


























































































































































































84 AUGUST 19] WITH REGISTERING BALLOONS, AND NEPHOSCOPE OBSERVATIONS AT ABERDEEN. 

10. SOUNDINGS WITH PILOT BALLOONs-continued. 

SOUTH FARNBOROUGH. No. 3+8. August 1.7,1915. 7 h. 25 m. G.M.T. 
-------- ------------

Greatest height. 

Height above 
M.S,L, 

Wind. 

(90o =E, Velocity. 
Direction. I i ____ c_'o_m_p_0-c-Jn_e_n_t_s. ___ _ 

180o =R.), W.-E. S.-N. 

Vertical Velocity 
of Balloon, 

Cloud Observations 
and Remarks. 

metres. Degrees from N. I m/s. m/s. m/s. 
3150 70 2'0 - 1'9 - 0'7 
3000 110 I 2'0 - 1'9 + 0'7 
2500 30 4'0 - 2'0 - 3'5 
2000 313 5'0 + 3'5 - 3'5 
1750 345 4'5 + 1'2 - 4'3 
1500 360 6'5 0'0 - 6'5 
1250 355 4'0 + 0'3 - 4'0 
1000 360 2' 5 0'0 - 2'5 
750 IS 2 '0 - o· 5 - 1'9 

m/s. 

2'4 

Atmosphere hazy. 

No cloud. 

The balloon suddenly got hazy at 
height. 

Presswl'e Dist1'ibution (7 h.) 

1000 m, 

500 5 4'5 - 0'4 - 4'5 
100 m. abo\'e groulld. 170 355 4'5 + 0'4 - 4'5 High pressure ridge from England west, 

Anemometer. 105 .. , calm ...... ward, Lows to north and south. 

--Geostrophic wind-,---I---(:t7h.)-- ----;;;-- --- ------1--- ----.-.. ---- ---Approx.-weights: ballooll 12 gm-.,-

I _ free lift 45 gm. 

Note.-ln allditioll to the ascents recorded above, pilot balloons, which were lost sight of before reaching a height of 2 km., were sent up during the 
month at the various stations as follows :-Aberdeen, 2; Benson, 1 ; Eskdalemuir, 2 j South Farnborough, 22. 

11. SOUNDINGS 'VI'l'H REGISTERING BALLOONS. 
---------------------------------------------------------------------------------------------------------

BEXSON. NO.3 I I. August 5, 1915. 19 h. 10 n), G.M.T. 
------------------------------------- - --- ---------------------------------------;--------------------------------

! ___ ____ 1 

G]{EATEST 
HEIGHT. 

LOWEST 
TEMPEI:ATFl-lE 

Height 
above L, 

} 13'8 km, ? 

)- lOA km. 

R\SE OF "' 10' km, 
STllATOSPHERE, f 4 

TypE' No. I. 

147 mb. 

249 mb, 

249 11l l>, 

Temp, 

219 a, 

215 a. 

215 a. 

SO"C"NDIXG No" 311. 

Height } 57 m, 
above M.S.L" 

PLACE OF FALL, Hitchin. 

Distance, 
and 

Orien tation, 

69 km. 

60° from N, 

Height I 
above 
:\J.S.L, 

km. i 

13'00 I 

12'00 I 

I I'/)2 
11'00 
10'00 

Pressure. 

mb. 
167 
194 

200 

300 

400 

227 
265 

308 
357 

412 
474 

\ Reading. I Fall per Km. 

a. 
220 ? 
220 ? 
220 ? 
21 9 ? 
21 7 
224 
226 

a, 

o 

-I 

-2 

+9 

+9 
+8 

+8 

REMARKS. 

The upper part of the trace was 
badly blurred, so that figures 
above I I km. aI'" somewhat 
doubtful. 

Isothermal at 280 a. j rom 1'2 tD 

I' 5 km., and again at 254 a, 
from 5'4 to 5'6 km. 

Data fur Station, at 7 h. at 18 h. G. jI. T. 

9'18 
9'00 
8'00 
7'22 
7'00 
6'00 
5'60 
5'00 
4'20 
4'00 
3'01 
3'00 
2'00 
1 '94 
1'00 
0'98 
0'1 J 

500 

235 
242 

243 
25 1 

254 +7 
+7 
+6 

There were all the usual local 
signs of the ad vance of a de' 
pression from the S, 'V,, but it 
did not com!'. 

Date, 

5 
7 

II 

13 
14 
IS 
18 
19 
20 
21 
23 
24 
25 
27 
30 ,I 

1 
Direction, 

GEOSTllOPHIC W 
Velocity, 

Correctioll for curvature of isobars, 

Cradient value, 

Components, 
W, to E. 

( S. to:N. 

Type of Cloud. 

Cu. 
r Ci, 
-l Cu, 

C' 
1. 

A. ·Cu, to St. -Cu. 
Ci,-St, 
Fl'.-Cu, 
St,-Cu. 

NIl, 
Fr.-Cu. 
St.-Cu. 

Cu, 
St.·Cu, 

( " _1. 

Cu -Nb, 
St,·Cu, 

Directioll, 

(90 G = 1<:., 
180 0 =S,) 

166 
315 
203 
237 
120 

180 
T35 
31 5 

282 
3 15 
277 
273 
294 
334 
330 

24S 

I80
c 

10 m/s. 

- I mis, 
9 m/s. 
o m/s. 

+9 m/s. 

600 

700 

800 

900 

1000 

541 

617 
264 
265 
27 1 

27 1 

278 
278 
282 
282 
288 

+7 
+4 

Pressltre Distrilil!Uon (18 h,) 

Anticyclones over -France ana" 
Iceland, Low] Iressure 
out on Atlantic (400 ,y,). 
Over S. W. coasts a secondary 
moved northwards to Irish 
Sea during following night. 

------ ---------------
Groulld I· 1007 : 288 .. , 
M,S, L, 1013 I... ,., 

12. N EPHOSCOPE OBSERVATIONS. 

Taken at 13 h. (1 p.m.) G.M.T. 
---------------------------,------------- --- -_._------

Computed for 1000 m. 
--------------------------------------

\' elocity 

V. 

lJI/s, 
11'0 

I' 5 
1'6 
5'0 
1'4 
J'S 
1'9 

28'0 
6'3 
6'6 
g'9 
6'9 
4'5 
2'5 
1'0 

17'0 
5 '0 

Components-

W.-E, J S.·N. 

mIs, 
- 2'8 
+ 1'1 

+ 0'6 

+ 4'2 
- 1'2 

0'0 

- 1'3 
+ 19'5 
+ 3'9 
+ 6'5 
+ 62 
+ 6'8 
+ 4'4 
+ 2'3 
+ 0'4 
+ 8'5 
+ 4'5 

mIs, 
+ 10'7 
-- 1'1 

+ 1'5 
+ 2'7 
+ 0'7 
+ 1'8 
+ 1'3 
- 19'5 
- 5'0 
- 1'4 
- 6'2 
- 0'8 

- 0'2 

- 1'2 

- 0'9 
-14'8 
+ 2'1 

Remarks, 

Cloud direction varying somewhat. 

