0 

2;;.: 2;;.: b 9~ 120~: 1~'~li~;':6 ~4 J~ 18 mi,~.1 26 mi'C;. I:enc~~~~;t m:~ I~.~ _ 2~, + 2::.: Ii 2;;.; Dull with ••• rlv. 
85'9 84'7 89 82 13'6 10'9 91 79 24 3 29 2 10 0 - 4'2 - 81 88'1 87'3 Dull to fine. " 

1021'S I019'2 
1013'S 101 5'3 
1016'S 1014'4 
1013'3 1016'8 
1021'5 1023'3 

85'S 86'9 89 80 I I '5 13'2 77 84 - I 17 5 8=° 10 - 1'0 - 72 87'4 87'3 
89'9 86'7 91 84 16'3 II'S 86 74 21 6 21 3 9 0 - 4'7 '067 86 87'9 87'3 
85'7 84'4 88 82 9'5 9'8 64 74 23 6 23 3 ~ 7 0'3 6'4 - 77 87'6 87'2 
84'985'2 88 81 9'5 9'8 69 69 23 5 26 4 7 I 0'8 6'0 - 76 86'9 87'2 
84'8 86'0 89 81 9'S 11'9 70 80 28 5 25 2 S 10 - 6'6 - 76 86'4 87'2 

1019'9 1018'1 89'7 88'6 
82'S 81 '0 

83'0 182'0 
82'1 82'9 
85'8 85'2 

1022'1 1022'1 
1018'8 1019"7 
1OIS'O 1020'0 
1025'0 1029'6 

1030 '8 
1025'4 
1022'6 
1023"7 
1024'9 

1028"7 
1031'0 
1029'1 
1029'5 
1029'2 

1023'3 
1022'5 
1023'9 
1026'0 

84'9 83'S 
85 '8 , 87"5 
86'9 86'3 
87'1 84'7 
86'9 . 83"9 

1030'6 82'4 84'5 
1029'6 84'5. 84'5 
1028'4 84 '9 : 84 '4 
1029'0 84 '6 83 '2 
1028'6 84'6 84'8 

9° 
90 

90 
38 

89 
86 
89 
87 
89 

85 
79 
79 
80 
84 

13'6 14'2 72 82 23 6 I 24 3 9 8 - 0'9 - 82 86'9 87'1 
7'8 8'2 65 76 31 5 - I 4 0 - 8'2 '049 81 87'4 87'0 
9'2 9'5 74 84 27 4 29 2 9 0 - 0'6 - 73 86'3 86'9 
7'8 I 10'9 67 90 26 4 29 3 10 10.0 0'3 0'1 - 74 85'6 86'9 

11'9! 12'6 81 87 32 7 2 3 10 9 - 4'2 - 82 85'6 86'8 

SO II'5!II'9 84, 94 - 0 - I 7=° 0=0 0'3 1'4 - 75 85'886'8 
81 12'9! 13'9 87 85 24 2 28 3 10=° 8 - 0'5 - 75 85'7 86'7 
86 12'2 i 13'6 76 90 28 3 - 0 10=° 10=° - 0'6 - 81 86'4 86'5 
84 14'2 13'2 90 97 - I - 0 10=° 9=° - - - 81 86'8 86'4 
82 13'6 ~ 12'2 86 94 25 2 - 0 IO 0=° - - - 78 86'8 86'4 

79 II '2 i 10'5 95 78 - I 3 4 5=11 i 2 .- 4'3 '021 75 86'1 86'4 
83 9'8· 9'5 74 72 2 5 3 4 JO IO - - - 80 85 '9 86'4 
83 II '2 9'2 80 69 3 2 4 4 9=° 10 - 4'7 - 82 85'7 86'4 
80 9'5: 9'5 70 77 4 5 4 3 6 0=° - 9'0 '053 7' 85'2 86'4 
79 8'5! 10'9 62 80 7 8 4 5 0=° 1=° - 9'5 - n 70 84'7 86'4 

.L., Fine early; dull from 9 h. 
Fair to fine, 
Generally fine, 
• midday, otherwise fillE:, 

Fine, to fair in afternoon, 

Dull most of day, 
Fine most of day, 
Dull after 10 h, 
=0 early; dull. 
Overcast at first, then fiue. 

Overcast to fair, =0 

Gloomy and misty. 
Overcast or misty; 
Dull throughout, 
Dull, with =0. 

fine in­
[ tervals, 

= early; clearing after 9 h, 
Dull throughout, 
Dull till I I h" finer after, 
Fine during day, 
Fine throughout. 

I 
1029'S 1029'4 84 '8 i 84 '8 90 80 II '9 ! II '5 86 83 3 3 5 4 5=u 0=° - 6'2 - 72 84'6 86'3 =0; fine most of day, 
1027'6 1025'5 84'9: 83'1 88 80 II '5 8'2. 84 66 I 4 I 3 5 7 i 2:=:° - 3'2 - 7I 84'6 86'2 Dull to fine, 
1022'6 1020'S 84'7 82'S 87 81 8'8 8'51' 64 7I 8 61 8 3 8 10 - 2'7 - 75 84'3 85'9 Fair most of day, 
1020'91020'2 83'7 81'8 88 80 7'8 8'5 63 n 8 7 8 3 ° I 0=° - 8'7 - 71 84'1 85'8 Fine throughout, 
1020'5 1017'2 83'1 84 'I 88: n 78 8'8 9'51 72 73 7 5 8 6 I ! 0 - 8'6 '059 n 70 83'6 85'7 =0 early; cloudless all day, 

28 1012'S 1009'3 84'S 84'9 86 I 82 9'5 11'9 I 7I 86 7 9 7 4 3 i 10=° 1'3 5'4 '032 78 83'8 85'7 Fine, 
29 1008'8 1005'8 86'5 85'6 90 ! 85 13'2 13'6 i 86 94 14 6 12 4 9 I 9 25'1 2'5 - 83 84'6 85'7 Fair most of day. 
30 995'0 987'3 ~_29 __ ~_2~_~_li_~~_~ __ s_i_7 ___ 4_~O __ 110=0.0 ~~-=-_83 ~_~_ Dull, with.2~ _____ _ 

M.eans 1021'0 1020'4 85'3 84'7 88'5: 81'6 112 11'2

1 

78 82 4'3! I 3'0 7'4 I 5'2 537 3'72 - n'l 85'9 86'6 Monthly Totals or Means 

NO:lllal 101 5'8 101 5'6 86'7-86-1--;;';.82~7--;;;~-I80----s;-r----~----~-;------\-----7s 4'70 --=--=---=--=- Normals,4o yea;;---

4
o

}eau; __________ ~~ , 2Sy~ars. _~ars I 3
0

years 1 30Y:. _________ ~~ ___ . _________ . 

Note,-Tbe cloud amonnts in italic type at Rew were taken at 18 h, 

4. ESKDALE~IUIR OBSERVATORY, DUMFRIESSHIRE.-Lat. 55° 19' N, Long. 3° 12' 'V. 
Heights above Mean Sea Level :-Station, H = 243'2 m, Barometer, Hb = 237 'I m, 

Height::; above Grollncl :-Thermometers, h
t 

= 0'8 m. Rain-gauge, hr = 0,3 m, Sunshine Recorder, h. = 1,5 m, Vane of Anemometer, hn = 15'2 m, 

2 

3 
4 
5 
6 
7 
8 
9 

10 
II 

12 

13 
14 
IS 
16 
17 

18 
19 
20 
21 
22 

983'1 981 '6 84'8 80'4 
982'5 990 '1 81 '5 79'8 

990'1 978'6 80'3 87'4 
976'7 979'0 83'5' 82 '0 
978'5 98n 82'2 81 '6 
982'7 988'6 82'8 80'0 
992'3 989'3 81 '8 83'7 

988'9 994'2 82'8 78'1 
997'2 995'4 79'8 79'9 
995'0 9Y4'6 81 '2 76'4 
993'9 998'6 80'4 79'1 

1002'1 1002'2 82'1 77'6 

JOOI'O 998'4 84'1 83'4 
996'8 994'7 85'9 83'6 
994'9 995'0 84 '3 83'5 
995'4 995'1 81 '5 83'8 
996'7 99~'9 84'0 82'3 

1002'9 10°5'1 84'0 82'0 
1005'9 1004'8 82'0 78'4 
1004'6 1003'8 79'3 81 '7 
1004'6 1003'S 82'4 79'3 
1004'2 1004'2 82'6 79'8 

87 So 
86 78 

88 77 
87 81 
85 81 
87 79 
85 79 

85 76 
83 n 74 
83 75 
84 75 
86 76 

89 75 
;.r;90 81 

88 77 
89 79 

,~'90 75 

87 75 
87 75 
84 75 
87 n74 
88 n74 

I I '9 9' 5 85 92 
9'5 8'5 87 85 

9'5 15'6 93 96 
10'5 i 8-8 85 78 
8'5 - 8'8 74 81 
9'2 7'8' 74 78 
8'2 12'9 72 100 

II '5 7'8 97 89 
6'5 7'J 66 70 

7 'I 5 '4: 67 66 
7'1 7'8' 71 82 
8'8 7'1 76 85 

ro'5 10'5 i 

13'2 10'5 
9'5 11'9 

10'5 10'2 
10'2 9'5 

80 85 
89 84 
72 95 
94 I 80 
77 81 

10'9 9'8 84 86 
8'8 8'2 78 92 
8'5 9'8 88 90 
9'8 7'8 84 81 
9'5 8'2 80 83 

24 
20 

12 
20 
24 
28 

4 

4 
32 

32 

4 
4 

20 
20 

12 

5 
5 
3 20 

14 24 
13 24 
4 28 
3 20 

3 4 
5 32 

8 32 
7 4 
2 

4 24 
5 I 28 
I 1 28 
I . 24 
3 . 

I 

° 

o 

I I 

12 
9 
5 
2 

3 
5 
I 

4 

7 
7 
2 

3 

2 

9 h, 
9 
9· 

10.° 
I 

6 
9 

IO 

10 
leo 

0= 
8 

10=0 
2=° 
2=° 

21 h, 

5 
2 

ro. 
5 
7 
3 

10.°=° 

10 

5 
8 
2 

10 
1=° 

10=° 
0=° 
0=° 

23 10047 1004'2 81'6 78'0 86 75 9'2 7'S 82 90 4 3 I 5=° 0 

9 h, 
0'8 2'1 
2'5 6'0 

24'1 
6'1 3'3 
0'3 4'5 

6'3 

I'C 
8'0 
2'9 
3'1 
2'8 

8'5 
1'4 
3'1 
5'1 
8'1 

8'5 
6'7 

8'3 
10'2 

7'5 
24 1004'0 1000'8 80'8 77 '3 84 76 10'5 7 'I 99 88 I 28 2 10=0 0=° 
25 997'2' 994'6 81 '7 80'7 84 76 8'5 7 '8 76 74 12 2 12 4 8 10=° 2'4 

CD about 23 h, 

=0 midday, 
/ 
eo morning. 

=0 evening, 

Generally overcast, 
"-' early Ct, < 23 h, 
Air rather dry, 

Overcast at times, with =", 

=0 mornillg, 

= early. 
eo morning, 

co morning, 

Overcast throughout, with ,=", 
=0 at times, 
=0 at times, 

Overcast throughout, with ,='\ 

26 993'9993'281'0 77'6 83 n74 7'1 7'1 68 84 12 4 0 10 0=° 0'2 
27 994'1 992'0 81'4 80'5 86 n74 7'8 I 8'5 73 i 81 12 2 12 6 8=0 2=0 8'5 =0 morning and late evening, 

28 991'5 990'5 82'3 81'5 84 79 8'8, 8'8 761 81 8 9 8 6 6 10 0'5 Generally cloudy, 
29 985'0 981'0 82'7 83'S 84 82 10'5 11'9 89 93 8 9 8 6 10.0 10 3'6 =0 evening, [times, 

~ 
30 9702 963'0 X2'9 82'9 S5 82 10'9 11'9 88 98 8 8 4 6 lGe=o 7.=0 15'0 Overcast throughout; =" at 

)le,llls 99)';- 91)3'2 82'3-180'9- -8,5; -;6-8-~-~- -g;-[Ss- ---0- ----;:; ---:;'-2- ---:;-'6- 1"6z7 ~-94 ------ --- ---- Monthly Totals or Means-.-

N';~~~t. ---~I---I----I~ ---- ~-I~-I----------------- --- ---1---------
The solar ralliation is the mean of the readings within the nominal hour of observation (II h. 30 1ll,-I2 h, 30 m.) unless some other hour is specified, 



Potential Gradient, 
Volts per metre. 

ATMOSPHERIC ELECTRICITY AND TERRESTRIAL MAGNE'l'ISM,-SEPTEMBER 1912. 

Oharge per ce, 
x 1020, 

5, KEW OBSERVATORY, 

------ --- ------_---------c~--.-

Horizontal Force, 

~--- -

65 

West DeclinatiOl 1. 

Day. Factor 1 '69. 

Velocities of 
Ions for 1 volt 
per centimetre. 

3h.8h·'i 15h,121h. +, +, 

Air-Earth 
Ourrent 

x 1016. 
Maximum, I Minimum. 
18000"1 +. 18000 "1 +. 

! Maximum, Minimu 1 Range. 15° +. i 15° +, 
i 

m, I Range, 

3 
4 
5 
6 

vim. I vim. ,v/m. vim, E.-m, U,IE.-m, U. cm/sec, 
165 : 200 I 200 345 - I - -:-

90 105' 225 265 I' 

280 ' H5 i 295 225 
lOS . 165 '155 240 I 

250 270 190 315 1 

175 2:-)0 200 240 

cm/sec, E,-m, U, Amp/cm~, 

I 'OS ° 

a 

I 

o 

7 
8 
9 

130 28o' 155 390 ° ° 

10 

II 
12 

13° 
55 

330 

33° 
100 

190 
3°5 
37° 
31 5 
23° 

ISO 
200 
165 
ISO 
470 • 

13 240 395 200 200 
14 215 ISO 125 200 
15 130 140 175 90 
16 125 J r 5 125 155 

1'25 
0'80 

17 105 IS0 100 155 0'45 

° 

° o 

° ° 

18 30,) 280 435 390 970 510 0'9° 0'00 0'85 3'80 I' 55 ° 
19 240 495 535 530 600 480 0'45 0'00 0'30 1'50 0'7° ° 
20 330 315 355 585 970 570 0'40 Q'OO 0'40 I '40 I 'oS ° 
21 215 ,Fo 410 365 ° 
22 270 320 365 340 ° 

23 230 230 410 365 I' 20 ° 
24 3()') 530 545 625 1'65 ° 
25 3<ri 460 395' 595 0'90 ° 
26 lOj 435 245 390 ° 

o 
o 

° 
° I 

° 
° o 

° 2 

° 
° I 

I 

2 

° 
27 23') 570 495 390 570 540 1'15 ° ° 

28 27C. 330 460 -100 0 
29 So 50 225 -35 2 ° 
30 -26,) 40 165 0 570 700 0' 50 0'60 0'7° 1'15 0'65 2 0 

"1 
518 
512 

547 
536 
520 
512 
513 

526 
528 
510 
514 
SIS 

511 
508 
506 
508 
602 

509 
5 13 
509 
500 
538 

513 
542 
496 
530 
505 

507 
507 
519 

----,--1------------------ ----- ---- ----- ------
M. 191 287 277! 287 - - - 1 - - - - - - 519 

h m "1 h m "1 
° 59 47I 10 23 47 

20 54 480 II IS 32 

21 19 479 10 51 68 

° 38 460 10 33 76 
22 19 467 I 

10 58 53 
23 59 470 9 36 42 

° 5 474 9 45 39 

23 59 471 8 0 55 
0 4 468 10 18 60 
o 20 467 9 33 ' 43 

23 59 475 9 IS 39 
° 18 470 10 55 45 

o 20 464 9 39 47 
18 30 471 9 56 I 37 
16 21 466 10 32 40 
20 42 475 9 18 33 
20 32 455 18 21 147 

20 49 447 II 43 62 
22 0 472 9 30 41 

I 41 473 10 30 36 
21 40 474 : 12 21 26 
22 53 474 I II 3 64 

13 46 474 17 47 39 
23 3 4221 9 59 120 
23 3 466 10 49 30 
19 49 468 1 8 54 62 
21 30 460 I I I 31 45 

19 9 466 I 10 45 41 
° 3 468 j 10 4 39 

21 43 478 I II 28 41 
----------------

--
4

68 
\ 

-
1 

52 

i I 
I h m I , 

° ! 39~ 3 51 '4/ 13 
51 '3 13 9 ! 41' 5 

5°'6 ! 
1 

12 46 4°'7 
49'7 12 9 39'3 
49'S 12 19 , 4°'4 
49'9 II 44 41 '4 
5°'7 13 ° ' 41' 3 

50 '2 12 36 40'3 
52 '6 II 54 1 39'7 
49'9 II 29 41 '4 
50 '5 12 44 42'2 
51 '7 II 46 4°'3 
5I '2 12 23 4°'6 
50 '4 II IS 41 '9 
50 '7 13 ° 4°'7 
49'5 12 46 40 '6 
55'9 13 56 10'5 

52 '8 12 36 39'7 
49'7 12 35 41'5 
51 '2 13 9 37'7 
49'5 13 33 41 '4 
50 '5 13 50 38 '3 

51 '9 13 49 41 '7 
57'4 10 25 3°'7 
48 '0 I, 12 43 37'6 
49'7 13 20 38 '3 
50 '7 13 25 4°'2 

50' 7 13 46 40 ' 9 ; 
50' 2 13 30 4 I ' 5 
49'6 I4 0 40'5 
-------

50 '9 - 39' I 

h 
2 
7 

7 
° 
7 
7 
7 
6 
7 
6 
7 

20 

22 
7 
7 
8 

20 
20 
8 
3 
7 

23 

7 
20 

° 
20 

8 

8 
9 
9 

--

-1--

~ I' 12"1 
42 9'8 

45 I 9'9 
43 I 10'4 
22 I 9'4 

:: Ii ::: 

o 12'9 
461 8' 5 
40 I 8'3 
28 . I I' 4 

10 10'6 
21 8'5 
10 10'0 
o 8'9 

20 45'4 
29 13' I 
10 8'2 
20 13'5 
46 8'1 
14 12'2 

50 10'2 
49 26'7 

5 10'4 
19 ' II'4 
18 10'5 

19 9'8 
° 8'7 

13: 9' I 

I II '9 

. Not(',-Tlle 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, 311 , 911, I5h, 21 11, are given 
In the tablc'. A similar note applies to the values in Table 6, 

6, ESKDALEMUIR OBSERVATORY, 

Potelltial Gradient, Velocities of g Air-Earth· , VIC Charge per cc. ~ 0 :v 0 E;; North Oomponent. West Oomponellt. ertica omponellt. § 
\'olts per metre, x 1020, Ions for I volt '4:>"" Current ..... ..., >. :;:; +' p: 

Day. Factor 5'5, per centimetre. g ~ x 1016
• ]' ~ ~ ~c ~ 2l' -------,-1-----1-------;1-----1-----1' ----

~ x ----. ---- r:r:l5 0 ~ 6 '0 Maximnm, l\IilJimnm. Maximum, l\1illimum. Maximum, Minimum, 
3h. 911. !15h.121h +. i - +. I - 8 c1• I c2• 15000"1 +, 15000"1+. 5000 "1 +, 5000"1 +.45000"1+',450001'+' 

~-I=-~~=--~~~-~~-~------~----------I------

Vllll. V/lll. V/Ill. E.-lll,U,;E.-m, U. cm/sec.1 cm/sec, E,-m=,u., Amp/cmll
• h m 1 "1 "1 h m h ,,"1 l' h m It III l' ' l' • h m 

130 : 122 1 382 - - - I - - - I boo 40 10"8 984; 10 31 13 40 247 I 184 2 17 24 0 304 2851 I 20 
194 1 360 -_. -_ -_ _- - - I a ° 20 32 : 1O~3 99I! II 56 13 46 244! 194: 8 40 18 0 313 291 12 43 

50 , 295-878 - - 2 b I 21 17 : 1081 989, II 39 12 45 240 200: 9 ° 18 0 313 292 13 ° 

I I \!~t~' 
2 223 

3 137 
4 86 65 140, 137 - - - - - - - I b I 0 36 1072 974: II 17 13 36 239 199 I 14 I~ 0 3I~ 2S9 3 10 

I 15 173, 223 - -- - - - - - I b I 22 14 1052 97~ II 58 12 25 238 193 7 20 19 20 31 I 298 12 16 5 115 
86 202 I 273 - - - - - - - ° a I I 28 1038 981 9 40 I 3 24 1 ' 198: 7 16 19 20 312 295 1 30 

216 i 288 - - - - - - - I a ° ° ° 1037 992 9 43 12 59 246 201 7 35 18 0 315 296 13 ° 
6 101 

7 

8 7 
9 2 95 

10 166 

166 . 
216 

86 273 - - - - -- -- - I b I 24 0; 1055 987 9 47 12 33 246
1
194 7 41 19 40 315 298 12 ° 

187 281 - - - - - -' - oa I 0 ° 1055 9801018 1153 252 • 194 ' 656 15 01323 300 II 53 
216 310 - - -- .- -- - - I a ° 3 20 1030 991 9 35 12 10 235' 190 6 45 15 10' 317 299 I I 50 

I I 281 266 166 202 - - - - - - - oa 0 23 58 1034 993i{I;~~ }I240 245; 205 7 36 16 0 3IS 303" II 0 
12 

13 540 33 1 

14 
15 130 144 
16 
17 

18 569 288 
19 180, 151 
20 245 317 
21 51 I 281 
22 338, 173 

202 439 

;238 346 
166 331 
2 52 

209 32 4 
180 i, 576 

137 194 
202 454 

- - -- - - -- __ oa I 4 6 1035 98110571320'250 IS7 2027 1720 322 301 1150 

- - - - - - - oa I 17 24 ' !O37 : 983 Il 0 12 56 239 189 22 9 20 20 323 301 12 10 
-- - - - - - - oa I 2020 i 1032' 983 951 13 13 244 200, 7 21 1630 321 306 1130 
- - -- - - - _ oa ° 18 20 '1030 981 10 40 13 0 237 192 8 50 17 50 33 1 310 12 10 

440 240 1'03 0'50 0'57 -- - oa ° 430 1031 994 955 1243 243 192 ' 750 16 10 333 315 1140 
- - -- - -- - __ oa 2 20 23 1202 957 14 25 14 53 293 121' 20 16 18 10 385 308 II 25 

- - - - - - - oa I 20 17 1038 946 II 43 12 33 252 188 20 26 IS 5 350 315 I 59 
- - - -- - - _ oa I 21 58 1048 986 9 35 13 2 235 197 j 8 8 18 ° 354 326 12 0 
- - - -- - -- - 0 a I 20 58 1039 982 12 27 13 10 242 170 I 3 30 17 30 352 323 2 40 
- - - - - -- - oa 0 2347 1024' 9841220 1326 233 19012328 1730 359 345 ]158 
- - - - - -. _ oa I 2249 1073 989 II 40 1349 241 I69!2236 19 13 363 344,23 20 

23 490 590: 202 I 720 - - - - -- -- - oa 2 2350 "11038 991110 2513 43 256~I78i 0 0 1810 365 333 '11 53 
24 713 - i 230 ' 353 - - - - - - - ° a 2 22 57 II09 913! 9 59 5 38 2S 3 1

i I171: 20 46 20 14 371 281, 5 0 
25 497, 245 'I 238 3~9 - - - - - - - 0 a ° ° 27 1024 988i 10 49 13 14 223 154 0 3 16 50 360 327' 0 ° 
26 151 1 108 144 259 - - - - - - - oa I 19 45 11081 996' II 7 14 10 23 1 172 20 25 19 30 378? '! 

173 475 
252 439 
223 785 

27 266,187,223 360 - -- - - - - - oa ° 22 12 1030 974 II 30 13 55 234i 184 8 33 IS 30 380 366 1120 

28 331 i 223 I: 158 194 _ - - - - - _ oa 0 24 ° 1032 9841 II 27 1345 2371188: 844 2230 389 378 13 0 

29 122,158,-634 288 - I -, - - - -- - I b I 0 {2~ 5~} 10331922: 1136 14 14 235: 189 9 0 195
8 

3
86 

3
68 

13
20 

3
0 10

1-374' 36 173 --=-_,--=----=----=---=-_-=--=-__ I_C ____ o_ 2142_ 1046_~1~ 14 10 ~~~ 16 501389 ~,~ 
M.- ~80' 141-- 284- _ _ - - - _ _ _ _ _ 11050 '979 -- -- 244184 - -- 342 316 -

AJJ e.xplanation of the Headings of the columns is given in the Preface. , 
§ The values for the vertIcal component are not completely corrected for variations in the zero of the lllstrnment. 



(;f; ~EPTIDIBER 191 ~.-RESCLTS OBTAINED FROM ANEMOGRAPH STATIONS. 

7. Tables of ~ind Components i.n, metres per second at fixed hours, together with the mean velocity (horizontal movement) in metres per 
sel'unll t,)l' the hour with the :~~~x-'-n:um hourly run for each day, or the greatest velocity att~ined in a gust and the time of its occurrence. ~. __ _ 

HOLYHEAD. t~ DEERNESS. t 
Height of Head above~l{cl()f ""~ m" (~rollnd 13', m" :\I.:-;,L. 1!)'~ Ill, 
Height of CliPS abo\'e~Roof 4'6 Ill" Ground j'u Ill" :U,S.L, 15'2 m, Height of Cups above~Roof 1'5 m" Ground 4'9 m" .\1.S,L, 57'3 m, 

--~------- -~--------~-------- -------------._- -

Dat\:. 

2 

-t 
J 
6 
7 
8 
9 

10 
I I 

12 

13 
14 
IS 
16 
17 

18 
19 
20 
21 

22 

2'" .) 

24 
25 
26 
27 

3 h, 9 h. 15 h, 21 h, l\1ax. 3 h. 9 h. 15 h. 21 h. Vel. ill 

s. X. \y, E. 
in a 

S, X, ,y, E. S, N. W. E. S, N. W. E. Gust. 

Time of 
Gust, Date. 

S, IN. W': E. S, IN.! w, E. 
-----1-----:------1 Max. 

I
, ! I Hourly s, N'I W'i E. S. N. W,: E. Itun. 

I I 

-1--------

,: ;··;i ;.; '0 ,', =1 :.·~I ::: , .. 1 ... 1'6 

2'5 , ... 
. 1 ••• 111'1 I 

,'9 5'3 

1'2 o'S 

... 'I2'f) 

," '3'4 

7 3 IO'9 

5'3 ,'9 

S'S 

1'6 S'o 
S' 4 S', 

,f4 10'6' 

14'1 ... , 
6'6 9'S: .. , 

2'4 5'7 i ' .. 

2'4' .. , ~'7 

5'4 S'I "'I'" 2'S 1'1 

6'6 +'4... 7'91 •.• 5'3 

4'6 .. , I'~ .. ,! 2'O!I I'" 

... 1 5'1 '4 6'6 9'8 

.. ' ,5', 8'5 7'8 7'S 
6'1 

2'5 .. , '2'61 .0, • eO la'S .. , i·.. 7'5 7'2 

.. ;:~ ::: I ~,': 
6', 2'5 

0'6 

,'7 
S'3 
o'S 

0'9 0'9 1'3 1'9 

.:J I 5'5 4'0 6'c 
4'S 4'3 ]'8 
3'2 0'6 2', 0'9 

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

0'3 ,0 

7'2 

I'6 

0'6 

3'6 0'5 
1'1 1'6 

1'6 

3'2 ... I 6', 1'2 

1'5 '" i 6'1 2'5 

1'7 7'3 
4 '2 1'9 

1'5 
S'o 

, 6'6 

3'0 

3'3 4'9 
3'3 1'4 
2'3 

3'6 1'5 

••.• i 1'0 

1'4 
4'8 
7'1 
6'9 

2'6 

4'0 ;:: ::: \ ::: ~:~ 
2'7 I'S I ... .., , 2'3 

0'7 '" ! 4'3 1'6 1'6 

1'6 1'5 

6', ,'5 
6'2 2', 

3'6 4'9 
7'4 6'1 

5'2 3'5 

7'3 3'0 
5'7 2'4 

6'4 2'6 

0'3 , 1'3 

1'1 2'8 

1'3 6'5 
['9 1'3 

'4 1'0 

4'5 0'9 

1'1 5'5 

5'6 

4'9 
3'3 
2'9 

I 3 
3'3 
4'3 
4'5 

1'1 i .. , 5'5 

V. Hrs, }Iin. 
14'3 3 10 
13 '0 40 

17'0 
20'6 
20'6 
19'2 

17'0 

17'9 
10'7 
12'5 
13 "0 

8'9 

6'7 
9'8 
8'5 
6'7 
8·1 

9'4 
13·4 
9'8 
6'7 
9'4 

23 
18 
18 
II 
21 

30 

50 
50 
50 
45 

3 25 
22 35 

4 45 
7 50 
o 30 

22 40 
6 5 
6 45 
2 10 

22 30 

16 15 
10 5 
S 20 
o 50 

10 30 

2 

3 
4 
5 
6 
7 
8 
9 

10 
II 
12 

13 
14 
15 
16 
17 

18 
19 
20 
21 
22 

2'8 2'8 1'1 

1'1 I .. , I', 4'4 .. ' I .. , 4'4 

3'8 ' 2'6 6'7'" I 2'S 
9'3 9'3 7'5 

9'S 3 '9 9'4 
6'9 6'9 8'6 S'6 
6'3' 6'3 2'8 6'7 

2'e 

3'6' 1'0 

6'7 2'8 

9'7 4'0 
rI °s ,I ••• 

O'S I'S 

1'4: 3'3 

3'0 7'3 
1'2 S'S 

3'1: 7'6 

I'g o'S 
0'0 0'0 0'0 O'G 

2'4 1'0 0'9' 

2'S 1'1 4'3 

3'0 3'3 

5'5 2'3 

7'9 5'3, 

9'4 3'9 
9·S 
2'0 )'0 

t'9 
2'4 5·7 
3'7 3'7 

9'2 
4'6 6'8 

2'1 0'9 
0'6 o'S 

6'4 .. , 115'4 

3'6 

3'0 

0'4 0'9 
I'S 2'6 

4'l) . 

4'8 II '6 
9'0 9'0 

5'2 3'4 

6'9 2'9 

9'4 3'9 
g'1 3'8 
6'6 

3'6 

S'8 

3'3 7'9 
2'7 4'1 
.. , 10'5 

4'4 4'4 

1'6 4'0 

2'6 

IO'S 

4'6 U'2 

7'6 7'6 
2'1 0'9 

6'9' 2'9 
9'1' 3'8 

9'1 3'8 

3'0 1'3 
2-3 

2'8 6'7 

6'4 

1'5 3'6 

1'9 9'3 
2'8 1'1 

0'9 1'3 

0'4 0:61'" "·1 0'3 
09 '" 0'41 , .. 

3'3 

y, 

7'S 
1:)'9 

14'1 
16 '7 
14'S 
13 'S 
9'5 

S'S 
I I '5 
IO'S 
II'S 
3'9 

II '1 

~'9 
8'2 

12' 1 

9'2 

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

7'2 10 23 1'3 2'6 4'0 1'6 5'2 2'1 7'9 
9'8 10 30 24 3'9 3'0 4'8 2'0 5'5 2'3 6'6 
8'9 12 25 25 5'2 6'9 6'1 2'5 6'8 1'3 7'9 

12'1 10 40 26 6'1 2'5 5'2 2'1 4'4 4'4 7'6 3'1 8'2 
13'0 22 55 27 6'7 2'S 7'3 i 3'0 5'7 3'8 7'1 .. 4'7 9'8 

28 2'4 S'7 9'S .. , 112'1 2'6: 12'9 17'0 22 35 28 5'3 5'3 4'2 .. 'I 6'2 2'6 6'4 2'8 6'7 7 '9 
29 12', 7'31 ... IO'9 4'5 ... 1 1'9 1'8' .. , 9'0 17'0 ~ 25 29 2·9 .. · .. ' 6'9 3'0 ,.. .., I S'8 3'51'" .. , 8'5 3'3 ". ... 7'9 9'5 
30 _ ~ ~~ .. ~' <'9 ~~"_' i~~ 3'5 ~ 3'5!~I~1 ~,~ ~:~ 0 35 30 1'71'" I'" 8'7 .. , 1'9 , .. ' 9'3 "', ..... , 7'9 .. , 4'0 ••• 9'7 10'8 

Time of 
Max, 

Hour, 
I I, IS 

13 

17 
IS, 17 

II 

12, 13 
I 

19,20 
13 

3, 5, 23 
3 

24 

17 
16 

12 

16 
24 

I 
8 

13 

23 
23 
7 

21 
12 

I, 6, 7, 24 
9, II 

23 

S\t!t ~ 78'7 146'9 80'5 ISS'S I03'5 132 '3 83'S 134'3 ---S~!:} -:9~\'~8~ ~7~ ~3~~ ~I~~0~~4~ ~4~ ----

~w~~_} __ -_4_2_'1 2_2_'9_=~3~'~3 ___ 0_'_9 __ -~I_7 __ ·5 _____ 39_'_5 __ -_4_S_'_S ____ 0_·5 ______________ ~\_v_~~:~}~_-_3_·_7 ___ 3_5_·2~_-_I_I_·2~ __ 4_1_·2 ___ -_7_'_9~_S_I_·_2 ___ -_8_·S~ __ 3_5_'8 ______ ~ ____ ___ 

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 

SCILLy·t§ 
Height of Head above-Ground 9'S m" }1.S,L, 49'7 Ill, 
Height of Cups above-Ground 5'S m" M,S,L, 45'7 Ill, 

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

----~---------------.--------I 
_____ H_eight of Cups above~Roof 3'7 Ill" Ground IS'3 m., M.S,L, 22'3 Ill, 

. ~ __ t_~~ _____ _ 15h, 21 h. Max, 3 h. 9 h . 15 h. 21 h. 
in a Time of Date. 

S.! ~'I~v.! E. S. N. W, E. S, N. W. E. S. N'I w. E. Gust. ~:t_, ___ _ s. I N. I W,I E. 
---------~ 

Max,in 
------1 a Gust 

S. ! N.I W.' E. S. I N·I W·I E. S. i N. i W.I E. (~~~~~-

4 '4 6'6 

6'2 6'2 

4'7 4'7 
5'4 2'2 

,'S 4'3 

4'2, 6'2 

3'0 
2'5 

1'5 

1'0 

1'3 

1'9 0'8 
0'3 

0'3 

0'7 

••• I'" 

2'3 i'" 

I 
: I 

.. , 3'5! 5'21 .. , 
4'9 1'0 

3'7 

3'4 S'I 
2'7 6'6 
6'2 6'2 ... 

3'5 1'5 

2'6 6'2 

3'2 0'6 
7'1 

0'5 7'1 
3'5 .. ' 1'8 

2'3 1'3 

2'8 0'6 i .. , 

::~ 0'0 ::~ ~~~ I ::; 

II '5 
9'2 

.. ,16'3 

'" 1
10'0 

••• I 9'6 
... ,IJ 03 

••• 7'0 2·0 ••• 

'~'IJO~2 ::: 

•• 0 I 

S', 

4'9 J'3 
7'7 6'2 

* 

S'3 7'0 I .. , 

9'0 4'6 \ .. , 

S's 3'5' 

4'5 
1'7 

... !6'6 
••• : 6'2 5'3 

••• :IO"4 5'1 

'" II'2 7'0 

8'5 , .. 

3'0 .. ' I'S 

J'4 

s·S 

3'0 7'3 
4'2 6'2 

5'9 3'9 
2'8, 4'2 

, 'S 

1'6 

2'71
1 

6'6 
3'0 .. , 1·3 

7'1' ••• 

1'5 

1'1 

2'6 

1'5 
4'3 I'S 

1'9 0·8 

0'7 

1'5 

1'6 

3'5 

.. ' 6'7 

II'7 

2'5 12'7 
9'6 

10'6 2'6 

8'5 1'4 
8'S 

S'o 6'3 
12'4 4'6 
10'4 6'S 

J '5 1'5 

8'1 

3'8 9'2 

4'9 7'3 

4'5 4'5 
1'9 4'6 

3"9 5'91 .. , 

2'8 0'6 
3'9 1'6 
1'.1 1'5 

0'3 

3'9 
0'3 
1'6 

6'7 
12'5 
12'9 

'IO'S 

, .. i I3 'I 

... 1 7'0 

••• I 6'7 

.. , I 9'4 

.. , I 9'7 

1'0 , .. I 4'9 
I 

0'0 0'0 0'0 'I 0'0 

7'0 5'6 3'7:'" 

v, 
1 1'6 
6'3 

13.0 

15'2 
IS '7 
13'4 
IO'7 

IO·7 
9'4 

II'6 
I 1'2 

8'1 

4·5 
8'1 
5'4 
1'3 

6'3 

13 '0 

18·3 

18'3 
16'1 
18·3 

14'8 
12'5 
15'2 
20'6 
17'4 

17'9 

17'9 
10'7 

Hrs. 

5 
8 

Min, 
40 
25 

23 55 
3 30 
9 30 

13 5 
20 

18 50 
I 20 

14 50 
9 55 
2 10 

2 

3 
4 
5 
6 
7 
8 
9 

10 
I I 

12 

,·,1 .. 1 ':' 
.. , ! .. , 2 3 

4'g 

0'9 

1'8 1'8 

3'1 
4'0 

5'2 
I·S 3'1 

3'1 I'S 

2·2 5'4 
2'21 4'9 

6'3 
8'5 

1'3 7'6 
2'7 6'3 

1'3 

6'7 

7'2 

8'5 
2'2 4'9 

2'7 2'7 

4'0 4'0 
4'<0 1'8 

4'9 2'2 
3"6 

0'5.... 2'2 

2'7 2'7 

2'7 4'0 ". 

1'3 

1'3 ... 2'7 
.. ,I... 5'6: 

0'9 4'5 
3'0 

4'0 

2'2 5'8 

4'0 2'7 

6'7 1'3 
4'0 0'9 

y, 

9'8 
14 '3 

12' I 

13'9 
16'1 
12"5 
12' I 

13'0 
17 '9 
16'1 8,'91'" 3'6 

o 35 13 13 .. , 1'3 1'3 .. ,11'0 2'2 .. , I 0'9 5'4 
IS 30 14 1'3 2'7 1'8 1'8 2'7 0'9 0'910'5 6'7 
10 45 IS 0'9 2'2 1'3 0'9 4'c 2'7 2'2 ~ 0'9 10'7 
14 50 16 2'2 2'2 0'9 1'3 1'3 3'1 2'2 0'9 5 '8 
22 30 17 0'5 I·g 0'5 3'1 3'0 0'5 0'5: 1:)'1 

24 IS 18 ,I '9 3'9 5'2 5'2 10'7 
19 30 19 :'~I~" 2'7 ~·o 4'0 4"5 3'1 4'0 ::: 1 ::~ 10'7 
2 40 20 4'9 4'9 2:~ 4'9 2'2 4'9 4'0 "'I' 9'S 13'0 

~; ~~ ~~ 1'8 ::: ::: ::: [·c ~:; 1'8 ~:! 3'1 ' .. I~'8 ~~:~ 
II 25 23 2,'211 

.. , 4'9 2'2 s'S 2'2 4'9 S'S ::: 15:: 9'8 
13 10 24 22 ,.. 2'2 2'7 6'3 1'8 8'9 3'1 '.. 7'6 14'3 
20 55 25 ... I'" 6'6 7'2 4'9 1"3 .. ·17'6 10'3 
12 40 26 1'8 8'9 S'9 3'1 7'6 3'6 ... ..' I 8'1 12 'I 
1230 27 5'8, ... 5'83'1 8'1 10'5 .",I3'J 15'2 

14 45 28 2'2 1 

.. , , .. \III'2 ••• 2'7, ,,, 13'9 ... '''1 .. ' 15'7 ... 14'4 17'9 
2 35 29 4'9:'" ,,, II'6 4'9 '"I''' 7'6 4'9 .. , .. , 4'9 5'8 ... .., s'S 16'5 

12 45 30 8'9' .. ' .. ' 8'9 S'l .. , ••• 12'1 , .. 6'21 .. , ... 1'3 '" 0'51 ••• 21'5 
----- -------------1---,- - --.. 

S~~~1 70'8 158'3 83'2 141'4 79'5 1780 79'2 171'6 SJ!4'} 73'4 137'0 71 '2 I 162'0 76·0' 128'8 75'5 136'1 

Time of 
Gust, 

Hrs, )Iin, 
10 5 
13 15 

21 IO 

14 30 

12 20 
10 55 
II 0 

24 0 

13 IO 

16 30 

14 50 
2 30 

23 45 
13 10 

14 55 
14 45 
10 30 

I 0 

16 55 
20 25 
17 20 

20 40 

3 5 
21 20 
23 40 

22 IO 

12 35 
23 IS 
10 50 

sw~:} -12'6 -38'9 -23'6 -56'0 -27'1 -87'6 -29'61-78'8 I\VN:} -3'8 -31'0 -29.2 -40 '8 -54'81- 50 '8 -31 '1 -61"3 
_~ ____ ~ __ ~ __ ~ __ ~ ____ ~~~ ________ ~ ______ ~ ______ -L __ ~ __ ~~ _______ --

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. t.o 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, 

::: Rohinson Cup Anemollleter; Arms 0'305111. ; Diameter of Cups 0.127 m. ; Factor 2'8. § Dines Pre~snre,Tube Anemometer. At Grea,t Yarmouth, Holyhead, 
and S('illy the readings at fixell hours are taken frolll the Robinson Anemometer, the maxima quoted are the greatest wmds III a gust as recorded by the Dmes Pressure Tube. 



THE FREE ATMOSPHERE IN THE REGION OF THE BRITISH ISLES.-SEPTEMBER 1912. 67 

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

PYHTON HILL, K. 2. September 7, 10 h, 20 m. G.M,T, BRIGHTON. K. 50, September 7. 10 h. 50 m. to 12 h. 0 m, G,M,T. 

Wind, Tern pera ture. 
Soundings Height Press-�------� __ ~ ____ _ 

li~~~. I \~~)~~L. ure. ~ead-I Fall Humidity. ~~;: D' ! V I 
mg. ~:, til~~~- Ci~;'-I 

--'---:----'------co---~---'-----~--- - ----

Cloud 
Observations 

and 
Remarks, 

I 

Height I P 
above I ress-

M.S,L.I ure. 
I 

i 

Temperature, 

Read- i Fall 
ing per 

i km. 

Humidity, ! Den­
I sity. 

Wind, 

Direc·1 Velo­
tion. I city. I 

Cloud 
o bserva tions 

and 
Remarks, 

t I b °A °C % b Degrees / bOA. 1oC. % I Degrees I / me res.: m , ,. m, mgm/cc. froin N. m s. metres. m, m). mg-m/ee. from N. m s. 
Greatest l : Clouds at and I 

height j 1300 ; 876'2 277'5 8'3 100 8'4 1 '096 330 14 above 1000 Ill. .., '" ... ... ••• ... ••• ... I ••• 

1000 i 908 '8 280 7 100 10'0 1'126 329 14 1000 906'8 277 7'6 100 8'1 1'134 340 15 Overcast,Cu-St 
500 : 965'3 283"5 90 11'4 1'181 310 14 500 963'8 280'8 95 10'0 1'191 340'5 IS 

100 m. all()\,e ) I I 12 9'5 I 

groullfl f 2501994'5 286'5 I 75 II'S 1'204 300 9, 21 5 997'5 283'5' 90 11'4 1'221 340 I 14 

Ground 1,,\,1' ISO ;1006'3 288 I 15 70 II'9 1'212 290 8 I I IS 1009'S 286 i 25 86 12'8 1'224 320 '6 to 8 : 
(:;'IllPll;~:t----!--------- --- ---I~------------~------ ------i------

for l\l.~L. 0 !1024'3 ... I ... 320 14· ... 0 1023'3 ", ... I ... 1 ... 335 7· ... 

19 12, September 20. 

9, The Upper Air: Soundings by Registering Balloons (R.) and Pilot Balloons (P.). 
TABLE OF HEIGHTS, PRESSURES, TE:\lPERATURES, AND "WINDS, 

III 

h G M T ' SOUNDING No" R. 205, 
17 ' 0 lll. • • . I' 

PLACE, PYRTON HILL. 

Temperature, 
Height 
-above I Pressnre, I 

M, S, L.Reading. F~l pel' 
I m. I 

Wind, 

Direc- i velo-I 
tion. • city, Components. 

REMARKS. 

H~ight 
above M,S.L. Pressure. Temp, I Latitude, 51° 3S' N. I----:-------;---------:c=-----:------;,;rr-;:~_:_n__;_:_"",- ------- ----

Degrees w, to E'I s. to N, 
Gl:E,\TEiiT 
HEIGHT, }I4'5 km, 133 mb, 212 0 A. H . 1 ) 

i 

Longitude, 10 0' W. 

elg It l 5 
LOWFST l 

TEMI'EIL\TUl:E, J 12'2 km. 

BASE (IF l 
STRATO:'l'lfERE, j 12'2 km, 

Typf' No, I. 

above M,SoL., J 10m, 
194 mb, 2050 A. 

I 

PLACE OF FALL, Lambonrn. 

194 mb. 2050 A., Distance, 37 km, 
i and 
i Orientation, 

~--.-.- - -------- ------------~--- ----~---I 

From ObSCl'I'atiOllS at Station, 

PRESSUICE (M,S.L,), 77'3 mill., 

TElIlPERATURE, 

V APOUT:, Pr:ESSUP,E, 

GHADl};",'}' ,Vem :-Direction, 

Velocity, 

Correctioll for Curvature, 

at 7 h. 

1030 mb, 

284° A, 

7'1 m/'>, 

+0'6 m/s. 

at 18 h. G.M.T, 

1029 mb, 

286° A, 

9'5 m/s. 

+0'5 m/R, 

km, 
14'0 
13 '0 
12'0 
I 1'9 
II '0 

10'0 
9'4 
9'0 
8'0 
7'4 
7'0 
6'0 
5'7 
5'0 
4'3 
4'0 
3° 1 

3'0 
2'0 
2'0 
I' I 

1 '0 

mb. 
143 
167 
197 

200 

300 

400 

500 

600 

700 

800 

900 

1000 

232 
271 

550 

625 

70 9 

vA. 
21 I 
210 
206 

212 
221 

229 
238 

272 
i 

... i 
276 

275 

DC, 

- I 

-4 

6 
9 

8 
9 

10 

8 

5 

5 

6 

4 

- 1 

from N, m/s. mis, m/s. 

105 

7° 
45 

25 
15 

40 

75 

4 

3 
4 

5 
7 

9 
9 

8 

10 

12 

85 I II 
I 

:~~ I ;:~ 

- 4 +1 

- 5 -2 

- 5 -5 

- 4 -8 
- 2 -9 

- 5 -6 

- 9 

- 12 

-II - I 

-II o 

Double trace but not mnch 
difference, the mean taken. 

Inversion 274 0 at 1'1 km. to 
2760 at 2'0. 

Unusually steep gradient 
from 7 to 1 I km, 

Final Components, {WS' to NE, 
, to , 

6'9 mis, 
1'2 Ill/S, 

8'2 m/s. 
4'8 mis, Ground --I~ --2S:;:- --.. -. - -·-··--i-··-· ---,-··-1-,-··------------

M.S,L, 1026 ... ... .,. .., ...' ... 

19 12 . September 5. 7 h, 0 m. G.l\1. T, 

T ABLE OF HEIGHTS, PRESSURES, AND TEMPERATURES. 

SOUNDING No., R. 17. 

Height 
above 

M.S.L, 
Pressure, I 

Temperature. 
----~--I 

I Reading, I Fall per km, i 
REMARKS, 

- km:----ll1~--i~-oA~------ocf,-~--~---~~-----

•

i PLACE, MANCHESTER, 

Latitude, 53° 28' N. 
Height 

above M,S. L, Pressure. Temp, 
17'0 87 228'5 0 
16'1 100 101 228'5 _ 0'5 
15'0 II9 228 - 0°5 

Longitude, 2° 14' W. 

Height } 

GR~:ATEST } 
HEIGHT, 17'3 km. 

14'0 142 227'5 0'5 
13'0 168 228 0' 5 

above M,S,L" 40 m. LOWEi'll' } 
TEMPERATURE, 10'2 km. 254 mb, 220'5 0 A, 

12'0 196 228'5 _ I 
11'9 200 228'5 BASE OF } 

PLACE OF FALL, Norwich, 

11'0 228 227'5 
10'0 263 224'5 
9'2 300 230 '5 

STRATOSPHERE, 10'2 km. 

Type No, I. 

Distance, 253 km, 
and 

Orientation, 1100, 

254 mb. 220'5° A, 

9'0 307 233'5 231'5 
8'0 355 242 '5 239 
7'2 400 245 242 

From observations at Station. at 7 h, at 18 h. G,M.T. 7'0 407 246 '5 243 
6'0 468 254 250'5 

PRESSURE (M,S.L,), 766 mm., 1022 mb, 1022 mb. 5'5 500 258 254 
TEMPERATURE, 5'0 534 262 257'5 

. 284
0 

A, 2850 A. 4'1 600 266 260'5 
V APOUR PRESSURE, •.. 4'0 605 266 26 I 

... 3'0 689 265'5 
GRADIENT WIND :-Directioll, 3250 2900 2'9 700 266 

VeloCl't,., 2'0 789 270 '5 
J 10'6 m/s. 6'9 m/s. 1'9 800 271 

Correction for Curvature, 0 mis, + 0'2 nt/So 1'0 896 276 

9 

4 
7'5 

8 

4 

7 

7'5 

4 
7'5 

7 

3'5 

,- 0'5 4'5 

5 

5'5 

0'95 900 277 11'5 

J . _____ F_i_ll_al_C_o_m_p_o_n_en_t_s_, _{_W_s.:, -!~-~-"-----~-:;-:-~-::----~-:~-:-~-::-~se-e-p-a-g-el6-8~lD-:~:-1~:~~\~.!I-~!:.:-, s~.~ -_I~OOO~;~~~-O~I-~;'-_-_-~1 ~~~~:~S_8_:~'5~~; ___ -_ -..;::::~_~-_-....!_-_-=~_ -_-_------~=~---~--~'/~"'~1:4~=~=-11 



68 JULY-ADGUST-SEPTEMBER 1912,-SOLAR RADIATION, 

10, Solar Radiation at South Kensington. 

JrLY, Auuu:ST, SEPTEMBER, 
- --- ~- -- - ~--------- --------

I 

Day, .Maximum Daily Duration Maximum Daily Duration Maximum Daily Duration REMARKS, 
Rate, I Amouilt, Rate, Amount, Rate, Amonnt, 

I 
I of of of \Yatts Calories Sunshine, 

·Watts Calories Sunshine, Watts Calories Sunshine, per emil, per cm2 , per C1ll2, per cm~, per cm'2, per cm2, 

I 

\ 

- --
(I) ! (3) 

------ --
(2) (3) (2) (3) (2) 

! 
(I) (I) 

Ill', hr, hI', 
1 '069 

I 
212 0'4 '074 

I 
405 7'2 '°55 188 0'5 Nvte,-I watt per cm2 ,= 14'35 gramme-calories per cm2 pel' minute, 

'°76 2 '052 174 0'0 37° 7'5 '06<5 254 3'7 I gramme-calorie per minute =0'7 watt nearly, 
3 '°52 134 I 0'1 '°73 306 2'0 '061 196 0'9 
4 '°52 220 I 1'1 .) '°77 248 2'4 '069 29° 5'9 
5 '048 228 1'4 '080 453 8'2 '064 308 6'9 If the heat were distributed throughout the atmosphere 1000 

'069 261 '069 306 6'6 
gramme-calories per cm2 would be sufficient to raise the temperature 
4°'1 C, It would take 245 gramme.calories per cm2 to raise the 6 399 5'3 '059 1 '3 

7 '069 3°9 4'9 '°73 264 2'9 '063 280 7'1 temperature of the whole atmosphere 1° 0, 
8 '066 318 3'0 '°7° 3°7 3'0 '057 173 0'7 
9 '072 448 9'6 '°7 1 318 3'4 '066 346 6'7 

10 '069 385 4'4 '067 288 2'4 '°41 13° 0'5 For values January to Uarch, see p, 20, and April to June p, 56, 

II '079 359 5'4 '065 358 3'5 '°34 135 3'5 
12 '076 502 i 10'3 '057 164 0'2 '°55 218 2'9 I 

13 '058 304 4'1 '069 298 2'9 '°34 143 0'7 
14 '059 401 8'4 '066 293 2'3 '°48 135 0'3 
15 '066 492 13'5 '038 133 0'0 '°42 162 0'3 

16 '066 481 12'0 '069 281 1'6 '027 95 0'1 
17 '066 500 12'4 '057 227 0'1 Cylinder slipping, 0'0 
18 '°57 261 1'1 '065 272 2'3 '049 210 4 'I 
19 '03° 167 0'0 '068 326 4'1 '024 97 0'0 
20 '048 222 0'1 '068 273 2'4 '055 186 4'3 

21 '066 367 3'8 '05° I 27 1 2'9 '054 239 7'4 
22 '034 194 0'0 '°7° 373 7'4 '047 287 8'9 
23 '067 220 1'2 '017 71 0'0 '048 290 5'8 
24 '076 368 4'8 '°3° 124 0'0 '°37 165 3'3 
25 '°7 2 4 TI 77 '062 278 2'6 '05 1 I 17° 2'9 

26 '°73 398 6'8 '03° 63 0'0 '046 258 7'6 
27 '074 382 5'6 '062 314 2'8 '046 246 7'3 
28 '°7 1 380 5'5 '060 282 4'2 '°49 223 4'4 
29 '069 216 0'4 '°7° 243 4'2 '05° ISS 2'0 
30 '075 37 1 6'8 '061 237 2'2 '°43 84 0'5 

I 
31 '°4 1 146 0'2 '066 I 352 7'S 

.-~--.-~-
I 

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

Total { F"day.} 9969 14°'5 .. I 8453 93'5 ,., 5969 105'8 
WIth 

MeaIl ~~~~~ni~ 322 4'53 .. ' 273 3 '02 .,. 206 3'65 

Total f For all I .,. 140'5 .. , ." 93'5 ..' .. , lOS'S 
days J Mean l .. , 4'53 .. ' .. ' 3'02 .. , .. , 3'53 

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

Ratio of Mean 
Daily Amount to 71 9° 56 
Mean Duration, 

-~ --- ---

N,B.-The values of Solar Radiation at S0I1th Kensington are obtained from the records of a Callendar Instrument which depends upon the difference of temperature 
hetween a black and a bright wire exposed horizontally to radiation from the whole of the sky, The values may be taken as representing the total radiation and 
the maximum rate of radiation per cm2 received by a horizontal surface, If it is desired to compare the values published for Kew and Eskdalemuir in Tables 3 and 
4 with the simultaneous value recorded by the Callendar Instrument the former must be multiplied by the cosine of the zenith distance of the sun at the time of 
observation, The duration of sunshine in this table is obtained from a Campbell-Stokes Recorder, 

Time is expressed in the hours I to 24 of civil reckoning, 
Pressure is given in millibars (1000 mb, = 1 C,G,S, atmosphere=750 mm, approximately), 

Temperatures are expressed in degrees absolute (273 0 A =0° C,), 
Heights are given in kilometers (km,), 

Gradient Wind is taken to be tangential to the isobar and is computed by the formula 'Y=2 w P V sin cp, 
*Base of Stratosphere,-TvPE 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 
kilometer Ilext 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," 

-

-



}IETEOROLOGICAL OFFICE OBSERVATORIES-GEOPHYSICA_L JOURNAL. 
ODTOBER 1912.-DAILY VALUES REFERRED TO GREENWICH MEAN TIlVIE AND UNITS, 

BASED ON THE C.G,S. SYSTEM. [Price Is. 

Second Year, --~o, 10. j]£eteorology, Solar Radiat1;on, Seismology, Atmospheric Electricity, and Ter'restrio,l Magnetism. 

1~~~rosei~~1 
I Period, Amp, I 

------

2 S 
3 5-6 
4 5 
5 6 
6 6 
7 6 
8 6 
9 5-6 

10 6 
II 7-8 
12 7 
13 6 
14 4 
IS 5 
16 6-7 
17 4-6 
Ig 6 
19 7 
20 7 
21 7 
22 5 
23 5 
24 6 
25 6 
26 4 
27 4 
28 5 
29 5 
30 5-6 

fJ-
1'0 
1 '2 

0'9 
0'6 
1'0 
1 '0 

1'5 
1'0 
9'0 
0'7 
1'8 
1'3 
0'8 
1'5 
1 '0 

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

1. SEISMOLOGICAL JOURNAL :-ESKDALEMUIR.-Lat. 55° 19' N, Long, 3° 12' W. 

Earthquakes, 

I. 

I. 

I. 
I. 

Iu, I. 
I. 

Iu, 
Iu, 

I. 
I. 

I, I, I, 

I. 
I. 

1st I, Long waves 6 h. 36 m. 
3rd I, Disturbed 17 h, 7 m,-I7 h, 30 m., L= 17 h, 20 m, 

10th I, Disturbed 19 h, 10 m.-I9 h, 32 m, 

Remarks, 

lIth I, Disturbed 2 h, 4 m,-3 h" L=2 h. 10 m. 
12th Iu, P=Is h, 32 m, S5 s., S=IS h,42 m, 29 s" ~=8280 km" a=true north. Epicentre SOo'2 N, 176°'8 E. 

imperceptible, L = 20 h, 4 m, 

13th I, Long waves 2 h, 44 m. 
17th Iu, P= 10 h. 4 m. S3 s,' S= 10 h. 19 nl. 18 s., ~ > 14,000 km, 
18th Iu, P=I2 h, 6 m. 13 s,' S=I2 h. 15 m. 31 S., ~=7960 km" a=nearly true north, 

20th I, Trace of long waves I I h, 6 m. 

21St I, L=23 h, 54 m. 
22nd I, Disturbed 9 h.-9 h. 30 lIJ. ; I, Long waves 10 h, 48 m, ; L=20 h, 24 m, 

Epicentre 53° N, 177° E. 

25th I, P?= 12 h. 58 m, 33 s., L= 13 h, 2 m, 
26th I, Sharp impulses 9 h, 19 m. 2 s, and 9 h. 2S m. 8 s, :ll'Iax, phase lost during change of sheet, 
31st IIr, P= 12 h, 23 m, 52 s,' S = 12 h, 28 m. 4S s., ~= 3140 km, a=towards S, W" but confused by microseisms, 

38 m. 26 s" PR
I 

= 17 h. 42 m. 50 s., S 1= 17 h. So m. 13 s., PRn= 17 h. 52 m, 8 s,' ~= II,150 km. 

I, P and S 

lIu, P= 17 h, 

This seismogram is similar to those for 17th Aug, and 29th Sept. Comparison with copies of Pulkowa records sugge8t~ tha.t the 
pronounced chauge of phase at 14 m. is a multiplex-reflected longitudinal wave, and that the true second phase S IS almost 
obliterated by Wiechert's Wechsel·wellen, 

An explanation of the notation used is given in the preface. 

, _3~ __ 4-5 
;1 

I' 3 
2'0 
1'1 
1'4 
1'4 
1'5 
1'5 
2'0 
1'5 Ill', IIu, 

2. VALENCIA OBSERVATORY, CAHIRCIVEEN (KERRy}.-Lat. 51° 56'N, Long. 10° 15' W. 

Heights above Mean Sea Level :-Station, H = 9'2 m, Barometer Cistern, lIb = 13'7 m, 
Heights above Ground :-Thermometers, h

t 
= 1'2 m, Rain-gauge, hr = 0'6 m, Sunshine Recorder, hs = 12'8 m, Cups of Anemometer, ha = 13-7 m. 

Magnetism. 
Pres~ure 

;tt 

Station 
Level. 

Air Temperature in 
Degree~ Absolute, 

Wind Direction in Cloud Amount Rain 
---------1 points (8=E,16=S) arid 24 03 - ...: 

1 V 1 't houl'S ,_8 --; 0 ... Vapour all{ e OCl y Weather, ~ Remarks. ~ 03 :a. ,~ 

Humidity, 

Day, Pressure, Percentage, (metres per second), begin- ~ £ 8 ~ i ~ 
, \ I \ 1----:-----11---------1 ~l~nl~ ~ ~ & ~ ~ ~ 

~._9_h, 1 21 h, 9 h, 21 h, \ Max, Min, 9 h, 21 h, 9 h, 21 h. 9 h, I 21 h, 10 h, I 22 h, __ -t-_~------------I---~---;;--_..9-
1 200 + 200 + 200 + 200 + Tenths of Sky I 

mb, mb. millibar, % % m/sec, m/sec, covered, mill, hI'S, 
I 991'9 993'2 85'0 84'9 x88 81 II'S 11'2 82 80 6 4 4 II 3 10 0'3 7'6 

'Y' 
~; fair, 

2 10°4'0 lOT5'5 80'7 79'7 84 79 8'2 7'5 77 74 4 13 4 4 7 0 - 6'9 
Fair, but squally; fine evening, 

3 1024'9 1°32'0 80'0 77'5 83 n75 7'1 6'8 70 81 5 4 
4 1035'4 1031'4 79'3 83'2 85 n75 7'5 8'5 77 68 -
5 1023'9 1021'3 84'8 83'4 86 82 9'8 12'2 7I 96 15 

7 1021'1 1017'0 84'5 83'8 87 82 II'S 10'5 87 82 15 

I 

8 
o 
3 

IS 
18 
18 
13 

6 1023'0110227 81'2 82'9 87 79 10'5 11'2 98 92 -

8 10 II '3 IOI2'i 85'2 85'1 87 84 10'9 13'6 77 97 13 II 14 
9 1017'9 1021'6 85'0 84'9 87 84 12'9 13'2 93 94 -

10 1020'6 1018'3 84'3 8S'4 x 88 81 11'9 12'9 89 91 13 
II 1020'2 I02I'I 84'2 85'S 86 84 12'6 13'2 94 91 S 
12 1018'0 1011'9 8S'S 86'5 x88 84 12'2 14'6 84 95 12 

13 1014'1 1008'8 86'3 87'0 x88 86 14'6 15'6 97 98 
14 1021'4 1027'7 84.0 80'0 87 79 10·2 9'2 77 94 
IS 1023'3,1017'6 84'8 85'7 86 80 10'9 12'6 78 88 

17 1022'6 1025'4 84'8 84'4 86 84 10'9 II'2 78 82 

IS 
27 
17 
16 
26 

o 
5 
5 
S 
2 

7 
6 
S 
S 

16 1009'8111015'185'585'1 87 8413'9 IO'S 96 75 

18 I02I'7 1023'4 86'6 85'0' x 88 85 15'3 11'9 97 85 16 S 
19 1022'9:1017'284'884'5 86 84 II'S II'5 85 87 22 7 

14 
II 

14 

IS 
32 

15 
24 
16 

I 

5 
3 
3 
6 

5 

5 
3 
9 

5 
2 

6 
8 
3 

7 
9 

o 

10 
2 

3 

S 
8 

10=° 
2 

10=° 
10=°. 
8 

o 
5 
4-
1 
2 

10. 
10=.° 
10 
10=° 
10=° 

10=°. 
3 

10 
8 

10 

5 
10 

2'8 

9'1 
0'3 
7'9 
0'5 
4'6 

16'0 

3'1 
3'1 
1'8 

1'0 
2'8 

9'4 Fine, 
5'9 ....... ; fine to fair. 
_ Gloomy, with. p, ; clearing n, 

Fine, 
Fair; good visibility. 

2'7 Fair to gloomy, with =0 •. 
0'2 =0; dull. 
3'8 =; fair to dull. 
_ Overcast, .=0, 
2'9 Hazy till after 14 h, ; .0 later, 

- Overcast;.1l in evening, 
6'3 Fair; clear atmosphere, 
I '0 Cloudy to dull. 
2'1 Misty and overcast; clearing after- , .. 
3'5 Dull to fair. [noon, 

_ Gloomy, =0.0; improving in even- '" 
I '7 Dull; clearing in afternoon. [ing, 

.. ' 

20 27'2 

20 1004'9\ 996'1 85'2 81'4 86 79 II '5 8·5 82 76 20 13 
21 1001'21004'5 82'7 83'7 85 79 7'8 10'5 66 81 29 8 

24 
20 
24 
27 
14 

14 
10 
6 

10 
10 
10=°. 

12'2 
1'8 

13'5 

0'2 Dull; < 18 h, 40 m, 
1'1 Showery and squally, 
_ Dull, with =0. p, 

17906 20 27'2 68 10'4 

22 1001 'S 994'2 83 '6 81'5 84 81 10'2 10'9 79 97 28 4 10 

23 994'7 993'7 827 79'8 84 79 9'5 8'S 80 88 24 7 20 
24 991'2 993'2 79'0 I 77'9 83 77 8'8 8'21 93 94 - I 20 
25 995'7 997'3 79'8 82'1 84 78 9'8 9'5 100 83 6 2 12 
26 985'5 990'684'083'0 86 81 11'2 II'S 85 95 8 13 20 

2 
2 

5 
2 

5 

4-
3 
9 
5 
2 

1'8 
7'4 
7'1 
6'6 
3'3 

4 '4 •• squalls to fair, 
3'8 Showers of • or ., 
4'2 Showery to clear, 
_ Overcast and .; improving in '" 
I '0 Unsettled appearance, [evening, 27 989'5 991'3 81 '5 82'8 85 80 9'8 II '2 88 94 25 12 14 

28 98 2 4'7 980'3 83'5 84'0 86 82 II '5 II'S 91 88 14 7 14 8 10=° 10 3'6 3'6 Gloomy; clearing after 10 h. ",... , .. 
9 988,4 983'8 82'8 81 '2 85 80 10'2 9'8 85 92 16 4 14 4 7 6 15'7 2'0 Showery; R 19 h, ... '" ,,' 
~~ 980,9 995'7 ~I '2 84'0 84 80 10'2 II '2 94 85 28 4 28 12 7=0 10. 3'8 0'2 R.2 n, ; misty and showery, ,...., ... 

IOIl 2 1023'3 83'2 80'0 84 77 9'8 8'8 80 87 29 7 2 2 7 8 1'0 5'2 Generally fair. .., , .. 

::,::, ~ [009.6 ~~ 83.[~ 857~ 80·8~ lO.~' lO·9~ 85~ 88~=s"7 =~ 5·4 6·6 6·9 [3[·[ po Monthly Totals ~r Means. _~ 20 27.
0 

68 w5 

40 years IOIO,? 1011'0 83'7 83'5 86'S 80'9 11'1 11'0 86 85 S'3 S'I - 140'2 3'25 Normals, 40 years, 

_ I 35 y'ears -' 25 years 30 years 30 years ~oyrs 
Wt. 39025/327-375-8/13. N, & Co" Ltd, Gp. XV. Note.-The cloud amonnts in italic type at Valencia were taken at 21 h. ____________ ..... ~.i~~ 15 



70 OOTOBER 1912,-METEOROLOGY AND SOLAR RADIATIOK 

3. K.EW OBSERVATORY, SURREy,-Lat. 51
0 28' N. Long, 0

0 

19' \\T, 
Heights above .Meall Sea Level :-Station, H = 5'5 m, Barometer, Hb = 10'4 m. 

Heights aboye Ground :-Thermometers, lit = 3'0 lll, Rain-gauge, hI' = 0'5 m, Sunshine Recorder, hs = 14'3 m, Cups of Anemometer, ha = 21'3 m. 

Humidity, Wind Direction in Cloud Amount Rain >=i~C'lS 0 Earth 
~ ________ IPoints(8=E, 16=8) and 24 g ~ 0 c.., Tempera-

Day, 

Pressnre 
at 

Statioll 
Level. 