Observation at 9 h. 
Solar halo visible. 
Observation at 12 h, High squally wind. 

Observation at 12 h, 

Thill tlat type of St.-Cu. 
Cu_ to St. -Cu, transition type, 
St. -Cu. in lenticular patches, 
I ndefillite, hazy Ci. 

Thin flat St. -Cu. 
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1. SUNSHINE AND SOLAR RADIATION. 
------------SO-U-T-H~K=-KN-S-IN-G-T-O-N-.-~L~a~t-.5~1~O~30~'~N~.~Lo-n-g-"~Oo~l~O'~W~.------.-R=-IC-H-M-O-N-D.--~L~a~t~.5~1~o2~8~'~~~.~Lo-n-g-".~Oo~I~9'~W~.~--~E~SK=D~A~L~E=M=U=IR~.-~L-~~.~5~5°~1~9'~N~.~L~o-no-".~3~o~12~'~W~.--~-=CA-H-I-R~C~IV~E~B=N-.­

Bright :-)unshine, 

Day, 
- --,-------

Per cent" 
Total. of 

PORsible. 

hI'" 

Radiation received on Hol"izontal Surface 
by Callen dar Radiograph. 

Daily 
Total. 

Per g:nt. 1<'or Day. 

Planetary. Amount. Time" 
11.30h. 

to 
12.30 h. 

Bright Sunshine. 
--- --

Possible. 
I 

.\-laximum" 

1----'----

Total.1 Per ~:nt. 
--- -- ----'-------

mw/cm 2• mw/cm2 

o Radiation a-t-l'O-c o'-o-n -b-y ---I-B-ri-gh-t-S-u-n-sh-i-ne-. .-----R-a~d-ia-t-io-n-b-y-;A;-n-g-st-rb-'m-----
Angstrom Pyrheliometer" Pyrheliometer. 

,- -- --~---~ ------------------------ 1-----,----

Ill:_ns_it_y_·I_~::_-:~_I_Sky" I_To_t_al_. -,--I P_p:_l~_~~_b:_::_1 Tim,.j Sky. ~,oo. z·l,nte"''''. T~~1.1 :i1::: 
Bright Sunshine. 

mw/cm2• hr. 
I 4.6 34 

j/cm. 2 

1085 
913 

% 
37 
31 

67 
45 

h. m" 
12 0 
12 0 

67 
45 

hr. 
4"5 

% 
33 -- 1·9 

% 
14 8'8 hr. I % 

65 
2 0·2 

3 5 '6 
4 :c 10"6 
5 JO·2 

6 8·5 
7 9·5 
8 9.8 
9 S"3 

10 10'0 
II JO'3 

12 9"7 

1266 
x 1605 

1440 
1344 
1463 

1401 
II 82 
1524 
1476 
1481 

44 
56 
51 
48 
53 

51 
43 
57 
55 
56 

69 
x77 

64 
64 
63 

12 IS 
II 50 
12 35 
12 50 
I I 35 

69 
x77 

64 
59 
63 

7 "6 
X 10·9 

9"8 
8·0 
9·9 

57 
81 
74 
61 
7S 

45 

60 43 

-- 5'1 

Clear 7'2 
- XII'4 

Clear 5.1 
- 0'1 

37 

53 
1)4 

38 
1 

10 28 Hazy 1"62 

4·5 

XIl·S 
9·9 
1·4 

10·8 

33 

85 
74 
II 

57 10 20 54 10'3 79 66 46 Clear 10·4 78 12 17 'I Misty 1·53 80 11'1 85 
50 13 30 49 8·9 68 48 33 Hazy 8"7 66 12 28' Misty 1.56 63 0'1 I 

59 12 25 59 9·7 75 72 50 Clear 10·9 83 12 20 Clear 1"49 92 6·5 So 
55 12 40 55 9'5 74 59 41 Hazy 11·0 84 -- - -- -- 9'1 71 
5~ II 40 58 9·4 73 -- -- -- 9·4 72 -- -- -- - 4'0 31 

13 
14 
IS 
Ib 

I 
-1-·4 34 952 37 53 12 35 50 5·4 42 -- -- - 1'3 10 - - - -- 1'5 12 

17 

18 
19 
20 
21 
22 

23 
24 
25 
26 
27 

28 
29 
30 

Means 
Nortna] 

0·4 3 570 22 50 I I 5 45 0·1 1- - -- 3·5 27 -- -- -- - 0·3 2 
8·2 65 1329 52 63 IO 50 61 6'9 54 67 45 Clear 3.2 25 -- -- -- -- 0·6 5 
2"4 19 777 31 58 12 0 58 2·2 17 -- - -- 9. 2 72 - -- -- - - -
7.8 62 1286 52 61 10 40 58 8'0 64 76 50 Clear 0"5 4 -- -- -- -- 7'0 56 

S"S 46 954 39 47 II 19 42 5'6 45 44 29: Hazy - - - -- -- -- 8·5 68 
7'2 58 1139 47 57 10 25 52 7'7 62 65 42 Clear - -- -- - -- -- 8'4 68 

IC"O x 81 1340 I 56 53 II 45 53 9·8 80 71 46 1 Cl~ar t·2 66 - -- - -- 1'7 I 14 
i)"3 68 II21 48 56 12 34 52 8'4 69 53 33 I Cl. 2"8 23 -- -- I - -- 5'4 44 
5. 1 42 9 11 39 49 12 5 49 4'6 38 59 37 I Ci.1 4"7 38 -- -- - - - --

- -- 484 21 n 34 12 I 34 -- -- - - - - -- - -- -- -- 7'4 61 
2"1 17 628 28 53 10 55 51 2'3 19 -- -! -- 2·1 17 - -- - - 4'8 40 
2" 5 2 I 9 II , 4 I 44 I I 25 44 2' 3 19 - -- -- 2 ·3 19 -- - -- - 8' I 68 
5"0 42 963 44 55 12 10 55 5'1 43 - -- I - 1·0 8 - - -- -- ".:8 40 

1'8 IS 698 
Ii 32 49 10 15 32 1'4 12 -- - I - 10·0 85 - - - - 7. 1 

1,1, 60 
3"6 31 793 37 5,4" 12 45 52 5.0 43 60 3 __ 5 i Clear 6·7 57 - - -- - 8·2 70 

0'1 I 'it 441 20 36 10 10 27 0·1 1 ~ -- I - 5·3 45 - - -- -- 2'0 I 17 

1"7 15 ~ ___ 3<:l___ 45 10 30 40 1.9 1 16 -- - I - 8·2 71 -=- - _ -=--- __ -=-~ 5.2 
I 44 

5~~4_7_ ~1 ___ 4~ __ ~5-5------- -~52- -5'83 ~-~=-- --=--I------=- 5"00 40 -=-_ --=- __ -__ I----=~ 5·"30 1 __ 4_3_ 
5"17 41 - -- ---= ~------ 4·70 38~ - --~----=-~ 33 -- - -- I -- 4.40 : 35 

_______ <E---~----=!:...,,):.::'e_al_·s--l> _____________________________________ ~..:...('-_-..::.3:::.0.::..y:::.:ea::r.:::.,s--=-::-;.:....-.:.___________ ('--4 years--l> '('--30 years-..,.. 