Ail' Temperature in 
Degrees Absolute, Vapour I and Velocity \\' eather, hours ~ ~ ~ S gj tnre at 
~~~~~~~~I_P~re_~_su_l_'e_, IPercelltage, (rnetrespersecond), ~~~l~' ~ ~~ ~~ 10 h, 

Remarks, 

9 h, i 21 h, 9 h, 21 h,l M~~~Iill'~J 21 h, ~h, 9 h, I 21 h, 1~--;~ 10 h, ~ ~ ;E o'3m,Il'2m, 

200 + 200-+ 200 -r 1200 + I Tenths of Sky 200 + 200 + 200 + 
mb, mh, , n ) I 0 millibar. % I i~ m/sec, m/sec, covered,' mm, hrs, 0 

1 994'0 994'0 84'6 84"7 89 i 82 11'9 13'2 87 97 19 5 29 3 8 10=0 8'9 3'9 - 79 85'285'6 =0. early and late, 
2 1002'7 1010'8 81'9 79'3 84 1 78 9'2 7'1 81 77 1 4 32 4 10.°=° 7 0'3 - - 81 85'3 85'S Dull throughout, 

3 1019'8 1029'4 79'0 78'2 83 I 76 7'1 7'5 \ 76 83 32 5 32 2 I 2=°"- 8"7 '061 71 83'9 85'S L......I; fine, 
4 1036'8 1036'6 78 '0 '76 "8 84 74 7'5 7'5\ 84 95 - I - I 0=° 5=° - 9'2 '051 n 67 82'9 85'5 L-J; fine throughout. 
5 1034'3 1029"1 74'2 77'9 85 I n7 2 6'5 7'8 97 90 - 0 - 0 0= ? 1=° - 6'0 '046 69 82'4 85'4 = till 10 h, 30 m, and eveIling 
6 1027"7 I02S'S 74'2 76'3 I 85 I' n 72 6'1 7'5 90 97 - 0 - o? 5=° 1=° - 4'1 -- 69 82'0 85'2 = early; fair to fine, 
7 1025'2 1024'S 77'0 78 '21" 87 73 7'5 8'51 91 96 - I - 0 0=° 1=° - 8'0 '052 70 81'6 85'2 =; fine during day, 

81024"71023'278'881'8 88 75 8'810'2 97 89 - I 6 310= ?O=o - 3'5 - 71 81'985'0 =a, Finep, 
9 1024'1 I024'8 78 '7 83 '0 88 I 78 8'8 10'21 96 83 - I 53? 0= 0=° 0'3 4'6 - 71 81 '9 84'8 =; clearing after 10 h, 30 m, 

IO 1026'01024'7 79'1 80'8 :e90 76 9'2 9'8 98 93 - I - I 10= ?O=o 0'3 6'2 - 72 81'9 84'7 =; cleared about II h, 
II 1024'71024'677'777'3 84 76 8'2 7'8 96 94 - 0 - I 10= 10= 0'3 2'3 - 70 81'984'6 = most of day. 
12 1026'1 1023'9 76'3 78'8 86 75 7'5 8'8 95 97 - 0 - 0 10= 0=° 0'3 4'4 - 73 81'8 84'6 =; clearing about II h, 

13 1024'3I023'7 81'S 84'2 ,1.:90 75 10'9 12'9 98 97 - I - I 110=° 7 - 2'9 - 70 81'7 84'4 Dull and damp to fair. 
14 1020'81025'1 86'3 84'3 89 80 13'2 10'5 88 79 18 4 - I 10=° 10.° 0'5 - - 76 82'4 84'2 Dull. 
IS 1028'71024'476'980'2 86 75 7'5 9'5 94 93 - I - I fO= 17=° - 1'7 - 69 82'384'2 L......I;=tillIIh. @13 h.-14 h 
16 1019'91013'0 76'2 84'3 86 74 7'1 12'9 93 97 - 0 19 3 0=° 10 0'8 3'6 - 70 81'6 84'2 = early; fine to fair. 
17 1019'1 1025'3 8z'4 80'6 86 79 9'5 9'5 82 90 23 2 24 2 1 6 - 7'5 '053 76 82'4 84'2 Fine throughout, 

18 1027'0 lOzo'3 79'S 84'7 87 76 8'8 11'9 91 86 24 2 18 5 5=° 10 0'5 4'8 '058 6", 81'9 84'1 L-J; fine to dull in afternoon. 
19 1020'2 lOI7'2 83'2 82'0 ~6 81 9'8 9'2 80 81 24 3 21 2 I ? 9=° - 7"7 '057 75 82'6 84'1 Fine geIlerally; =0 at time~, 
20 1009'41 995'5 82'9 84'7 87 81 IO'5 II'2 87 82 19 5 18 8 6 4- 9'4 3'8 - 74 82'4 84'1 Fine to fair; • n. 
21 992'3 990'1 79'7 79'8 82 78 8'5 8'5 85 84 18 3 15 5 3 7 1'8 2'5 - 72 82'4 84'0 Fair most of day ; .0 in evening 
22 993'8 998'3 80'3 79'3 83 77 8'8 8'5 85 87 1 4 3 2 10=° 7=° - 0'5 - 71 81 '9 83'9 Gloomy or overcast; =0 

23 996'9" 992'7 76'4 81 '2 82 75 7'5 8'8 96 81 - I - I 10= 10=° 1'5 - - 70 81 '3 83 '9 =2 a, Dull throughout, 
24 993'9 994'7 80'4 i 77'6 83 77 9'2 8'2 91 97 19 2 - 0 10=° ?6=0 0'3 4'7 - 74' 81'S 83'9 Overcast to fine; =0 
25 999"2 1003'0 75'0 79"2 83 74 6'8 8'8 95 93 - I - I 10= 5=° 0'5 3'7 '035 71 81'3 83'7 = to II h" then fine, 
26 1005'S 1003'8 77'S i 86'3 87 73 8'2 14'2 94 94 - I 18 6 10= 10.=° 9'1 - - 7 1 80'~ 83'6 :=,,2, clearing gradually; • p, 
27 1006'S 1004'1 86'1 i 87'1 88 86 13'9 12'6 93 79 17 S 15 6 JO ;g. 5'3 - - 83 82'0 83'6 Overcast all day, 

28 998'2 997'1 86'4 i 86'2 88 85 14'2 13'9 93 92 16 8 IS 8 loeo 6'9 - - 84 83'0 83'6 Dull. • and strong wind n" 
29 "997'6 1001'7 85'6 84'5 88 84 IO'2 11'9 71 87 19 9 17 3 I 8 6'4 5'2 - 82 83'6 83'S Fille. 
30 994'1 992'7 83 '6 82'4 86 82 I I '2 10'2 87 86 17 4 17 6 7 8 3'1 2'8 - 77 83'4 83 '5 .Il 7 h, ; fair duriIlg day. 

------ - --- ~-- ---1--- ---1---------r----- ----- --------------- --- ---------------
31 998'7 :101 5'1 82'2 78 '9 , 84 i 77 9'2 i 6'8 79 74 26 5 29 4 10=° 2 0'3 0'8 - f9 83'0183'5 Dull; improving midday, 

Mealls 101 3'3".:101 3'2 80'I_!~J_~I27~~_~li~_~_~ ____ ~ ___ ~~~ __ 5~~ 3'65~,~_82'4 ~4_ Monthly Totals or Means, 

Normal IOI2'7 11012'8 82'5" 82'311 86'[ 179'0 IO'4 10'5 86 88 3'2 2'6 - - 70'1 2'96 - - - - Normals, 40 years, 
40 years 1 '- , ' '" ,0 years 30 years 30 yrs 

35 years 25 years" 
Note.-The cloud amounts in Italic type at Rew were taken at 18 h. 

4, ESKDALEMUIR OBSERVATORY, DUMFRIESSHIRE.-Lat. 55° 19' N, Long, 3° 12' W, 
Heights above Mean Sea Level :-Station, H = 243'2 In, Barometer, Hb = 237'1 Ill, 

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

I 

2 

3 
4 
5 
6 
7 
S 
9 

10 
I I 
12 

J'" .) 

14 
15 
16 
17 
18 
19 
20 
21 
2Z 

23 
24 
25 
26 
27 

28 
29 
30 
31 

Means 
-
Normal 

:rears 

965'4 973'3 81 'I 77'6 83 77 10'2 6'8 95 81 4 13 4 9 
9S0'4 9i:)8'2 77'9 73'1 81 73 6'5 4'8 : 73 74 4 9 4 4 

996'0 1003'0 77'3 70 'S 81 69 5'8 4'8 i 69 91 4 7 - 0 
1006'2 1004'~ 73'6 76 '1 I 81 n 67 5'4 6'5 j 86 86 - I 20 3 
998 '9 992'8 80'6 82 4 83 75 8'i:) 9'2 i 84 79 20 7 20 I I 
993'4 990 '9 81 '7 82'2 85 80 9'8 l'Ii 1 88 93 20 6 20 6 
99 1'9 995'1 82'9 ~2'2 86 81 I I '2 I I '5 i 91 99 20 7 - I 

994'9 994'0 79'9 76 '0 86 75 9'5 6'5 ' 93 86 -- I - I 
996 '4 998'3 77'6 76 '9 87 74 7'1 6'5 83 81 - I - I 

997'8 993'8 77'61 78 '8 a: 88 72 7'1 8'5 85 91 --. 0 - I 

992'2 996 '1 83'2 80'9 84 80 II '9 9'2 " 95 86 20 8 -- I 

996'1 993'4 81'8 81'5 86 81 10'9 10'9 95 97 - I 12 2 

990'5 989'3 81 '8 83'3 84 79 IO'S I I '9 i 95 96 20 7 20 4 
980'~ 996'2 86'1 76"5 8G 76 13'2 6'8 i 89 85 20 15 24 4 
994'8 988'5 79'3 82'0 82 77 8'8 10'5 : 91 93 16 5 1 20 9 
981 '9 978'2 82'6 80'0 83 78 11'2 8'2 93 82 16 I I I 28 5 
987'5 994'8 80'1 77'3 85 75 8'8 7'5 87 89 20 3 ! 28 '2 

992'0 986'5 81 '2 81 '7 84 73 9'5 9'2 88 81 16 6i 24 6 
988'1 98z '2 79'2 79'8 82 76 8'5 8'8 89 91 20 4 20 5 
969'1 96 I'I 81 'I 75'2 81 73 9'5 6'J 89 87 20 10 20 4 
961 '9 968'0 75'7 73'6 78 72 5'8 6'1 So 94 16 2 

I 

- I 
974'0 973'4 77'4 73'5 81 73 7'8 b'l 92 97 4 6 - I 

968'7 966 '0 75'8 73'0 81 72 6'8 4'8 89 77 32 3 - I 
961'4 968 '4 76 '7 74'9 79 72 7 'I 6'1 89 87 20 4 - I 
970'1 974'1 77'2 74'2 80 73 8'2 6'1 97 9 1 - I - I 

977'7 97 1'6 76 '2 78'2 80 72 6'5 7'8 85 ~8 '- I 8 I I 
968 '2 970'0 81 '6 79'3 85 79 II '2 8'5 99 89 .- I 20 4 

965'6" 963'4 79'3 81'8 82 78 8'8 10'5 91 93 16 2 16 9 
957'I ! 966'6 81 '2 81 '2 82 80 10'2 9'5 96 89 20 8 20 8 
961 '2 961 '5 80'1 79'2 83 79 9'5 9'2 96 96 12 3 - I 
974'9" 989'9 77'4 73 '7 79 72 6"1 4'4 70 68 32 II 32 6 
---- 1---------
981 '81 983'0 79'S 78'0 82'9 75'3 8'8 7'9 89 88 5'3 4'0 
--:--.-- 1---- ----1-"--------

- i_ - - - - - - - - - -
- ----- ---- .- - -.- ----- ~-- ----~ 

._-

9 h. 
1 

21 h. 9 h, 
10.2 2 4'8 0'9 -

I 2=° - 8'9 -

0 2 - 9'1 -
I 3 --. 1'4 -
4 10.0 4'6 0'-.) -

7 9 I'C 3'8 -
10 

I 
10 0'3 --

-

1=° 
I 

0= - 7'5 -
2= 0= - 6'4 -
0= 0= - 8'3 -

10=° 10 2'0 - -
loeo=o 9 0'5 -

0'3 
10.° loe 22'1 - -
loeo I 0'8 3'5 -
10 loe 14'7 0'1 -
loeO 5 17'0 - -
3 I 5'1 --

10=° 5 6'6 - -
10 10.° 2'0 - -
loeo 2 6'1 - -
9 7 - - -
I 2=° 3'8 --
3 4=° 1'8 2'2 -

10.0 7 2'8 - -
9=° I - 0'9 -
1=° loe2 20'3 - -

loe 9 5'6 - -
loe 9 16'0 - -
loeO 3 9'4 0'3 -
10 10 8'4 0'6 -
6 0 - 3'1 -

---- -----
6'7 5'3 146'3 2'16 

---- -=-r=-- - -

- - -
- - -

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

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

- - -
- - -
- - -

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

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

- - -1 

Dull; clearing midd 
.Fine day, '---' n, 

ay. 

~2 early; fine, 
L-/

2 early; bright to cloudy, 
Cloudy to overcast; • after ZI 11 
Fair, 
Dull. 

Fine, = ; ...... in e\'e ning, 
.Fine, =, 

L......I : fine, with co, 

Dull. 
=0; clearing midda y, 

19h,-21h 
er p, ~~,~ 

Dull, with., [ 
Dull, with. a, Fin 
Dull generally; • p, 
• most of day, 
Fair generally ; ..-... a bout IZ h. 

afternoon: Dull, with =0 ; • ill 
Overcast, 
Dull; .2 about II h 
Cloudy; refiected< 1 
Fair; =0 p, 

. [19 h 
8 h, 30m,' 

Fair to cloudy; E9 
Dull, with .0. 13 h,-IS h. 

Cloudy and =0 to fa ir. 
Misty; some sleet a .2 a, / p, 

fter 21 h, 

Dull, 
.2 early, 
Dull; improving mi 
• at first, then fair, 

dday, 

--------
Monthly Totals or Means, 
--"-----------

The solar radiation is the mean of the readings within the D.ominal h~ur of observation (I I h, 30 m.-12 h, 30 m,) unless some other hour is specified, 



Potential Gradicll t, 
Volts per metrc. 

ATMOSPHERIC ELECTRICITY AND TERRESTRIAL MAGNBTISM,-OCTOBBR 1912, 

5, KEW OBSERVATORY, 
--- ~-- ~-- --- --

Charge per c~, Vp,locitiefl of' ?;> Air-Earth .... 
·~E >. Horizontal Force. 

Ions for 1 volt 'E: Current 
:.:> ~ • 

..... '" ..... ~ » 

71 

West Declination, 
X 1020 , 

per centimetre. ~" x 1016, ~~~ Q) ~ d' 
00 Sn~~ --- --- ----.- --. --- - --- --
='- Q) c;: 

Maximum,· 

I 
Maximum. \" Minimum, I 

Day, Fador 1'73. 

3 
..j. 

5 
6 
7 
8 
9 

10 
II 
12 

13 
14 
IS 
16 
17 

18 
19 
20 
21 
22 

23 
24 
25 
26 
27 

3 h. 9 h. !};') ]1. :H h, 
, 

vim. vim. Yilll. 

160 285 230 
95 42 5 72 5 

160 505 430 
415 565 255 
230 610 2~5 
175 425 285 
125 380 205 
685 355 490 

315 440 6)5 
255 . 600 305 
80S . 575 
490 575 435 
86)· I 335 ' 400 
165 I: ~45 ! ISS 
365 I ~S5 280 

245 ' 280 i 220 
100 SID 210 

V /111. 

40 

340 

560 
220 
340 
220 
175 

380 
355 
390 

435 
475 

335 
420 
300 

375 
355 

355 ' 40) 
20 3IO 

135 . 245 
90 Silo 

480 52 5 

180 265 
190 300 
190 -45 
195 x-
540 61 5 

270 600 
270 360 
540 70 S 
300 435 
45 120 i 

420 I 360 
345! 0 
360 

1 480 
135 60 
IOS I 255 

i +, 
; 

-

E.-~ U'iE.-~ U. 
i 

-

! 
-

910 570 
-

I -
-

I 

-
- -
- -

-

I 
-

450 300 

- -
270 210 
- -
- -

360 360 
- -

420 210 
700 270 

450 240 
- -
- -
- -
- -
- -
- -
- -
- -
- -

----- - ----- ]x 

I I +. - 0 c1• c2• 0 

em/sec, em/sec, E.-m,U, Amp/em:!, 
-' - - 0'90 

- - - - 1'20 

- - -- 0'85 
- - - - 0'75 
- - - - -
- - - -

I 
-

- - -- - 0'60 

- - - - -
0'00 0'00 - 0'00 -

- - -- - 0'80 

o~o I 0'00 - 0'00 -
- - - -

-- - - - -
0'00 0'00 - 0'00 0'20 
- - - - -. 

0'30 0'95 0'35 0'95 0'40 
0'40 0'00 0'30 0'80 0'65 

1'25 0'00 0'55 1'3° 0'75 
- - - - -
- - - - -
- - - - 0'45 
- - - - -
- - - - 0'40 
- - - - -
- - - - -
- - - - -
- - - - -

&1 0 '0 d,... ...... 
~5 0 18000 'Y +, 
-- - -

'Y h 1lI 

2 I 525 6 18 
I 0 503 19 6 

0 I 512 21 14 
I 0 510 6 54 
I 0 512 IS 18 
0 0 5II 22 16 
I I 519 21 4 

I 0 513 5 13 
0 0 513 21 29 
0 0 510 6 48 
0 2 536 19 49 
0 I 546 23 49 

I I 533 0 0 
0 2 530 17 46 
0 2 525 20 28 
0 I 510 17 25 
0 I 521 o 55 

0 0 501 20 31 
I 0 510 19 37 
2 I 521 17 27 
2 0 509 19 22 
0 0 512 6 I 

0 0 513 22 55 
2 0 SIS 21 35 
I 0 511 18 30 
I 0 516 o 13 
0 0 519 o 24 

Minimum, 
18000 'Y +, 

'Y Ii m 
443 II I I 
473 II 54 

479 10 43 
475 9 56 
469 10 27 
470 10 30 
479 10 56 

473 10 22 
484 I I I I 

479 10 18 
466 II IS 

473 10 9 

465 10 39 
420 20 37 
446 12 42 
460 10 31 
455 I I g 

470 10 8 
478 10 50 
487 10 23 
473 

I 

10 50 
485 i 

10 13 

47
8

1 
10 48 

480 10 44 
482 II 26 
485 10 43 
486 IS 55 

i 
Range, 15" +. 150 +, Range, 

'Y 
82 
30 

33 
35 
43 
41 
40 

40 

29 
31 

70 
73 

56: 5 : Il~ ~; I 41 : I I 1~~f~-;4 
48 '4 113 19 i 41 '0 843 I 7'4 

49'7 12 44 : 40 '8 8 18 I 8'9 
49'8 13 20 40 '9 7 48 , 8'9 
49'9 12 33 39'7 8 17 i 10'2 
50'8 13 4. 39 '8 8 21 ' II '0 
51 '3 1343 1 39 '8 9 13 I II'S 

50' 8 13 5 39 '8 9 4 II '0 
48 ' 7 13 3 40 ' 8 8 20 7 '9 
51 '2 13 13 i 40 '1 847 II'I 
53'1 i 13 31 33'3 20 46 19'8 
50 '9 I 23 47 38'8 0 53 12'1 

i 
68 48 '9 ' 13 6 39 '6 20 13 9' 3 

lIO 51 'S 1320 17'0 20 43 34'5 
79 49'0' 14 53 35'8 16 12 13'2 
50 47'9 14 834'8 173 13'1 
66 45'7 13 43 39'2 I 57 6'5 

3 I 46 ' 5 12 SO 39 . 8 8 13 6 . 7 
32 47'3 1242 39'7 85 1 7'6 
34 46 '8 12 30 40'1 9 17 6'7 
36 48'0 13 10 39'8 8 40 8'2 
27 47'1 II 25 39'7 22 12 7'4 

35 45'S 12 20 38 '8 23 6 6'7 
35 46 ' 6 13 3 37' I 8 26 9' 5 . 
29 45'0 12 39 37'8 7 34 7'2 
31 44'S 12 32 37'8 740 6'7 
J3 45'4 12 53 37'1 1943 8'3 

- - - - - - - 2 I 512 o 20 479 10 28 
516 

33 44'8 13 25 37'0 18 29 I 7'8 
26 44' 3 13 32 38 ' I 8 16: 6' 2 

28 75! J20 i 345 -300 
- - - - - - - 21 0 29 75 i 210 2b5 I 105 
-
-

30 120: 375 285 I 330 
31 105 I 285 75: 375 

-;,- - 27 5 -:~- 309 -. 279 - ---

-
-

- - - - -
- -' - - -

I 0 490 10 42 
2 0 510 17 7 482 13 20 
I 0 509 20 53_

I 
488 J_~_; 

28 44' 8 12 40 II 37' 9 8 47 1,1 6 '9 

~ 43'9 ~_,~~J~ ------
- - - 516 -- < 473 i-I: 

I 
10' I 

. ~Yotc.-The mean val ups of the Potential gradient in Table 5 are computed from the data for those days on whieh values at each of the fOllr hours, 3h, 9h, I5h, 21h, are given 
III the table. A similar note applies to the values in Table 6, 

6. ESKDALEMUIR OBSERVATORY, 

Potential Gradient, I Velocities of . .t'.... Air-Earth .... ... 
\' Char'ge per cc " Q;) <::> "' NOl·th Coml)onent West Coml)Quent, Vertical Component, § 
"olt" per mAtre, 20 ' Ions for I volt .::: ",' Current .~ ~ >., :a.;: .:. ' 

Day, Fa~tor5'5, xl0, per centimetre, §~ X 1016
, ~~~ ~c~~ I I I 

--~-- -'I~~-I ---- --------- ::: x ~ 6 '0 ~;5 '0 Maximnm, Minimum. Maximum, Minimum, Maximum. Minimum, 
3h,19h.15h,\21h, +. I - +. \ - 8 cr' I c2, 15000'Y +, 15000'Y+' 5000'Y +, 5000'Y +, 45000'Y+' 450007+, 

I 
''jm. vjm vjm, V/Ill. E,-r=_B'U'IE,-m=_, U, em/=sec,! em/_=sec, E,-m=~'U'1 Amp/cm

ll
, --- h m I 'Y 'Y h m h m I 'Y i 'Y I h m h 1Il 'Y 'Y h m 

I 1I6 j: 134 153 - - 2 b 2 6 16 ,1042 938, II II IS 50 265: 196 i 3 23 16 10 346 291 7 0 
2 73 183 226 372 - - I a 0 6 55 I 1023 9~6 12 46 13 14 2291 1951 9 8 - - - -

1 I ,I i 
3 195 20 I 183 I 73 - - 0 a 0 0 12 ; 104 I : 989 II 38 13 12 236 I 194 I 2 I 0 20 30 320 308 1 30 
4 146 378 134: 293 - - - - - - - 0 a 0 6 48 1032\ 987 10 53 [3 28 237. 190 9 9 19 26! 318 306 II 50 
) 153' 49 - - - - - - - oa 0 21231026198410431324'240,188831830323310120 
6 134 207 146 183 - _ - - - - - Ib 0 22 IS 1027~ 978 1110 1331242.187 854 20 0 323 313 010 
7 12 79 146 293 - - - - - - - 0 a I 19 47 1033 ! 988 12 6 13 40 254 193 8 33 IS 0 333 3 11 13 10 

8 287 244 250 299 - - - - - -- - 0 a 0 22 40 : 1037 978 I I 47 13 6 237 193 9 5 22 50 328 316 2 0 
9 317 4~8 336 226 - - - - - _. - oa I 20 44 1032 9901 II 23 13 54 230 195 20 39 21 10 328 320 12 0 

10 305 348 281 427 - _ - - - - - oa I - i - • 984 II 52 13 19 240 190 8 46 - - 320 12 30 

~~ 92 31 ~:~ I ~~~ = = = = = = = ~~ = 23 -~6~, 1~61 =! = 23-47 263 = = = = 2~8 24- 0 
, I 

13 329 177 177 128 - - - - - - - I a I 20 IS 10371 969110 36 0 0 239 187: I 32 16 0 346 289 0 8 
14 x 67 159 189 - - - - - - - I b 2 17 43 . III21 9ZJ 23 58 14 8 255 36 ; 20 39 17 27 384 293 24 0 
IS 195 189 .{~ -952 _ _ - - - _ _ 2b 2 2025 1062' 930,0 0 I 0 238 158;1610 1740,362 282 021 
16 -323 79 -1043 250 - - - - - - - 2 b I 17 5 10441 9~41 10 30 14 3 i 237 157 I 17 I 17 0 352 319 2 20 
17 98 348 i 177 372 - - .- - - - - la I 051 1042 [ 9811 II 5 0 34'22g 182: 155 18 10 351 310 118 

18 268 85, 67 I 177 - - - - - - - I b 0 6 52 1017 i 989 10 42 12 57 220 192 : 8 57 23 0 348 341 3 38 
19 116 140 92 1-463 - - - - - - _ I C 0 19 37 1023 988 12 27 13 IS' 225 193 I 8 49 IS 40 346 339 I I 30 
20 165 1I6 128 220 - - - - - -- - I b I 17 25 IOH 998 II 22 18 I 227 189123 54 22 33 355 340 II 10 
21 140 ! 323 _ _ - _ - _ _ I a I 23 0 1026 988 11 5 13 0 236 190 I 0 4 18 0 356 35 1 I 10 
22 X 128 122 I 305 - - - - - - - I b I 14 47 1024 994 I I 41 13 13 231 189.23 42 22 45 356 344 12 30 

23 372 567 214 I 580 -, - - - - - - oa I 22 51 1032 981 10 45 12 18 226 192 : 8 48 21 30 355 350 II 30 
24 256 787 348 I 427 - - - - - - - I b I 17 26 1026. 985 II 20 12 35 234 192 : 8 23 20 30 355 352 0 30 
~g 262 232 , 323 - - - - - - - I a I 24 0 1030 ' 989, II 20 12 29 228 192 1 8 30 IS 10 358 3491 4 0 
27 116 458 , 824 1-2806 -, - - - - - - 2 boo 7 1031 : 988 1223 12 46 224 1991 7 54 IS 0' 358 349: 1 40 

1 153 366 - 1 -- - - - - - I boo 24 1033 i 992 12 28 12 50 228 187< 19 39 19 33 1366 35 1 I 0 45 

~~ 232 2871 x 372 - I - - - - - - I b I 0 19 10251 985 10 45 12 18 I 224 183 \ 18 21 18 33 366 354 12 40 
-37 220 x 1244 - - - - - - - 2 C 0 21 42 1030 I 994\ II 18 13 20 I 223 197' 9 I 17 40 362 356 0 40 

3
0 21

4 1177 232 - I - - - - - - Ib I 1931 10211988 II 5[ 12 38 '2251 196 ! 9 0 20 35366 358 0 0 

~_~_I_-=-:~_1244_--=-II-=-_-=---=--I--=-_-=--=-__ I_b __ I __ O_~_~I_~I~~:~1203 23 21 ~1366 ~~ 
M, 169! 248 157 91 - - - - - - - _ - - 1035 1

1 981 - - 2351 184 I - - 349 327 -__________ ' ,I : 

x Indeterminate,. Ail explanation of the Headings of the columns is given in the Preface, 
§ The values for the vertIcal component are not completely corrected for variations in the zero of the instrument. 



72 OCTOBER 1912.--RESULTS OBTAINED FROM ANEMOGRAPH STATIONS. 

,. 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 l'5 Ill" Ground 4'9 m" NLS,L, 57'3 m, Height of Head above-Roof S'S m_, Ground 13'7 m_, ~1.S_L, 19-2 m, 

Height of Cups above-Roof 4'6 m., Ground 7'6 m" ~1.SJ-, 15'2 m, 
- ----- ~-------~------ -- --- -~----~-- ---.------------ - ---

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

Date. in a 
S. N.! W. E. S. N. :W. E. S.· N.: W.] E. S'I N, ,W.I E. Gust. 

Time of 
Gust, Date. --! -1-----;- I 1 . ---- 1 1 . Hourly 

S. N. W, E. S, ~'_ W, E~ S, ! N. W.! E. s, N. W,] E. HUll. 

I 

2 

3 
4 
5 
6 
7 
8 
9 

10 

II 
12 

13 
14 
IS 
16 

17 

18 

19 
20 
21 
22 

I 
'" \ 2'5 2'5 
••• 5'S 0'7 

... 1 5'6 5'6 

.,. 1'3 0'9 

2"3 2 °3 i .0. 
6'0 9'0 

1'6 4'0 1'3 

6'2 4'2 ' .. , 9'4 

I'S .•. i 4'3 5'2 

3'3 "': 3'3 .. ' 5'2 

0'3 
6'3 

5'5 

3'0 

4'0 
S'I 

I-=v~,--I~H=-l's-,~M~i-n-, 1-----

17'4 16 IS 
15'2 5 30 

13'4 0 
7 '6 12 20 

17'9 14 55 
15'2 0 40 

8'5 10 45 

2 

3 
4 
5 
6 

'-~6'-2-c---
i 

••• 1

9
'1 1'2':8 

, .. ; 9'2 9'7 4'0 10'3 4'3 3'8 
S'2 , .. 10·5 .. ' II'[ ... 7'9 3'3 II '8 

4'0 4'0 
2'6 ••• ! 6'~ 
7'9 ..• I 3'3 
S'I .. , I 5'4 

3'6 S'S 

0'7 3'5 o'S 

4'0 9'7 3'1 
10'3 2'0 10'9 
4'y 4'9 10'2 

7'2 

7'5 
10'5 
12 'I 

14'4 
9'5 

I'S 

1"9 
1'0 

I'S 3'5 ••• i... 3'5 4'9 I'S 13'4 
6'3 
8'9 

10'3 

II 15 

12 55 
24 30 

7 
8 
9 

0'9 0'9 5'1 

7'2 
5'2 

1'0 6'7 2'S 9'3 1'9 9'8 
8'2 

6'9 

7'9 
5'1 
1'1 

6'6 

10'9 

1'0 

0'7 

I'S 90 

0'6 2'9 

3'9 9'4 
3'6 ... S'8 

::~ ::~ ::: I ::: I ~:: ;:~ 
5'2 2'3 
3'6, 4'6 

8'2 ••• 1 .. , 6'9 

4'3 .. ' II I 
4'4 4'4 8'2 
9'7 4'C' 6'6 

0'4 1'3 
3'3 
o'S 0'6 
5'5 I-I 

10'0 

0'8 3'8 
S'S S'S 

7'2 
2 40 

24 25 

10 
I I 
12 

8'2 

4'2 o'S 
3'0 1'3 5'2 2'1 
••• 0'6 o'S 2'4 

7'2 2'3 0'4 

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

1'0 6'71 .. , 2'S 9'4 10'2 

22 30 13 8'2 3'4 S'2 3'4 4'9 5'6 12'1 
3 0 14 3'0 1'3 IO'S 2'2 II'3 6'9 18'0 

IS 40 15 5'2 3'4 9'1 3'S IJ'3 2'2 10'9 2'2 I I '8 
I I 25 16 3'S 5'7 I'S o'S .. , 7'7 1'5 2'4 1I'9 16'7 

7'1 . 

3'S 9'1 
1'0 4'8 3'3 7'9 1'3 6'8 

17'4 
19'2 

IS'3 
19'2 
13 '0 3 IS 17 '5 7'4 3'1 7'6\ .. , 3'6 S'S 1'1 1'7 10'8 

4'7 5'1 3'S 9'1 17'4 g~ jn 18 1'9 1'3 10'6 '''\2'J 44 6'6 S'9 I I 'I 

1'9 9'6 2'S: .. , 6'7 3'6 S'8 16'1 22 35 19 2'5 6'1 6'7 2'S .. , 3'6 S'S 5'7 2'4 9'8 

6'6 9'S ... j .. , II'S 6'2 22'4 II 25 20 S'o 1'6 S'7 , .. I 1'7 6'9 2'9 2'S 2'S 9'8 

5'7 3'8! ••• , .. i 2'S'I4'I '2'6 26'4 15 4 0 21 I'4! 1'4 0'6 o'SI .. · 1'0 1'7 1'1 3'3 

! 

'["0' 112 9 .. ' 
; 5'3 ~ ,.. 5'3 2'S 2'8 2'4 9'8 10 15 22 ... 2'S 1'1 I'S '''I 1'S 1'7 S'3 3'6 S'S 10'~ 

23 3'3 3'3 4'6 1 
' i 2'2 1'4 2'0 7'2 3 55 23 4'9'" 4'9 7'2 •.. 1 7'2 2'0 10'3 3'5 S'S 13'4 

24 2'0 .. ' I .. , 3'6 .. , 0'4 0'6 0'7 3'5 g'l 6 10 24 4'S TI'6 2'4 ... 112 '3 S'j 13'0 4'0 9'7 16'7 

25 0'4 0'9 2'01 ... : .. , 1 ••• 2'0 1'1 2'S 6'3 14 3 0 25 2'5 6'1 1'4 "'\7'1 3'2 7'S g'9 9'5 

26 2'7 I'S 1'9: "'1"'1 4 '5 lO'S 7'6 3'1 16'1 19 10 26 4'0 6'0 4'4 ,,, 10'6 4'1 10'0 4'5 10'9 12'8 
27 6'1 2'5 9'0 .. , J'S, .•• 6'9 6'9 4'S 1'0 25 '0 II 40 27 5'0 12'1 5'4 .. , 1

13 '0 2'S 14'1 4'0 1'6 .. , 15'7 

28 I'g 2'7 4'9 "'I"'!" 7'4 4'9 .. , 6'1 .. , 1'2 18'8 14 0 28 7'S 7'S 2'6 6·4 i .. , 2'5 1'7 1'5 ••• 0'6 14'4 

29 6'S ' '4 ' '4 1 6" 6" 20'6 4 35 29 " 1'0 ' ' 0'9 D'S!," 3'6 ••• I 3 7 .. ,7 .. , _," , 3 .. , 7 7 .. , I' 5 ••• 1 .. ' 1'1 .. , I 2 4 .. 'I 0 4 1'2 
6 

I 

S 17 0 14 5 30 .•• "91'" 4'9 6'4 ," I 9'6 ", 9'S 6'6 11'2 ." 4'6 13,Q 30 7'9 ,.. .., 3'3 7' .. ' .. , 3'1 '0·.. ••. 1'6 1'3 .. , ... 3'0 '.. 0 

__ 3_1 _ ~~~_"_' ~ 14'S ~~~~.~~ ...:.:..:.12::....:.:..:.~~~ s ~ __ 3_1 __ .. _. _Io_'cl~~ ~~_3_'9 _~_II_'S _4_'9
1
_"_' _"_'1_

10
_'6 _4_'41...:.:..:._1_3_·8~ 

St!t} II3'2 106'5 151'0 I IITI 135'3 118'6 125'0 10 7'2 S\t!:} 137'4! 118'5 173'1 133'3 163'0 161'4 145'3 137'2 

sw~t} 46'8 33'1 57'6: 53'7 67'5 65'6 35'2 26'4 s,v~:} 49'6 \- 10'9 83'3 -21'1 59'4 - 3'4 54'9 12'8 
~~~----------~----------~-------~---------~--~---~--=~----~--~---

3 h, 

SCILLy·t§ 
Height of Head above-Ground 9'S m" ~1.S,L, 49'7 m, 
Height of Cups above-Ground 5'S m" M,S,L, 45'7 m, 

9 h, I5h, 21 h. 

GREAT YARMOUTH. t§ 
Height of Head above--Roof lO'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. 

Time of 
Max, 

-Hour, 
12 
I I 

I, 2 

I I, 15 

19 
21 

9, 10 

19, 20 

2, 13 
16, 21 

12 

21, 24 

II 

14 
19 
II 
10 

10, II 
I I 

24 
20 

II 
14 
20 

23, 24 
17 

I I 

18, 19 

14 

Date. 
S'I_~IW'I E __ SJN~, W.\ E~ S'l~l~~-l E. ~~W.!E. 

5·0 ::: I :~: ,., 

Max, 
in a 

Gust, 

Time of 
Gust, Date. __ ~ ____ II----~---I------I~-- a Gust 21ffi' Max. in 

S. II N. \ \V. I E. S~ I N.I W·I E. s. I N,I W·I E. S·I N.I W.I E. (~~~' 
Time of 

Gust, 

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 

, .. I 0'7 

2'7 

3'7 .. , 4'1 
I'S 1'3 

~ 
.. , ~ 4'1 5 '4 

3.0 

4'1 10'0 9'2 6'0 1'61 '" S'I 

0'5 

1'2 ",'5 j 3'5 

5'6! , .. : , .. i 5'6 S'3 
4"8; ... ... 3'2 3'0 

3'3 

I 

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

T'I 

... I 5'6 6'S 

.. , i 4'5 I'S 

0'7 

3'2 1'4 
I'J 1'7 

0'7 

3'0 4'2 

6'S 6'2 

4'3 

1'2 
2'1 

6'2 

6'2 

5'0 
0'7 

"'i'" 
0'7

1 

.. ' 
1'1 

3'9 ['2 

0'4 I'S 
4'S 3'8 

1'7 0'4 
I'S 2'1 

3'8 4'1 

.. 2'1 

2'3· .. , 
: 

4'2 .. , 

9'S: ," .. ,I 0'3 

3'5 ' 

3'5 3'2 

.. , ! .. , 6'2 

2'0\ •. ,' * 
.,. 03 1'3 

o'S 

S'3 

* 
0'3 0'6 0'6 :'.~ ::: 2'7 2'7 

1'5 7'7'" I'S 9'0 3'51 '.. 9'6 

4'9 7'31'" 

* S'S I 2'7 1'1 

4'5 3'2 4'S .. , I'S 2'7 

0'6, 3'21 .. , 2'1 5'0 

4'5IO'9i'" 3'5 
2'0 ... ! 9'S '" 4'5 lO'S 

2'6! 13 'I '" 10'1 I 6'7 

6'9 9'6 

1'5 7'7 
2'4 12'3 

12'4 12'4 

V, 
II '2 

15 '7 
IS '2 

7'6 
10'7 

3'6 

10"7 

13'4 
1 I '6 
5'8 

4'9 
7'6 

12'5 

14'3 
6'3 

13'0 
12 'I 

I I '6 
15'2 

24'1 

29'S 
'I' J3'ol [2'4 '12 '4 

~,,~'I ~'~'''':, ~'~ 5'1112'4 

4'1 4'1 
2'9 .. , 14'7 

6'7 16'2 

5'3 1'1 1'6 2'4 24'6 

". 2'7 6'6 I '" 1'1 .. 5'7 
7'91 ... ,,, ! S'S 

.. , ',2'7 S'o "'\5:3 
2'7 .. , 10'2 .. , I 2 0 

4'3 10'4 
.. , 2'4 5'S 

7'1. 

9'S 

2'7 

11'9 

5'0 

6'7 
1'6 S'I 

2'4 

2'1 

21 '9 
IS '2 
16'1 

19'2 

18'3 

28 8'6 1'7'" * *! * * IO'S II'3 15'2 
29 6'2 ••• 115'1 I '" 

30 II'II .. ,!2'21 , .. 
31 ••• 10'5 IS'S\", 

-1-
S+N &} , 
W +E 133'2 i 148 '5 

6'0 ••• 9'0 9'2 .. , .. , 9'2 .. 'I'" 21 '0 
5'3 .. : 12:8 .•• 5'9 .. , 14:2 .. , .. ' 3'4 17'2 ,.. 25:5 
,.. 8 S S S .. , .. , 7'6 5 I .. , ... 7'0 1'4 ••• 23 3 
--------------
1357 15 1 '3 129'5 114'4 11 4 '71 144'6 

3 8 '7 64'7 42"7 68'4 49'5 51 '4 

Hrs, Min, 
15 4 
14 25 

4 10 
23 50 
10 15 

3 25 
23 10 

23 35 
o 35 

10 15 

12 55 
8 55 

23 45 
I 25 

23 50 
21 25 

15 

21 0 

22 35 

23 40 

4 50 
5 10 

4 25 

5 45 
7 15 

19 15 
2 15 

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 

2'5 2'51 ... 

3'2 0'61 .. , 4'S 1'0 

6'1 

, V, l--:HC:;-r~s~, -o-"=Ii-n. 

4'3 .. , .. ' 18'3 12 20 

3'3 r'4 19'2 7 55 

* * * * * * * 18'3 10 35 
0'5 1'2 9'8 0 45 

i 

~9 ';'1';' * 
0'3 .. . 1:6\... 0'3 
I' "I! .. , I 4! .. ' 0 '7 
1'1 

1'1 

1'1 

1'6 

3'S 

2'1 

0'9 

1'71'" 0'9 

1'6! .. , 0'2 
6'6 

3'0 
1'1 0'6 

1'7 ... 0'4 

1'6 2'3 

o'S 5'7 
1'1 1'1 

0'9!'" 3'6 

4'5: .. ' 
0'7 3:51'" 
3'7 3,7

1

'" 

1'5 3 6; .. , 1'5 
1'6 1'6' ." 1'4 

* 
1'6 

1'1 
2'1 

1'0 1'6 

0'4 

2'4 
0'9 2'1 

1'5 

.0'9 
6'2 1'3 

2'3 

3'0 

2'5 

1'9 
0'6 
2'S 

2'3 5'5 .. , 

1'5 

1'7 

5'7 1'6 

0'9 0'9 
1'7 

2'1 

1·7 

4'5 
1'5 
2'S 

I'S 2'7 

3'6 
1'6 1'6 

1'9 
1 'I 

0'9'1'" 0'4!'" 2'4 
, I 1'9 I 3· ... 1'4 3'3 0'9 2'1 

I'S! ," 0'0 0'0 0'0 0'0 0'7 0'6 

1:2

1

'" 

0'0 0'0 0 0 0'''' 
o'S 

5'2 2'1 

1'1 .. 2'S 6'7 
4'6 

2'0 

3'31'" 1'41 ::: 5'8 13 20 
0'7 3'0 1 1.31 ,.. 6'7 12 45 

0'1 0'3 5'4 2 30 

1'6 

5'2 
3'0 1'9 

'7 
1'6 

4'0 

S'o 

0'1 0'7 

2'8 9'6 

4'5 

1'1 

1'6 

I'S I'S 
1'4 

3'5 

1'3 3'0 

3'3 
2'3 
2'6 

0'4 
2'6 6'4 

1'6 

0'1 
1'0 .. 

6'4 
0'9 

3"6 
10'3 

6'7 
5'4 
5'4 

9'4 
12'5 
5'8 

11'6 

10'3 

10·7 
13'0 
15 '2 
8'5 
9'8 

6'3 
4'0 
3'6 

16'1 

13'9 

I I 40 

17 25 

6 45 
23 45 
13 30 

24 25 
8 IO 

22 30 
20 15 

II 45 
22 40 

2 IO 

21 30 

18 25 
14 40 

14 30 
1 25 

6 50, I73S 
21 55 
12 0 

14 55 28 6'91 .. , 3'5 2'3 3'7 3'7 3'2 0'6 18'3 23 45 

4 10 29 7'6\ ••• 3'1 5'3 5'3 4'c 6'0 4'3 I'S 20'1 1 35 
24 15 30 3'2 ... 0'6 '" 7'2 .. , ,,, .. ' 4'7 4'7 5'9 18'3 10 10 

o 35 ~1 ___ 3_1_ ..:2,~ ~,~ ~ ~ ~,,,,:,:,,:, __ 7_'1 _1_'4 ___ 4_'S ~ ___ ~9_·2_1-_2_0_ 5 

SJ!:} 62'0 53'7 62'5 80'9 

\sw~:} 26'0 32 '3 26'7 39'7 

75'0 73'S 
30 '7 

80'2 

43'0 ~-~E&} 53'4 I_!~~~_ 
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 Greenwi;-
Me~n TIme. * No Record, t Robinson Cup Allemometer; Arms 0'61 m.; Diameter of Cups, 0'229 m. ; Factor 2'2, 

! Robllls~n Cup Ane~ometer; Arms 0'305 m, ; Diameter of Cups 0'127 m. ; Factor 2'8, § Dines Pre~sure,Tube Anemometer. At Grea~ Yarmouth, Holyhead, 
and SCllly the readmgs at fixed hours are taken from the Robinson Anemometer, the maxima quoted are the ~l'eatest wmds m a gust as recorded by the Dmes Pressure TUbe. 
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8, The Lower Layers of the Atmosphere from the Surface to 3000 metres (10,000 ft.) above Mean Sea Level. 

Soundings by Kites (K.). 

BRIGHTOX. K. 5 I. October 10. I I h. 0 m. to 12 h. 30 m. G,M.T, BRIGHTON, K. 52. October 20, 10 h, 30 m, to 12 h, 0 m, G,M,T, 

I Temperature, Wind, Cloud 
Soundings Height Press-I------I Observations Height Press- I-----I 

Temperature. Wind, 

Kites, M.S.L. per sity. Direc- Velo- Remarks, M,S,L. . R.ead- per Direc· Velo-
Den­
sity, 

Humidity, 

Cloud 
Observations 

and 
Remarks, 

with ahove ure. ~ead-I Fall Humidity. Den- I and above ure I Fall I 
mg, k tion, city, I mg k tion, city. m. I m, 

I-----------------__ ~----~---L--------~----~----~--~-----------I-----~----~--~----~ ______________ ~ ____ ~ __ ~ ________ __ 

metres. ,I mb. ° A. 
Greatest \ 

l 900 . 922'2 284 height J I 

500 '967'3 ~85'6 4'1 61 8'8 1'176 ? ~ i 
100 m. above l 1 . ~ , 

ground J 21 5 jIOoo'6 286'81 ,... 72 11'2 I '2IO 95 '! 

Ground level 115I012'5287'2 .. , 76 12'1 1'223 110 67' 

% 
6'0 

Degrees I / !' mgm/cc. from N, m s. 

I '129 150 6'7 Cloudless 
hazy. 

mb, metres.] mb. ° A, 

sky, IOOO 895'0 277 

500 95 1 '3 280'2' 

215 984' 5 284 I 13 

I 15 996' 3 284 '9 i 9 

% 

90 

90 

80 

80 

mb. 

7'4 

9'1 

IO'4 

11'1 

Degrees 
mgm/cc. from N. 

1 '122 260 

mIs, 

20 

1 '179 

1'203 

1'21 3 

260 I 20 
260 , 17 

250 12 

Overcast Cu.-St , 
to clear over· 
head with Ni. 
North horizon. 

Clouds reached. 

---------------1- -----1'----
Computed :. II . 

for M.S.L. 0 'I026 4 .. , ,'" ... ,.. ... 110 6 3 I ... 

I 

o IOIO'I 
,,, i-.. -. -,-.. -. - --.. -. - --.. -. - ~-I--;----... ---

BRIGHTON. K, 53. October 27, II h. 30 m, G,M,T, BRIGHTON, K,54' October 31. loh, 40m, to 12h, 4om, G,M,T, 

Greatest 
height, } 255 86 11'9 1'192 220 Overcast St. 

Rite drawn in 
on account of 
wind rate. 

rooo 888·8 277 I 

500 944'7 280'2 

90 

80 

I 
7'4 1'115 

8'1 1'171 

310 16 

300 

IOO m. above } 
ground 21 5 983'7 285'4 16 86 1~'3 1'195 1 ~ I 215 977'8 283'0 IO'O 80 9'7 1'199 ~ ~ 

Cu.-ni. i over· 
cast. Kite in 
and out of cloud 
at 700 m. above 
sea. 

Grounrllevel. 115 995'5 287 ... 86 13'6 1'202 220 6 115 989'6 284 ... 80 10'4 1'209 300 6 
1--------- _____ '--__ 1_ -------______________________________ _ 

Computed 335 16 for M.S.L, 0 1009'1 ... ... ,.. .., '" 240 14 ... 0 1003'3 ... ... ... ... ,.. '" 

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

TABLE OF HEIGHTS, PRESSURES, AND TEMPERATURES. 

19 12. October 2. 7 h, 0 m, G,M.T, 
Height 

above M.S,L, Pressure, Temp, 

SOUNDING No" R, 18, 
PLACE, MANCHESTER, 

Latitude, 53° 28' N, 
Longitude, 2° 14' W, 

GR~;ATEST } 
HEIGHT, 19'6 km, 56 mb, 219'5° A, Height } 

above M,S.L" 40 m, 
LOWEST } 15'5-

TEMPERATURE, 18 km. 
108-

72 mb, 
21g.o A, 

PLACE OF FALL, Eastwood, 
Notts, BASE OF } 

STRATOSPHERE, 9 '6 km. 268 mb, 223'5° A, Distance, 
and 

Orientation, 

86 km, 
Type No. I, 

From observations a.t Station, 

PRESSURE (M, S. L.), 

TEMPERATURE, 

V APOUR PRESSURE, 

GRADIENT WIND :-Direction, 

Velocity, 

Correction for Curvature, II Final Component., { ~: :~ ~: 

at 7 h. 

1004 mb. 

278° A. 

55° 

10'0 mIs, 

+ 3'9 mIs, 

- II '4 mIs, 
- 8'0 mIs, 

at 18 h, G,M, T, 

10q. mb. 

279° A, 

55° 

7'1 mis, 

+ I '0 m/s, 

- 6'6 mIs, 
-4'6 mIs, 

above Pressure. 
Height I I Temperature. I 
M, S, L. I Reading, I Fall per km, 

km. mb, ° A, °C, 
19'0 61 219 
18'0 72 218'5 
17'0 84 218 
16'0 100 99 218 
15'0 116 218'5 
14'0 136 219'5 
13'0 159 222 
12'0 186 225 
II'S 200 226 
II '0 217 227 
10'0 253 225'5 
9'0 292 226 I 
8'8 300 227'5 I 

8'0 342 232 
7'0 397 240 
6'9 400 241 

6'0 457 246 
5'3 500 25 1 
5'0 523 253 
4'0 600 599 258'5 
3~ 6~ ~4 
2'8 700 265 
2'0 781 268 

r~ I' :: 887~~r: 
... IOOO 279'5 

-0'5 
-0'5 

0'0 

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

.- 1'5 
0'5 
6 

8 

6 

7 
5'5 
5'5 

4 

2 

9'5 

REMARKS. 

Balloon seen falling at 9,25 a,m. 
on October 2nd, 

--Grou;;;-I'--IOOO-- ---2m ---------------------
M,S, L, 1004 

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

1912. October 3. 

GREATEST 
HEIGHT, 

Height 
abovE'M.S.L. 

} 21'6 km. 

LOWEST \ I . k 
TEMPEP,ATURE, J 45 'm. 

BASE OF l 10'0 kill. 
STRATOSPHERE, J 

Type No. 1. 

From Observations at Station. 

PRESSURE (:\1. S. L, ) 

TE:~lPEP,ATURE, 

VAPOUR PRESSURE, 

6 h. 55 m. G.M.T. 

Pressure. Temp. 

44 mb. 2300 A. 

152 mb. 222 c A. 

260 mb. 2260 A. i 

! 

SOU~Dnw No., R. 19. 

PLACE, :MANCHESTER. 

Latitude, 53" 28' N. 

Longitude, 2° 14' W. 

Height } 
above M. S. L., 40 m. 

PLACE OF FALL, Knowl!:', 
Warwickshire. 

Distance, 
and 

Orientation 

129 kill. 

at 7 h. at 18 h. G.}!. T, 

1022 mb. 1031 mb. 

282 0 A. 

GRADIENT WIND :-Direction, 

Velocity. 

25° 

7'2 m/s. 
+0'7 mls 
- 3'3 m/s. 

Station in 

the centre 
of an 

anticyclone. 

Correction for Curvature, 

Final Components, {~. :~ :: -7'2 m/s. 

19 12. October 4. 6 h. 55 m. G.M.T. 

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

GREATEST } 
HEIGHT, 21'5 km. 45 mb. 227'5 0 A. 

LOWEST } I . k 
TEMPERATURE, 54 m. I 16m b. 220' 50 A. 

BASE OF } 10'9 km. 
STRATOSPHERE, 232 mb. 

Type No, I, 

SOUNDING No" R. 20. 

PLACE, MANCHESTER 

Latitude, 53" 28' N, 
Longitude, 2° 14' W. 

Height } 
above M. S. L. , 40 m. 

PLACE OF FALL, Ellistown, 
near Leicester. 

Distance, 
and 

Orientation, 

109 km. 

136°. 

Height 
above 

:\J.S, L. 
PrE'ssure. 

T,mper.tum. I 
REMARKS. 

Reading, Fall per km. 
"----- ~--·0c.---------~------ -----------'--

km. lIlb. 
21 '0 48 229 
20'8 50 228'5 
20'0 56 228'5226'5 
19'0 65 227 '5 225 
18·0 76 227 223·5 
17'0 88 226'5222'5 
16 2 100 226 222 ·5 
16'0 103 226 222'5 
15'0 120225'5222 
14 0 141 225 223 
13'0 164 225 
12'0 I 191 228 
117 I 200 229'5 
11'0 223 229'5 
10'0: 257 226 
9 0 I 297 228 
8'9 300 228·5 
8'0 I 344 233 
7'0 I' 400 399 239'5 
6'0 460 245 
5'4 500 248'5 
5 '0 530 252 
4'1 600 256 
4'0 609 256'5 
3 '0 694 259 
2'9 700 259'5 
2'0 791 263 
I '9 I 800 263 '5 
1 '0 900 903 270 

1 ___ 0_'2 __ 1 _1_00_0 ___ 1 __ ~75 __ 
Ground 1017 277 
)I.S.L. 1022 

21'0 I 

20 9 
20'0 
19.0 
18·0 
17'0 
16'3 
16·0 
15'0 
14'0 
13 0 
12·0 
II '9 
II ·0 

10'0 

50 

100 

200 

300 

104 
123 
144 
169 
197 

230 
267 

223'5 
223'5 
223 
223 
222'5 
221 
221 '5 
221 
221 
223 
224 
223'5 
223'5 
222 

-0'5 -2'5 

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

-0'5 o 

-0'5 -0'5 
-0'5 I 

o 2 

3 

1'5 

- 3'5 
2 

5 
6'5 
5 '5 
7 
4'5 

2'5 

4 

7 

-0'5 

o 
-0'5 
- 1'5 

o 

o 
2 
I 

-0'5 

- 1'5 
I 

8'5 
------------------------------------1 

9'2 
9'0 
8·0 

223 
230 

23 1 '5 
239 
243 
245 
249'5 
252 

256 '5 
262'5 
264.5 

7'5 
6 From Observations at Station 

PRESSURE (M,S. L.) 

TE~lPKRATUR E, 

VAPOUR PRESSURE, 

GRADIE~T Wnw:-Direction, 

Velocity, 

Correction for Curvature, 

Final Components, { ~'t~O ~~ 
) 

at 7 h. 

1036mb. 

278 0 A. 

at 18 h. G.M. T. 

1036 mb. 

281 0 A. 

Station in the centre 

of an anticyclone. 

1912.· October 4. 7 h. 0 m. G.M.T. I SOUNDING No., R.K.C. 45. 
Iii PLACE, MUNGRET COLLEGE, 

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

GREATEST } 
HEIGHT, 15'7 kIll. 109 mb. 

LOWEST } 15'7 km . 
TEMPERATURE, . 109 mb. 

BASE OF } 
STRATOSPHERE, See" Remarks." 

Type No. 

Temp. 
Latitude, 52° 38' N. 
Longitude, 8° 41' W. 

Height } 
above M.S.L" 15 m. 

PLACE OF FALL, Midleton, Co. 

Distance, 
and 

Orientation, 

Cork. 
88 kIll. 

----------------------_.----~------

From observations at Station. 

PIt ESSURE (M. S. L. ), 
TEMPEKATURE, 

VAPOUR. PltESSURE, 

GRADIENT WI~D :-Direction, 
Velocity, 

Correction for Curvature, 

Final Components, { ~. :~ ~'. 

at 7 h. 

1036 mu. 
2740 A. 

Station 
near the centre 

of an anticyclone, 

at 18 h. G,M. T, 

1035 mb. 
282 0 A. 

225 0 

I 1'9 m/s: 
+1'4 m/s. 

9'4 m/s. 
9'4 m/s. 

400 

500 

600 

700 

417 
476 

543 

623 

7·3 
TO 
6'0 
5'6 
5'0 
4'3 
4'0 
3 '1 

3'0 
2'0 
I· I 

712 
800 805 
900 

0'3 1000 1'0 I 
Ground 
.M.S.L. 

1032 
1036 

15'0 123 
14 '0 143 
13'0 167 
12'0 196 
11'9 200 
I I '0 228 
10'0 268 
9'3 300 

9'0 311 
8'0 361 
7'3 400 

7'0 416 
6'0 477 
5'7 500 

5'0 547 
4'2 600 
4'0 616 
3'1 700 

3'0 710 
2'1 800 
2'0 806 
1'1 900 
1 '0 911 

_O~3 ___ ~OOO __ _ 

Gronnd 1034 
.M. S, L. 1036 

269 
269 
272 
273'5 
274 

4'5 

7 
8 

4'5 

3 
2 

_ 275 '5 -- _____ 1 ___________ _ 

276 

21 3 
21 3 
214 
216 

216 
217 

222 
229 

253 

261 

o 
1 

2 

o 
I 

5 
7 

9 
8 

7 
8 

6 

4 

o 

Inversion of 2 0 from 1'2 to 2'1 km. 

The temperature gradient above 
9 kIll. is so irregular that no 
definite value can be assigned 
to He. 

Temperature 2180 at 10'2 km. 

Calm. E. Cirrus moving slowly 
from W.S.W. 



THE UPPER AIR.-OCTOBER 1912. 75 

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

TABLE OF HEIGHTS, PRESSURES, AND TEMPERATURES. 

October 2. 7 h. 0 m. G.M.T. SOUNDING No., R. 206. 

Height 
above M.S.L. 

GHEATEST } 
HEIGHT, 13 km. 

LOWEST 19'2 and 
TEMPERATURE, J 13 km. 

BASE OF } 
STRATOSPHERE, 9'2 km. 

Type No.!. 

Pressure. 

16S mb. 

291 mb. 

Temp. 

224° A. 

224° A. 

224° A. 

PLACE, PYRTON HILL. 

Latitude, 

Longitude, 

Height 
above M.S.L., 

SIO 38' N. 
1° 0' W. 

} ISO m, 

PLACE OF FALL, WealdstollC. 

Distance, 
and 

Orientation, 

56 km. 

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

From Obscrvations at Station 

PRESSURE (M. S. L.), 

TEMPERATURE, 

VAPOUR PRESSURE, 

GltAlJIENT ,Yvw:-Direction, 

Velocity, 

Correction for curvature, 

Final Components, { ~. :~ ~: 

at 7 h. 

1017 mb. 

2800 A. 

40U . 

9'7 llI/s. 
+ 3'5 m/s. 

- 8'5 m/s. 
- 10'J m/s. 

at 18 h. G.M.T. 

1013 mb. 

279° A. 

85°, 

10'0 m/s. 

+ 3'9 mis, 

-13'8 m/s. 
- 1'1 m/s. 

Height II n.bove 
M.S.L. 

Pressure. 

1 

___ T_em_p_e_l~_tu_r_e· ____ 1 

Reading. ! Fall per km. 

km. I mb. II ° A. °C. 
13'0 165 I 224 I 

~~:~ 200 19
2 

I 2~~ 2'5 

REMARKS. 

Noticeable fall of temperature above 
I I km., as on the 3rd aud 4th. 

~~.~ ~~? II ~~~·S -~7'5 
9'0 300 225 Light N.N.E. wind. Overcast, 
8'0 347 I 232 Clouds at 7 km. 
7'0 400 402 239 7. 
6'0 463 246 7 
5'4 Sao .. , 8 

f~ 600 53
1 2~,4 7 I 

4'0 605 261 II 

3'0 68~ 267 6 

H :: ::! :~: : I 
0'9 900 .. , I 

--------------1-------------, 
GrOllllll. 1000 280 ... I I 
M,S,L. 1017 '" .. , 

" I 

TABLE OF HEIGHTS, PRESSURES, TEMPERATURES, AND WINDS. 

19 12 . October 3. 7 h. 5 m. G.M.T. I SOUNDING No., R, 207· 

[

PLACE, PYRTON HILL, Height 
above M.S.L. Pressure. Temp. Latitude, Slo 3()' N, 

GREATEST } 
HEIGHT, 15 km. 

LOWEST } 
TEMPERATURE, 15 km. 

° i Longitude, 1° 0' \V. 
221 A. H . 1 t } 

eI~ 1 ISO 
I above M.S.L., m. 

221 c A.' 

127 mb. 

BASE OF } 
STRATOI-iPHERE, 8'8 km. 

iPLACE OF FALL, Pulborough· 

316 mb. 229 0 A.I Distance, 80 km. 
I and 

Type No.2. 

From ob~ervations at Station. 

PltESSUltE (M.S,L.), 
TEMPEI~ATURE, 
VAPOUlt PRESSURE, 
GRADIENT WIND :-Direction, 

Velocity, 
Correction for Curvature, 

1." I C { W. to E. £l\la omponents, S. to N. 

I Orientation, 

at 7 h. 

1033 mb. 
276° A. 

400 

9'8 m/,>. 
+2'4 m/s. 
-7'8 m/s. 
-9'3 m/s. 

a.t 18 h. G.M,T. 

1032 mb. 
277 0 A. 

500 

8'7 m/s. 
'+ 1'1 m/s. 
-7'S m/s. 
- 6'3 m/s. 

Height 
above 

M.S.L. 

km. 
IS '0 

14'0 
13'0 
12'0 
1 1'9 
I 1'0 
10'0 
9'2 
9'0 
8'0 

1"5 
1'0 
0'5 

Ground 
M.S.L.[ 

Pressure. 

mb. 
127 
147 
171 
197 

200 

300 

400 

1016 
1033 

Wind. I Tomp"a'um. 

IR 1· I Fall per D,irec-I v.elo-I CompoIlents. , ear lng kn·l. I tlOn. CIty. 

vA. 
221 
223 
225 
227 

230 

229 

2 

2 

2 

3 
- 1 

o 

229 6 
235 

273 ·S 

Degrees w. to E. :8. to N. 
from N. m/s. m/s. m/s. 

32 

32 

30 

12 
12 
15 

-6 
-6 
-7'S 

-10 
-10 
- 13 

REMARKS. 

The lower part of the trace 
too faint to be deciphera­
ble. A temperature mid· 
way between those of the 
2nd aJ\d 4th up to 8 km. 
is assumed in calculating 
the heights. 

Remarkable fall of tempera. 
ture from J I to 15 km. 

TABLE OF HEIGHTS, PRESSURES, AND TEMPERATURES. 

19 12 . October 4' 
Height 

above M.S.L. 

7 h. 6 m. G.M.T. SOUNDING No., R. 208. 

GREATEST } 
HEIGHT, 17 km. 

LOWEST } 10'7 and 
TEMPERATURE, 16'0 km. 

BASE OF } 
STRATOSPHERE, 10'7 km. 

Type No. I. 

Pressure. 

91 mb. 

243 mb. 

Temp. PLACE, PYRTON HILL, 

Latitude, 51° 38' N. 

Longi tude, 10 0' W. 

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

PLACE OF FALL, Bognor. 

Distance, 95 km. 
and 

Orientation, 1690 

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

From observations at Station 

PRESSURE (M.S.L.), 

TEMPERATURE, 

VAPOUR PRESSURE, 

GRADIENT WIND :-Directioll, 

Velocity, 

Oorrection for Curvature, 

at 7 h. 

1034 mb. 

274° A. 

at 18 h. G.M.T. 

1036 mb. 

277° A. 

Height I 
above 

.hI.S.L. 

km. 
17 '0 

16'4 
16'0 
15 '0 

14'0 
13'0 
12'0 
11'0 
10'0 

9'3 
9'0 
8'0 
7'3 
7'0 
6'0 
5'7 
S·o 
4'3 
4'0 
3'2 
3'0 
2'0 
2'0 

1'2 

Pressure. 

mb. 
91 

100 

200 

300 

500 

600 

800 

900 

5S0 

628 

718 

81 3 

I
· Temperature. I 

Reading. I Fall per km. 

21 7 
218 
220 

221 
222 
218 
221 

226 
234 

241 
249 

262 

-4 
I 
2 
I 

I 

-4 
3 

5 
8 

7 
8 

7 
6 

5 

I 
.. , I I 

1'0 917 273 

REMARKS. 

Inversion at the surface 271 0 to 
277°. 

Isothermal 2'1 to 3'1 km. 

Unusual fall of temperatnre above 
the isothermal, as on the 3rd. 

Calm. Light fog. 

Final Components, {WS . tONE .. 
• to .. 

) 

Station in 

the centre 

of an 

anticyclone. 

~.~8 II S 

Ground ~-17-- ----2-7-
1 
--1---.. -·-------------------

Ii _________________________________ . ______________ ~_M __ .S_.L_.~ ___ 10_34 __ _L ___ ._ .. __ ~!----... --~------------------~ 

ti('. 



76 OCTOBER 1912.-THE UPPER AIR. 

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

TABl.E OF HEIGHTS, PRESSURES, AND TE:MPERATURES. 

19 12 . October 10. 16 h. 30 m. G.:~LT. SOU~PI~G No., R. 209. Height 

I 

Temperature. 
above Pressure. 

Height Pressure. Temp. 
PLACE, PYRTON HILL. 

above l\I.S.L. Latitude, 51° 38'N. 

l\I.S.L. Reading. 

GREATEST } 14 km. 157 mb. 218° A. Longitude, Ie 0' 'V. 
HEIGHT, Height 

} ISO m. LOWEST } above M.S.L., 
TEMPERATURE, ... ... .. . 

BASE OF } 
PLACE OF FALL, Abingdon. 

STRATOSPHERE, 11'0 km. 233 mb. 14° A. Distance, 20km. 
and 

Type NO.2. Orientation, 280°. 

km. mb. °A. 
14'0 157 216 
13 0 170 21 5 
12'0 200 198 214 
II'O 233 214 
10'0 273 220 
9'4 300 ... 
9'0 317 227 
~'o 366 235 
7'4 400 

! 

... 
7'0 419 244 

From Observations at Station at 7 h. at 18h. G.M.T. 
6'0 482 253 
5'7 500 ... 

PRESSURE (M.S.L.), 1024 mb. 1026 mb. 

TEMPERATURE, 270° A. 272° A. 

5'0 550 261 
4'3 600 I ... 
4'0 625 

I 270 I 

VAPOUR PRESSl:"RE, ... ... 
GRADIEXT ,\VIXD :-Direction, 1250

• Secondary. 
Velocity, 7'0 m/s. Gradient 

Correction for Curvature, + 1'4 m/s. irregular. 

Final Components, {~: :~ :: - 6'9 mIse ... 
4'8 m/s. ... 

3 '1 700 I 
I ... 

3'0 710 i 276 
2'0 800 803 I 283 
1'0 900 I ... 
1 '0 906 i 282'5 

----- I 

Ground --1-0071 285 
M.S.L. 1024 i 

... 

TABLE OF HEIGHTS, PRESSURES, AND TEMPERATURES. 

19 12. October 23. 15 h. 54 m. G.M.T. SOUNDING No., R. 210. 

Height 
above M.S.L. 

GREATEST } 
HEIGHT, 13'2 km. 

LOWEST } above 
TEMPERATURE, 10'0 km. 

BASE OF } • k 
STRATOSPHERE, 9 4 m. 

Type NO.2. 

Pressure. 

157 mb. 

277 mb. 

Temp. 

2290 A. 

2240 A. 

224° A. 

PLACE, PYRTON HILL. 

Latitude, 

Longitude, 

Height 
above M.S.L., 

51° 38' N. 
1 0 0' W. 

} ISO m. 

PLACE OF FALL, Quainton. 

Distance, 24 km. 
and 

Orientation, I 10. 

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

From Observations at Station 

PRESSURE (M.S.L.), 

TEMPERATURE, 

V APOUR PRESSURE, 

GRADIENT WIND :-Direction, 

Velocity, 

Correction for Curvature, 

Final Components, { ~. :: :: 

at 7 h. 

922 mb. 

2740 A. 

... 

Pressure 
Distribution 

irregular. 

'" ... 

at 18 h. G.M.T. 

994 mb. 
280° A. 

... 

... 

... 

... 

... 

. .. 

I Fall per Km. 

°C. 

- I 
-I 

0 
i 6 

7 
8 

9 
9 

8 

9 

6 

7 

-0'5 

... 

. .. 

REMARKS. 

Inversion 281 0 to 
I '5 to 1'9 km. 

Clear. E.S.E2• 

283
0 from 

Time is expressed in the hours I to 24 of civil reckoning. Temperatures are expressed in degrees absolute (273 0 A=oo 0.). 
Pressure is given in millibars (1000 mb. = 1 C.G.S. atrnosphere=7So mm. approximately). Heights are given in kilometers (km.). 
Gradient Wind is taken to be tangential to the isobar and is computed by tbe formula -y=2 CAl P V sin cp. 
*Base of Stratosphere.-TYI'E I.-When the stratosphere commences with an inversion, the height and temperature of the first point of zero temperature gradient are given. 
TVl'E 2.-When th.e stratosp~ere begins with an abrupt tran.sition to a temperature gradient below 2° per km. without inversion, the height and tempe.rature of the abrupt 

t~ansItlOn are gIven. TYPE 3.-Whell 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." 



iVIETEOROLOGICAL OFFICE OBSERVATORIES-GEOPHYSICAL JOURNAL. 
NOVEMBER 1912.-DAILY VALUES REFERRED TO GREENWICH MEAN TIME AND UNITS, 

BASED ON THE C.G,S. SYSTEM, [Price Is, 

Second Year,-No, 11. Meteorology, Solar Radiation, Seismology, Atmospheric Electricity, and Terrestrial Magnetism. 

1. SEISMOLOGIOAL JOURNAL :-ESKDALEMUIR,-Lat. 55° 19' N. Long. SO 12' W. 

Date, i~~~roseisms. _I Earthquakes, 

Penod. Amp, 
Remarks, 

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 

s 
6 

6-7 
6 

S--6 
5 

5- 6 
6 

5-6 
5 
7 
7 
7 
5 
5 
4 
6 

7- 8 
7-8 
7 
7 
6 

7-8 
7 
6 
6 
6 
6 
6 
4 
6 

P-
1'2 
2'5 
2'S 
1'6 
1'0 
0'4 
1'5 
0'5 
1'0 
2'7 
3 'I 
2'5 
1'0 
0'8 
0'6 
0'5 
1'4 
1'4 
3 'I 
2'7 
1'2 
2'4 
I' 5 
1'0 
1'5 
4'2 
7'2 
2'3 
1'9 
1'7 

I, 1. 
Iu, Iu, I, I. 

I. 

I. 
IIlu, Iu, II. 

I. 

I. 

I. 

I. 

II. 

I. 

I. 

-I. 

I. 

1St I, Long waves 6 h, 22 m.-6 h, 33 m, I, Long waves 19 h, 37 m,-19 h, 47 m, 

2nd Iu, P=3 h, 10 m, 50 s,' S=3 h, 18 m, 8 s,' L=3 h, 24 m, a=s660 km, Iu, P=4 h, 16 m, 17 s,' S=4 h, 24111" L=4h, 29 m, 
I, Trace oflong waves 14 h. 45 m, I, S=21 h, 48 m" L=2I h. S4 m, 

3rd I, L=6 h, 48 m, 

6th I, Long waves IS h, 17 1l1,-IS h, 35 m, 

7th IIIu, P=7 h, 50 m, 56 s,' S=7 h, 59 m, 48 1:3" a=7445 km" a.=26° 34' W of N, Epicentre 52° 12' N, 141° I' W, 
Iu, P= 16 h, 56 m, 32 s" S= 11 h, 7 m, 18 s" a=9730 km, II, P confused by end of preceding earthquake, S= 17 h, 49 m" 
L=18 h. 7 m, 

8th I, SI=8 h, 18 m" L=8 h, 42 m. 

loth I, Long waves 3 h. 20 m, 

14th I, L= 17 h, 45 m, 20 S. 

17th I, S~=11 h, 55 m, 37 s,' L=12 h, 10m, 

19th II, P confused by wind disturbance, S= 14 h, 16 m, 54 s. 

22nd I, Trace of long waves I h, 32 Ill. 

25th I, L=9 h, 44 m, 

28th I, Phases lost during change of sheet. Long wave max 21 h, 16 m, 

30th I, L=3 h, 19 m, 
Records much confused by microseismic movements, 

An explanation of the notation used is given in the preface, 

2, VALENCIA OBSERVATORY, CAHIRCIVEEN (KERRY).-Lat, 51
0 

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 :-Thermometers, h t = 1'2 m, Rain-gauge, hr = 0'6 m, Sunshine Recorder, h. = 12'8 m. Cups of Anemometer, ha = 13,7 m, 

Day. 

Pressure 
at 

Station 
Level. 

Air Temperature ill 
DegreeR Absolute. 

Hum.idity, Wind Direction in 
1---------1 points (8 = E, 16 = S) 

and Velocity 

P
Vapour Percentage. (metres per second), 
ressure, 

Cloud Amount 
and 

Weather, 

Rain 
24 05 

Magnetism, 

Remarks, 

--------1----------:---1-----1 ~--- I--------I------~---~ 

____ =-h._l:2:.._~ h, 21 h, \ Max, \ Min, 9 h, 121 h, 9 h. 121 h. ~_9_h_, _1 __ :~~ __ 1_~~~_~2 h, 

hours .S 
begin- ~ 
ning § 
10 h, W 

2 

3 
4 
5 
6 

7 
8 

200+ 200+ 200+ 200+ 
mb, mb, 0 ° ° o 

1028'9 1027'7 74'9 80'3 81 74 
millibar, 
6'5 7'8 

% 
93 

m/sec. 
I 

m/sec, 
8 4 

Tenths of Sky 
covered, 

1= 4-
mm, 

0'5 
hI'S, 
5'1 Fine to fair; hazy early, 

1023'4 1022'1 82'S 83'1 84 80 10'2 'I 10'5 85 84 10 5 9 4 10=° 9 1"0 - Dull, with =0, .0 ct, ,......., 
1020'9 1019'6 84'2 84'9 x86 83 11'2,12'2 83 90 10 4 12 9 7 10 5'1 - Gloomy, .. , -.. .. . 
1017'6 1013'0 85'4 85'7 x86 84 14'2 14'6 99 99 15 7 19 5 10=°. 10=° 8'4 - Overcast, with =0, Frequent., .. , ,,, .. . 
1015'9 1019'2 83'9 83'2 85 83 12'9 12'6 98 100 25 6 - I 10=° 10=° 0'8 - Dull and misty, ... ... .., 
1021'8 1024'1 83'S 84'3 x 86 83 12'6 13'2 100 99 II 3 16 3 10=° 10=° 0'3 - =0 and overcast all day. ........ . 

1024'0 1025'8 84'4 84'5 x 86 84 13 '2 13'6 98 100 14 6 15 4 10=° 10=°.° o'S I '6 Heavy mist; clearing midday, 17908 : 20 25'S 68 11'4 
1026'5 1024'0 84'4 84'6 85 84 13'2 12'9 99 95 16 3 15 5 10=° 10=° 0'3 - Dull throughout, with =0, ... l .. , ... 

9 1018'2 1017'4 84'3 82'8 85 82 12'2, 9'2 91 75 15 5 24 9 10=° 10=° 0'5 0'5 Gloomy and misty, ...... '" 
10 1014'0 IOIl7 83'3 83'0 85 82 10'5 9'5 84 78 21 12 28 II 10=° 7 1'0 - Gloomy, [p.... .., ... 
II 1012'8101 5'3 79'7 78'3 82 n 8'2 7'5 84 83 28 10 30 13 6 5 5'1 4'6 Fair at first, Frequent •• squalls ,,, I'" ... 

12 
13 
14 
15 
16 

101 7'3 IOT7'3 80'1 78'9 81 n 7'8 6'5 77 70 32 9 1 II 7 5 5'3 3'0. or. squalls throughout, ,..... , .. 
1018'1 1020'7 81'1 81'5 82 77 7'5· 7'8 71 72 32 14 32 9 4 10 1'0 5'0 Fair during day; squally later, ... ... . .. 
1021'2 !1023'9 83'0 82'6 84 81 11'2 9'5 91 78 32 '6 32 4 10 8 0'3 1'3 Gloomy to fair, .. , I'" ... 

1024'411025'2 82'3 82'1 83 82 10'9 10'5 92 92 32 4 - I 9 10 - 0'4 Dull, ... :'" '" 
1023'711021'7 81 '2 82'8 83 81 10'5 10'5 96 88 - I 24 7 10 6 0'5 0'1 Dull day; improving in evening. ... ..' ... 

17 102I'7 !1018'4 81 '3 82'3 i 84 81 9'5 11'5 88 100 18 3 - I 6 10=°. 2'3 0'1 Fair, then dull with .0, ... '.. . .. 

18 1021'511025'4 82'5 84'3' 85 81 10'9 12'6 91 93 30 7 26 5 9 10=° 0'5 1'8 Fair to misty, ... I .. · .. , 

19 1025'5 :1025'9 83'3 83'2 84 83 8'8 9'2 72 76 28 8 24 7 8 10 - 0'1 =0 and overcast most of day, .. , I .. · ... 

20 1025'711025'1 83'3 84'3 84 83 II'9 13'2 96 99 21 6 22 7 10=°.° 10=°.° 0'3 - Heavy mist throughout, .. , I .. · , .. 

21 1026'911026'4 84'6 84'2 x86 84 13'2 12'2 96 93 21 5 16 4 10=° 9 0'3 0'8 Dull generally, ... I .. · .. ' 
22 1024'81 1022'1 84'4 84'6 85 84 11'2 12'9 83 95 15 5 14 7 10 10. 3'6 - Overcast all day, .0 n, ... 1:'" .. , 
23 1019'3 1021'4 84'2 82'3 85 82 12'9 8'8 96 74 16 4 25 8 10 5 0'8 0'2 Dull to fair in evening; squally, ... .., .. , 
24 1024'911021'8 82'9 84'1 85 82 9'8 II'2 81 85 20 8 19 6 10 10=0 3'3 0'1 Dull, .. , I... .., 
25 1010'3 ilO07'8 83'1 82'9 85 82 II '5 10'9 93 89 21 13 17 6 10=° 10 S'8 0'2 Showery and dull, 17.9.°.61120 .. , j'6 68,,1.0'6 
26 985'1 I 991'2 83'1 n'2 85 n 10'2 6'8 83 83 20 17 24 9 5 6 6'9 I'O;! 8 h, •• squalls, < n, 

27 990'4 1006'S 757 79'0 81 75 6'8 I! 7'8 91 84 I II 30 2 5 8 4'1 3'9 R 5 h, 45 m" with. -It- showers, ... I .. , 
28 1004'1 997'5 n'3 78'7 80 75 8'2 7'5 97 83 - I 31 8 10=° 10. 9'1 - Frequent. throughout, ,....-
29 995'3 9947 75'1 75'1 79 75 6'81 6'1 93 84 7 2 5 5 4 2 0'5 0'2 Very cloudy; good visibility, ... ... 
30 1008'5 1010'4 73'7 73'1 79 n 72 5'8 5'4 87 87 4 2 2 2 3 1 10'2 3'5 -It- showers 10 h,-12 h" then fine, .. , .. , 

- ----------- --- ----!--- --- --- ----- ------------------------------------- -----
Means 1017'1 101 7'4 81'8 81'9 83'6 80'2 10'3 i 10'2 90 87 6'3 5'9 8'1 8'2 78'3 I'I2 Monthly Totals or Means. 17907 20 26'0168 11'0 
)\ormal;;;-I- ------ ------------------ ---------------- ---'~ 

1 40 years 1'4 lOll'S 81'3 81'4 84'3 79'~ 9'6' 9'6 87 86 5'7 5'8 - - 137'9 2'21 Normals, 40 years, I 

l 
30yrs 

- _______ 35 years 25 years 30 years 30 years • 

. Wt.39025/327-375-9/13, N. & Co" Ltd, Gp. XV, Note.-The cloud amounts in italic type at Valencia were taken at 21 h. 16 



7S NOVEMBER 1912,-METEOROLOGY AND SOLAR RADIATION, 

3, K_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 above Ground :-Thermometers, h t = 3'0 m, Rain-gauge, hr = 0'5 111, Sunshine Recorder, hs = 14'3 m, Cups of Anemometer, ha = 21'3 111, 

Day, 

Pressure 
at 

StatiOll 
Level. 

Air Temperature in 
Degrees Absolute, 

Humidity , P~Y~~:(r~~,t~o~l~~) Clouda~31Ount R;lll '-;cr., ]~~~ (3 

Yapour and Velocity 'Veather, hOlll'S ~ ~ ~ S' ~ 
Pressnre, Percentage, (metres pel' second), begin- :::: ~ Po. H ~ 

___ ~_ ning;::j $ e; 

Earth 
Tempera­

ture at 
10 h, 

1 if.) ;;;~ ,S --.--
9h,! 21h, 9h, 21h,\~Iax'l.Mill' 911,\21h, 911,\2111, 9h, \ 21h, lOll, i 22h, 10 I, ~~ ~ O'3m,\l'2rri, 

Remark:;, 

m b, 111 b, 200; 200 + i2' ~ III~OO + 'n~~iba<', 1 % i;; m/,"c, n*''', T ellct:v',;;dSky ",m, h,'s, 200 + 200 + 200 + 
1 1026'6 1029'4 75'7 75'2 80 74 5'4 5'8 I 71 I 79 28 4 - I a 0=° - 6'9 '050 67 8;'8 83'6 '-'; fine througho\lt. 

2 1028'3 1026'4 75 '2 76'3 82 73 6'1 6'1 I 83! 77 27 2 26 2 1=° 1=° - 5'3 '045 66 80'4 83'6 '-'; =0, but 111ostl-,- tine, 
3 1027'0 1027'S 73'2 73'8 80! il 71 5'1 6'1 ii' 84 92 - I - I 5=° ?O=O 0'3 3'3 - 65 79'6 83'S L-I; misty to fint', ' 
4 1026'5 1021'I 77'0 80'8 84 I il 71 6'8 9'2 85 86 - I 19 5 10=° 10 4'6 0'5 - 66 79'0 83'4 =; dull. 
5 1010'6 1015'6 81'3 82'8 84 1 80 10'2 IO'5! I 95 i 88 18 3 32 3 10.°=° 10 0'3 - - 76 79'8 83'2 • early; mostly d\lli. 
6 1022'0 1025'4 82'8 82'4 84 I 82 11'2 10'9 93 i 93 - 1 - I 10=° 10=° - - - 81 80'8 82'9 =0 and overcast tlil'onghont, 

7 1028'710277 82 '9 84'6 x86 8211'2 1l'9 9118715 2 19 410=° 10 .- 1'8 - So 81'382'9 Dullandmistytofiuf', 
8 1027'6 1027'8 SS'O 84-2 ;,_'86! 84 12'2 11'9 I 89 89 22 4.)~ [24 2 10 10 - -' - 82 81'9 82'9 Overcast all day, 
9 1024'0 1015'0 84'0 81'3 "'86 I 81 II'S 9'51 88 88 19 - 17 2 10=° 10 - 0'1 - 82 82'4 82-9 Dull. 

IO lOL+'3 1000'0 80'3 83'4 84 i 79 8'2 8'8 I SI 71 23 3 24 7 10=° 7 3'1 0'2 - 73 82'0 82'9 Fair, then dull; • 19 h,-20 II, 

I I 994'9 994'8 79'0 78'0 82 I 77 6'5 5 '8 70 66 24 7 27 8 IO 4 0'3 0'4 - 75 81 '4 82 '9 Dull; improving in ,If'tcnlOon, 

12 996'3 998'8 77'S i7 '5 79! 76 6'5 6'1 77 71 28 5 29 8 10 7 0'8 - - 71 80'3 82'9 Dull all day, 
13 1000,? 1006'6 77'9 77'4 79 i 76 6'5 7'1 73 83 29 6 30 3 9 0 1'0 - - 73 79'7 82'9 Very cloudy, 
14 1011'0 1018'0 78'4 78'6 80 I 78 6'8' 7'( 7'() 78 28 6 28 2 9 10 - - - 73 79'7 82'9 Dull during day, 
15 1019'S 1021'4 77'6 80'2 82 I 77 7'5 8'8 88 88 - I 28 2 9=° ? 10=°.° 0'3 - - 74 79'7 82'8 =0; dull. 
16 1021'9 I02I'4 80-S 81'6 83 I 80 9'8 ; 10'2 94 92 - I - 0 ?1O=0 10.° 1'5 - - 78 80'2 82'6 =0; overcast throl1g11Out. 