2. }IETEOL-WLOGY AND lVIAGNETISM :-OAHIRCIVEEN (VALENCIA DBSERVATORy).-Lat. 51
0 

56' N. Long. 10
0 

15' W. 
Heights above M. S. L. :--H = 12·5 m. Hb = 13'7 m. Ha = 26'4 m. Above Ground: h t = 1·2 m. hr = 0'56 m. ha = 13'9 m. 

---------.-------------~------------~~~-----~~--~--------~---.------------------------,.---------------
Humidity. Magnetism. 

Pay" 

Air Pressure at 
Station I,evel. 

Air Temperature in 
Degrees Absolute. 

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

Vapour I and Velocity 
Pressure. Percentage. (metres per second). 

Cloud Amount 
(O-lO) 

and 
Weather. 

Rain 24 
hours 
begin­
ning 

Remarks. 
zontal tion n~ ma-Hori-1 DeClina-1 I 1" 
Force. West. tlOn. 

9 h" I 21 h. 9h" /21h.\Max.1 Min. 9h. 121h.1 9-~~ 9h. I 21h. 9h. I 21h. 
I----~~------II------~------I 

9 h. 
- -------

200+ 200+ 200+ 200+ 
mb. mb" 

I 1008"8 10137 87·3 86'"2 
2 101 3"2 1009.2 85"4 84.2 

3 IOIl·6 1016·5 84·3 83.6 
-1- 1018"6 10197 84"2 84"6 
5 1020·8 1019.9 87"6 38"3 
6 101 9.4 1021"1 88·4 88"4 
7 1020·6 1018·9 89"3 88·8 

8 1017·2 1016·0 90·0 89·9 
9 IOl/l"z 1019.6 89"4 89·3 

IO IOI8"9 1018·3 88"7 89"8 
11 lOIn 1015"0 88·7 88"S 
12 IOIl·3 1014·2 87"7 86"7 

13 1014·2 1011·6 87'9 87·2 
14 1008·9 1015.2 88"8 86"3 
15 1014"7 1019.3 90" I 89"8 
16 1023"6 10247 90"5 89"2 
17 1021"8 1018"3 90'S 92'8 

millibar. 
85 13·5 I 11·2 
83 10"5 I 11'9 

87 81 
89 n79 

9.8 : 9.8 
II·2 11·9 
12'9 13·9 
17"3 16'6 
15·9 15.2 

91 83 
89 87 
9 1 87 

92 

91 

94 
92 

90 

90 

91 

92 

91 

94 

88 12"9 14"9 
87 17.6 17'3 
84 14"2 13"S 
88 12'9 12·2 
84 13·5 12·5 

83 13"9 14"9 
84 14·9 13"9 
84 19·3 18·6 
89 19"0 17"9 
89 16·6 17"3 

Dir. 
2S 
28 

14 
IS 
14 

10 
13 

Ill/S. 
6 
5 
5 
I 

5 
7 
6 

Dir. m/s. 
31 9 
- 0 

- 0 

15 2 

13 10 
15 5 
13 7 

Tenths of 
Sky covered. 

5 2 
10 10. 

3 I 

5 5 
10 4 
10=°.° 10 
4 5 

mm. 
2·4 
27 

12·4 
6·9 

• showers" Fair to v. in evening. 
• showers a. to fair. .0 showers a. Fine and bright. 
Fine and bright. 
Fair but c. during day. Fine sunset. .2 a. d. and =0 during day. 
Fine and bright" 

y 

68 5.8 

."" ... 68 7·3 
17865 20 3.0 68 7·3 

5 12 8 000 500 8·8 Fine. 00 ... ",. "," 
3 -- I 10 700 1"0. 2 a. =0 and low clouds. ... "". "". 
o 7 4 300 400 _..Q...2 a. Fine. Fine sunset. ... ."" "". 

9 5 II 5 700 I 00 -- Fine. 00 ... ... ." 
14 3 25 3 10 1 1"7 Dull, with. showers a. Fine sunset. ... ... . .. 

19 3 15 5 7 10=°. 10·8 Fine a. Dull afternoon. • n. ... ... . .. 
21 8 -- I 10 I 0·4 c. to o. Fine n. ... ".. .,. 
15 5 19 2 10=° 10=° 1·5 Dull with =0. .2 shower midday" .. - ".. . .. 
14 2 15 4 10 10=° 1"0 Damp =0, with. a. Brighter p. .". ... • •• 
12 5 12 8 8 6 - Sunny and hot. ".. ".. . .. 

18 1016"3 1013.8 93"6 92"2 X96 J:!92 15·9 15·9 n66 73 10 4 12 7 7 7 - Fine and sunny. ... ".. . .. 
19 1012·8 1011·0 93"0 90"9 x96 91 16"6 15'9 71 78 10 8 9 13 8 100 -- Fine, bright, and warm. "". ... . ... 
20 1009.2 1011·8 90.9 89"8 92 89 16"3 18"3 80 96 9 12 IS 4 700 I 10 J·O Clouds low. .0=0 in evening. """ "". . .. 
21 IOI4·S IOIS·2 90"0 89·5 92 88 16"6 15"2 86 81 14 5 II 6 5 I 7 15.1 o. and =0 to fine. v. 17867 20 3·4 68 7·4 
22 101 3.3 1001"2 89.0 89"6 90 88 17'6 17"9 97 97 IS 4 14 8 10 I 10

8

=°.0 x 567 .2 at times a" andp. ... ... . .. 

23 I004"9 I003'9 88"3 87"9 91 87 16"3 14"9 94 89 21 4 14 4 8 2·9 .2 till 3 h. Mostly fine. [and 17 h. ... ".. " .. 
24 1000·0 IOOI"3 87"4 85"3 90 83 14·9 13"2 92 93 14 2 32 2 5 3 5·9 Frequent. showers. .---... 12 h., 14 h", ... ... . .. 
25 1001·0 998·6 86·3 84.8 89 82 14"2 12"9 94 94 -- 1 - I 6 9 0·3 Fine and warm. rn 22 h. ... ".. ",. 
26 997"5 1004·4 85"9 85.6 89 84 13·9 11·5 94 78 -, 0 32 7 10 10 0·3 Occasional. o showers. ... ... . .. 
27 1010'2 IOIO·4 84·7 83·7 86 83 10"8 10·8 78 83 I 6 -- I 7 10 3·4 .0 showers a. c. to dull and o. ... ... . •. 

28 1001"2 1003"6 84"8 81"7 88 81 10·8 8"8 79 79 24 7 3 9 6 9 1"0 Occasional. showers, ... """ ... 
29 10107 1013.9 82"5 82·9 n 85 81 9"8 9" 1 84 76 30 8 31 8 6 4. 3·4 q. and. showers. .- ... . .. 
30 ~ 1011"5 83·3 82"7 n85 81 9"5 9"1 J!. 77 1 2 _~ _7 _____ 3 ____ ~ c. to fine and clear. ... ... . .. 