17 1020'7 1020'2 81 '0 80'4 83 I 79 10'2' 8'5 96 84 23 2 -. I 10=° 10=° - 0'1 - 78 80'6 82'4 .0 early; dull and llli"tv, 

18 1018'7 1020'0 75'6 77'9 81 \ 74 7'1 I 8'2 95 92 - o~ 1- I 110= 70= 0'3 0'2 - 67 80'2 82'4 L-I; = most of day, ' 
19 1020'7 1018'3 76'S 80'4 81 75 7'5 7'8 93 76 23 22 4 9=° 2 0'3 0'1 - 6S 79'7 82'4 = early; cloudy; clear even-
20 1019'S 1018'4 79'8 81'3 82 I 79 7'1 10'2 7I I 94 22 22 3 10 8 0'3 .-- - 74 79'7 82'4 Dull throughout, [ing, 
21 1021'S 1024'9 81'4 81'9 83 1 80 9'2 10'9 85 96 25 2 - I 10=° I~ 10= 1'8 -- - 73 79'7 82'3 Dull; =.p, 

~~ ~~~~:~ ~~~~:~ §~,~, ~~:~ ~~ I' §~ I;"~ ~~:~ ~; ~§ ~~ :~; ~ I~=o I ~~ '~8 ~ '~2 ~~ ~~:~ ~~:~ g=v;~~a~~ :ii ~~;~ fine till 14h, 
24 1021'9 1022'8 79'S 79'S 83 79 7'8 8'2 82 84 26 3 19 4 0=° 7 - 6'6 - 74 80'9 82'3 • early, then fiue, 
25 1015'7 1O117 83'1 79'0 84 1' 78 9'5 8'5 76 92 19 8 19 2 9 9=° 6'1 - - 74 80'S 82'2 .:.>. 16 h. ill 23 h, 30 ill, 

26 1001'6 988'6 83'7 81'3 84 78 11'9 9'8 92 90 17 II 18 7 10.° 10. 8', - - 72 80'4 82'2 Dull, with strong wind, .~ISh, 

27 992'1 1000'4 76'3' 74'3 So I 73 6'5 5'8 84 I 86 19 3 - I 6 O-=r°~ - 1'3 - 71 80'3 82'2 Fail' to fine, 
28 1009'3 1001'9 72-8176'6 78! 72 5'1 6'5 85 82 24 2 14 S? 8=°,-, I 3 9'1 0'4 - n 64 79'1 82'1 '-'; mostly fair, hut 0=", 

29 986'3 996'2 78'7 74'5 80 i n 8'2 5'4 91 77 - I 27 2 10=° I 8 0'5 - - 72 78'7 81'9 • a, Dull all day, 
30 99S'5 1004'9 73 9 72'1 75' n 71 4'4 3'1 68 50 32 6 30 2 10 0 - 0'2 - 65 7S'1 81 '9 Dull, with cold wind, 

Means 1015'4 1015'2 ~-1-;;'-4- -82 '0 :~~ ~- -s.;--8sI~- ---~ ---~ --8~1--6~ ~ ~ ---=- -72'8 ~-,~- Mo~thly Totals ~r Means-, -

Normal 101 3'4 1013'3 ~T7;.~--~1--;-6~--~~-8s-8s----~---;;-----I-----55-6-;';-=----=---=-I--=- Normals'4oyea~--
40 years "-' '- , 30 years 30 years I,. 30 yrs I 

_ I 35 years 25]~ar_S, _____________ _ 
Note,-The cloud amounts in italic type at Kew were taken at 18 h, 

4. ESKDALEMUIR 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, h t = 0·8 m, Rain-gauge, hr = 0'3 m, Sunshine Recorder, h8 = 1'5 m, Vane of Anemometer, ha = 15'2 m, 

I 998'4 998'3 72 -0 72 -8 77 69 3 -I 4 '8 i 55 I 76 -- I 28 

2 996'7 997'6 77'4 75'4 80 74 6'1 6'5 73 89 28 8-
3 997'9 997'3 74 '5 73'0 77 73 5 '8 4'8 84 76 - 0-
4 992'4 983'7 76 '8 82'4 83 74 7'8 11'2 97 96 -- 1 20 
5 982 '9 988'7 78 '2 82'4 x8S 77 8'5 II'S 96 98 - 0-
6 992'2 994'2 81 '4 80'9 83 80 9'8 9'5 89 91 20 4 20 

2 

o 
6 
I 

3 
7 9937 990'582'184'0 x85 81 II'S 12'6 99 96 20 8 20 12 
8 995'2 996'6 82'S 78 '7 x8S 79 10'9 7''6 91 86 20 2 - 1 
9 987'5 979'7 82 '0 78'4 82 77 10'5 7'1 93 82 20 12 20 12 

10 976'8 96.ro 77'2 75'8 SI 75 7'1 6'1 85 ~I 20 9 24 II 

II 966'4 9697 75'8 74'6 7S 75 5'1 5'1 69 72 28 7 28 II 

12 974'4 977'1 75'9 74'7 77 74 5'8 4'8 76 69 32 IS 32 11 
13 979'7 984'5 76'2 75'7 79 75 6'5 5'8 84 77 32 12 28 7 
14 987'1 990'0 74'S 77'0 80 73 5'4 I 7'1 7'6 88 - I--
IS 99 1'6 993'5 77'3 78 '6 84 77 7'S: 8'2 92 9 1 - 0-
16 993'1 9907 79'1 78'0 80 77 S'8 I 7'5 94 85 28 4 24 

17 988'6 988'5 78'2 74'3 80 72 7'5 1 6'5 84 96 24 4 20 
18 990'0 991'8 73'0 71 '2 80 71 6'1 5'1 97 93 - 0 28 
19 985'0 981'7 79'0 77'9 80 ]I 7'8 6'8 83 7'6 24 9 28 
20 982'9 988'0 78'S 78'1 80 78 6'8 7'1 75 81 28 17 28 
21 99I'o! 994'4 79'2 82'6 83 78 9'2 10'9' 96 92 16 6 20 

22 994'7 993'2 81 '8 81 'a 82 80 9'8 10'2: 88 97 20 8 16 
23 99I'I 984'2 81 '8 82'2 83 79 10'9 10'2 97 89 16 4 20 
24 984'7 I 983'4 78'4 SO'7 82 77 6'8 9'5 77 93 24 IS 20 
25 969'2: 975'6 76 '9 76'2 82 75 7'5 7'1 I 94 85 24 7 24 
26 951'9: 949'4 81 'I 75'2 82 74 10'9 6'1 100 83 16 19 2::> 

27 957'9: 972'0 74'0 72 '3 75 70 6'1 4'4, 90 74 24 6 24 

29 969'0 I 972'6 68'S 63'1 70 62 4'1 3'7; 95 80 - 0-
30 975'2! 976'0 59'3 68'9 71 n 59 1'7 3'4 100 74 - 0 32 

o 
6 

I 

19 
5 
4 

5 
10 
13 
4 

13 

I 

o 
I 

2 

9 h. 
3 

5 

10 

10.0 

10 
10.°=° 
9 
4 

8 
10.0 

4 
7 
9 

2 

10.°=° 

2 

IO';~O 

'6 

21 h, 

9 
9 

I 10.=° 
I 10=0 

10 

2 

o 

o 

10 
5= 

10 

9 
o 
I 

9 
10 

10 
10';~0 

0= 
o 

9 h, 

0'5 
17'3 

0'5 

6'9 
3'3 

15'0 
13'5 
1'0 

2'0 

0'3 
I'C 

3'3 
2'0 

0'5 

6'2 

07 

0'1 

3'0 

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

3'9 
1'9 
2'0 

10'4 
10'4. -
19'8 0'1 

0'6 14'7 
13'0 

1'3 
2'5 

0'2 

6'3 
3'1 

L-I ; fine, 

Threatening appearance in west 
[15 h, 

=0 throughout; • p, 

=0.0 showers most of Jay, 

=0. most of day, 
Sleet 7 h, 30 111, ; .2 in afternoon 

.;~ ° early a, 
.0 and sleet 8 h,-12 h, 

Fine during day, 

,/ from N, W" n, 
,/ from N, W" a, 
=0 

=0 
=0; .2 22 h, 

.2 a, 
,/ from S,W,; 

~:~ nearly ; 00, 
.;~ p, 00 
= ; fine; §S], 
'-' ; 00, 

=11, 

28 977'3· 971'3 66'7 70'1 71 66 2'7 4'4 i 7I I 90 - 0-

---- '-- -~--- --- ------ --- --- ----------------- ---- ----------- --- ---------------
Means 9g3'8, 983'9 76'7 76'S 79'8 74'0 7'3 7'2 I 87 85 6'0 6' 5 7'1 6'4 139'2 1'27 - - - - Monthly Totals or Means, 

l~ ~~.-~ ... -=-Th, :m:r:iati: ~; t:~~~-~f t: :.a:ng, :t;i~ th~ nomi~al ~=-o::-=t=-~,-:~,: )~s: ~r-==:.-----
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Potential Gradien 
V oIt,.; per metre 

t, 

Day, F,ld,)l' 1'90, 
--

3 h, [} ;1, 115 h, '. 2 
I 1 

1 h, 

1 1 

vIm,' ylm. : vIm, v 1m, 
420 

385 
340 

345 
160 

41O 
41O 
300 
175 
110 

520 
3 
4 
5 
6 

240 

13° 

4 
2 
2 

30 
25 
35 

7 
8 

175 
140 
175 

345 
250 

410 
175 
260 

"35 .) 

2 80 
9 "9° 

ICl 95 
110 

195 
II 

12 
13 
14 
15 
16 

33.) 
260 
-10 
443 
21 5 

17 150 2~3 
18 355 
19 280 
20 IS5 325 
21 2S0 -~65 

4 
-185 I 2 

175 I 5 
445 5 
560 2 
260 2 

495 
390 3 
335 4 
260 2 
280 2 

22 345 q:; 3 I 5 2 

23 130 370 270 3 
24 -195+00 32 5, 4 
25 185 :2I5 -35 I 6 
26 370 H)O 75 I 

2'7 175 345 • 5 
2S 465 625 2 
29 ~'- 20 55 3 
30 240 -iSS 455 i 5 

35 
80 
60 
95 
90 
35 
20 
90 
00 
05 
50 

80 
05 
45 
40 
75 

40 
40 
80 
40 

Charge per ce. 
Velocities of 

Ions for 1 volt x 1020, 
per centimetre, 

+. 
1 

- +. I -

E,-ro, u.IE.-m. U, em/sec. cm/sec, 
- - - -. 

- - - -

I 

No observations. 

: ------- --1-
jl. 224 3;7 294 1 3 

--------- -------
60 - - - -

l;> 
'~ 
....... IQ 

~b 
~~ 

'gx 
0 

0 

E.-m,U, 
-
-

----
-

5. KEW OBSERVATORY. 
._--_._---- -.-------

Air-Earth ~ L ~ 
Current .~~ ~ '~~:>. 

x 1016. ~ ~Q Sc~~ 
...... ..::: '"-0 o:! Jj '"-0 

cl' 
1 

c2• 

~o 0 :;So 0 

---

West Declinati(m. 

Maximum. Minimum. 1 Maximum. Minimum. I 
1 

RanQ'e, Ran ae 
1._8_0_0_0_'Y_+_,--:-_1_8_0_0_0_'Y_+_'-7-_~ 1 __ 1_5_°_+_, ____ 15 0 ~_. ___ ~ , 

Horizontal Force. 

Amp/cm2. 
- - 0 0 

'Y h m 'Y It m 'Y h m I h m I 

506 5 35 47 I 10 33 35 48: 4 I I 39 41' I 2 20 7' 3 

- - 0 I 

- I 0 
0'75 I 0 
- I I 

- 0 I 

505 6 41 465 94S 40 4S '6 13 53 42'1 6 3 6'5 
497 IS 21 473 10 55 2447'S 12 50 41'3 S 53 6'5 
506 2154 467 10 29 39 47'9 12 33 41 '3 S 52 6'6 
50S 2333 461 IS 9 47 4S 'O IS 3 41'4 823 6'6 
502 21 45 479 14 36 23 4S '5 12 3' 39'6 21 38 8'9 

0'55 0 0 
- 0 I 

- 0 I 
- I I 

0' 50 I I 

497 6 52 483 13 22 14 49'3 13 8 41 '7 7 8 7'6 
507 6 7 488 12 53 19 49'5 23 59 41'4 7 7 8'1 
531 22 59 496 II 19 35 49'7 0 I 40 'S 23 29 8'9 
513 6 23 448 13 30 65 54 '6 13 50 34'6 19 43 20'0 
513 5 45 459 12 9 54 5°'4 II 47 33'2 17 21 17'2 

- 2 0 

- 2 0 
0' 50 2 2 
0'65 I I 
- 0 I 

498 2031 482 I IO 16 45'6 1151 41'7 2230 3'9 
509 2153 479 IO 40 30 45'S 12 7 39'6 19 54 5'9 
513 7 37 408 IS 13 105 59'4 IS 6 36 '5 23 3 22'9 
5II 18 52 470 I 57 41 48 '0 2 40 39'S 0 49 8'2 
523 21 43 480 22 35 43 46 '7 I245 35'7 21 35 II '0 

- I I 

- 0 I 
- I 0 

0'30 0 0 
0'25 0 0 

502 12 56 481 0 13 21 46'4 12 17 37'0 21 0 9'4 
521 21 1 476 18 21 45 45'9 12 30 40'2 20 33 5'7 
511 II S 485 I 32 26 45'7 II 7 42'3 23 45 3'4 
506 7 16 486 i I 20 20 46 '7 IO 46 41 '9 3 40 4'8 
5032317 490:1039 13 44'912441'42050 3'5 

0'45 0 I 

- 0 0 
- I 0 
-- 2 0 
- 2 I 

511 7 39 464 IS IO 47 50 '0 15 13 40'7 3 40 9'3 
506 6 17 477 9 6 29 44'9 II 58 40 '9 I~ 7 4'0 
501 II 55 489 113 12 44'S 12 0 40'4 2347 4'1 
505 2351 488 I II 17 44'8 1158 40'S 20 34 4'3 
51O 353 46S 20 34 42 44'3 1332 31 '3 19 28 13'0 

- 0 0 
0'45 I 0 
- 2 0 
- 0 0 

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

501 IS 57 479 20 56 22 44'7 16 19 '38 '7 21 2 6'0 
499 18 36 480 10 39 19 44'7 12 0 40'9· 8 48 3'8 
501 1828,487 1019 14 44'9 12 33 40 '6 i 20 13 4'3 
5041651'487\ 2 2 17 44'61155 40 '7j 747,3'9 

M ~-~-!---=--I--;-'~---=-- ~1---=--iM 
-" -

. j'{otl',-TLe mean values of the Potential gradient in Table 5 are computed from the data for those days on wl1ich valms at each of the four hours, 3h
, 9h

, I5h, 21
11

, are given 
m the tal)le. .A. similar note applies to the values in Table 6, 

6. ESKDALEMUIR OBSERVATORY, 

- --.---.---------.-------;;---------;------::----------........... ----;;----------

North Component, West Component. Vertieal Component, Potential Gradient, I Velocities of £ Air-Earth· I 
Volts per metre, Charge p2~r cc, Ions for I volt .~",' Current .g E .:, ~ 2 ,;.. 

FactorS'5, x10. per centimetre, §~ X 10
16

, ~ ~A ~(j~~·------:I-----I. I I 
i \ ------ ~ x --- ~ 5 <0 :15'0 Maximum. Minimum. Maximum, Millilllum, MaxinJUm, Minimum, 

3h, 911. ,15h'121h, +, - +. 1 - -3 cl' I c2 , """ 15000'Y +, 15000'Y+' 5000 'Y +, 5000'Y +, 45000'Y+' 45000 'Y+. 

Day, 

vIm. , vim, 
I 165 I 349 

! 
2 183 1 89 

vIm, i vIm, E.-m=.u'IE,-m=, U, em/_sec, I cm/=sec, E.-I_n_,u,1 Amp/cm~, h m 'Y 'Y h m h m 'Y: 'Y 1 h ill h III 'Y 
236 ,591 _ _ oa 0 533 1032 9881040 1122 23 I !I96 222 

136 ! 160 - - I a I 6 2 1031 983, 10 IS 13 45 234 1202 6 0 
142 I 242 - - - - - - - 0 a 0 23 51 1023' 994 IO 53 12 4S 229 198 , 9 IO 

h m 'Y 

3 ra6' 361 
4 254 I 59 \, 355' 1-875 - - - - - - - 2 a 0 21 51 1036 990 10 26 13 6 224. I97! 8 56 

165 461 _ _ _ _ - - _ I b I 23 28 1O50 i 977' IS 7 13 45 233' 1971 23 42 S - -
! 17 1 1 414 - - - - - - - O/Z I 21 39 1035 \ 996

1 
II 9 12 2 234 188 121 41 6 - -

1 1 

7 
8 

IO 

II 

89 249 230 I 83 - - - - - - - I b 0 5 40 1023 i 995 13 20 13 7 236 202' 24 0 
165 142 225 249 - - - - - -- - I a 0 5 20 1025 i 994 12 35 24 0 242 186 22 45 
207 83 47 130 - - - - - _. - 2b I 2246 105211004iII 14 002421802327 

J'; 83 ;;c 290 - - - - - - - 2 C 2 19 7 1040 i 95 I ! 13 6 13 47 25 1 137 19 42 
124 ,443 266 396 - - - - - - - 0 a I 17 26 1067: 965; 12 I I 13 16 234 135 17 20 

136 112 165 296 - - - - - - __ Ia 0 2327 1021 110041 1035 II 5 212 196 . 0 4 
13 148 325 IS3 349 - - - - - - - I b 0 21 47 1037 11000 lOSS 12 17 212 I~6 i 19 52 
14 254 24~ 331 697 - - - - - - - oa 2 4 26 10381 924; IS 10 15 6 297 157 i 9 14 

12 

IS 236 343 248 756 - - - - - - - oa I 16 47 10291 979 1

1 2 44 2 41 229 177 0 54 
16 514 136 177 219 - - - - - - - oa I 21 39 10681996 12 3 II 57 21 9 173 121 32 

17 71 lI8 183 I 337 - - - - - - - I a 0 21 3 1029 9921 0 33 12 16 221 165 121 0 
18 467 242 207! 567 - - - - - - - I a I 20 57 lOSS 9951118 20 I I 44 218 185: 20 29 
19 520 165 i -18 i 171 - - - - - - - I b 0 22 58 1032 11004 16 0 I I 5 218 197 23 40 

20 83 71 171 189 - - - - - -- - I a 0 7 10 10321lOII 9 44 12 12 21 7. 191 , I 18 
21 183 lI8 165 I 290 - - - - - - - I a ° 17 43 102711012 10 38 23 19 21 5 198 •24 0 

136 171 130 i 65 - - - - - _. - 1 a I 7 39 1041 I 973 IS 6 - - - 1 -
23 -100 177 225 ! 142 - - - - - - - 1 b 1 6 23 10321 994 9 3 I I 54 21 7 197 18 7 
24 47 83 47 12 - - - - - - - 2 b 0 3 50 1029 iIo09 IO 47 II 58 21 I 187 23 46 
2S -71 .,' I 130 x - - - - - - - 2 C 0 23 51 : I030lO1O 12 52 12 6 213 IS9 0 0 
26 183 x 1 83'x - - - - - - - 2 C I - I - 1- - - - - -

27 x 686 [ 325 : 479 - - - - - - - leO 6 33 : 1025 i1003 20 53 16 36,213 179,21 2 

22 

Instrument out 
of order. 

28 189 23613071355 _ _ _ - - - _ I a 0 18 34 \ I027 1009 IO 36 12 50: 21 3 194: 21 53 
~; 136 207 366 420 _ _ - - - - - oa 0 20 IS 1030 1012 II 4 12 32 213 195 20 It) 

__ ~ __ 325 839 485 - - • - - - - oa 0 18 7
1
,1030 IOI3 II 58 12 5: 212 197 430 I 

M, 184, 202 :~- 264- _ --=----=----=---=--~~----=-- _ --=--1~5-;;,-=-~!226 ~-=-----------
I , I 1 1 ' 

------~----------------------~----~----
x Indeterminate. Au explanation of the Headings of the columns is given in the Prefa.ce, 



80 NOVEMBER 1912.--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. 

HOLYHEAD. t§ DEERNESS. t 
Height of Head above-Roof 8'8 m., Ground 13'i m., M.S.L. 19'2 m. 
Height of Cups above-Roof 4'6 Ill., Ground i'6 m., }l.S'_._L_. 1_5_·2~111_.~ __ -c-_~~_ Height of Cups above-Roof 1'5 111" 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, ~- ~-- -- ---~~. -- ill a Time ef Date, I_~_-,---~~_I Max, 

S, N. W, E. S, N, ,y, E. S, N, W, E. _S._N_, _W_' _E. I_G_U_s_'t'_I_~G_U_st_'_'l~~_ ~J~i W'I E, 8 ___ 1 NJ w,l E.SlN.1 w~l-i S,I N.I w,l E, ~~~~~Y 
Time of 

Max, 

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 

27 
2S 

29 

30 

1'1 
4'8.. 2'0 

2'8 6'7 
2'4 

2'8 1'1 

7'4 17'8' 

'" II 12'3 

"'Ir, 

... iI' 
6'7 2'3 
5'7 2'4 

1°'=; 3'6 

3'7 5'5 

"'1 4'4 10'6 
... '" S'g 

2°2 ••• 3'2 

5'1 ... 5'1 

5'1 12'4 

7'4 .' 7'4 
9'1 3'8 

2'5 2'5 

2'0 

g'o . '. 6'0 
2'4 ... 5'7 

1'1 

r'I 2'8 

2°S 

4'4 
5 '6 
S's 

7'8 18'S 

15'7 6'5 
16'1 

4'3 
6'0 4'0 
2'3 0'4 

1'3 6'13 
! 3'0 3'0 
, 5'7' 8'5 

g'S 
... I 1'4 7'1 

2'6 ' 

6'6 

3 '5 

3 'S 

4'4 
8'5 

,,, 10' 

7'4 ... 3'1 

I'g g'6 

2'6 

O'g 2') 

O'g 0'8 
8'S 

1'13 

II'6 'II'6 
i 

IS'S: 3'1 

15'7' .. ' 
1'8 i o'S 

, 
7'4 i I'S 
I-I: 1"1 

2'3 ... ! S'S 

4'2[ 4'2 

... , "'1'13
'4 ••• , .. , 7'9 

'" ,., 8'2 

3"5

1 

'''1 3
'5 7'6 ••• 5'1 

4'0 ••• 9'7 
... ; '" I2'S 

5'4' '" 11 ,'0 

I 

1'3 .. , i 3'0 2'3 
2'41 .. ' : 3'6 

4'8 '" 1'0 

0'5 3'0 1'3 

I'g .. 1'3 
0'6 3'6 2'4 

g'I ::: i ~'.~ 
I'S I 1'6 

1'0 '" I 2'4 
I 

g'I '" i 3' S 

3'3 '" i 1'4 

4'8 '" III'6 
7'3 1 7'6 

II'S II'S 

0'6 

14'1 
12'8 

s·s 1'2 

0'3 1'6 

,'g 4'3 
4'2 4'2 
5 '1'12'4 
2'6 6'4 

6'g 

5'2 3'4 
6'3 6'3 
3'8 ... g'I 

2:3[1 '" 5'5 
2 3 ... II '6 

8'2 

1'5 

v. 
II '6 

7"2 
S'1 

19'7 
17 '0 

S'S 

17'9 
13'0 

17'9 

33'S 
28'6 

25'0 
22'S 

14'3 
II '6 
S'9 

12'5 

13'0 
22'S 
IS'S 

13 '0 

13'4 
21 '0 
IS'8 

26'4 

31 '3 

16'1 
12'1 

14'3 
16 'I 

Hrs. ~Iin, 

S 30 

5 5 
24 20 

19 30 

o 35 
14 50 

13 0 

3 55 
10 40 
16 20 

4 20 

7 5 
1 I 10 

o 50 

13 30 

5 

4 40 

15 15 
16 15 

5 50 
19 25 

2 

3 
4 
5 
6 

7 
8 
9 

10 
II 

12 

13 

14 
IS 
16 

17 
18 

19 
20 
21 

7· ,I,.. 3·5 S·S '·7 6·7 ••. 1 ,., ,·8 

6'g i 2'g 7'6 3'1 c'6 4'4 7'9 3'3 
2'8 3'61 1'5 0'91 1:3 0'4 o'g 

1'0 '" I 2:4 4'5 '" 0 9 4'6 .. · 1 '" 

0'9 '" I 04 0'0'" : 0'0 1'3'" i , •• 
3'6 ... 1'5 3'1 4'7 1'0 2'4 

3'6 .. , 2'4 3'9 4'2 o'S 

6'g ::: II ~,,': I::~ 4'0 5'3 1'6 ;:~ 
5'3 ... 7 9 3'1 7'6 l'g 4'5 

4'7 4'7 

16'1 6'7 
15'1 

7'3 3'0 
2'0 4'8 
0'13 I'S 

3'5 S's "'1 4 0 9'7 

15'4 6'4 ... [I2'S 5'3 

13'4 .. ·III·,S 
4'5 I'g 2 G 4'S 

4'7 4'7 ::.: \1 3'1 7'6 
"' '6 3 0 '" 1'3 

1'1 

1'0 

2'5 
6'5 

1'4 
3'0 
4'1 

2'5 6'1 
2'6 
g'2 

4'71 '" 3'1 4'0 

"'1 1'4 1'4 ... 2'3 
... .., II'SI '" 

6'0 14'5 

I'S I 3'6 

7'0 10'4 

2'3 
5'''' 12'1 

S'2 6'2 

0'2 

3'S 

o'S 3'8 
2'5 
6'5 

1'5 

II '8 

12'1 

S'2 3'4 
3'3 4'g 
2'5 6'1 

1'6 

2'3 
4'9 u·s 
6'6 g'S 

4'2 

Y. 
10'5 

8'9 
5'2 

5'6 

4'9 
6'9 

5'6 
6'2 

13'S 
10'2 

II'S 

17'4 
15'4 
8'2 
S'2 
6'2 

6'2 

5'9 
14'4 
15 '7 
9'8 

23 4 0 22 6'7 2'S 4'7 3'1 4'2 4'2 2'4 5'7 9'5 
21 50 23 5'7 3'8 5'2'.. 2'1 4'9 6'g 2'g 10 '2 

~ ~ ~n 24 I2'I 4'6 II'2 2'7 T'8 8'2 3'4 14 '4 
6 40 25 7'4 7'4 6'0 ... 14'5 4'6 II '2 7'6 3'1 16'1 

10 50 26 6'1 '.'1 2'5 S'S 3'6 S'g S'g 3'3 IS'O 

{3 3~} I g) 26'6 
19 0 2§ '" 24'6 10'2 .. , 16'6 II'1 i '" ... 1O'g lO'g 9'3 I I '8 

14 2 .. , 4'0 9'7 ... S'S s'S, '" ", l'g 4'5 o'S 4'2 6'6 
2 25 29 '" I'g 1'3 .. ' 1'2 0'51 .. , '" 1'0 2'4 1'0 5'1 

Hour, 
3, II 

7, II-I3,· 
7 

I I, 12 

23 
10 

19 
14 
9 

II 
21 

I 

15, 16 
20 

13 
2, 5 
22 

3, 5,6 
13 

I 

24 
8 

II 
12 

3 
I, 5 
24 

12, 13 
19 _~_~~\~10'ol_"_' ~~~I"':":":"_"_' ~~-=--=-~~~~~ 

S T&, S+N&} I '~~~E;- 140'1 161'3 144'4 IS0'S 139'8 157"7 142'S 149'0 W-tE IS1'6 125'6 163'5 142 '0 I1S'6 145'2 145'4 II7·1 

....:S':..:..N_~..::-:....!..}_-_4_7_· 1 __ 1_3_2_'_S~-_2_1_'_2 __ I_3_5_'9 __ -_1_9_'8---,I_I_4_S_'_3_-_2_5_'_0~_I_2_2 _'2--=-_______ '-s,_~_~_:___"_}_=__-_3_0_·_4 __ 1 2_5_'_6~-_40_' I ~~ - 20' ~27' 4 -= 22' S __ I I~I~' 3 

Date, 

2 

3 
4 
5 
6 

7 
8 
9 

10 
II 

12 

13 
14 

15 
16 

17 
18 

19 
20 
21 

3 h. 

SCILLy·t§ 
Height of Head abuve-Ground g·s m., }1.S.L. 4f)'7 m. 
Height of Cups alJove-Ground 5'S m., M.S,L, 45'7 m, 

9 h. 15 h. 21 h, 

S, i~' \\T,: E. S, N, W, E. S. N, W. E. S, N, W, E. 

I 

\ 1 

, 1'1 2'7 0'4 , .. I o'gl '" o'g 

2'6 4'2 
1'2 7'0 

1'13 10'4 

2 '8 5'2 

'.. 1'4 5'7 
3'5 5 '0 1 .. ·1 '" 
1'1 6.21' ... ! '" 2'6 

7'3 [ '" 
2'3 2'3 

",I ... 
7'4 7'4 

0'0 0'0 0'0 0'0 
, 

0'6 ... i 3'2 

2'8 '" 0'6 

7'0 1'4 S'I ... I 3'4 

~:: ::; ::: I ::: I ~:; 
2'1 ... i 3'2 1'4 i 2'1 

1'6 4'5 
O'g ... 11:4 2'81 ::: I... 0'6 

o'g ... I 7 1 ...... I S·S 

3'1 I· .. iIS '6 ... 3'6
1
18'1 C'S 9'7 

10'9 16'3 

13'5 g'l 
14'3 2'8 
10'61 2'1 
1'2' .. , 1'7 

3'7, ... 0'7 
I 

4'4 i 6'6 
... : 3'2 I 4'8 

I'" 
6'2 I 1'2 

5'13: '" 

1'71'" 
5'0 I S'o 

* , * 
5'1 7'6 

* 

'" '13'9t'3'9 ... II6'6
i
II·! 

17'213'4 16'0: 3'2 
13'1 2'6 10'4 I ... 4'3 

4'9 1'0 3'7 \ '" 0'7 
s'S ... 3'2 II ... 0'6 
2'4 1 1'6 2'8

1 

4'2 

1'6 

5'13 5'8 

* * * 
* 

GREAT YARMOUTH. t§ 
Height of Head above-Roof 10'7 m" Ground 12'S m., M,S.L. 15'9 m. 
Height of Cups above-Roof 3'7 m., Ground IS'3 me, :\1.S.L. 22'3 m. 

Max, 
in a 

Gust, 

Time of 
Gust, 

Date, 
3 h. 9 h, 15 h, 21 h. Max. in T' f 

---c-~-~--I-----c--~-I~--:-~:--~~'I-~-----I a Gust lU1e 0 

I \ I I I I \ I I 1 I (Gorle' Gust, S, i N, I W, E. S. N, W.I E. S, N'
i 

W, E. S" N, . W, E. stolll, 

L H~ ~~n·.13.61 ,.,. '.0 ~~. _. '0 ,., ,8 ..,1... 1~.4 H;;~: 
S'5 15 3 0 2 '''\ 0'8 3'8 o'g 4'5 1'6 4'C 2'2 3'21 .. , 9'4 12 4° 

10'7 24 IS 3 '" \ 1'9 4'5 1'4 3'3 2'5 2'5 1'0 2'41... 12'1 20 

12'1 21 15 4 ... I 0'6 3'2 1'3 '" 3'0 1'4 3'3 T'g 4'5 i '" I 1'2 22 4° 
14'3 13 4 0 5 2'1 5'2 2'S" 2'S o'g o'g 1'6 II'6 I 50 

~:~ 17 2: ; n 3'5 I'4 3'5 ~'.~: ~~~ ~'.~ 1'4 ::: 2'5 1'5 ::: ~',~\ ::: ~:~ I: I~ 
4'9 24 IS S o'g 4'5 .. , ... 5'2 1'3 :;'0 0'6 1'5 10'3 12 20 

15'7 24 15 9 1'61", 2'1 ", 12'1 3'0 2'0 3'0 2'0 9'4 12 4° 
26'8 21 35 10 )'g 4'5 '" i 3'3 2'0 4'S 6'0 6'0 IS'S 22 15 
27'3 4 25 II S'2 I'gl 9'3 :;'413'0 9'4 3'9, 25'0 17 3° 

25 '0 6 20 12 3'7 5', 2'7[ 4'I 1'13 i 2'7 3'S 0'13: '" 19'7 
22'8 16 40 13 s'S 1'2' 1'7 1'1 6'9: ,.. 1'9' 4'5 14'8 

15'7 2 5 14 4'0 1'6
1 

::: 4'0 1'6 4'51' o'g I'S 2'7 .. · 13'0 
S'5 8 35 IS 2'2 3'2:... I'S 2'7 1'3 I'g 1'1 r"7 '" 6'7 

9'4 24 5 16 1'1 r'I! '" 1'6\ 0'3 1'6 0'3 1'6 0'31'" S'S 

11'2 6 55 17 O'g O'g o'S ... : I'S o'g 2'I 2:01'" 4'5 
12'1 6 40 IS 2'3: ... : 1'3 O'g 2'1 1'1 2 SI ,,, 4'9 

13'4 II 15 19 1'0 2'4 0'6 ... : 2'g 1'0 4'8 s'g' 9'S 

o 30 
12 30 
13 10 

5° 
3° 

12 10 

20 2; 

5 24 "'I' 4'7 ! 4'7 
* * 
* * * 

21'9 22 40 20 1'1 5'5 1'2 i 5'8 1'1 5'5 .. , I'g 4'5 13 '0 

5'3 8'0 3'0 4'5 22'4 4 0 21 1'13 4'3 1'5 'I 3'6 o'g 2'1 2'0 6'7 

II 3; 
o 25 

17 20 
24 10 

O'g 4'5 

4 '5 

7'6 7'6 

9 8 

1'0 4·9 2'1 S'o 8'1 14 0 22 1'4 :'3 I'oi 2'4 2'4 1'0 1'3 1'9 5'4 

5'9 6·S ... 6'S 17'0 23 10 23 I'6 1'6 2'8 'I·.J 32:6S 3'2 2'2 3'13 2'6 9'S 
3'5 8'5, ... , .. IS'8 15'2 ° 55 24 3'6 2·4 i 5 I 4'3 1'4 3'3 II'6 3 5 

13 3° 
14 5° 

22 

23 
24 

25 
26 

,'4 '" 17'2 "'1 1'4 i 7'0 19"7 14 50 25 1'6 4'0, .. ' 4'7 ••• ' 4'7 4'6 6'8 C'7 3'5 IS'3 
S'~ ... ,12'5 [3'3 13'3 .. '" 14'6 ... 3'0115'1 27"7 19 45 26 0'6 ... 2'9

1
", 6'4 .. , 2'6 10'0 4'1 6'4 2'6 23"7 

27 , .. 12'1 10'8 12'7 2'5 ... 10'0;10'0 25'5 II 5 27 0'8: "'1 4)1'" 1'0 "'1 2
'4 2'3 3'3'" 12'1 

2S 2, 3'5 I 2'g 4'7 '" 4'7 113'4 26'4 24 20 28 '" I... 3'6 ", .. , 2'2 3'2 .. : .... 0'3 I'3 , 3.6 .. , 2:41 ,,, lr9 

~b :0 ~~ '~<~.: ,;:~ 8.: ::; ::1 ;'.:::. ~:: :: ;:;j ; .. ~:;; :E __ ~_~; ___ ~; __ :._·~i_~'_'~I-::-: _::_: I_~._'; _~'_.~ _::_: :,: ~·:I~.~_~'_~ _~,_~ _~'_.~ ;.!!_::_: )_5_'~~ 

I IS 
24 5 
7 55 
6 45 .------

~~t} 141'0 170'6 132'9 99'4 142'1 142'3 I2S'2 I 157'1 SJ!:} 6 3 '91 9 2 'S 70'6 94'0 71'7 86'7 68'S 83'2 

Sw ~ t} - 39'0 II S'2 - 32'9 79'4 - 62_'~I~~~I_I 2_'3--..:.-_5s_'_6~1 _I_OO_'_9 ___ ~ ___ ......:8..:..'W:_.~~:..!.}..!......-_1_4_·7 __ 7_6_'8~ __ 3_·S __ S_1_'0--.!._-_3_' 5 __ 
8_0_' 1--.!. __ 4_·9--.:.._8_3_'2~~ _____ .~ ___ ----------

The velocities at fixed hours are means for the interval from 30 minutes before to 30 minutes a.fter the hour, The hours are numbered I h. t.o 24 h. Time is referred to Greelll\'i,ch 
Mean Time. * No Record, t Robinson Cup Anemometer; Arms 0'61 m.; DIameter of Cups, 0'229 m, ; Factor 2 z. 

::: Robins~n Cup Anen~orneter; Arms 0'30 5 m. ; Diameter 6f Cups 0·127 m, ; Factor 2'S. § Dines Pre~sure,Tube Anemometer. At Grea~ Yarmouth, Holyhead, 
and SCllly the readmgs at fixed hours are taken from the Robinson Anemometer, the maxima quoted are the greatest wmds III a. gust as recorded by the Dmes Pressnre Tube. 



THE FREE ATMOSPHERE IN THE REGION OF' 'THE BRITISH ISLES. -NOVEMBER 1912. 81 

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

Soundings by Registering Balloons (R.) and Pilot Balloons (P.). 

ABERDEE~. p, 28. Nov, I. I I h, 35m, G,M,T, ABBRDEEN, P.29' Nov. 6. I I h, 48 m, G,M,T, ABERDEEN, p, 30 , Nov, 8, I I h, 40 m, G,M,T. 