Means 1~.!.2·9 1013.5 88"0 87"3 9<:>·~ 85"0 14·3 13·9 84 ~8;-'-5-1~--4-·-=--6 4·8 7. 1 6·1 142.1 Monthly Tota~~r_Means.~~-= ~866 20 3·2~~Z':''i. 
Nomiil 1014.1 1014--;2 86·6 86"1 89.6 83·7 13"3 13.1 -85 ---s6 4.8 4·3 -- -- 106'2 Normals. ' 

('- 40 years -;. +--25 years -;. ('_ 30 years ~ 40 yrs" 

x denotes the maximum a~d n the minimum value in the column. 
Wt. 43708/421-400--7/17.-N. & 00., Ltd. Gp. XV. 



86 

Day, 

I 
2 

3 
4 
5 
6 
7 
8 
9 

10 
II 

12 

13 
14 
IS 
16 
17 
18 
19 
20 
21 
22 

23 
24 
25 
26 
27 
28 
29 
30 

-
Mea.ns 
--
NI)rmal 

i 

I 
I 

2 

3 
4 
5 
6 
7 
S 
9 

10 
II 
12 

13 
14 
IS 
16 
17 
18 
19 
20 
21 
22 

2" J 

24 
25 
26 
27 
28 
29 
30 

--
Heans 
--
Normal 

1911·14 

SEPTE~BER 1915,-METEOROLOGY, 

3. -METEOROLOGy:-RICHMOND, SURREY (KEW OBSERVATORy),-Lat, 51 0 28' N. Long. 0° 19' \V. 
Heights above ~Iean Sea Level :-Rain-gauge Site, H = 5'5 m, Barometer, Hb = 10'4 m, Cnps of Anemometer, Ha = 25 m, 

Heights above Ground :--Thermometers, ht = 3'0 m. Rain-gauge, hr = 0'53 m, Cups of Anemometer, ha = 20 m, 

Air Pressure Humidity, Wind Direction in Rain .:: Height above M.S,L. 
Cloud Amount c Earth of Surface of at Ail' Temperature in Points (8=E, 16=S) and 24 Temperature Underground Water. Station Degrees Absolute. and Velocity hours ~ ~ Le,el. Vapour Percentage. (metres per second). 

·Weather. 
begin-

at 9 h, --
Pressure, 8--

ning 0 
----- ------- ~ Daily Extremes. I I 21 h, i l\lax,! Min, 9 h'I21 h, 9 h,[21 h, I 

9 h, 
I 

Mean. 9 h, 
I 

21 h, 9 h, 9 h, 
i 

21 h, 9 h, 21 h, """ 0'3 m, 1'2 nl. 

200+ 200 + 200+ 200+ Tenths of Sky 200 + 200+ 200+ 
mb, mb, 

8{8 84' I 0 

82 
millibar, % % Dir, mis, Dir, mis, covered, mm, 

0 

88'5 
cm, cm, 

1010'1 1005 '2 91 13' 51 I 1'9 77 91 21 3 - I 8 2 I' 4 79 88'4 218 218 
1004' 5 1004 '8 84'8 83'3 87 81 10'8 9'5 79 78 30 4 I 2 9 10 - 76 88'0 88'2 216 -
1005' 2 1009'0 84'7 84'6 88 81 9'8 IO'S 71 77 32 5 32 5 3 I 0'7 78 87'S 88' I 21 3 -
101 3'7 1019'0 85'1 82'9 89 80 9'5 10'5 68 87 32 6 - 1 1 0 - 76 86'9 88'0 21 I -
1024'2 1026'9 82'4 84'8 91 78 10'5 II '9 91 86 - 1 26 2 0=° 0 - 73 86'6 88'0 209 -
1028'8 1027'S 85 '6 86'4 93 79 12'~ 1.)'2 84 86 25 2 - I 100 8 - 73 86'7 87'9 208 -
1027'4 1025'6 86'2 86'S 94 79 12'2 13' 5 79 88 24 2 - 0 3 0 - 76 86'9 87'7 206 -
1025 '8 1024' I 89' I 88'3 95 81 12'5 14'2 70 82 - I 9 3 2=° 0 - 77 87'3 87'7 205 -
1024'8 1025'S 90 '0 87'9 94 1:)6 15'6 13'9 82 I 84 8 5 7 4 ! 4=° 0 0' 1 ~3 88'0 87'6 204 -
1025'8 1023'8 88'4 87'3 93 81 14'2 12'5 83 77 6 ~ 7 4 0=° 0 - 77 87'8 87'6 204 -
1022 '7 1020'2 87- 6 86'9 91 83 I I' 5 12'2 70 77 7 8 5 3 4 0 - 76 87'4 87'6 204 -
101 7'9 lOIS'! 87'3 85'6 96 82 13'5 13'9 84 96 5 3 - 0 0=° 0 - 77 .87 '0 87'6 205 -
101 3'6 101 3'0 87'9 88'8 95 80 13'9 13'5 82 76 - I 22 2 5=° 9 - 77 87' I 87'4 206 -
lOIS' 4 101 5'0 86'9 87'9 90 85 12'9 15'6 82 94 22 2 18 3 10 10 1'0 83 87'6 87'3 206 -
1020'4 1022'S 88'9 91'3 94 86 13'2 J8'6 75 90 25 3 20 4 0 9 - 82 87'9 87'3 205 -
1026'0 1028'0 92'3 91 '0 x97 X90 20'0 19'3 89 94 21 3 - I 10 2 - 88 89'0 87'3 205 -
1027'4 102.3'6 92 '2 91'1 x97 88 17'6 17'6 80 85 23 2 20 2 2 7 0' I 86 S9'6 87'3 204 -
1022' 5 1023'0 87'8 89'8 95 86 15'6 16' '!' 94 86 - 0 8 4 ? 1=° 10 - 83 89'6 87'4 204 -
1024'0 1022'9 88'S 85'7 91 84 12'9 10'8 73 74 8 7 8 S 10 0 - 86 89'7 87'6 203 -
1022'6 1022'3 87'7 85'7 91 83 10'5 10'8 n63 74 8 7 7 5 1 300 - 76 88'4 87'7 201 -
1022'2 1022'2 87'2 86' 1 92 83 10'2 II' 5 n63 77 8 5 8 3 7 7-=° - 80 87'9 87'7 200 -
1021'5 1019'7 87'9 88' I 95 84 12'2 14'6 72 85 8 3 - 0 ? 6=° 9-=° - 78 87'S 87'7 200 -
101 3'4 101 1'8 91 '0 90 '9 94 87 15'9 16'9 78 83 13 3 16 3 10. 10 8'2 84 88'0 87'6 199 -
1009'S 998 '0 89'6 88'9 94 87 15'9 15'9 86 89 - 1 18 4 6 10 12'0 84 88'4 87'6 199 198 
1001' 2 999'6 87'1 86'0 92 84 13'9 13' 5 87 92 20 3 - I 7 0.0... 0' I 83 88'5 87'S 199 -
996 '9 995'4 86'4 86'6 92 83 13'9 13'9 90 89 22 2 - I 9-=° 9-=° - 78 87'9 87'S 200 -
998'8 1005'5 8S'6 83'0 87 81 12'2 9'8 83 82 29 2 28 2 10 9 - 81 88'0 87'S 200 -

1006'2 996 '2 81 '2 80'8 87 78 8'S 9'8 78 93 22 2 4 6 2 10. r~ 35' 3 73 86' I 87'S 202 -
997'7 1001 '6 80'0 78 '7 n84 77 7'S 6'8 79 7S 30 S - I 10 0 - 77 85'S 87'4 204 -

1005'8 1010'9 80'7 80'2 n84 n7S 7'8 7'8 76 76 30 4 29 2 9 0-=° 0' I n 7I 84'2 87'3 20S -
------- -- -------- ----- ------ ----- ----- ------------------ ----- -----.-----

101 5'9 1015'3 87'0 86'3 91'7 82'1 12'7 13'0 79 84 3'3 2'5 5'0 4'5 59'0 79'0 87'7 87'6 20S -
---------------- --- --- -------------------------- f--- ---- --------_. ~-------
~015'8 1015'6 86'7 86' I 91 '2 82J 12'6 12'7 80 83 3' I 2'3 - - 51 '8 - 87'1 87'2 - -

---- 40 years 
0 4 Y ears 2 SY ears 30 )ears II )ears 

4, METEOROLOGy:-EsKDALEMUIR, DUMFRIESSHIRE,-Lat, 55 0 19'~, Long, 3 0 12' W, 
Heights ahove Mean Sea Level :-Rain-gauge Site, H = 242 m, Barometer, Hb = 237'3 m, Vane of Anemometer, Ha = 250 m, 

Heights ahove Ground :-Thermometers, ht=O'9 Ill, Rain-gauge, hr =O'38 m, Vane of Anemometer, ha = 15 m, 

I 
REMARKS, 

979'8 981 ' 3 83'6 80'0 
I 

85 8'5 80 86 28 6 0, all day, • in afternoon, 79 10'2 5 2 4 9 2'3 
980 '2 979'5 81 '4 77'2 85 76 8' I 7'4 74 89 32 S - 0 6 4 - • a, 

c, afternoon, Fine evening, 

982 '4 985'2 83'0 78 '8 86 74 9' I 7'4 76 81 4 4 - I 3 I - Cloudless early, Fine to c, 
988 '2 991'4 83'S 76 '2 88 7 1 8' I 6'8 65 88 - I - 0 0 0 - Fine day, 
994'4 997'5 81'0 80'6 88 72 10'5 9'S 97 91 I4 2 - I 10 I - L-J early, = till 9 h, Fair to fine, 
997'5 996' I 85'4 85'9 88 76 12'5 14'2 88 96 18 5 17 7 10 1O. 0=c 8'8 -=0 early, Dull till ISh, d, from 21 h, 
995'4 997'4 86'6 85'7 88 81 14'9 13'9 96 96 18 5 - I 10.°-=° 10-=° I' 5 q, =0. till 13 h, Dull afternoon, 

998'1 996 '7 85'9 84'6 X94 76 12'9 12'9 87 94 - 0 30 2 4.0... 0.0... - .0...2 early and n, Beautifully fine, 
997'6 998 '5 89'S 85'2 x94 81 14'2 13'2 76 94 14 3 - I 2-=°n.. 0 - .0...= ° early, Beautifully fine, 

1000' I 999'8 87'7 83'2 93 81 14'9 10'8 88 89 32 2 I 2 1-=°n.. 0 - .0...2 early, Fine and cloudless, 
999'3 995'9 84'6 81 '6 91 79 I I '2 10'2 84 92 6 5 I 2 8.0... 0 0'2 .0...-=0 early, Very tine, 
991' 3 985'9 85'8 82'9 92 80 II' 5 IO'8 77 88 II 6 - 0 6 12 - .0...2 early, Fine and sunny, 

983'7 982' I 83'7 82'S 87 81 11'2 ro' 5 88 90 19 6 22 7 10 10. 7'2 -d -=0 early, Dull a, R- 17 h, 
10.°=0 --983'3 985' I 85'1 85'3 89 80 10'2 13'5 72 95 16 3 18 2 7 I' 5 0 EB 9 h, Dull to 0, d, from 18 h, 

t.> 

989'3 990 '2 87'0 85'0 89 85 12'5 13'5 78 97 21 6 18 6 9 10.=° 0'5 Q) d, and =0 till 3 h, 0, a, d, from 20 h, 
--994'8 998 '3 87'7 84'3 91 83 12'2 12'2 73 92 25 6 - 1 6 7 0'2 0 Wet -=0 early, Mostly fine, 

994'1 993'7 89'S 87'3 91 x86 16'9 15'2 92 95 21 12 21 3 8=° 8.°-=° 2'S Z -=0 and d, all day, 

996 '4 997'9 83'9 82'0 88 82 II '9 11'2 93 97 4 6 5 3 10 10 0'5 d. most of day, 
997'6 996 '3 82'8 82'8 85 81 II' 5 ro'8 95 92 5 3 - I 10.°-=° 10 - -=0 a, and in evening, 
996 '2 995'6 85'6 82'8 89 80 I I' 2 9'8 76 82 7 2 9 3 0.0... 4 - Very fiue, OJ 21 h, 
995'6 995'4 83'8 82'9 89 77 TO'S 10'5 82 87 5 2 32 2 8.0... 7 - .0... a. EB 13 h, 
994'0 991 '4 85' 1 83'4 90 79 10' 5 10'8 75 87 3 2 - 0 5.0... 8 - .0... a, Much high cloud, EEl 15 h, 

982 '6 981 '0 86'7 86'7 88 79 12'9 I4 '6 83 95 10 2 19 2 10-=° 10 6'9 • a, and till 16 h, GJUJ 21 h, 
981' I 977' 5 86'S 84'7 90 83 13'5 12'2 88 89 - 0 12 2 8.0... 110 XI4'6 .0... early, 0, early and p, 
969'6 967'6 84'7 82'8 87 82 10'8 10'2 79 86 31 8 21 6 10 5 0'8 _ early, 0, to fair, 
964'5 968 '4 83'6 81 '8 86 81 10'5 8'5 81 78 21 S 32 7 7 10 - • 3 h" then d, till 7 h, 0, afternoon, 
975' I 978 '6 80'1 75'S 84 74 6'8 6'4 66 88 2 8 30 3 7 0 - Fine from 9 h, 

977' 1 976 '0 79'7 75' I 83 n 70 6' I S'8 63 83 - I I 3 4 0 - Very fine, 
973'7 977'2 79'3 77'7 n82 74 6'1 6'4 n62 76 30 8 32 9 I 5 - '--' early, Fine a, _ shower 15 h, 

981 '3 985'1 79'4 75'2 83 74 6'8 5'8 69 80 31 9 I 2 3 0 - Fine throughout. ~ 20 h,-21 h, 30 m. 
---------- ---- --- --- ----------- --------------------

987'8 988 '1 84'4 82'0 88'0 78 '5 II '0 10'5 80 89 4'4 2'8 6'3 S'o 47'5 - Monthly Totals or Means, 
--- i ___________ 

1---------------- -~--

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

----
989'7 989'5 83'6 82'1 1 87 '3 78'4 10'8 10'3 84 87 4'6 3'S 71 '9 - Normals, 

Temperatures at or below the normal freezing point of water are prmted m small type, 
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5. ATMOSPHERIC ELECTRICITY AND TERRESTRIAL MAGNETISM :-RICHMOND (KEW UBSERVATORY). 