1 

I Wind, 
Height 1-----------1 

above 1 

M,S, L, I Direc- Velo- Components, 

I tion. 
W,-E, S,-N, 

Cloud 
Observa­
tions and 
Remark~, 

Wind, 
It-
I 'Z 
l...s 

Heightl-----------j ~ 
above Components, I ....... 

M,S,L, Direc- Velo- ,~ 

W,-E, S,-N, ~ 

i-
'6 Wind, 

Ob Clo~~ions Height ------------ -- --- ~ 
se:~~ above V!, Components, ~ 

Remarks, M,S,L, Direc- elo-! .~ 
tion, city,: I ~ 

i W,-E. S,-N, ~ 

Cloud 
Observations 

and 
Rtlmarks, 

city, I tion, city_ I ~ 

---:------ -----'~D~e-gr-e-e-'sl--------,- -----~-----

T)egre.~s 
metres. fron~ N. mis, 

Greatest 'Jt 2429 ,.,: 
height , .. 

mis, mjs_ mis, 
Ballool'llost to 
one station 
at 1000 m, in 
town haze 
brightly 
ill u minated 
by Sun, 
Finally en­
tered sheet of 
thin high St. 
Cu. Two 
theodo Ii t e s 
to 1000 m. 
One theo­
dolite to 
2429 m. 

metres, Pr.~~e~~s mis, 

I ~l"1 ~l' 3460 ... 

32 50 

3000 

2500 

2000 

1500 

281 10'7 10'5 - 2'0 

294 13'4 12'2 - 5'S 

294 12'5 I I '4 - 5- 1 

285 7'9 7'6 -2'( 

313 2'6 i 1'9 - 1'8 

1000 323 I 14'9 8'9 - 12'0 2'4 1000 307 9'1 I 7'3 - 5'5 

500 311 12'9 9'8 - 8'4 2'9 500 228 5'0 I 3'7 I 3'3 

2250 337 19'8 7'7 - 18'2 

2000 334 24 -0 I I '7 - 20'9 

1500 328 19'5 10'2 - 16'6 

100 288 I 9'2 8'7 - 2'9 3'9 100 237 2'41 2'0 1'3 
Ground I I i 
~v~ ~J~i_6_'6_11_6_'_S_I_-__ I'_I_I __ '_"_I ______ 1 __ 3_0 __ +_2_46_1 __ 1 _'0_1: __ 0_'9_ 0'4 

\~~ji~~'il, 0 i 310 I '2" 9'3 - 7'8 .. ' Lift" ", 0 235 ,2'81 10'51 + n I 

mis, 

11 
) ~ 

2'8 

3'2 

3 'I 

Balloon lost to 
out-station by 
passing over­
head and out 
of field of view 
when direc­
tion changed 
from + to - in 
S.-N. com­
ponent, could 
not be picked 
up again, 

Two theo­
dolites to 1000 
m.; one theo­
dolite to 3460 
m. 

Lift 40 gr. 
Base 830 m. 

m:~rle;.llfrO~l. N.I 

4750 283 

4500 i 
283 

4000 I 
283 

3500 282 

3000 

2500 

2000 

15°0 

1000 

500 

100 

30 

I 
o I 270 

I 

m/s. 

20'2 

20'5 

21'6 

16'3 

21 '2 

12'5 

3'7 

II '5 
10'8 

4'9 

6'5 

2'5 

5'0 

mis, 

19'6 

19'9 

21'0 

16'0 

21 'I 

12'2 

3'6 

10'4 

10'0 

m/s. 

-4'7 

-4'7 

- 5'0 

- 3'3 
- 1'8 

-2'8 

0'9* 

, -4'9! 

: -4'1 I 

! - 2'6 ! 

m/s. 
Balloon lost to 
out-station be­
tween 500 and 
1000 m.; lost 
to home sta­
tion in high 

~ "haze at 4910 m. 
c:'I ;~ At 2000 m. 

2'9 

2'9 

This reversal 
in the S.-N. 
component is 
quite n"""l'"t." 
It is ll?te­
worthy t ha t 
the t:lt. -Cu. 

4'1 

6'5 

2'2 

I ' 

I ~:~: ~.·.9 

cloud (2000 m.) 
measnred on 
this day by 
nephoscope 
showed a very 
variable dIrec­
tion. Two 
theodolites to 
above 500 m., 
one theodolite 
to 4910 m, 

I 
5'0 : 0'0 

I 

I 

Lift 46 gr. 
Base 830111. 

I ABERDEE:'f P,31. Nov. 15, II h, 35 m, G,M,T. ABERDEEN P,32, Nov, 20, I I h, 35 m, G,M,T, ABERDEEN, P,33. Nov, 22, I I h, 25, m. G.:M.T, 

1 
Greatest It 
height I J 

I 

Ground L
J level 

795 

750 

500 

100 

325 15'8 9'1 -. 12'9 

327 14'3 7'8 - 12'0 

302 9'9 8'4 - 5'3 

295 8'0 7'2 - 3'4 

3'7 

3'2 

Two theodo­
lites to 795 m. 
Balloon en­
tered a layer 
of Fr.-Cu. 
This belt of 
cloud had a 
direction of 
N.N.W, at 
10 h, and 
N.W. at 12h. 
while a high 
stratum of 
St.-Cu, was 
W. N_ W. 
t h r oughout, 
thus agreeing 
with the 
surface wind. 

2434 2047 
ITwo theo-

cnn<>l1v m.:!;[ 
2300 255 14'1 13'6 3'7 2'0 

iTwo theodo­
lites. Balloon 
appeared to 
burst, 

2000 313 25'1 IS'4 - 17'1 3'2 

2'3 

B"'~Yloon dis­
appeared in 
high whitish 
haze, 

2000 11'9 11'2 3'9 2'5 

1500 310 I 21 '3 16'3 - 13'7 

1000 303 28'7 24'2 - IS'S 

500 

100 

1000 

3'5 2'5 

17'0 5 '8 3'0 i 

8'5 6'6 5'4 3'0 I 293 i 23'3 21'4 - 9'1 i 4'5 SOO 23 1 
I 

286 I 15'2 ! 14'6 - 4'2 3'S 100 225 12'0 8'5 8'4 2'6 I 

I i 8'8 4'4 7'6 ... i 
29° i 15-0 i 14'1 - 5'1 '" 30 210 i 30 

:;:: I 

1500 10'6 

2'2 

o II ;~;nt,Ui:t 

------__ .1 ___ 1 ________ 1----'1--11---1--1---1---1----.--+-----1--'1---1---1---1--';1-------1 

Lift 8 r I Lift 51! gr. 6 15'0 5'5 'I Lift S3 gr. 
325 10'7 6'1 - 8'7 .. , Base482~~' 0 310 1

11
15 '9 12'2 -10'2 .. ' Base 820m. 0 250 1 '0 ... Base 940m. 

1 I 
; 
~ A.BERDEEN, p, 34, Nov, 29, I I h, 35 m, G,M,T, PYRTON HILL, R. 212, Nov,19· 16 h. 5 m, G,M,T 
, ----~--~----~--~------~----~------~----------------~-----------------I-~~----~--~--~---------~-------

~::i~~:tl } 6100 .. ' ' .. , .. , .. ' 1 "', 2000 310 '3'3 10'[ -8'6 2'711'h:x~r~:~ ~ .. 

,("', 

500 

I 
6000 259 14'6 14'3 2'8 ... 1500 334 8'9 3'9 - 8'0 2'3 theodolites to 2000 

Vertical velo- ig~ t~' h~~~ 
, 5500 275 12'5 12'5 -1'0 .. , city of 3'0 as- 1000 359 6'2 0'1 -6'2 2'3 I station in 1500 

sumed from I smoke from an I average be- . 
5000 283 II '9 II '6 - 2'6 .. , tween 2000 500 344 6'5 1'8 - 6'2 2'7 ihn.tervemn

g 
1000 

, and 4000 m. ' c Imney. 
1 iNo cloud over-
14500 286 12'7 12'2 ~3'S ... 100 299 6'2 5'4 -3'0 2'4 ihead all day 
I '\ but Cu. -n b. 
i Ground} i bank low in 
14000 298 11'9 10'5 -5'6 3'3 level 30 1 279 4'4 4'3 -0'7 .. , iIN.E. and E. 

I 
I

, I Temp. very 
i 3500 298 7'6 6'7 - 3'5 2'2 I Ilow-abou.t 

IS 

300 13 

300 19 

295 7 

15 

12 

16 

6 

-10 

- 7 

-10 

- 3 

Balloon lost in 
clouds, Re­
cording instru­
ment has not 
yet beeu re­
covered. 

I

i 32°50000 II 23

0695 

15'2 13'
S 

-6'31 3'5 : ----1--: !7~F: ____ 1----1---1---1---1--..,.-------·-

13
'5 10'9 2'9 Computed 0 i Pressure distribution Lift 52 gr, 0 300 15 13 -7'5 ,,, ... 

i~~ -7'91 for M,S,L, irregular 1 ... \ Base 820 m. 

--~ __ ~ __ ~~ __ ~~--~----~---------------~--~----L-~--~--~~~~~----~ 
~ime is expre~sed i~ the hours I to 24 of civil reckoning, Temperatures are expressed in degrees absolute (273

0 A = 0° C.). 
Gres~ure IS ~lvell.lll millibars (1000 m~, = I C,G_.S, atmospl~ere=7So mm, approximately), Heights are given in kilometers (km,), 
*~adient WInd IS taken to be tangentIal to the Isobar and IS computed by the formula 'Y=2 CAJ P V sin cp, 
Ty~:e of Stratosphere.-TYPE t.:-W~en the stratosphere .c?mmences with an inversion, the height a.nd temperature of the first point of zero temperature gradient are given. 

2,-When th.e.stratosp~ere begms WIth an abrupt tran,sltlOn to a temperature gradient below 2 0 per km, without inversion, the height and temperature of the abrupt 
t~ansitIon are gIven, , :fYPE 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 
lnlometer next above 18 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 suita.ble, it is noted in the column for" Remarks," 

17 

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



82 NOVEMBER 1912. -THE UPPER AIR. 

s c. 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.). 

PYRTOX HILL. K. 3. November 8. 12 h. 10 m. G.M.T. BRIGHTON. K. 55 .. November 9. 10 h. 0 m. to 12 h. 20 m. G.M.T. 

1 

Soundings 
with 
Kites. 

Temperature. Wind. I 

Height Press-1------1 I 
above I Humidit)·. 1 Den- I me. Fall 
M.S.L·I R:ead- per ,sity. Direc- Velo-

I mg. I km. I tion. city. 

Cloud 
Observations 

and 
Remarks. 

Tem pera tn reo 
Height Press- I------l 
above 

M.S.L. ure. Read- i Fall 
ing per 

Humidity. 

I Wind. 

I Den- 1---

1

---1 

I sity. Direc- Velo-
1 tion. city. 

Cloud 
Observations 

and 
Remarks. 

km. 

-----------t--~----b--'~O-A-.~-O-C-.~~%-o-~-b-~-~~D~e-g--rees / 
metres. % Degrees / 

me res. m. m. mgm/cc. from N. m s. 
Greatest ,[I} ... 
height 

I 
1500 860'0 285 70 9'7 1 '047 295 
1000 912 '6 287 4 50 7'9 1 '104 295 

I 500 968 '9 281 1- 12 100 10'7 1 '196 260 

Clouds at 400 m. 
and sharp in­
version at their 
upper surface 
about 500 m. 

1200 30 

mb. 

3'9 

mgm/ec. from N. m S. 
1'088 270 17 

;;'00 90ii'8 282"5 - 7 44 '5:2 1:i20 1 
21 5 

? 

o v e I' cas t St. 
Kite went out 
of sight 375 m. 
above sea. 

100 m. above! L 12 
ground J 250 998 '5 284 90 II'8 1 '220 250 12 

500 966 '6 279 ... 93 8'7! 1'203 

215 1000'6 282 10'5 93 10'5 i 1'231 

II 

200'5 14 

~_rounil~~el ~101O'5 ~~ 80 ~ 1'230 ~1_6 _ 

Compu~d I I 1 

20 1 

______ 1 ____ 1---'15"'- 1012'7 ~ __ ~~I 1'237 _~S ___ ~ ___ . 

for M.S.L. 0 1028'7...... ...... 275 13 o 1026'7... ... ... ... I ... 245 II 

BRIGHTO~. K.56. November 10. II h. lom.to 13 h. G.M.T. BRIGHTON. K.57. November 14. 10 h. 15m. to 12 h. 20 m. G.M.T. 

Grea test I L 8 5 ! 7 6 I' height. 'J 9 .909'1 277 I 6'6 5 '0 I 141 290 17 
I 500 i 954'1 279'61 82 8'0 1'185 280 16 

loom. a~ovel Jl 21 5 1 987'6 281'6 7 87 9'61 1'217 265 13 
groun I 9 5 to 9 

Overcast, then 
nearly c I ear 
with Ci. and A. 
St. and over­
cast again. 

850 1912 '2 275'2 3'7 ... :... 1'152 30 16 Overcast st. 
and A. Cu. No 

500 953'0 276'5 ...... 1'198 360 17 clouds reached. 
5·3 Humidity be-

2 I 5 986'9 278 ... [ ... 1'234 335 14 tween 8G% and 
5 I 9toI390 %. 

115 ,999'.1 278'5 _"_'_1_"_'_ 1'246 ~ gusty. ----------

o ,10132 ...... 350 13 

Ground level. 115 999.6 282'5 82 9'6 1'228 270 gusty. 
Computed -----.- ---1-- -------1--8-
for M.S.L. 0 10135...... ... I .. • 250 I 

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

19 12 . November 7. 7 h. 0 m. G.M.T. I SOUNDING No., R. 21. 

I PLACE, MANCHESTER. 
Height 

above M.S.L. Pressure. Temp. Latitude, 
Longitude, 

53° 28' N. 
2° 14' W. GREATEST 

HEIGHT, } 15'3 km. 

LOWEST } 1 . km 
TEMPERATURE, 5 3 . 

116 mb. 

II6 mb. 

, 

212° A. 
Height } 

above l\1.S.L., 40 m. 

, PLACE OF FALL, Spalding. 
BASE OF } 12'0 km. 

STRATOSPHERE, 195 mb. 217'5° A. Distance, 353 km. 

Type No. I. 

From observations at Station. 

PRESSURE (M.S.L.), 769 mm., 

TEMPERATURE, 

V APOUR PRESSURE, 

GRADIENT WIND :--Direction, 

Velocity, 

Correction for Curvature, 

Final Components, {~: i~ ~'. 

at 7 h. 

1026 mb. 

283° A. 

2500 

10'5 m/s. 

0·0 m/s. 

9'9 m/s. 
3'6 m/s. 

and 
Orientation, II7°. 

at 18 h. G.M.'r. 

265° 

16'6 m/s. 

0'0 m/s. 

16'5 m/s. 
1'4 m/s. 

19 12 . November 7. 7 h. 3 m. G.M.T. SOUNDING No., R. 2II. 

Height 
above M.S.L. 

GREATI,ST } 
HEIGHT, 16'5 km. 

LOWEST } 
TEMPERATURE, 14 km. 

BASE OF } 
STRATOSPHERE, 14'0 km. 

Type No. I. 

Pressure. 

98 mb. 

146 mb. 

PLACE, PYRTON HILL. 

Latitude, 51° 38' N. 
Temp. ' 

207° A. Longitude, 1° 0' W. 

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

PLACE OF FALL, Polegate. 

Distance, 123 km. 
and 

Orientation, 136°. 

---- -------------------
From Observations at Station 

PRESSURE (lVI.S.L.), 

TEMPERATURE, 

V APOUR PRESSURE, 

GRADIENT WIND :-Direction, 

Velocity, 

Correction for Curvature, 

Final Components {w. to E. 
, S. to N. 

at 7 h. 

1026 mb. 

282° A. 

Pressure 
Distribution 

irregular. 

at 18 h. G.M.T. 

1030 mb. 

2850 A. 

265° 

16'1 m/s. 

0'0 m/s. 

16'0 m/s. 
1'4 m/s. 

Height i 

ab()ve I Pressure. 
M.S.L. 

i Temperature. i 

, Reading. I Fall P" km·1 
km. mb. °A. °C. 
IS 121 
14 143 
13 168 
12 197 
I 1'9 200 

212 
21 3'5 
218 
21 7'5 
21 7'5 

II 231 220'5 
10 270 226'5 
9·3 300 232'5 
9 313 234'S 
8 363 24J'5 
7·3 400 246 '5 
7 417 248'5 
6 476 255 
5'6 500 257'5 
5 S~ ~I 
4'3 I 600 264 I 
4 621 266 
3'1 700 272'5 
3 704 273'5 
2'0 800 278 
1'0 900 906 279'5 

1_~_0_·2..,,--1 1000 _____ 1 ____ 28---:1c-·=-.S_ 
Ground I 1021 28'3 
M.S. L. 1026 ... 

1'5 
4·5 

'-0'5 

3 
6 
8 

7 

7 
6'5 

6 

5 

7'5 

4'5 
1'5 

Height 
above 

M.S.L. 

Temperature. 

km. 
16'4 
16 
IS 
14 
13 
12'0 
II 
10 

93 
9 
8 
7'3 
7 
6 
5'7 
5 
4'3 
4 
3'1 
3 
2·0 
1'05 
1'0 

-Ground I 
M.S.L. 

Pressure. 
Reading. I Fall per Km. 

mh. -I------=--:-~~-.---c--

1

-0.? 
100 

107 207 _ I 
126 206 
146 206 0 

172 210 4 
200 201 21 5 5 

236 219 ~ 
274 225 

300 

500 

600 

700 
7I1 

800 803 
900 

1009 
1026 

233 
240 

245 
254 

262 

268 

8 
7 

5 
9 

8 

6 

5 
273 
279 6 

-1 

-~.~--I--:-:-: --
For particulars of an additional ascent on Nov. 7th, see the Journal for December. 

REMARKS. 

The type is not well-defined. 
The temperature decreases again 
after a slight inversion. 

REMARKS. 

Inversion of 40 1'5 to 2'0 km. 
Trace somewhat indistinct. 

Calm, overcast. Entered clouds 
going N. E. after 2 minutes. 

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



~{ETEOROLOGICAL OFFICE OBSERV ATORIES-· . GEOPHYSICA_L JOURNAL. 
DEOEMBER 1912,-DAILY VALUES REFERRED TO GREENWICH ~IEAN TIME AND UNITS, 

BASED ON THE C,G;S, SYSTEM, [Price Is, 

Second Year,-No, 12, Meteorology, Solar Radiation, Seismology, Atmospheric Electricity) and Terrestria,l J.lfagne tis m, 

1. SEISMOLOGICAL JOURNAL :-ESKDALEMUIR.-Lat. 55° 19"N. Long. 3° 12' W, 

- Earthqua.kes, Date,j_
:M __ iCrOsCismS'_1 

Rerparks, 

2 

3 
4 
5 
6 

Period, Amp, I 

6 
S 
4 

6-7 

2'0 II. 1st II, P? S=8 h, 49111" L=9 h, 7 m" Max, at 9 h. 22 Il1, 

5th Ill, P=I2 h, 37 m, 45 s" S=12 h, 46 m, 45 s,' 11=7600 kll1, I, Long waves 18 h, 27 Ifl, 

In, I. 6th I, Long waves IS h, 40 m, 

7 
8 

5 
9'Y.' 
6 

6-7 
6 

3'5 
1'6 
0'8 
0'9 
0'8 
1'0 
1'4 
17 
1'7 
3'8 
3'4 
2'8 
2'8 
3'4 
2'6 

I. 
Iu, 

Iu, IIu, 

7th, P=22 h, 59 m, 27 s,' S? 23 h, 13 m, 43 s, Sharp impulses at 23 h, 3 m, 30 s" 23 h, 9 m, 12 s" and 23 h, 13 m, 2 s" 11 about 
15000 km, a=400 W, of South, Long waves very weak, 

9 
10 
II 
12 
13 
14 
IS 
16 

6-7 
8 
S 

9th la, P=o h, I m, 31 s,' S=o h, II m, 35 s,' L=o h, 26 m, 30 S" 11=8870 krn, IIu, P=8 h, 44 m, 24 s,' S=8 h, 54 m, 13 s,' 
L=9 h, 5 m" 11=8570 krn, 

17 
I~ 

19 
20 
21 
22 

7 
7 
8 
8 
6 
S 
5 
6 
5 

5-6 

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

23 .) 2'0 
24 .5 2'1 
25 5 2'0 
26 6 2'0 
27 S 1'3 
28 6 1'7 
29 6 2 '2 

30 7 2'6 

Iu, 
II, 

I, I. 

I. 

23rd Iu, Long waves 0 h, 3 m, 

24th II, S? =0 h, 25 m, 2 ~" L= t Long waves about 1811, 56 m, 

26th I, Long waves about 0 h, 39 m, and 8 h, 18 m, 

28th I, LOllg waves about 8 h, 48 m, 

* 9 and harmonic 4~' 

An explanation of the notation tlscll is given iij the preface, 

___ 31 _____ Z. __ ~ __ 2~'~4 ________________________________________________________________________ -------

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

Heights above Grollnd :--Thermometers, h t = 1'2 m, Rain-gauge, hI' = 0'6 m, Sunshine Recorder, h. = 12,8 m. Cups of Anemometer, ha = 13'7 m, 

Humidity, 
Magnetism, 

Pressure 
at 

Station 
Level. 

Air Temperature ill 
Degrees Absolute, 

Wind Direction in 
________________ , points (8=E,16=S) 

V and Velocity 
. apour Percentaae, (mctrcspcr second), 

Cloud AmOll11 t 
alld 

Weather, 

Rain 
24 c5 

hours .s ~ 0 ,§ 
b · ~ Remarks, ~ a5 ~ ...s ..., Day, 

Pressure, '" 
eglll- ::: 0 C,) .:: ~ ~ 

uiug ~ 'g~ ~~ ;.§ ---! I I 1 I '-----1-------1
----------

1 10 h, ~ 0; _~ 
___ ~ I 21 h, 9 h, 21 h'l M!l.x, \ .Min, 9 h, 21 h, 9 h, 121 h. 9 h, 21 h, 10 h, 22 h, ___ L-_~ ____ , ___________________ I------A---,___--

m b, mb, ° ° ~ 0 0 millibar, % % m/sec, m/sec, covered, mm, hI'S, 
------200 +200 + 200+.2-00 + I - - -- 'i'el;ths oTSky 

996'6 I004'3 81 '4 80'I! 82 n 74 10'5 8'8 97 87 16 8 21 10 3 10 2'8 2'0 Gloomy and wet, 

2 1015'6 101 9'7 80'9 81 '8 I 83 80 9'5 10'2 90 91 24 8 14 5 7=° 10 5'3 2'4 =0; clearing 10 h,-I2 h, 
1018'2 101i'5 84'8 84'6 x 86 83 13'6 12'9 98 94 16 7 IS 6 10=° 10 0'8 - Heavy mist ct. Dull. 3 

4 
5 
6 

7 
8 

IOII'I 1006'6 84'8 84'0 85 84 13'2 12'6 97 96 IS 9 14 9 10=° 10=°. 10'2 - Gloomy alld showery, 
1000'9 996'1 82'4 80'6 84 80 I I'~ 9'5 98 90 - I 14 6 10=° 2 5'1 - Overcast most of day; =0., 
1001'0 I 999'4 80"3 82'S 83 £0 8'8 10'9 86 93 20 6 14 I I 4 10=°. 10'2 3'5 Fair to Jull, 

1011'6 1012'3 79'9 82'1 83 80 9'5 9'5 96 83 IS 2 IS 7 9 10 22'6 3'8 Unsettled,looking, 
9 

996'311004'084'181'01' 85 80 II'S 10'21 89 96 IS 8 - I 7=° 1 9 2'3 1'6 .early,thellmistytod~ll, 
1002'5\101 3'8 84'6 81'3 85 80 12'9 7'8 95 73 16 9 24 5 1O=(J 2 0'5 - .2=0 during day; tIne n, 

10 1016'S 1007'8 75'1 82'8 83 75 6'8 II '2 94 92 3 2 IS 8 10 10 4'6 - '--'; dull and gloomy, 
II 993'7 994'1 85'3 80'3 x86 79 13'9 7'8 97 76 16 II 19 7 10=°. 8 6'9 - =0 or. showers throughout, 

12 
13 
14 
15 
16 

1008'5 10 II '0 79'7 83'0 83 79 8'2 II'S 81 94 22 II 20 10 3 10=° 7'1 1'9 Showerytofaira;gloomyp, 
1007'0 1007'0 83'8 84'9 85 83 ,12'2 13'6 96 97 19 12 20 II 10=°. 10=0.0 1'8 - Gloomy, with =0., 
IOIl'3 1014'7 84'8 83'1 85 83 13'2 II'S 97 93 19 8 22 9 10=° 2 4'3 - Overcast and misty; .p, 
1017'3 !1014'I 83 '2 81'0 84 81 I I '5 8'2 91 78 16 6 24 10 10=° 10=° 2'3 -- Unsettled-looking to dull. 
1015'711014'0 79'9 77'9 81 78 6'8 7 '5 69 85 24 II 21 9 3 8 3'8 2'6. 01'.0 showers, 

17 1010'111002'0 79'S 79'8 82 78 7'5 9'5 76 96 20 7 21 9 10 10 9'1 - Gloomy;.2 19 h, 
18 1002'5!1002'O 79'S 81'7 82 78 7'1 10'5 74 94 24 8 16 6 6 10. 3'1 0'1 Cloudy, with. showers, 

'Y, 

'7 20 )'0 68 11'3 

19 994'41 993'0 83 '5 83'8 84 83 10'9 12'6 86 96 IS 10 IS 10 10=0 10=°. 9'9 - Overcast and =0, 
20 995'2 iIo03'I 84'3 82'9 84 83 12'9 II'9 97 99 IS 9 - I 10=° 10=° 4'1 - • a, Gloomy and misty" 
21 1007'5 10087 81 '3 80'3 83 80 10'2 9'5 93 94 IS 4 IS 3 IO=G 3 1'0 - Dull, but clear atmosphere, 179'10 20"~6'8 68"'9"0 

Note,-The cloud amounts in italic type at Valencia were taken at 21 h, 

22 1007'6 ~1003'4 80'3 82'1 82 80 10'2' 10'5 93 92 - 1 15 6 10 10 5'3 2'1 Dull; clearing midday, .. , .. , , .. 
23 1002'6 :1005'5 81 '2 80'7 83 80 9'5: 9'8 88 93 17 5 19 4 7 5 11'2 0'3 Gloomy and showery, .. , .. , ,., 
24 988'11007'4 82'9 81 '5 84 80 9'2! 8'8 76 81 17 14 20 9 10=° 10=° 3'3 - R. a ; squally, '.. ,.. ' .. 
25 1002'4110027 80'9 80'1 83 79 8'8 I 8'8 84 88 18 7 21 4 9 10=° 9'9 1'9 Unsettled-looking, ,....," .. 
26 977'2 1000'8 80'7 81 'I 82 80 9'S!' 9'8 93 90 24 4 - 1 10 10 8'9 o'S Dull and squally; .2 2 h, .. , .. , ,-

27 991'6 1 986'6 85'0 84'7 85 81 13'2 12'2 95 90 16 8 16 10 10=° 10=0 4'3 - Overcast most of day; =0, ,.. ,.. ,., 
28 998'r 1001'S 80'6 79'3 83 78 8'2 7'5 80 79 23 7 22 4 8 9 4'1 2'5 Fair generally, ,.. '.. ..' 
29 1005'211018'0 81'1 79'71 82 79 9'2 7'8 84 78 23 II 21 10 7 3 1'8 1'9 Showery to fair, .. , ... .., 
30 1020'011013'5 82'1 83'3 84 79 9'8 i 11'2 88 89 16 6 IS 9 8=° 10. 7'1 -jGloomy ; =0, [ing, 
31 1010'S !IOIO'2 82 '2 80'4 84 79 10'2 I 9'2 87 90 20 7 18 2 4 10. 2'0 3'3 • early, then fair to unsettled·look- ::: ':: ::: 

~ ~ 1006'3 8I'9~ 81'7~ 83'6~ 79'7~ 10';1 IO'I~ 89~11 89~ =~7'3 =~ 6-8 8'2 8'4 175'7 0'99 Monthly Totals ~r Means, =~~ _20 27';1~8 10'2 

~~I 8 88 88 6 40 years 0'3 1010'4 80'2 80'4 83 '0 77' 9'1 9'3 '3 6'S - - 160'5 1'32 Normals, 40 years, 
I'-_""-_~ ..- ' 30 yr 

~ 35 years 25 years 30 years 30 years 

Wt, 39025/327-375-10/13, N, & Co" Ltd, Gp. XV, 18 



84 DECEMBER 1912,-METEOROLOGY AND SOLAR RADIATION_ 

3, KEW OBSERVATORY, SURREy,-Lat, 51 ° 28' N, Long, 0
0 

19' W, 
Heights above Mean Sea Level :-Station, H = 5'5 m, Barometer, Hb = 10'4 m, 

Heights above Grolmd :-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 Rain ~~C'I';:; 
__________ IPoints(8=E,16=S) Cloud Amount 24 o.i '.3 ~ 

-- I ' and ~ = ci.. ' 
Vapour and Ve OCltv Weather, hours ~ :.a ~ s ~ 

Pressure, Percentage, (rnetres per seco1ul), begin. >= &! ~ ~ ~ 

Earth 
Tempera. 

ture at 
10 h, 

________ 1 _______ 1 ning a5 ~ ~ ::: 
9h,I21h, 9h,!21h,\Max,IMin, 9~'_121h, gll.12lh, 9h, I 21h, lOh, I 22h, 10h, ~~ ~ O'3m,\l'2m, 

Remarks, 

200 + 200 + 1'200 + 200+ Tenths of Sky 200 + 200 + 200 + 
mb, 1mb, ° ° millibar, i~ % m/sec, m/sec, covered, mm, hrs, " 

1 1010'111001'9 71°'7 79'6 'I 80 n 70 4'1 8'5 74 87 22 3 19 7 9=0~ 7. 4'6 - - n 62 76'9 8;'8 ~; dull most of day, 

2 1008'6 1018'3 77'S 79'6 81 76 6'8 7'8 SI 79 22 5 23 3 0 i 9 - 5'2 - 73 76'9 81'S Fine, 
3 1029'0: 1028'2 74'1 80'3 81 74 6'1 9'5 90 93 - I 15 3 8=° i 10 Z'O 0'2 - 67 77'4 81'4 Fair to dull, 
4 loz5'9:lozz'6 8z'S 78'9 84 78 II'S 8'5 95 92 18 4 - I 10=° 3=° 0'3 - - 78 782 81'3 Dull; improving in evening, 
5 1014'61008'0 76'0 79'1 80 75 6'5 8'2 83 86 12 2 12 3? 3=° 10 - - - 68 78'z 81'2 Fair to dull, =0, 
6 1009'3 1014'S 8z'4 79'3 84 77 11'2 9'2 94 95 15 5 17 3 9 9=° 0'5 0'1 - 75 78'S SI '2 Dull to fair during day, 

7 1016'31016'1 81'1 83'3 84 76 10'2 11'2 94 90 15 4 16 5 10 10 0'3 - - 68 78'4 81'1 Overcast, 
8 IOZ0'O 11022'6 83'3 8z'o 84 81 II'S 10'5 91 91 15 4 16 3 10=° 6 - - - 81 79'4 81'1 Dull to fair, 
9 loz0711016'3 81 '9 83'2 84 80 10'9 10'9' 96 88 16 2 17 5 9 10 4'6 0'1 - 72 79'7 81 'I Dull most of Jay, 

10 1015'711015'8 8z'9 81 'I 83 80 II '9 10'51 96 97 19 2 - I 10=° 10=° 5'8 -- - 82 80'2 81 'I Overcast, =0., [p, 
II lOll 7 iIooo'8 81'3 83'5 84 81 9'5 II'Z 1 89 i 88 17 5 17 9 10 10 4'1 - - 75 80'4 81'1 Dull, with increasing Sly, wind 

12 1003'8 \1015'6 78'S 78'0 83 78 7'8 7'1 88 I, 8z 19 3 20 5 9=° 0 - 2'0 - 7I 80'6 81'2 Fine to fair, 
13 1017'311012'3 8z'3 83'5 84 78 9'8 11'9 84 94 18 8 18 10 10 10.° 0'5 - - 74 79'8 81'3 Fair early, thenuull, 
14 IOIZ'IjlO14'8 85'4 85'2 x87 84 II'9 12'6 82 89 ZO 9 19 8 10 10 0'3 - - 82 80'881'3 Dull and squally, 
15 1021'4,1013'582'484'2 86 82 9'512'2 79 92 20 423 5 8 10. 6'1 o'S - 78 81'481'3 Fine to dull, .afterl6h, 
16 1013711013'3 80'0 76'0 84 75 7'8 6'5 77 87 23 5 21 3 9 ? o~ 0'3 2'8 - 77 81 '3 81 '3 Dull to fine, 

17 1012'1 11008'3 75'4 78'8 80 1 74 6'5 7'5 88 82 20 3 19 7 5=° 1 - 4'9 '039 66 79'8 81'4 ~; fine throughout, 
18 999'5 '1007'4 80'1 75'5 81, 75 8'51 6'5 85 87 18 7 20 3 10 f)=o 2'3 1'7 - 74 79'6 81'4 Dull a, Finep, 
19 1010'S !IO09'8 81'3 82'6 831 77 9'2, 9'2 85 75 17 5 18 6 10 10 - 0'1 - 7I 79'1 81'4 Dull most of day, 
zo 1013'2;1016'9 82'6 78'7 84 78 10'5 8'5 89 92 16 5 16 2 10 2 - 0'2 - 80 79'8 81'4 Overcast; clearing in afternoon. 
21 1017'S! 1014'6 79'3 81 '3 82 I 77 88 I 9'2 92 85 - I 17 5 10=° 10 - - - 7° 797 81 '3 Dull all day, 

22 1012'911011'4 80'4 82'0 83 I 79 9'2: 9'8 91 87 18 3 17 4 10 10 1'0 0'4 - 7I 79'9 81'3 Generally fair, 
23 1011'3 [1010'9 82'7 82'4 84 i 82 II '21 II '2 92 94 18 4 16 5 8 10 3'8 1'9 - 80 80'2 81 '3 .0 early; CD 23 h, 15 m 
24 1013'4 :1012'1 gO'4 81'9 84 1 80 9'5 I 8'5 92 74 16 4 18 8 10 9 3'6 - - 73 80'4 81'3 Dull, CD 20 h, 30 m,-23 h. 
25 1013'410107 82'0 80'8 84 1 79 9'8 '. 9'2 86 86 16 5 20 3 10.° 9 13'7 - - 77 80'4 81'3 Dull throughout, 
26 993'9 i 996'2 81 '2 81 '6 83 I 77 9'5 7'8 89 72 13 10 23 6 10 7 6'6 - - 71 80'1 81 '3 Squally, 

27 1006'6 :1002'1 77'S 85'1 86 i 77 7'5 13'2 90 93 - 0 18 9 10=° 10. 5'8 -, - 7I 79'8 81'3 CD 6 h, 50 m, Dull all day_ 
28 1003'0:1003'9 85'2 84'2 86 'I 84 11'9 12'2 84 92 18 8 16 5 10 7 2'3 - - 83 80'8 81'4 Dull throughout, 
29 1007'211014'8 79'3 80'2 84. 79 8'2 i 7'8 84 78 23 3 19 7 9=° 0 - 3'7 '033 78 81'3 81'3 .0 early, then fine, 
30 1024'611026'4 78'1 78'9 81 1 78 7'1 i 8'2 83 87 20 3 19 4 4=° 0 - 5'4 - 74 80'4 81 '3 Fine, but =0, 
31 1021'8 :1018'4 81'7 80'6 83 I 79 8'2 I 8'5 74 82 18 8 17 6 9 7 0'5 I 0'1 - 73 80'0 81 '4 Dull most of day, 

____ ,. ____ ' ___ --_; __ - ---:--- ----------------1-'------------------,--- ----------
Means 1013'311012'9 80'3! 81'0 83'2 i 78'1 9'1 1 9'5 87 87 4'4 5'0 8'7 7'0 69'0 0'95 - 74'0 797181'3 Monthly Totals or Means, 

Normal 1013'411013'4 ~-I'--:;:;;-li-79'S ,7;6- --:;z- -n-87-87- ---;-:6 ---~~------~ ~~ -=- -=--j--=- Normals, 40 years, 
40 years 1 ! I.... ' .. v J 30 years 30 years I 30 yrs 

35 years 25 years, _____________________________ _ 

Note,-The cloud amounts in italic type at Kew were taken at 18 h, 

4, ESKDALEMUIR 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, h t = 0'8 m, Rain-gauge, hr = 0'3 m, Sunshine Recorder, hs = 1-5 m, Yane of Anemometer, hit = 15'2 m, 

2 

3 
4 
5 
6 

7 
8 

976'4 I 970'5 
978 '0 ~ 990 '7 
995'81 99°7 
987'2' 985'8 
982 '3 I. 975'7 
973'6· 978'6 

70 11, 50 2'1 j 3'7 85 80 4 

71 '4 64'7 74 6I 5'1 3'1 i 88 97 

6r'o 

68'7 76'0 78 61 4'4 7'5 97 98 
80'9 81 '0 82! 77 10'5 10'5 99 97 
78'5 7°'4 80 7° 8'5 3'4 93 69 
74 '6 79'0 80 7 1 6'5 8'2 94 87 

i ' 

20 
16 

2 

o 
12 
* 

32 

20 
20 

20 

980'61980'077'481'2 81 76 7'81.10'2193 94 16 7 20 
985'.), 988'3 80'9 79'2 81 77 10'5 8'8 98 93 16 9 20 

9 981 '4 980'3 79'1 78'S 81 77 8'5 7'8 90 88 16 14 24 
10 9867 983'7 72 '1 75'8 77 72 4'4 6'8 79 91 - I 16 
II 9667 963'0 81'179'2 83 76 10'5 8'2 97 85 20 17 20 

12 
13 
14 
15 
16 

966'1 970'0 76'0 78'S 79 75 6'8 8'5· 88 
970'1 966'0 80'2 82'9 83 77 9'5 I I '9 93 
970'6 974'0 81 'I 78'3 x84 78 6'8 7'8. 64 
979'0 975'0 77'7 74'0 80 73 6'8 6'5: 79 
978'0 975'7 74'0 73'8 75 73 5'8 5'8 87 

93 
98 
88 
95 
89 

20 
20 
20 
20 
20 

13 
17 
13 
15 
10 

20 
20 
20 
20 
20 

4 

2 

13 
I 

9 

9 
7 
6 
5 
4 

12 
15 
9 
3 

10 

21 h, 
7 IO-l~o 9 h, I 

10 0 

10-l~ I 10.°=° 
I~.O=O i IC:0=O 

10 5 
10 
loeo 
IO 

3 
10. 