* The mean values of the Potential gradient in Table 5 are for 27 days; they are computed from the data for those days on which values at each of the four hours, 3h
, 9h

, 

ISh 21h are given in the table, A similar note applies to the values in Table 6, 
, x 'denotes the maximum and n the minimum value in the column, z Indeterminate, 

Potential Gradient, Charge per cc, Air-Earth 
'"" <:.l '"" Horizontal Force, W est Declination, 

Volts per metre, Current, ·C~ ~ 
..... q;l • 

X 1020, ~"t ~ 
Day, Remarks, Factor 1'91, x 1016, ~fA a~A Gl ~<Il"" <Il<ll"" 

Gl 
--

~5° ~6° 
Maximum, Minimum, ~ Maximum, Minimum, ~ .:: 

3 h, 9 h, 15 h, 21 h, +, - c, 18000 'Y+' 18000 'Y +, <Il 15°+, 15° +, ;; 
~ ~ ----- - --

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

vim, vim, vim, vim, E,m.-U, E,m.·U. Amp/cm2, 'Y hm 'Y hm 'Y , hm , hm 
I 

I Dull to fine, • 18 h.-19 h, 170 230 145 430 840 600 0'70 I 0 470 18 13 431 9 13 39 23'9 13 34 II '5 8 7 12'4 

2 Dull throughout, .olSh, <21h, 230 250 95 275 - - .. - 0 0 478 22 30 433 9 32 45 24'6 12 54 12'8 7 30 11'8 

3 Fine a,; dull to tine later, EB 160 325 190 265 1230 1490 1'65 I 0 477 18 47 435 9 50 42 22'6 12 43 12'0 7 10 10'6 

4 Fine all day. [12 h, ......... 17 h, 220 275 145 170 - - - 0 0 475 22 12 433 10 20 42 24'6 12 35 12'3 7 46 12'3 

S =0 early. Fine throughout, 200 190 85 240 - - - 0 I 471 14 26 424 9 28 47 26'6 12 12 11'3 6 45 15'3 

6 = early, Fair to fine, 260 295 155 370 n80 900 1'30 0 0 483 21 33 427 II 0 56 22'5 13 32 12'0 7 53 10'5 

7 = early. Fine all day, 135 335 115 240 930 690 0'50 I 0 469 19 5 422 10 24 47 23'S 12 58 11'6 7 28 I I '9 

g = early, Fine all day, 170 495 180 295 800 280 0'75 0 0 478 22 50 427 10 32 51 23'6 12 34 11'6 7 53 12'0 

9 :=°early, Fine throughout, 00 125 265 305 265 560 450 0'70 0 0 488 18 53 431 10 15 57 23'0 12 13 12'3 7 29 10'7 

10 =: early, Fine all day, 135 200 345 200 650 240 1'50 0 J 483 o 56 438 II 0 45 22'9 13 ~ 9'6 7 7 13'3 
II Fine all day, 00° - 285 430 - - - - 0 0 475 16 25 428 10 17 47 22'6 14 56 11'6 8 7 11'0 

12 = early, Fine all day, 85 240 170 200 - - - 0 0 476 I 2 433 10 10 43 23'6 13 10 11'6 20 35 12'0 

13 =0 early, Fine a, Fair p. ISS 265 105 190 520 240 0'55 0 I 475 17 10 433 16 12 42 27'0 13 18 II '5 21 23 15'5 

14 Dull. • at timesp, 125 160 125 250 - - - 0 0 472 23 29 430 10 53 42 23'4 13 38 12'6 a 27 10'8 

IS Fine till IS h" then c, 105 275 125 220 1060 800 0'70 0 0 478 19 53 426 10 44 52 24'9 13 18 12'2 2 38 12'7 

16 Dull to fair a,; fiue to c. later, 95 85 65 155 410 260 0'30 0 I 480 23 3~ 430 16 6 50 27'3 14 10 11'2 23 55 16'1 

17 Fine from 9 h, 115 200 125 265 560 240 0'75 0 I 468 o 29 400 12 55 68 x29'o 12 18 7 '6 2 5 21'4 

18 = early, Fine till IS h. 220 505 400 170 - - - 0 0 468 22 19 429 9 28 39 21 '3 12 35 12'0 7 37 n 9'3 
19 Dull till 10 h.; fine later, 135 180 315 265 - - - 0 0 464 22 35 428 7 So n36 21'5 12 15 II '6 7 50 9'9 
20 Fine all day. rn 20 h,-22 h, 230 335 370 325 10 30 860 1'15 0 0 472 22 49 425 10 39 47 21 '6 13 22 I II '9 7 56 9'7 
21 Fine during day. rn 2 I h, 265 480 410 345 970 600 1'55 0 0 473 20 58 437 10 29 1L 36 23'5 12 50 II '3 7 55 12'2 

22 =0 early, Fine a.; fair later. 200 355 180 260 750 500 1'15 0 2 491 16 3 416 17 I 75 27'S IS 14 1 '6 16 20 25'9 

23 .09 h, .2 23 h. Dull throughout. 155 210 135 145 670 140 0'50 I 2 X 513 18 36 n380 12 46 XI33 26'6 6 58 11,-4'0 18 19 x30 '6 

24 Fair to fine, then dull. • p, 115 170 180 40 - - - I 2 507 21 43 402 9 4 105 22'S 13 8 4'0 17 30 18'5 

25 Dull to fine. =on. 125 305 180 265 - - - 0 I 486 23 IS 415 9 53 71 23'8 13 29 7'2 19 50 16'6 

26 Dull till 9 h" then fine, EB ·345 160 170 260 - - - 0 2 493 22 6 396 9 30 97 23'2 12 34 3'6 22 I 19'6 

27 Dull to gloomy, [16 h, 145 135 105 200 - - - 0 I 462 21 20 399 13 4 63 25 'I I4 I 11'4 16 20 13'7 

28 Fair to fine a. • from 15 h, 145 365 - 105 z± - - - 2 I 474 2 40 386 10 55 88 23'3 13 5 1'8 23 48 21'5 

29 • till 7 h, Dull to fine, z± 250 135 210 320 220 0'50 2 2 481 I 40 383 II 35 98 23'6 3 24 3'2 0 8 20'4 

30 Fair to fine till 13 h, Dullp, 275 180 ISS 240 300 190 0'35 0 2 484 5 IS 383 10 7 101 25'3 6 48 4'5 21 38 20'8 

---------------- ------ ------- -----f---.~--- ----------------- --- ---- ---------
M. 174* 263* 188* 242* - - - - - 479 - 419 - 60 24'1 - 9'2 - 15'0 

I 

6. ATMOSPHERIC ELECTRICITY AND TERRESTRIAL MAGNETISM:-ESKDALEMUIR. 

Potential Gradient, Oharge per ce, Air-Earth 
'"" .S ~ . North Component, West Component, t Vertical Component, 

Vol ts per metre, Current, .S.s . 
x 1020, .o<:.l<ll 

-OJ -OJ >, 
CD <:.l <Il 

,Day, Factor 6'64, x 1016, a3~A .:: ~A - --~--- --- ------

.------.---~ ~~~ ~<Il"" Maximum, Minimum, Maximum, Minimum, Minimum, Maximum, 
3 h, 9 h, 15 h, 21 h, +, c, 0 ~6 0 15000 'Y+, 15000 'Y+, 4000 'Y+' 4000 'Y+, 45000 'Y+, 45000 'Y+' 

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

vjm, vim, vim, vim, E,m"U. E,m,-U, Amp/cm2, hm 'Y 'Y h m hm 'Y " hm hm 'Y 'Y hm 
I 339 366 -80 196 I b 0 18 7 101 7 97 1 10 30 13 36 1098 1031 8 51 7 47 192 160 II 42 
2 232 223 232 357 1040 650 oa 0 22 32 1024 959 g~ 4n 12 53 1102 1046 8 34 17 0 185 15° 12 6 

3 375 II6 98 179 1100 450 oa 0 18 45 1025 966 10 30 12 35 1095 1041 6 55 20 25 186 162 II 22 

4 170 179 II6 268 oa 0 22 12 1017 962 II 18 13 24 1099 1037 7 48 21 50 176 160 12 5 
5 179 438 143 455 oa 0 22 0 1014 957 II 38 12 57 1121 1037 7 54 18 30 185 158 12 8 

6 179 179 205 161 oa 0 21 32 1033 958 II 2 13 33 1095 1038 { ~~;} 16 55 183 169 12 45 

7 268 116 348 607 I a 0 22 59 1012 948 10 18 13 4 1095 1035 8 8 15 20 177 157 II 30 

8 679 223 205 447 oa 0 22 39 1024 962 II 0 13 43 1098 1034 7 50 6 28 176 161 13 25 

9 384 250 134 250 oa 0 18 53 1034 968 10 20 13 31 1096 1042 8 0 7 0 175 162 II 0 
10 268 393 196 679 oa 19 33 1027 970 12 25 14 30 1092 1030 7 20 18 IS 178 156 8 57 
II 634 357 188 598 oa 0 16 39 1022 963 10 27 14 57 IIo5 1034 8 21 17 15 184 157 12 10 
12 447 205 179 714 oa 0 I 6 1028 966 10 50 14 20 1103 1040 20 43 20 47 175 150 II 50 

13 277 250 170 -1143 I b 17 9 1023 959 II 44 14 32 1127 1036 {21 23} 17 40 199 145 12 10 21 26 

14 196 125 205 II6 oa 0 23 28 1022 967 12 26 13 39 1097 1039 8 28 17 10 176 157 0 0 

IS 250 II6 134 107 oa 23 26 1027 962 {~~ sH 13 17 1104 1041 2 40 16 48 176 151 4 15 
16 17? II6 134 107 oa 23 37 1037 958 I 9 14 13 1131 1030 24 0 16 36 203 155 23 50 
17 89 45 36 179 oa I 47 1026 918 12 49 12 17 1124 1008 2 8 15 50 188 138 I 5 

18 89 89 0 -80 1 a 0 22 18 1914 970 12 8 13 24 1014 1036 7 40 6 55 178 164 14 0 

19 98 80 188 447 oa 0 23 21 1011 959 10 57 12 38 1085 1032 7 53 7 20 176 158 12 3 
20 152 313 223 438 oa 0 22 45 1024 959 II 26 13 23 1084 1039 { ~ s~} 23 41 173 160 II 35 
21 170 179 179 ? 268 oa I 20 I 1017 969 10 32 14 36 1103 1035 7 56 g~~n 182 161 II 4 
22 170 366 oa 2 16 I x 1152 953 14 5 16 I XI155 962 22 II 16 14 x 318 140 24 0 

23 447 330 241 366 oa 2 18 34 1113 n 897 12 43 6 58 1121 n95° 18 16 18 II 225 130 I 21 
24 125 313 134 ?oa 21 38 1080 934- 8 28 13 10 1100 986 17 33 15 20 206 127 2 57 
25 188 188 19 58 1048 952 7 39 g~ ~~} 1106 1008 19 50 17 21 195 146 23 18 
26 170 188 107 116 oa 22 7 1058 947 II 56 13 59 1096 994 21 36 17 22 224 148 4 45 
27 18 205 188 321 1040 780 I a 16 36 1027 924 II 6 14 4 1105 1036 16 II 16 22 212 163 0 0 

28 268 107 179 473 II 70 580 oa 2 2 42 1026 921 10 53 14 II 1100 962 23 48 18 50 21 5 137 24 0 
29 268 170 -839 250 2b 20 54 1046 913 II 34 3 23 II 15 966 o 10 17 25 214 n 75 3 32 

30 205 205 205 491 oa 5 10 1026 916 10 5 6 58 1116 987, 21 40 16 3 203 157 24 0 
--------------- ------------------------ -----1-- -----------
M, 260* 206* 123* 273* 1035 95 1 1105 1020 I 195 150 

* 27 days. See note above. t Note: The West Component constant is 4000 'Y instead of 5000 'Y a.s in the preceding months, 



Day. 

3 

3 

4 

5 

6 

7 

7 

7 

10 

12 

12 

16 

21 

25 

Phase, 

P (?) 
L 
M 

M 
M 

M (?) 
M 

P 
1\1 
F 

.M 

P 
i 
i 
i 
i 
F 

P 
i 
S 

i 0) 

P (1) 
eS 
L 
M 

p 
S(1) 

F 

Time, 
G,M,T, 

h m s 
I 25 7 
I 40 
I 44 

20 23 
20 49 

1

09 

I 12 to I2~ 

I oj 

13 7 
13 IS 

17 45 0 
18 42 
20 

I 32 35 
I 33 
I 35 56 
I 42 7 
I 42 37 
1 58 
6~ 

! 13 to 14 

21 to 22 

122 43 

o [7 12 

o 20 6 
o 22 25 
o 23 46 
o 29 14 III 

20 53 22 
20 56 26 
21 I 4 

18 59 56 
19 2 46 
19 3 
19 5~ 

21 to 21~ 
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7, SEISMOLOGICAL DIARY, 

EARTHQUAKES :-ESKDALEMUIR, 

Amplitudes, \ 

period'I--1 

I AN, ! AE, I Az. 
i 

32 

10 

9 

45 
30 

21 

29 

13 

15 

4 

< I 
< I 

4 

< I 

< I 

4 

4 

OnE,-''', 
On ~,-s, and E.-W, 

250 .. , .. ' 

0'7 0'2 

5 

~, 

km, 

8270 
(From 
SI- P l 

and 
S2- P2) 

6I10 

Remarks, 

Small irregular wave~, 

Small irregular waves. 