9 10. 
8 
9 
7 

10 

4 
1 

9 
10 

10 
loe 
10. 

i 

17 974'° 1 968'6 737 74'1 75 73 5'8 5'8 88 88 20 15 20 8 8 IO.-l~o 
18 965'1 i 972'2 74'0 72'3 75 70 5'4 5'4 82 91 24 8 20 6 7 2 
19 968'6 i 968'3 78'2 80'0 80 72 8'5 9'5 95 94 20 15 20 17 10.°=° 10.° 
20 974'6: 979'6 80'7 81 '6 82 80 10'2 10'9 98 97 20 13 20 13 10=° 10=0 

980'2 I 978'9 80'4 767 82 77 10'2 7'5 98 94 20 13 20 6 10=° 4 21 

9 h, 
I'C 

0'5 
9'7 
8'6 

0'2 
2'8 -

10'2 
14'2 
12'7 
13'5 

19'3 
37'1 

7'1 
15'7 
8'1 

5'1 

0'6 

10'7 07 
157 
4'3 
5'6 

1 

22 979'31 978'8 77'6 77'6 79 76 8'2 8'2 94 94 20 5 20 2 10 9 2'0 - - - - -

-l~ in afternoon, 

00; cold, 
00* ; also. 9 h,-IO h, 
=0 

Very heavy • showers ISh, 
;I midday, [16 h 

;I 9 h,-14 h, 

-l~ 0 and sleet in forenoon, 
;I 9 h,-14 h, ; .2, 

;I early a, 
., turned to -l'. 14 h, 

23 974'9' 975'8 77'0 78'9 80 75 7'8 8'2. 96 88 20 4 20 9 9 9 2'5 0'2 - - - -
24 973'1 1196I'2 79'0 78 'S 80 77 8'8 7'1·' 94 79 16 IO 20 22 10.° 10.° 10'2 _. - - - - / p, 
25 976'2 972'2 76'8 76'7 79 76 6'1 6'8! 78 85 20 6 20 12 10 9 6'1 - - - - - )11 early, 
26 966'5 969'2 75'0 75'6 77 74 5'8 6'5 81 90 4 6 4 4 10 I 0'5 - - - - - ~ latep, 

27 975'6 961'8 70 '9 81'S 82 70 4'8 10'9 93 97 -- 1 20 II 6 10. 23'4 - - - - - .llinevening, 
z8 962'51' 97°'9 79'9 74'3 82 73 8'2 6'1 83 92 20 13 20 5 loeo 0 1'5 I'I - - - -
29 9697 969'7 74'S 7S'2 79 73 6'1 7'5 91 83 16 8 24 17 6 8 10'7 - - - - - .J' 21 h,-Z2 h, 
30 988'3 I 985'8 76'0 79'3 80 76 6'8 9'2 89 96 24 6 20, 13 6 loe 25'4 -- - - - - e2 at night, 
31 978'61 980'1 79'8 78'9 81 I 77 9'5 8'8 98 93 20 15 20 8 loe 10 3'8 - - - - - .2 4 h, 

~leans 976'3! 97 5'5' ~--~ -m-i-;;- -n-7i;-I-;--;----~ ---~ -g:S --7~ 1293'810009 ---- --- --- Monthly Totals or Means, 

Normal -=-i-=-f--=-~-_=_-i-_=_~-__=_-I-=--_=_---~----~----------- - 1- - - - -
yeal's 

The solar radiation is the mean of the readings within the nominal hour of observation (II h, 30 m,-12 h, 30 m,) nnlt!Ss some other hour is specified, * No record, 
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Day, 

2 

3 
4 
5 
6 

7 
8 
9 

IO 

II 

12 
13 
14 
15 
16 

17 
18 
19 
20 
21 

22 
23 
24 
25 
26 

27 
28 
29 
30 

31 

Potential Gradient, 
Volts per metre. 

Factor 1 '71. 

3 h./ 9 h./15 h'I21 h, 

-v /m. T'7n1: I v /m, vim, 
21 5 I - I 425 175 

65 I 250 250 190 
185 I 435 360 21 5 
140 I 175 360 510 
300 1 710 420 240 
160 I 250 420 500 

485 I 390 200 150 
50 I 285 210 460 

3151340 285 335 
125 285 21 5 520 
225 I 520 3°0 200 

160 1760 360 545 
(65 350 265 165 
40 I IS 225 125 
90 265 34° -

- 1 - - 570 

190 1
620 3°0 225 

65 i 210 260 385 
125/210 275 290 
140 225 485 525 
235 - 325 265 

135 1390 I 310 325 
10 390 335 x± 

300 I 535 x- 290 
135 235 x± 260 
335 ;I:± -40 190 

1651725 365 165 
65 265 350 265 

~/'± - 400 310 
140 485 460 645 
290 400 460 445 

Charge per ce. Velocities of 
Ions for 1 volt 

X 1020, per centimetre, 

+. .1 - +, I -
E,-~ U'IE,-~ U, em/sec, cm/sec, 

-
- - - -
- - - -

I 

, No observations. 

I 

I 

5. KEW OBSERVATORY. 

~ Air-Earth ""' 0""' :ElQ- Current 
0 0 , 

.~~ ~ .... ". 'i::~ ~ 
00 x 1016• ~~A So~A :l.-l 

~x 
..... ,.c'- o:jo:l,-

I 
~Oo ~6 0 

0 c1' c2, 0 

E.-m,U, Amp/cm:!, 
- -- - 2 0 

- - 0'25 0 2 
- - 0'20 0 I 

0'35 0 ° 
0'50 ° 0 
0'40 I I 

- 0 2 
- ° I 
- 0 I 
- I 0 

- I 0 

- I 0 
- 0 I 

- ° 0 
- I 0 
- I 0 

- ° 0 
- 2 0 
- 0 0 
- 0 0 
- 0 0 

- 0 2 
- 2 2 
- I I 

- I I 
- 2 0 

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

Horizontal Force, W est Declination, 

_._-- ------

IRange, 
Maximum, I Minimum, !Range, 

Maximum, 

1 

Minimum. 
18000'Y +, 18000'Y +, 15° +, 15° +, 

'Y h ml 'Y h m 'Y I 
h m I h m I 

517 18 28 'I 497 23 31 20 45' I II 25 40 '0 23 27 5' I 

537 19 53 ' 460 20 31 77 48 '3 12 10 31 '2 23 2 17'1 
511 15 21 i 481 I 33 30 44'1 II 22 36 '4 ° 39 7'7 
508 13 23 I 493 10 59 IS 45'1 12 30 40'9 8 12 4'2 
508 12 52 I 495 I 22 13 44'2 II 32 40' I 19 50 4' I 
516 7 5, 468 23 32 48 46 '7 13 0 28'1 22 45 18'6 

519 6 16 431 15 13 88 46 '4 5 15 29'9 ° 31 16'5 
5°9 17 20 483 ~ 43 26 45'1 II 53 40 '3 22 54 4'8 
512 7 28 489 19 29 23 45'S 13 10 35'1 19 38 10'4 
51 3 6 18 493 10 35 20 44'S 12 38 38' I 19 15 6'4 
513 8 26 : 484 18 2 29 44'8 12 33 38 '8 23 25 6'0 

512 8 39 1490 I 7 22 43'4 15 12 38 '9 ° 18 4'5 
518 14 ° 495 23 5 23 45'9 12 46 35'6 21 33 10'3 
512 6 59 497 20 46 15 44'2 12 45 37'6 21 18 6'0 
513 16 55 500 3 13 13 43'0 12 40 4°'1 21 30 2'9 
517 13 23 501 I 9 16 43'9 II 45 39'2 20 12 4'7 

518 17 42 499 I 13 19 44'5 12 5 40 '4 7 50 4' 1 
516 14 35 493 19 20 23 44'3 II 16 39'7 20 36 4'6 
514 6 13 498 15 37 16 43'2 13 3 39'9 20 47 3'3 
509 19 4 494 II 24 15 43'4 12 56 40 '2 8 58 3'2 
513 14 27 496 I 12 17 43'7 12 20 4°'7 7 33 3'0 

529 23 37 459 23 5 7° 47'3 17 ° 29' I 23 28 18'2 
537 21 52 461 I 14 45 76 48 '1 II 52 32 '1 21 36 16'0 
535 23 55 483 19 II 52 46' I I 4 37'2 23 30 8'9 
532 0 ° I 487 17 52 45 43'2 12 28 36 '6 o 15 6'6-
503 19 10 482 23 57 21 44'0 13 22 36 '3 21 IS 7'7 

506 18 46 482 
o 0 1 

24 43'6 I 12 40 38 '2 0 2 5'4 1 
508 6 13 500 22 50 8 41 '8 I 13 9 39'6 21 48 2'2 
509 17 II 495 I 6 14 43'0 14 5 3S'7 21 31 4'3 
516 7 49 494 13 16 I 22 44'5 12 9 35'9 2 30 8'6 

517 7 22 : 
496 I 16 I 21 44'0 13 20 39'9 8 46 4' I 

: 
------ ------------ ---------------- I-------------1---1------

-=--I~ 160 382 324 338 
, - 516 ~, 486 -

I 
30 44'7 - 37'3 - - - - - -

! 

- - -
1 

M, 

- -- -- --

. Note,-The mean values of the Potential gra.dient 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 given 

In the table. A similar note applies to the values in Table 6, 

6. ESKDALEMUIR OBSERVATORY, 

Day, 

Potential Gradient, I Velocities of .€ 
Volts per metre, Charge p2~r cc, Ions for I volt '~:!-I' 

Factor 5 '5, x 10 • per centimetre, ~ <::> 
:::1.-1 
~x 

3 h, 9 h·115 h·121 h, +, I - +, I - 8 

I 445 345 291, 184 - - - - -
vim. vim, vim, I, vim, E,om'U'lE.om, U, em/sec, I em/sec, E,-m,u'l 

2 42 148 487 [ 481 - - - - -
3 220 279 -89 [' 778 - I - - - -

4 -13 1 196 143 83 - - - - -
5 89 220 463 I 362 - - - - -
6 315 261 137 I 190 - - - - -

7 214 267 226, 380 - - - - -
8 166 J] x 1226 - - - - -
9 13 1 95 -1260 172 - - - - -

10 184 380 867' 796 - - - - -
II II9 II9 - I 273 - - - - -
12 
13 
14 
15 
16 

17 
18 

20 
21 

184 -77 214 1-125 - - - - -
160 - 137 '-208 - - - - -
- 89 59 Ii 24 - - - - -
95 -18 - 107 - - - - -
17~ -- 36 I 101 - - - - -

124 
7I 

106 
18 

- 1 166 
444 ; 266 

12 j 124 
225! 41 

41 I 237 

22 118 195 331! 106 -
23 172 479 183 I 178 -
24 183 71 -59 II -6 -
25 65 166 124 -53 -
26 201 183 41 1 290 -

27 154 349 260 I - -
28 roo -201 118: 373 -
29 491 249 -1241 95 -
30 124 148 237 -IOOC -
31 1-178 -83 219 213 -

• 1 

M, 143 159 -~;T;g; - ~-~-=--

Air-Earth 
Current 
x 1016, 

Cl' I C2' 

Amp/cm~, 

,~$ >. .~ .e ~' North Component, West Component, Vertical Component, 
,,",0 ell ~ 0 ~ 
"2 ~ A Sb ~ AI------.,------I------,-j----I-------:-I----
~ 5 <0 ~ 6 '0 Maximum. 1 Minimum. Maximum, Minimum, ~laxiliinm. Minimum, 

15000 'Y +. 15000'Y +, 5000 'Y +, 5000 'Y +, 45000'Y +, 45000'Y + , 
hm'Y 'Y hmhm 'Y 'Y'hmhm 'Y 'Y hm 

18 25 1029 1007 10 23 I I 21 217 i 188
1

1
23 31 I a 0 

I a I 

I a I 

la 0 

oa 0 

1 a I 

la 2 

2C I 
2 b 1 

Oa 0 

2b I 

2C 0 
2b I 

2 b I 

~ C 0 
2C 0 

2 C 0 

I b I 
2b 0 

10 0 

2a 0 

1 ' 

19 50 10031' 962 20 28 12 1812401 141 ,23 3 
16 17 1021, 998! I 30 II ]0 212 1661 ° 37 
6 25 101711000 II I 13 20 21 3 194 8 39 

20 40 1021 100610 42 12 52 ,210,193 19 47 
22 41 1040198323 32 13 0,.225 IIO 23 0 

21 8 1038 942 15 9 10 2 i 229 II8 ° 29 
22 38 1023! 989 8 40 12 45 2[1 192 23 47 

7 35 10251994 II 50 13 91 219, 158 19 37 
19 30 102611003 II II 12 37 '; 209 '.176 19 16 
7 12 1022 989 17 58 16 43 214 18[ 23 24 

7 53 1023 1007; ° 30 6 24 207' 176 ° 46 
21 44 1045 1006' 14 30 13 56 226 162 21 13 

6 55 1027 1009 20 37 12 48 214' 180 21 17 
4 55 1027 1012! 3 10 12 40 208' 193 21 27 

20 16 1030 1016i 19 22 12 44 215 190 20 12 

17 41 1035 IOI6[ 18 52 13 22 214 198 22 10 
20 34 1039 10061 19 19 13 17 215 196 20 23 
5 53 1029 10141 15 37 13 4 206 189 20 45 
4 II 1030 1009

1

' II 40 3 41 21 5 197 23 10 
20 53 1034 1020, II 0 16 53 21 3 197: 19 55 

I b I 23 35 1084 97811 7 I 16 56 231 127 23 25 
° a 2 21 46 1084 985! II 34 II 50, 233

1 
140 21 33 

2 b I 23 37 1065 1002'1· 19 10 I ° 227 1175' 23 29 
I b I 0 ° 1058 1007 17 50 12 251 208 177: 0 15 
oa I I ° 1033 1006123 58 13 25' 214 172

! 21 20 
, I 

2 b 0 5 38 ; 1030 10071 ° 0 2 36 214 lSI [ ° 0 
Ib 0 19301103210201820 1350 : 2°9 194

1
21 50 

2 b 0 21 9 I 1036 1018; 19 35 14 4: 212 191 21 31 

Instrument om. 
of order, 

2 a I I 56 I 1042 1012 1 13 14 I 38 , 224 i 168 I[ 2 34 

__ - ___ 2_"_-1 __ 0_ .. __ 5_5_3 I 1039 102°1_1_3_55-1-1_3_3_° '1,:.~I~i~ ---------
- - - - - -I 1035 10011 - -, 217 175 i -

----__________ ~ __ ~ ________ ~ __ ~ __ ~ ____ ~ __ ~ __ ~ __ _L ____ __ 

x Indeterminate. An explanation of the Headings of the columns is given in the Preface, 
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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§ 
Height of Head above-Roof S'S m., Ground 13'7 Ill., ~I.S.L. 1\1'2 m. 
Height of Cups above-Roof 4'6 m., Ground 7'6 m., ~1.S.L. 15'2 m. 

3 h. 9 h. 15 h, 21h. Max. 
Date. --------- in a 

S. N. W. E. S. N. \Y. E. S. N. W., E. S. N. W. E. Gust. 
---,1-------1-------1- ----

V. 
21 '5 

2 

3 
4 
5 
6 

7 
S 
9 

10 
II 

12 

13 

14 
IS 
16 

17 
18 

19 
20 
21 

22 

23 
24 

25 
26 

27 
28 

29 

30 

31 

2'4 ... i 

7'4 4'9 
7'4 
6'1 

S'7 
'5 0'9 

7'4 1'5 
.. 2', 2"5 

II '2 4'6 

7'1 4'7 

9'4 3'9 

8:21'" 3'4 

~.~ I ::: 2'5 

3'8 '" 2'6 

~'S '" 8'5 
6'S 

0'9 

0°4 ••• 2'0 

1'0 5'7 

... 110 '9 10'9 

2'4 7'11 '" 1'4 
7'6, ... : 3'1 

l'S 2'3 0'4-

2'5 10'0 ••• I 2'e! ..• 

~:~! ::: 4'0 

2'6 ... 6"4 

2'2 6'61··· 

9'S . 
6'0 ::: 1 ::'1 ::: 

4'41 

1'7 11'3, 

0;'6 

11'9 ' 
1'1 

2'4 
0'7 ' 

4'9 

4? I'" 4'7 
94 ... 3'9 
3'01·.. '.. 1'3 5'2 

II'S 

4'9 ;I'S 

10'6 7'1 

3'1 7'6 
4'5 10'9 

2'5 6'1 

12'1 
6'5 
8'0 

1'1 

12'1 I 

5'0, 
1'3 
1'6 

1'1 

7'4 ! 

4 '0 
,> '3 

S'I 

10'2 ... \ro'2 

4'41 10'6 
13"3 ... 1 5'5 
6'9 ... 1 2'9 
S'8 '" 1 3'6 

1 

2'2 ••• I 1'4 

2'7 1~:: ::: III~:: 
S'S : 2'3 3'9··· 9'4 

1'3 6'2 ... : 9'2 ." 7'1 4'7 

0'9 4'7 
4'9 ... I 7'4 
7'6 7'6 
2'5 .. , 6'1 

Il'6 ... 4'8 

3'1 9'0 
3'4 S'2 
7'3 10'9 

6'3 6'3 

6'3 6'3 

2'0 

7'1 
8'6 

7'S 
2'2 

2'0 

10'6 ! 

8'6 

7'8 
10'9 
10'0 

~'.~ I ::: ~:~ 
10'9 i '" 2'2 

8'3 1'7 

3'0 

2'7 1'8 

5'5 3'7 
9'1 ... 1::'6 
2'S 6'7 

7'3 3'0 

I'S 7'9 5'3 
2'4 3'6 
3'2 16'0 
9'2 6'2 

4'4 4'4 

23'7 
15'7 
20'1 

13'4 
16'5 

19'2 

14'S 
21 '9 
17'9 
23'3 

23'3 
27'3 
22'S 

24 '1 

19'2 

27'3 
21'0 

34'0 
22'8 

17'9 

IS'S 
19'2 
28'2 

22'8 

24'1 

DEERNESs,t 

Height of Cups above-Roof 1'5 m., Ground 4'9 m., .\I.S.L. 57'3 m. 

3 h. 9 h. 15 h. 21 h, Vel. in 
Time ~f 

Gnst. Date. -
S.I N. W'

I 
E. s.I~J W.! E. S. 

1-------l-::1\Iax. 

IN.) W.!-E. S.) N,[ w.: E. I~~~~Y 
Time of 

Max, 

HI'S. )Iin. --- - [-----,- - 1 

21 5 ... i 6'(;) 6'0 ' .,. i 4'6 6'S 

12 45 2 ... : 2'9 4'3 I'S: f'3 

e~ ~n 3 .. , 1 0'9 0'9 7"3 
IS 35 4 5'2 n 1'5 

)'8 3 10 5 0'7 0'7 4'2 

{~in 6 4"9 3 0 

8 55 7 * * 
7 15 8 6'1 1'2 

S 35 9 9'3 '9 
23 55 10 5'1 5'1 
II 5 II 17'3, 

19 40 
II 10 

23 55 
2 5 
1 10 

IS 20 
20 

12 

13 

14 
IS 
16 

17 
18 

19 
20 
21 

2'9 '3 

S'7 2'4 
6'4 '" II '4-
5'0 ... 12'1 
2°2 3° 2 

9'2 
2'0 4'8 

4'2 4'2 
5'6 5'6 
2·1 2"1 

* 

5'6 

3'6 S'8 
... 14'4 

::~,I':: 11,)'0 
j " 3'5 

. 3'6 

·i::1 ::: "5 
6'1 '" 2'5 

2'@ 4'S '" ... I'S 4'3 1O'S 5,6 

I

I I --v~~ 

7'6 3'1 ... ... 4'7 3'1 9'2 17 
1'5 4'B 1'0 I 1'5 II 

S'5 7, II 

* 
" 12'5 

5'5 

6'2 5'5 

I 'S 

* ,~ * 

5'1 12'4 
'4 ... 1 10 '6 

I . 4'3 ... 10 3 
4'6 

4'4 S'2 3'4 
5 '2 2'1 

3'6 1'5 

10'0 

6'6 

7'9 
3'6 
2'6 

4'4 

2'1 

* * 

4'9 
... 5'2 

5'4 
2'0 
2'0 

7'5 16, 17, 18 
? ~ 

112'5 15 
7'2 7, II 

14'1 II 

13'1 24 
IS'4 6,8 

9'5 17 
16'1 13 
21'6 5 
IS'O 12 

13'4 16 

II'8 II 

S'2 23 
13' I II 
S'2 1,2 

10'8 22 

22 5'1 5'1 1'6 S'o 4'3 1'0 9'S 

23 0'3 5'2 ... I' 2'1 7'9 4'1 2'7 8'9 

17 35 
I 35 
S 20 

24 0 

25 
22 45 
24 15 

5 35 

24 5'2 2'1 6'7 2'8
1 

'" 7'7 .. , II'S 6'0 4'0 15'1 

25 ;'9
1 

••• "'1 3'1 15'4 1'9 4'5 1'1 r"I 17'0 

:~ 1'3 o'S :::1 ::: :::1 ::: ::: 1~::I'" ... ::: I:~:· ::: 9'0 I::~ 
28 39 ... 1·.· 4'3['" 4'9 ···III·S ... 55 ... 3'7 IZ'() 

29 7'31'" 3'01'" S'3 ... '1"7 5'71"'1'" 2'4 ... 6 '5 1'3 11'1 
3.0 ...... 2'3 i ... 2'0 \... 4'S 6'4." 2'6 ... IO'2! 13'S 

3 1 11·11 ..... ·: ... 4'8\ ... 1'0 ... S'I ... i 5'4'" 4'51 .. ·10'9 '" 15'1 

13, 14 
16, 17 

8 

19,20 

15 
14 
24 
12 

----~--------
- ------ '--- - - -1---

'
- - - - -,-:- - - - - ----

S+N &\ i 1 S+N& , 
W+Ej 

8-1' &, 

W -E '" 

Date. 

161 '1 

141 '5 

165 '6 

147'8 

ISS'3 

173'3 

206'4 1 ISo'9 

161'6 I 161'9 

SOILLY,~§ 

157 '3 

12S'1 

174'0 

174'0 

Height of Heall a\),j\-e-Ground 9'8 m., ~1.S,L. 49'7 m. 
Height of Cups alJOve-Ground 5'/lm., M.S.L. 45·7_n_l_. ____ .....-____ _ 

:3 h. 9 h. 15 h. 21 h. 

S. :\. i \V.' E. S. N. W. E. S. N. W. E. S. N. i W. E. 

}Iax. 
in a 

Unst. 

Time of 
Gust. 

W+E r 129'2 114'4 161'5 125'0 17!'I: 139'3 149'3 114'9 

\v~:} 104'0 100'0 135'3 85'4 15 1 '9 1 90'1 123'3 88'9 

Date. 

GREAT YARMOUTH, t§ 
lleight 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., .\I.S.L, 22'3 m. 

3 h, 21 h. Max.in 
I-------I~------II-------I-------Ia Gmt 

S. ! N.! W.! E. S. IN., W. E. S. I ~.I W. I E, E. I~~~~;;:-

9 h. 15 h. 
Time Qf 

Gust. 

I .. · 
Y. 

20'6 
HI'S. ~Iin. 

12 55 

V.--~ 

2 

3 
4 
5 
6 

7 
8 
9 

10 
II 

TI'9 
7'1 
S'I 

S'8 

S'S 

7'7 
5 '6 8'1 

•• , I ••• 4'3 

3'4 .. , 9'6 

S'S 

4'1 :10'0 1'0 4'9 
1'2 

6'S 

2'4 ... 7'0 "'1 1'4 6'2 
1"5 10'4 ... , ... 11'9 
'3"4 7"7 ... I ... 3'2 6'8 

3'7 .. , \ 5'0 9'2 6'7 

2'5 ,6 ... [1'3 6'2 2'6 
2'2 ... 1 5'4 3'5 ... I 1'5 

4'''' ... 11'5 ···1 2':0 4'1 0'8 
1'3 

8'3 ~.'~ 1 ~:~I ::: 
* I * " 
... 'IE,S .,. 

... II'3 17'1 

5'3 :12'8 

7'5 ... 2'8 i 4'2 8'3 

• 11'9 ... [ 4'9 

4'1 :10'0 

4'9 

26'0 

10"7 
15'2 
16'1 

17 '0 

16'1 

I 40 

14 50 
20 15 

19 IS 
IS 

9 35 

15'2 II 45 
14'8 IO 10 

22'4 18 0 

26'0 6 10 

19'7 24 10 
20'6 2 50 

2 

3 
4 
5 
6 

7 
8 
9 

10 
II 

'4 3'6 i 

6'9 

2'4 i 

2'3' ... 2'3 

3'21 ... 1 0'6 
2-3 ... i 1"1 

I 

2'5 
6'1 

l'o 

0'8, 4'2 

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

2'5 

1"3 

, 0'8 1:61 ... : 1:6 i'" 3'8 
33 •... : 1 41 ... 3'6 1'5 

1'3 

1'1 ' ... i I'll 3'2 ... ; 0'6[ ... 4'1 

2'S: ·2'5: ::: 1"4 1'41'" 
3'2 '" ! 0'6 3'8 ... 2'6 ... "6 

1'6' 4'0 i ••• 

3' S 5'7 I 

6'4 1 
'" I 9'6 

3'0 

1'1 

2'7 

1'5 0'6 
3'1 

3'0 

5'3 
4'9 

5'4 

0'4 2'3' 

5'7 

6'1 

1'8 

5'7 

2'4 
1'5 0'6 

2'5 

16'5 20 30 

13'0 
8'1 

12'1 

S's 
16'5 

o 50 

23 30 

o 35 
17 5 
14 20 

14 40 

I 25 
20 25 

o 55 
15 45 

o 40 
22 5 12 

13 
14 

15 
16 

2'9 14'7 1 

::: Io·sl ::: 
2'7 13'5 

:;"2 4'8 

5'1 ... \1 12 '4 
2'4 ... H'9 

4'8 ... \rr'6 
L'41 7'0 

13'8 

14'7 
14'7 
13'5 17'4 17 35 

12 

13 

14 
15 
16 

;:; :::! .::~I:: ;: 
"'! .... 6'6 

5'2 .• ' 2'1 1'9' 9'6 

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

I • 3'5 

14'8 
19'2 
19'2 
17'4 
12'1 

35 
I 45 

3 40 

17 
18 

19 
20 
21 

8'3: 5'6 
1 

2'3 :II'S 
3'4 .. , \ S'I 

7'6 

1'9 9'4 
.. 5'6 8'3 

8'6 8'6 
12'1 

7'0 

1 

2'1 .,. :10'6 

10'4 

3'8 i ()"2 

"':0 

, .. i'" I 

6'3 9'4 

3'9' .. 

3'0 ni .... 
J' S ~ .,. 

17'9 21 55 

24'6 5 35 

14'3 4 45 
17'4 I I 5 

? 
11'2 II 10 

17 
IS 
19 
20 
21 

0'9 

5'2 
~"~I ~.~ :~: 
5'7 .. , 3'8 

* .. , 

O·s 

5'5 

7'2 

4'5 

3'4! .. , 

0'6 
~'.~ ::: 2"5 ::: I ~:~ 

22 5'0: 2'1 6'2 .. , 1'2 i 2'3 1"0' 3'8 9'4 23 35 22 2'9! 4'3 1'4 
23 6'2' 4'2 1"1 "'1 5'7:'" .... 1(0·8 15'2 20 5 23 3'61'" 2'4 3'0 2'0: ... 2'6 

I 

4'5 

2'2 ... 2'3 

24 2'2 15'6 . , . I 4'0 9'6 22'8 10 30 24 2'S 1'1 I·S.. 2'7'"" 8'7 

25 ~:~: 3"7 4'2 3 T; ::: i:~:~ ::: )'S 3·g 28'2 14 25 25 3'4 S'2 2'7·" ! I'SI'''' 4'5 

0'9 4'5 

1'7 

0'9 

26 18'S\ .,. 7'S 5'1 25'4 4'9124'51'" rI"] 39'3 9 55 26 1"3 3'0 9'2 "'!'" I 6'2 6'6 

27 5'3: ... ' ... S'3 6'8 ... 6'S ... ro'4 "'\7'0 ... 8'S ... 8'S .. , 18'3 19 35 27 .... I'S 4'3 , '" 0'9 2'11· .. 4'9 
28 s·s ... 8'S 5'9 ... 5"9 ... 0'4 "'I 0'7! .,. S'S 2'4'" 16'5 I 20 28 4'0: ... 1 4'01 ... 4'9 ... ! 4'9\ '" 2'7 4'1 

29 ... 2'2Il'I .. '" "',13'8: ...... 2'5,12'71'" .. , 12'91'" 22'S 1145 29 S·l'I, .. !I.",I ...... 3'0 , 2'°/'" 2'0 3'0 

30 .... I... 9:6 ... 1? '" 8:6 ... 4:9 '" I 7? I'" 6:0 '" 9:0 .,. 16'5 30 1'9 ". 1 9'31 ... ." .,. 7'5 '" ... .., 4'3 

~;; I ~:~ 4'7 

5'5 i .. , 2'3 

3'0 I ... I 1'3 

2'51'" 2'5 

2'7 ... I'S 

3·6!... 1'5 
3'4 i .,. 8'2 

5'9 
2'1 5'2 

13'4 
13'9 
13'9 
14'3 
10'7 

9'4 
11'6 
19'7 

15'7 
21 '0 

21 15 
6 40 

14 50 

4 40 

? 

14 IS 
14 15 
14 55 
o 55 

1 I 10 

3"3 13'9 1835 
1'8 I'S 15'2 9 20 

3'3 1 ... 4'9 15'2 5 25 
2'5"" 2'5 17'4 2 0 

~'_ .. _. ~I~~il ~ 
S,t~~) ',:~~ ":5:9 ";9

2 
',:,:~' ":9:51 ::9~ ::9~1' :~:~' ' .... ----- S,t;~} 3':~:~' ~I' 3::~~ 5':8~ 2';~,'~' ~:4:~' 4';1'4 9 8 '3 87'9 

S,y ~:} 138'8 133'7 141 '6 I 5S'9 97'7 I 2_2_1_·0---..!._9_5_·5~, _1_9_1 ·_2~ _______ H...:'W~~~:~}~_6_6_'7_'_I_l_I_0_·I_!.._6_9_'_3 __ S_4_·6...-.!._9_6_·1 __ 6_6_·9_!.._8_9_·_7~_8_7_·9---=-____ _ 

The velocities at fixeJ 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, 'rime is referred to Greenwich 
~leau Time, * No Record. t Robinson Cup Anemometer; Arms 0'61 m,; Diameter of Cups, 0'229 m. ; Factor 2'2. 

:: Robins~n Cup Ane~ometer.: Arms 0'30 5 m. ; Diameter flf Cups 0'127 m, ; Factor 2'8, § Dines Pre~sure.Tube Anemometer, At Grea~ Yarmouth, Holyhead, 
and SCllly the readlllgs ai fixed hours are taken from the Robinson Anemometer, the maxima quoted are the greatest wlllds III a gust as recorded by the Dllles Pressure Tu.be. 



THE FREE ATMOSPHERE IN THE REGION OF THE BRITISH ISLES.-DECEMBER 1912. 

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.). 

PYRTON HILL, K.4. December 17. 10 h. 30 m. G.M.T. PYRTON HILL. R. 21 5. December 5. 15 h. 7 m. G.l\LT. 
�----------,-------::-------------,------..-------;--------� ---------~ --

Temperature, 
Soundings Height Press.I-~----f 

Wind. Cloud 
Observations 

and 
Remarks. 

Height 
above 

M,S.L. 

Wind, 

I m. W.-E, S,-N, 

Notes. 

87 

KWI·1t'tehs • 'ftaIi,JSov,Le, ure, ~ead'i Fall Humidity. ~etn. Direc'l Velo· I I Components, 
per I HI y. Direction, Velocity. -----;-----

mg, k tion, city. I 
I----------T--~~O-A-,~-O-C-.~-%-o----~-~~D~e-g-I'-ee--s----~-------I-----~~D~eg-r-e-e-s--:-------:---------- ---------------~ 

metres, mb, mb. mgm/cc, ro~n N, mis, metres. from N, m/s. mIs, m/s. 
Greatest 
height } 

Clouds at SOO m, 
.. , .. , .. , ... .., .. , .. , .. , .. , Sky c I ear e d 3000 225 17 12 12 

Balloon not recovered, 

during ascent, 2500 227 16 12 I I 

850 910'3 271'5 70 3'9 1'166 281 22 2000 218 16 10 13 
500 951'0 273'5 5'7 100 6'2 1'208 270 20 ISOO 227 18 13 12 

IO~l~~l~~ove } 250 980 '9 276 10 90 6'8 1'235 248 18 1000 230 16 12 10 'I 

Gr~md level ISO 993'0 277 10 90 7'4 1'246 225 8 ______ I--~ 230 16 12 II 10 
-f~~n~i:~~~~ --o-I~ -'-"-;-'-.. -'-,-.. -1-,-.. -1-,-.. - ~1-1-6-1 .. , 0 ---185 - ----1-0--.9--11--+-1-.-0-11--+-1-0-.-9-1-----,-.. -----

ABERDEEN, P. 35. Dec. 4. II h. 35 m. G.M.T, ABERDEEN, P.36. Dec. 6. II h, 43 m, G,M,T, ABERDEEN. P,37, Dec. 13. II h, 30 m. G,M,T. 
---- ------------------------------------

1 I~ t> It> , I Wind, - Wind, '8 Cloud Wind. 'g 
1 Height ----------- ~ O~;Z~~. Height ~ Observations Height------- ---- I ~ 
: above I Components. I ~ tl'ons and above Components, i above Compo ent , 

Cloud 
Observations 

an(l 
Remarks, M,S,L'I D,irec. Velo· I ~ R' k M,S,L. Direc· Velo· ] Re~I~~ks, ~1.S,L, Direc· Velo- 1] s, ] 

I tlOn, city, W'~~~~~-N. ~ emar s, tion. city, w.-E.! S,-N, ~ tion. city. w.-E.j s,-N,-I ~ 
------- Degrees ---I'B""a--;I·lo-o-l'l-;-lo-s.,-t-;-in-I----Dn-eg-r:-e:-e~----:----'--- --- ----Degrees. ----------- j- ~---------

metres_ l,from N, mis, mis, mis, mis, mist, metres. from N, m/s. mis, mis, mis, metres, from N,I mis, mis, mis, mis, 
Greatest' 'I Notegreatvar· Balloon lost in 
height Ii I 900 I .. , ... .., .. , .. ' iation in ver- 1560 ... i '" .. , .. , .. , high haze and 2240 i'" .. , .. , .. , .. , .. , .. , .. , ... ... ~i:~ Vh!f~~tz 1500 200 i 14'8 5'1 13'9 2'9 town smoke, ~ 7000* 288 53'0 50'0 - 16 

.. , .. , .. , .. , .. , .. , In afternoon 1000 197 14'4 4'3 13'7 2'3 2000 261 43'0 42'S + 6'8 
7So 227 23'3 16'9 16'0 3'3 at1sh"when 750 215 14'5 8'2 11'9 2'1 1500 255 34'2 33'0 9'0 

i SOO 222 20'0 13'3 15'0 2'4 ~~:~:J ~k soo 203 13'8 5'4, 12'7 3'1 1000 239 39'3 33'S 20'6 

4'0 
3'9 
4'5 
3'4 i 250 I 21 3 IS'S 8'4 13'0 3'6 the upper 250 193 11'2 2'6

1

' 
10'9 3'8 SOO 232 31'8 25'0 197 

I IOO 214 7'6 4'3 6'3 3'0 St,·Cu, was 100 193 9'6 2'2 9'3 3'9 IOO 21 7 147 8'8 11'8' 2'1 

(iroullCl 1 220 2 '8 !eere~~ic~~~~ 30 220 3 '0 2'3 30 I' 210 II 'C 5 '5 9'5 

See note below.* 
ITwo theodo . 

lites, Balloon 
lost in small 
cloud frag­
ments and 
great distance. 

le\'cl I J 30 4 '4 3'4 I .. , form, ,I '9 I'" I .. , , 

~lUte(l'--o--1 22<: 20'4 1'--;-4'4 '1--;-4'4 1--- Lift49~~--0--'--:-S ~3 ~5 11-9'3 --- Lift 46 gr.-----0-
1

!-:-SO I~-:'-S -7'5 ,---: Lift52~ 
01' -'l.S,L. J .. , Base 940 m, I,'" Base 940 m, I'" Base 940 m, 

ABERDEEN P. 38, Dec. 20. II h, 40 m, G,M.'I', 

lel~ht J .. , .. , .. ' 8 m,; then lost 
i-]l (,<,test "' 620 I I .. ' .. ' as I~ue~ \~eo~~~ 

* Note attached to Ascent No, p, 37 :-The above velocities after soo m, are high for the W,-E, component, but are the results from 
two theodolites' observations, (It is specially noteworthy that the altitude of the balloon remained throughout between 60° and 
70° at both stations; the lowest altitude readings on record.) 

Just at 12 h" soon after the balloon flight, a band of Ci. made its appearance, and its apparent velocity was so great that a 
500 223/ IS'4 10'5 11'3 2'6} iE to out-station 
250 220 11'2 7'2 8'6 2'6 rn Losttohorne 
IOO 210 I 12'1 6'1 10'4 2'1 <: I sta~ion at 620 

G-round } 1 Ill. III bank of 
I I "0 I 190 6'6 1'1 6'5 St, and mist, 
eve j I!' ! .. ' 

nephoscope observation of it was made. The direction of motion was found to be 288°, and the value of IO~V was 7'6 m,p,s. 
The Ci. itself was of a very coarse type, the fibres showing in several places an inclination towards the Ci.·Cu, form, and the 
band gave 110 optical phenomena roulld the sun, If we assume that the height of the cloud was 7000 m" which is intermediate 
between the mean heights of Ci. and of Ci.·Cu" its velocity would be 53 m,p,s. Resolving this into components, we obtain for 
the W,-E. component +So m,p,s" and for the 8.-N. component - 16m,p,s. 

The Ci. band showed a radiant point in 29So, At 12 h, IS m, the surface wind components had fallen to -W,-E., +6'9; S,-N., +6'9, ·)mputed ---- ---1--, - ---, - ---, -i---I Lift ~~ 
>1' '1 S,1, 0 220 I 22 7 14 6 17 4 I ... Base 940 m. 

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

19 12 , December 5. 
Height 

above M,S,L, 

7 h, 5 m. G.:M:. T, 

Pressure. Temp, 

SOUNDING No" R.M,O, 214, 

PLACE, PYRTON HILL, 

Latitude, 

Height I' 
above 

M.S,L, I 
Pressure, I 

Temperature, . 

Rcadi~g. I Fan per km ·1 

GREATEST } 
HEIGHT, 12'6 km, 197 mb, 2060 A, 

LOWEST } k 
TDiPERATURE, II -6 m, 207 mb, 2050 A, 

BASE OF } 
3TRATOSPHEltE, I 1'6 km, 207 mb, 2050 A, 

Longitude, 10 I'\V. 

Height } 
above l\1.S,L" ISO m. 

PLACE OF FALL, Wellingbro'. 

Distance, 72 km, 
and 

km, 
12 
11'8 
II '0 

10'0 
9'2 
9'0 I 
8'0 Type No, II. Orientation, 22°, ____ ~ _______________________ ~~ _____________________ I 7'2 

From observations at Station, at 7 h, 7 '0 at 18 h. G,M. T, 6'0 

mb, 

199 Ii 
200 

300 

228 
267 

308 
357 

413 
473 

211 
21 9 

226 
234 

6 
8 

7 
8 

8 

8 

6 PRESSURE (M.S,L,), 1015 mb, 1009 mb, S'6 

TEMPERATURE, 275 0 A, 278 0 A, f~ 
500 

600 
542 2S6 

VAPOUR PRESSURE, ••. .., 4'0 618 

GRADIENT WIND :--Directioll, 1650 1850 3 '0 700 703 

Velocity, 13'2 m/s. 10'9 mis, ::~ 800 796 

Correction for Curvature, + 7'7 mis, 0'0 Ill/S, '01 3 16: 89
8 

7 
8 

4 

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

REMARKS, 

Trace somewhat indistinct. 

Isothermal from 5'0 to 5'3 at 256". 

Temperature 282 0 at '5 km. 

------------------- -----
Final Components, { ~: ~~ ~', - 5 '4 mis, + 1'0 m/s. Ground 996 --- 275 

""".~~~~~::~~~~~~~~~~~~+~2~0~'2~nl~/s~. ______ ~+~IO~'~9~ln~/:s.~ __ _L-:M~,:S:.L:,~~~1:0:15~ __ L_ __ ~ .. ~, __ ~L_ __ ~ .. :' __ ~L-________________ ------__ --1 
~ime IS expre~s~d I~ th~ ~ours I to 24 ot CIvIl reckonmg, Temperatures are expressed ill degrees absolute (273 0 A=oo C,). 
G res~ure IS ~nell. m llnlhbars (1000 m~, = I C,G"S, atmosphere=7So mm, approximately), Heights are given in kilometers (km,), 
*;adlent Wmd IS taken to be tangentIal to the Isobar and is computed by the formula oy=2 Cd P V sin ¢. 
T ase of Stratosphere.-TYPE I.-When the stratosphere commences with an inversion the height and temperature of the first point of zero temperature gradient are O'iven 

YPE 2,-When t~,e ,strat?sp~ere begins with an abrupt tran.sition to a temperature gradi~nt below 2 0 per km, without inversion, the height and temperature of the ;bl'upt 
tr.ansItIon ale gIven,. rYPE 3,-Wh?1l there l~ no such abrupt change of temperature gradient, the base is taken to be where the mean fall of temperature for the 
kIlometer nex! abov~ I~ 2 or le~s, provIded that It does not exceed 20 for any subsequent kilometer, If some other position for the base seems to the tabulator 
to be more sUltable, It IS noted m the column for" Remarks," 

19 



88 OCTOBER-NOVEMBER--DECE~lBER 1912,-SOLAR RADIATION. 

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

November 7, 7 h. 15 m, G.M.T. SOUNDING No., R. K, C. 49. 

GREATEST 
HEIGHT, 

Height 
above M.S.L. 

} 14'1 km. 

LOWEST } 12 to 
TEMPER~~TURE, 14' I km. 

BASE OF } II' km. 
STHATO:'PHERE, 9 

Type No. I. 

Pressure. 

140 mb. 

Temp. 

208 0 A. 

208:) A. 

PLACE, MUNGRET COLLEGE. 

Latitude, 

Longitude, 

Height 
above M.8.L., 

520 38' N. 
8° 41' W, 

} IS m. 

PLACE OF FALL, Tullow. 

Distance, 131 km. 
and 

Orientation, 82°, 

---------------------------------------
From Ohservations at Station 

PP,ESSURE (:\I.S,L.), 

TEMPERATURE, 

VAPOUR PRESSURE, 

GRADlE);T \VIND :-Direction, 

Velocity, 

Correction for Curvature, 

F · I C trW. to E. 
lila omponen s'l s. to N. 

at 7 h. 

1022 mb, 

2830 A, 

225 0 

16'1 m/s. 

0'0 m/s. 

+ 11'4 m/s. 
+11'4 mis. 

at 18 h. G.lVl. T. 

102S mho 

2860 A. 

260° 

+ 16'3 mis, 

+ 2'2 m/s. 
+ 18'2 m/s. 
+ 3'2 m/s. 

Height 
above 

M.S.L. I 
Temperature, 

Pressure. -----------1 
Reading, I Fall per Km. 

REMARKS. 

- -~~n4~1~ ---- ml;I~:4~-3~--1-- --~~:~--- -_·;c.o·C"-. ------C-Ie-ar-m-ol-.n-i-n-g--. Light Ui. moving 

208 0 slowly from 270", 
208 0 

11'9 200 
II 

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

300 

400 

SOO 

600 

700 

229 
268 

708 
800 802 
900 906 

212 
219 

226 
233 

241 
249 

0'2 1000 
Ground 
1I1.8.L. 

--1021--1--
2
-08;-2--

1022 

4 
7 

7 
7 
8 
8 

7 

7 

7 

8 
6 

-2 

10, Solar Radiation at South Kensington. 

OCTOBER, NOVEMBER. DECEM BEY,. 

-

Day. }l<l.ximum Daily Duration Maximum Daily I Dumtion 
Maximum Daily Duration REMARKS. 

Rate, Amount, of Rate, Amount, of Rate, 

I 
Amount, of \Yatts Calories SUllshine. \Vatts Calories I Sunshine, 

Watts Calories Sunshine. per cm2• per em2• per cm2• per cm:l. per cmz. per cm2• 

--
(I) (2) (3) (I) (2) (3) (I) (2) (3) 

hr. hr. hr. 
I '°56 182 3'4 '027 117 4'0 '01 I 38 0'0 Note.-I watt per cm2 = 14'35 gramme· calories per cm2 per min· 
2 '022 78 0'0 '029 I15 4'0 '01 4 62 3'9 ute. 1 gramme-calorie per minute=0'7 watt nearly, 
3 i '°49 220 7'4 '022 72 0'4 '01 I 34 0'0 
4 '037 180 4'1 '024 67 0'2 '01 3 25 0'0 
S '°4 1 182 4"7 '006 16 0'0 '012 43 0'0 

6 '028 94 0'0 '006 
I 

22 0'0 '009 25 0'0 If the hea.t were distributed throughout the atmosphere 1000 
7 '037 175 5.6 '025 68 1'2 '008 24 0'0 gramme-calories per cm2 would be sufficient to raise the temperature 
8 '02S 120 0'4 '01 4 31 0'0 '010 24 0'0 4°'1 C, It would ta.ke 245 gramme-calories per crn2 to raise the 
9 '03 2 lSI S'S '020 53 0'1 '012 2S 0'0 

temperature of the whole atmosphere 1° C. 10 '034 151 4'6 '030 SS 0'1 '002 6 0'0 

II '01 3 53 0'0 '023 53 1'2 '008 23 0'0 
'023 8S 07 '01 7 27 0'1 

/ 

'017 1'1 For values January to March, see p. 20; April to June, p. 56; 12 

I 
40 

13 '°34 127 1'9 '014 40 0'0 '008 26 0'0 and July to September, p, 68, 
14 '01 3 45 0'0 '024 48 0'0 '003 12 0'0 
IS '029 89 0'5 '01 5 56 0'0 '020 43 0'4 

16 '040 14 2 3'2 '006 18 0'0 '01 5 50 2'2 N. B.-The values of Solar Badiation at South Kensington are 

17 '042 16S 6'2 '008 22 0'0 '017 60 4'2 obtained from the records of a Callendar Instrument which depellds 

18 '038 lSI 4'2 '01 4 45 0'0 '012 27 0'0 upon the difference of temperature between a black and a brietht 
wire exposed horizontally to radiation from the whole of the sky. 

19 '045 165 6'6 '024 41 0'1 '01 7 34 0'0 
The values may be ta.ken as representing the total radiation and 20 '037 132 27 '024 44 0'0 '021 47 1'3 the maximum rate of radiation per cm2 received by a horizontal 

21 '030 126 2'9 '009 20 0'0 '008 IS 0'0 surface. If it is desired to compare the values published for Rew 
22 '030 54 0'2 '020 SO 

I 
1'0 '01 7 75 0'2 and Eskdalemuir in Tables 3 and 4 with the simultaneous value 

23 '020 S4 0'0 '01 I 30 0'0 '018 42 1'0 recorded by the Callendar Instrument the former must be multi-
24 i '036 123 2"7 '022 7S 5'0 '007 17 00 plied by the cosine of the zenith dista.nce of the sun at the time of 
25 '029 100 3'2 '01 4 31 0'0 '005 I 10 0'0 observation. '1'he duration of sunshine in this table iR obtained 

26 '007 36 0'0 '007 12 0'0 '007 18 0'0 from a Campbell-Stokes Recorder, 

27 '034 43 0'1 '018 S6 1'1 '01 5 24 0'0 
28 '01 5 43 0'0 '014 47 0'0 '012 30 0'0 
29 '038 133 S'o '006 25 0'0 '018 61 2'4 
30 '038 105 2'1 '016 44 0'0 '01 5 57 3'3 

31 '030 48 0'0 ... .. , ... '021 38 02 
~-.--~-- ----- 0_- -.--

Total {,'o, day. } 3S52 77'9 .. " 1400 18'5 ... lOSS 20'2 
with 

values in 
0'62 Mean column 2 115 2'SI ... 47 '" 34 0'6S 

Total { "0,.11 } ... 77'9 ... ... 18'S ... '" 20'2 
days 

0'62 0'65 Mean ... 2'SI ... ., . ... . .. 
-----~---

Ratio of Mean 
Daily Amount to 46 76 52 
:Mean Duration. 

ERRATA FOR 1912, 

Pages 2 and 8 :-Owing to a subsequent correction the Temperature and Humidity 
values for Eskdalemuir for January and February need mouification, For corrected 
readings .~ee "Hourly Values, 1912," pp. 12 and 24. 

Page 27 :-Pyrton Hill,jor "R 176,"reatl "R 174." 
20:- " " RI 77," "RI7S." 

Page 28 :-Pyrton Hill, for" R 178," read" R 176," 
" " , Orienta.tion, for" 22," read" 322," 
" 35:- ""R I 77",, "145,"" " 21 5." 
" 36:- " "R 179" " "119,"" " 21 9." 
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METEOROLOGIOAL OFFIOE OBSERVATORIES. 
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ANNU Alj S U PPljEMENT. 

Summary of the Records of Registering Balloon Ascents and Data for 
Additional Ascents not included in the Monthly Issues. 

THE positions and heights of the different stations from which results have been 
published are shown in the following table:-

i I 

Place. Latitude. 
I 

Longitude. 
I 

Height above M.S.L. 

i I 

0 

38'N. 
I 0 I 

I 
metres. 

Pyrton Hill 5 I I 
1 oW. 150 

Manchester 53 27 " 
I 

2 14- " 

: 

40 
Mungret College 52 38 " 8 41 " 15 
Crinan 56 5 " 5 3 I " 5 
Ditcham Park . 50 57 " 0 56 " I 

160 
Southport 53 39 " 2 59 " I 

10 

In all, during the year the results of fifty-two successful ascents of registering balloons 
have been published. The total is fairly satisfactory, inasmuch as there was hardly a 
single failure in obtaining a reliable record up to at least 10 km., but the year was an 
unfortunate one in the matter of finding the balloons. Forty were sent up at Pyrton 
Hill, and only twenty-three found; whereaEl, if the average conditions had held, at least 
thirty should have been found. At Crinan also and at Limerick during the international 
week in July the unfound balloons reached two-thirds of the total, an unusually high 
percentage. 

The more salient features of each ascent are brought together in Table I., 

p. 90. 
It will be seen that a large preponderance of the ascents occurred in the summer, 

and since some of the quantities show a distinct seasonal variation, this fact vitiates the 
values of the crude annual mean. We have not yet a record sufficiently long to give us 

Wt. 47479/379-400-6/14.-N. & Co., Ltd. Gp. XV. 20 
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TABLE I. 

Dat~, _____ JType.l~ '1',. H,. T,. P,. P,. T",. D. I B. 

h, m, I km, °A, km, °A, mb, mb, °A, km, 
.:\1anchester Jan. 4- 7 0 I 10'7 u6 11'8 21 9 1009 307 25 2 216 124 
Pyrton Hill Jan, 30 15 5 I I 9'6 15 13'6 15 1005 293 47 98 168 
.:\Ianchester Feb, I 7 0 I I II'S 13 16'6 20 1008 ? ~ 23 2 140 
':\lanchester Mar, 7 7 0 I I g'5 16 19'6 20 1010 28 5 39 89 98 
Ditcham Park " " 15 36 1 9'5 12 10'6 14 1009 29 1 44 300 135 
~Ianchester Apr, I I 6 55 I I 10'5 17 22'6 22 101 4 28 5 49 248 13 1 
~Ianchester ,,12 6 50 I! 10'6,12 11'4 15 1031 297 48 101 15 2 
Pyrton Hill " 13 7 0 I 10'1 14 13'0 21 1034 301 49 40 153 
)Ianchester "" 6 50 I, 10'4 15 14'3 21 1033 304 50 68 180 
Pyrton Hill " 17 12 10 1 I 9'5 20 14'7 25 1020 301 51 48 322 
~fanchester May 2 6 55 1 11'4 18 23'2 26 1016 309 57 63 90 
Pyrtnn Hill "" 7 5 I 11'2 15 16'0 22 1016 308 51 45 21 5 
Southport " 13 IS 30 I 11'0 20 IS'S 22 1020 307 55 2 45 
Pyrton Hill "" 16 0 1 ~ ~: n 17 14'3 ? 101 7 308 55 I 114 73 
Pyrton Hill ,,25 9 50 I 10'5 19 13'4 29 1027 314 56 I 40 21 9 
Pyrton Hill Juue 4 18 38 I 7'4- 30 16'0 27 995 296 52· 13 335 
Manchester " 6 6 40 I 9'5 23 12'3 33 1004 305 57 42 110 
Limerick "" 7 0 I 9'2 2 I 13'6 ? 1008 301 50 23 190 
Pyrton Hill " II 19 0 I 10'2 IS 15'0 23 1008 304 55 .p 4 
Pyrton Hill JUly I 6 55 I 9'8 24 15'7 31 1009 308 55 32 106 
Ditcham Park "" 7 5 I 9'2 24 15'2 27 1009 306 52 35 120 
Crinan , "" 7 0 ~ ? ~ 10'6 ? IOU 305 50: 145 160 
.:\Ianchester " " 20 5 I 9'6 22 11'2 29 1010 303 54 39 23 2 
PyrtonHill " 2 70 I 9'S 23 13'9 35~ 1011 308 54 56 214 
)lanchester " " 20 0 I 10'2 25 19' I 26 101 3 3 I 5 60 15 8 2 10 
Crinan, " 3 7 0 2 10'6 26 16'0 25 101 9 310 57 1I0 198 
Pyrtotl Hill " " 19 55 I 9'2 21 14'6 22 101 3 306 53 I 205 240 
Ditcham Park ,,4 7 5 I 9'3 28 15'2 ~ 1020 314 56 67 247 
Pyrton Hill " " 20 0 I 10'2 20 15'7 18 102 5 313 56 96 254 
Pyrton Hill " 5 Ii 7 0 I I1'3 23 15'8 25 1021 316 58 90 273 
Ditcham Park " " I 7 0 ~ 9'5 29 15'5 25 1024- 315 59 92 27 8 
Ditcham Park " " I 19 40 I 10'1 21 15'0 22 101 9 318 59 72 304 
Limerick " 6 7 15 I 10'1 21 15'0 321 101 7 316 60 55 320 
Crinan, " " 20 35 2 10'8 24 II '6 29 1016 312 60 150 350 
Pyrton Hill ,,9 7 0 I 9'6 27 11'0 ? 1020 310 55 55 246 

Limerick ,,3 1 7 15 I 9'0 27 14'8 1 33 I 1001 300 53 107 56 
Pyrton Hill AUg,29 18 15 2 9'7 23 13'1 I 21 1000 303 56 184 56 
~fallchester Sept, 5 7 0 I 10'2 21 17'3 29 1012 307 57 253 110 
Pvrton Hill " 20 17 0 I 12'2 05 1 14'5 12 1026 316 60 i 37 24-8 
~fanchester Oct, 2 7 0 1 9'6 24 19'6 20 1004 292 48 86 129 
PvrtonHill "" 7 0 I 9'2 24 13'0 24 101 7 300 53 56 9 1 
~i~nchester " 3 6 55 I I 10'0 26 21'6 30 1022 297 49 129 16 5 
P,Vrton Hill "" 7 5 i 2 8'8 29 15'0 21 1033 307 54 80 155 
Limerick " 4 7 0 37 10'6 17 15'7 13 1036 311 53 88 160 
Manchester "" 6 55 I 10'9 21 21'5 28 1036 311 56 109 136 
Pyrton Hill "" 7 6 I 10'7 17 I TO 2 I 1034 3 I 2 53 95 169 
Pyrton Hill " 10 16 30 2 11'0 14 14'0 18 102 4 317 60 i 20 280 
Pyrton Hill " 23 IS 54 2 9'4 24 13'2 29 992 295 50 24 II 

::\Ianchester Nov. 7 7 0 I 12'0 18 15'3 12 1026 313 61 353 117/ 
Pvrton Hill "" 7 3 I 14'0 06 16'5 07 1026 317 60 12 3 136 
Limerick "" 7 15 i I 11'9 08 14'1 08 1022 312 56 13 1 82 
Pyrton Hill Dec. 5 7 5 1 2 11'6 05 12'6 06 1015 308 56 72 22 

_________ --______ 1 ______ - ________ ----, _____ _ 

'1 I; 0' 19'6 14'7 22'1 101 - 307 54'0 1 92 ~~ eans . , ' . , I ' , , I, , , I 2 ~ I I . I 

Corrected Mea~ --, .-, -1--' ,-. --!-,-,.-~ I 8'5 -,-,,-!~ -.-.-, ~IM!-.-.. -
I i I I I 

He denotes the height in kilometers of the base 
of the stratosphere, 

P 9 denotes the pressure at 9 km. 
Tm " the mean temperature of the air column 

T, 
" 

the corresponding temperature in 
degrees absolute (273° A. = 0° C,), 

the maximum height (height of the top), 
the corresponding temperature, 
the pressure at mean sea-level in millibars, 

between 1 and 9 km, 
D " the distance the balloon travelled ill km, 
B " the bearing in degrees from north of the 

falling place, 
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accurate details about these variations, but we may accept the following as estimates 
approximately correct :-

The variation of He -amplitude of '6 km. with minimum at the beginning of March. 
" T1n-amplitude 6° O. and minimum in February. 

" rre " 3° O. " " 

The seasonal variation of Ps is unimportant, and that of Pg follows the temperature 
variation of the underlying air. 

Assuming these variations to be correct, the preponderance of observations in the 
summer can be allowed for, and the second row gives the corrected mean values for 
1912. Excepting in the case of He, these values are in good agreement with the means 
of previous years. Although, in the majority of cases, there is no doubt about the point 
at which the stratosphere begins owing to the very definite inversion of temperature 
gradient, there are cases in which it is not possible to fix on any definite point unless 
some convention is adopted. 

In order to secure uniformity of method at the different stations contributing 
results for publication in the Reports of the Office, an arrangement was made at the 
beginning of 1912 for the division of curves into three types according to the character 
of the temperature height curve in its upper portion. The three types are specified as 
follows :-

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 strat,osphere 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.-\Vhen 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." 

In the monthly issues of the Geophysical Journal for 1912, there were published 
thirty-seven ascents of Type 1, seven ascents of Type 2, and one doubtful ascent 
probably of Type 3. This one possible case of Type 3 iF; the ascent at Limerick on 
October 4th. The station was then near the centre of an anticyclone, and the balloon 
fell about 90 km. distant towards S.S.E. The seven cases of Type 2 occurred two in 
July, one in August, three in October, and one in December. In the two cases in July, 
and again in two of those in October, the pressure distribution was irregular; in August 
and in December there was a cyclonic depression to the West with a steep gradient for 
S. W. and S. winds; the balloons both fell in the N.E. quadrant. In the remaining case 
in October the value of lIe was exceptionally low, 8'S km., and there was a moderate 
gradient for N.E. winds. Temperature again diminished above 11 km. in this case. It 
will be seen that we are not yet able to associate each type of passage from troposphere 
to stratosphere with a particular type of pressure distribution. There may be no such 
association, but the results suggest that Type 2 is most likely to occur with an irregular 
pressure distribution. 
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For Type 1 we can form Monthly lVleans (except for Decemoer) of Hca Te, and 
pressure at ~Iean Sea-Level. These are as follows :-

I 
Jan. Feb. Mar. Apr. 

1 
May. June. July. Aug. Sept. Oct. Nov. Dec. Yea.r. 

----~ I - -------- - -- ___ 1_- - . - ~- ---- .. - - -- -- --
I 

P (millibar) . 1016 1026 1018 1026 1015 101 3 1010 I 101 9 1009 1001 102 3 102 5 101 7 
! 

! He (km.) 10'7 10'6 8'5 10'2 I 1'2 9'4 
I 

9'9 9'0 1 1'2 10'1 12·6 10'0 10'4-1 
Tc CA.) 216 214 216 216 21 7 222 223 227 21 3 222 211 215 21 7'7 
Number I 2 I 5 + 5 9 1 2 5 3 '" 

Mean date Jan. 4 Jan. 31 Mar. 7\ Apr. 13 , :May 8 June4 July 4 July 3 I Sept. 13 Oct. 3 Nov·7 ... 

In order to form an annual mean, we have inserted for December the average value 
for that month for nornlal pressure and taken the annual mean as the mean of the 
twelve ~Ionthly ~Ieans. 

As the mean pressure is about 2 mm. above the normal value, the value of He 
reduced to normal pressure would be-

10'23 km. 
and of Te. 

2 I 8°'3 A. 

The value of He for England is given as 11'0 km. in Geophysical Memoirs, No.2, 
in which the convention for the determination of the base in cases of Type 3 differed 
from that given above, and was as follows :-The point was taken where a gradient of 
1

0 instead of ~o per kilometer comnlenced. 
The corresponding value of He for England is given as 10'60 km. in Geophys1~cal 

Mernoirs, No.5, in which the sanle conventions for the determination of the base of the 
stratosphere as those given above were used so far as they could be applied to the 
published tables; and the mean value for Europe between Latitudes 48 and 52 and 
West of Longitude 15 0 E. is 10'55 km. The value for England for 1912 appears there­
fore to be decidedly low, whichever" normal" is used. 

The standard deviation of He is about 1'5 km., so that the probable error of a 

. . . 2 1'5 
mean from fifty-two observatIOns IS 3 . ,.152 = '14. A casual variation of six times the 

probable error gives '84 km., and is about the utmost that could be expected; but it 
must be remembered that the formula for the probable error is based on the supposition 
that the values are independent in the statistical sense, whereas results from stations 
close together made on the same day cannot be counted as independent. It is probable, 
too, that the mean of about 11'0 km. for the earlier period is too high. 

However this may be, the low value of He commenced in September 1911, and it 
is noteworthy that almost every ascent made in the British Isles since then till now 
(October 1913) has a lower value than might have been expected from the date and 
prevailing barometric conditions. 

The falling points of the balloons are arranged thus: In the N.E. quadrant there 
were 8, in the S.E. 22, in the S.W. 14, and in the N.vV. 8. Owing to the proximity 
of the sea too much reliance must not be placed on the figures, but the preponderance 
of falls in the S. E. quadrant agrees fully with the Continental observations. There 
cannot be any doubt that for Europe, or at least that part of Europe covered by the 
observations, the general drift of the atmosphere as a whole is on the average from the 
N. W. or vV,N. 'V., while for the individual case the balloon may travel in any direction 
whatever. 

... 

... 
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The mean temperatures at each kilometer have also been obtained and are given 
below, and the values of the mean for 1908-1910 inclusive are given for comparison. 

Ground, [km.' 2 km.13 km.14 kin. 5 km.16 km.' 7 kin. 8 kin. 9 km'
l 
[Q km'l" km. [2 km.! [3 kin. 14 km. 

-- -- ····1-, ---- -1- - - --1----- --,--
°A, °A, °A. °A, °A, °A, °A, °A,' °A, e> A, lOA, ° A, ° A. ! ° A. °A. 

19 12 280'1 275'6 270 '9!265'81260'O 253'91246'2i239 8 23 2 '1 226'1: 221'21221'4 221'6221'8 222'0 
1908-1911 282'6 277'0 272'6:2677!2617 255'51248'91241'8:235'0 228'91 22 3'I! 21 9'6 21 9'5' 21 9'8 22.0'0 

I 

I 

In both sets the values are corrected to allow for the excess of summer observations. 
Up to 10 km. it will be seen that the temperatures for 1912 were below the previous three 
years' average, but that beyond 10 km. they were above. The departures from the mean 
of all the quantities are thus associated in the usual way. The thickness of the tropo­
sphere, the pressure at 9 km., and the temperature of the lower air column, 0 to 9 km., 
were all low, while the temperature of the upper air column was above the average. 

The number of observations begins to fall off rapidly after 14 km., and the rneans­
at greater heights have not been formed, hut there is ample evidence to show that 
there is no systematic change of temperature between 14 and 20 km., so that the mean 
given for 14 km. is equally applicable to any other height between 14 and 20 km. 
The general tendency is towards uniformity of temperature at great heights, cases of 
a fall of temperature with height occur with high temperatures and conversely. 

In a previous publication (Geophysicalll1ernoirs, No, 2) the correlation coefficients­
between sundry variables of the upper were given, and the standard deviations and 
the primary correlation coefficients for the 1912 observations are given below :-

He. 
Standard deviation 1 '10 km. 

The correlation coefficients for the observations in 1912 are :-

P s• Tm, Pg, He. '1'( .. 
P s '29 '55 . 55 -'33 
Tm '29 '86 '47 '03 
P9 '55 '86 '56 -'I I 

He '55 '4-7 '56 -'7 1 

Tc -'33 '03 -'II - '7 1 

The whole series of values, both deviations, and correlation coefficients are unusually 
low, and this set of observations affords the first instance in which the correlation 
between the temperatures of the under and upper air column, viz. Tm and Te, has been found 
to have a positive value, The formula for the probable error of a correlation coefficient 

is ~ ";:;::2 ; and even if we take n = 52, the probable error for the correlation coefficients 

that have values under '60 is more than '07, In view of the crowding of sixteen ob­
servations into one week in July and the frequent occurrence of simultaneous ascents 
at Ditcham Park, Pyrton Hill, and Manchester, the set of observations can hardly be 
considered as equivalent to much more than twenty independent observations, a 
number insufficient to form reliable correlation coefficients or standard deviations, 
Also the low values of the standard deviations intensify the effect of the observational 
errors upon the correlation. 

A number of results obtained fronl ascents at Ditcham Park, Petersfield, which 
were not included in the current issues of the Journal are given here, 
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The Upper Air: Soundings by Registering Balloons (R.) and Pilot Balloons (P.). 

19 11. July I. 7 h. 5 m. G.M.T. 

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

TABLE OF HEIGHTS, PRESSURES, AND TEMPERATURES. 

Sou:rmING No., R. D.P. 45. 

PLACE, DITCH AM PARK 
PETERSFIELD. 

Height 
above 

M.S.L. 
Pressure. 

Temperature. 

REMARKS. 

Latitude, 50° 57' N. 

0° 56' W. 

Reading. I Fall per Km. 

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

GREATEST 
HEIGHT, } 15'2 km. 

LOWEST } 
TEMPERATURE, 9'2 km. 

BASE OF } 
STRATOSPHERE, 

Type No. I 

From observations at Station. 

PRESSL"RE C~1.S. L.), 

TEMPERATURE, 

Y APOUR PRESSURE, 

GRADlE~T WI~D :-Direction, 

Velocity, 

Correction for Curvature, 

Final Components, { ~: ~~ :: 

Longitude, 

Height } 160 m. 
above M.S.L., 

i PLACE OF FALL, Coom be Lee 
Farm, A n g mer i n g near 
Worthing. 

Distance, 35 km. 
alld 

Orientation, 120 0 from N. 

at 7 h. 

1012 mb. 

9'5 m/s. 

- c'8 m/s. 

5'6 m/s. 
-67 m/s. 

at 18 h. G.M. T. 

1013 mb. 

5'6 m/s. 

- 0'2 m/s. 

2'3 m/s. 
-4'9 TIlls. 

19 12. July 4 7 h. 5 Ill. G.M.T. 
SOUNDING No., R. D.P. 46. 

PLACE, DITCHAM PARK, 
PETERSFIELD. Height 

above M. S. L. Pressure. Temp. 

GREATEST 
HEIGHT, }I5'2 km. 

LOWEST } 
TEMPERATURE, 9'5 km. 

BASE OF } 
STRATOSP HERE, 

Type No. I 

From observations at Station. 

PltESSURE (M.S.L.), 

TEMPERATURE, 

V APOUR PRESSURE, 

GRADIENT WIND :-Direction, 

Velocity, 

Correction for Curvature, 

Final Components {W. to E. , S. toN. 

I 
2260 A. \ 

Latitude, 

Longitude, 0° 56' W. 

Height } 160 m 
above M.S.L., • 

I 

I 

PLACE OF FALL, Crescent Road, 
Bournemouth. 

Distance, 67 km. 
and 

Orientation, 247° from N. 

at 7 h. at 18 h. G.M.T. 

1024 mb. 1026 mb. 

287° A. 

8'2 m/s. 7'6 m/s. 

+ 1'4 m/s. o m/s. 

- 6'8 m/s. - 7'1 m/s. 
- 6'8 m/s. - 2'6 m/s. 

km. 

15'0 

14'0 

13 '0 

12'0 

I 1'0 

10'0 

9'0 

8'0 

7'0 

6'0 

5'0 

4'0 

3'0 

2'5 

2'0 

1'5 

1'0 

0'5 

0'15 

mb. 

227 
228 

229 

228 
228 

224 

225 

232 

240 

248 

252 

259 
265 
268 

271 

274 

278 
282 

287 

- I 

o 

- 4 

7 
8 
8 

4 

7 
6 

6 

7 

8 

Overcast, cumulus and some low 
clouds. Balloon went S.E. 
Isothermal 2'4 to 2'6 km. at 
2680

; 5'2 to 5'6 km. at 250°. 

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

Ground 
1\1.S.L. 

Height III above 
1\1.S.L. 

km. 

15'0 

14'0 

13 '0 

12'0 

11'0 

10'0 

9'0 

8'0 

7'0 

60 

5'0 

4'0 

3'0 

2'5 
2'0 

1 '5 
1'0 

0'5 

0'15 

Ground 
M.S.L. 

Pressure. 

mh. 

152 

176 
203 

235 
272 

314 

362 

417 
478 

548 

625 
70 9 

755 
803 
853 

906 

962 

1001 

Temperature. 

I 

Reading. I Fall per Km. 

°A. DC. 

1 

229 231 
227 230 

229 231 

228 232 

227 232 

228 230 

234 236 

242 

250 

257 

263 
269 
272 

276 

280 

282 
284 
286 

- 2 - I 

2 I 

- I 1 

- I 0 

1-2 

6 6 
8 6 

8 

7 
6 

6 

7 

6 

4 

REMARKS. 

Overca.st. Balloon went S. W. 
Lost in clouds in three minutes. 
Isothermal at 0'7 to 1'1 km. at 
282°. 

--
~~--------------------------~--~---L--~ __ ~ __ ----______ I 
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The Upper Air: Soundings by Registering Balloons (R.) and Pilot Balloons (P.) 

TABLE OF HEIGHTS, PRESSURES, AND TEMPERATURES. 

,July 5. 7 h. 0 m. n.M/f. 
SOUNDING No., R. D.P. 47. 

PLACE, DITCHAM PARK, 
PETERS FIELD. Height 

above M.S.L. Pressure. Temp. 
50° 57' N. 

0° 56' W. GREATF.:ST 
HEIGHT. } 15'5 km. 

Ll)\VEST } 
TEIII PERATURE, 

BASE OF } 
STRATO~PHERE, 

Type 

From observations at Station 

PRESSURE (M.S.L.), 

TEMPERATURE, 

V APorR PRESSURE, 

GtlADIENT WIND :-Direction, 

Velocity, 

Correction for Curvature, 

F · 1 C t {W. to E. ma omponen s, S. to N. 

Latitude, 

Longitude, 

Height 
above M.S.L., } 160 m. 

PLACE OF FALL, West Knoyle, 
Mere, Wiltshire. 

Distance, 92 km. 
and 

Orientation, 278 0 from N. 

at 7 h. at 18 h. G.M. T. 

1026 mb. 1026 mb. 

9'4 m/s. 12'3 m/s. 

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

- 9'4 m/s. 
- 0'8 m/s. 

- 12'3 m/s. 
- l·lm/s. 

Height 
above 

M.S.L. 

km. 

15'0 

14'0 

13'0 

12'0 

11'0 

10'0 

9'0 

8'0 

7'0 

6'0 

5'0 

4'0 

3'0 

2'5 

2'0 

1'5 

1 '0 

0'5 

0'15 

Pressure. 

mb. 

Temperature. 

Reading. I Fall per Km. 

o 

3 

5 

7 
8 

7 
8 

7 

6 

5 

o 

REMARKS. 

Balloon went W.S. W. ; entered 
thin scud one minute after 
start. InTers ion 284 ° to 285 ° 
at 0'7-1'2 km. Beginning 
of stratosphere badly defined. 

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

Ground 
M.S.L. 

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

July 5. 

Height 
above M.S.L. 

GREATEST }-
HEIGHT, 15'0 km. 

LOWEST } 
TEilIPERATUltE, -10'1 km. 

BASE OF } 
STRATOSPHEltE, 

Type No. I 

19 h. 40 m. G.M.T. 

Pressure. Temp. 

I 

I 
221° A. I 

SOUNDING No., R. D. P. 48. 

PLACE, DITCHAM PARK, 
PETERSFIEL D. 

Latitude, 

Longitude, 

Height 
ahove M.S.L. 

50° 57' N. 
0'" 56'W. 

} 160 m. 

PLACE OF FALL, Colling bourne 
Kingston, Marlborough, Wilts. 

Distance, 72 km. 
and 

Orientation, 304 C from N. 

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

; 
i 
1 

I 

From observations at Station 

PRESSURE (M.S.L.), 

TEMPERATURE, 

VAPOUR PRESSURE, 

GRADIENT WIND :-Direction, 

Velocity, 

Correction for Curvature, 

Final Components, {';. tt~:: 

at 7 h. 

1026 mb. 

0'0 m/s. 

- 9'4 m/s. 
- 0'8 m/s. 

at 18 h. G.M.T. 

1026 mb. 

12'3 m/s. 

0'0 m/s. 

- 12'3 m/s. 
1'1 m/s. 

Tempera.ture. 
Height 
above 

M.S.L. 
Pressure. 

I Fall per Km. 

kill. 

IS '0 

14'0 

13'0 

12'0 

I 1'0 

10'0 

9'0 

8'0 

7'0 

6'0 

5'0 

4'0 

3'0 

2'5 

2'0 

1'5 

1 '0 

0'5 

0'15 

mb. 

1000 

--- --- i ------

Ground 
M.S.L. 

Reading. 

222 

223 

224 

223 

222 

222 

-------

I 

-I 

-I 

o 

7 

9 

9 
6 

6 

8 

6 

6 

6 

4 

REMARKS. 

Sky nearly clear, a little cirrus. 
Balloon went S. W. at first, 
then W. 
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Notes on the Tables of Upper Air Results, pp. 94 and 95. 

Time is expressed in the hours I to 24 of civil reckoning. 

Temperatures are expressed in degrees absolute (273 0 A. = o· 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 
"/= 2WpV sin cp. 

Base of Stratosphere.-TYPE I.-When the stratosphere commences with an inversion, 
the height ano. temperature of the first point of zero temperature gradiellt are 
given. 

TYPE 2.-'Vhen the stratosphere begins with an abrupt transition to a temperature 
gradient below 2

0 per km. without inversion, the height and temperature of the 
abrupt transition are given. 

TYPE 3.--'Vhen 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

0 or less, provided that it does not exceed 2. 0 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." 
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