Small irregular waves, 

a=270 0±sO, Computed epi-
centre, lat, 13° N" long, 84° W, 
Destructive earthquake in lat, 
13~0 to 14° N" long, 89° to 
900 ,Yo 

Small ,va ves, 

Small irregular waves, mainly 
E.-\\', 

a=220'~, Epicentre, lat, 6° N" 
long, 35° W. 

5660 Azimuth N. W, or S, E, 

Small disturbance, 

I 
MICROSEISMS OF N, COMPONENT :--ESKDALEMUIR, 

-~---

Date, 

I 

2 

3 
4 
5 

6 
7 
8 
9 

10 

I I 

12 

13 
14 
IS 

16 
17 
18 

19 
20 

21 
22 

23 
24 
25 

26 
27 
28 
29 
30 

o h, 

J.t 
0'5 
0'5 
0'2 

0'3 
0'3 

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

0'6 
0'6 
0'2 

0'3 
0'6 

0'8 
0'6 
0'5 
1'0 

0'9 

0'9 
0'8 
0'4 
0'2 

0'3 

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

6 h, 12 h, 

s 
5'5 
4'5 
4 
4'5 
5 '5 

4'5 
4 '5 
4'5 
6 
4 '5 

4 
4'5 
4 
6 
6 

6 
7 
4'5 
4'5 
4'5 

5 
5 
5 
4'5 
5'5 

J.t 
0'4 
0'5 
0'2 

0'4 
0'5 

s 
5 
4 
4'5 
5'5 
5 

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

0'5 4'5 
0'4 5 
0'2 I 4'5 
0'5 6'5 
0'8 6 

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

0'9 4'5 
0'4 4'5 

No trace 
0'2 4 
0'3 5 

4 0'9 4'5 
6'5 
5'5 
5'5 
5 

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

5 J '0 

J.t s 
0'6 4'5 
0'4 3'5 
0'5 3'5 

No trace 
0'5 4'5 

0'6 
0'6 
0'3 
0'6 
0'3 

0'6 
0'3 
0'3 
0'7 
0'9 

0'7 
0'7 
0'9 
1'1 

1'0 

0'9 
0'4 
0'4 
0'3 
0'4 

1'0 

2'3 
1'9 
0'9 
0'8 

4'5 
4'5 
5 
5 '5 
4'5 

4'5 
5 
4'5 
6'5 
6 

5'5 
4'5 
4'5 
5 
4 

5 
4 '5 
4'5 
4 
4'5 

5'5 
6 
5 
6 
5'5 

18 h, 

p. S 

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

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

0'2 5'5 

0'5 4'5 
0'2 I 4'5 
0'5 5 
0'7 5 '5 
0'8 6 

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

0'7 
0'3 
0'2 

0'2 

0'4 

1'0 

2'1 

1 '4 
1'1 

0'6 

4'5 
4 
4'5 
5 
3'5 

S'5 
5'5 
4 
5'5 
4'5 

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

EARTHQUAKES :--RICHMOND (KEW OBSERVATORY), 

Day, 

6 

7 

" 

12 

21 

23 

Times, G, ~I. T, of 

Commence­
ment, 

h m 

I 33'0 

13 30 

21 25 

I 0 

21 0'0 

8 28·7 

Rrmarks. 

Max, Phase, 

h m 
18 57'0 Series of very small move-

ments, 

2 9 Lasted uutil about 6 h. 

21 17'0 

19 7'0 

8 51 '0 

Amplitude on trace ex, 
ceeded 17 mm, 

Series of very small move, 
ments, 

Series of very small move­
ments, 

Series of very small move­
ments, 

Amplitude on trace 1'7 
mm, 

Very small. 

Small, 



RESULTS OBTAINED FROM ANEMOGRAPH STATIONS.-SEPTEMBER 1915. 

8, WIND OOMPONENTS: Metres per second at fixed hours, together with the greatest mean hourly velocity, 
or the greatest velocity attained In a gust, and the time of its occurrence. 

NORTH WALES :-HOLYHEAD. 

Height of Head above-Roof S'8 m" Ground 13'7 m., M,S,L. 19'2 m, 
Height of Cups aboTe-Roof 4'6 m" Ground 7'6 m" M,S.L" 15'2 m, 

3 h. 9 h. 15 h, 21 h, 

SCOTLAND N, :-DEERNESS. 

Height of Cups aboTe-Roof 1'6 m" Ground 4 .. 9 m" M,S,L, 57'S m. 

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

89 

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

s,jN,IW,IE. ~J~'IW'IE, s, N,IW, E, S,IN,IW,IE, 
Max, 
in a 

Gust, 

Time of 
Gust, 

Date, S,IN,IW,IE, S,IN.IW,IE, s,jN.jw,IE, s,jN·IW·IE, ~~~~Y 
Time of 

Max, 

---I-----~--_1~~--~~-- ----- -

3 
4 
5 
6 
7 
8 
9 

10 
II 

12 

13 
14 
IS 
16 
17 

18 
19 
20 
21 
22 

mis, mis, mIs, mIs, mIs, mis, mIs, mIs, mIs, mIs, mIs, mIs, mIs, mIs, mIs, mIs, 
5' 5 2'0 4,8 2,8 2,8 II,8 4'9 

.. , 10'0 2'0 

0'9 

3'2 
5'2 

I' 3 

2'1 
4,8 2'0 

0'9 0'9 1'0 
5'5 

2'1 I'" 5'7 

0'3 ,., 2'9 

0,8 1'81'" 4'7 
0'9 .. , 0'4 0'5 

::: I ~:; ::~ 
0'9 4'51'" 1,8 

3'0 I ,.. 5'5 

0'5 

2'21 .-, 1'3 

~:! I ::: ;:~ 1'41'" 1'3 '" 
3,6 .. , 

~J ~:~ ~:~ 
6'I 
0,6 

0'0 0'0 0'0 2-1 
1'7 1'1 0'1 
l'g 1'3 5'2 

4'5 0'9 

4'5 
4'1 2'7 3'3 1'4 

2'4 3'7 3'7 
2'3 6'0 4'0 
3,8 4'5 1'9 

0,6 1'5 1'0 

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

2'9 3'0 

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

3'0 6'9 
3'0 1'3 

3'0 9'4 3'9 

0'9 2'9 0,6 
1,6 

2'1 
0'3 0,8 

5,6 

1'9 

1'2 

0'5 
0'5 
2'0 

2'9 

0,8 

0'4 

0'7 

4'9 
1'7 1'1 

2'5 
4'0 
0,8 

0'5 1'2 

4'3 
8'5 

3'7 
1'0 
2'0 

1'1 

0'5 
1'2 
2,6 

1,8 

0'9 
0'7 
0,8 

0'7 

mIs, 
16'7 
13'0 

8'9 

7'7 
9'0 

13'3 
II '3 

5 '1 

9'3 
7'2 
7'8 
9'6 

II '8 
12'S 
12'8 
II'S 
14'8 

1 1'1 

S'S 
9'2 

7'7 
10'0 

4'0 9'0 1,8 3'0 3'0 3'3 1'4 16 '6 
5'2 2'1 3'3 1'4 0'1 0'3 10'4 

1'5 0'7 3'5 2'7 4'1 3'3 3'3 9'6 
4'3 
0,6 

5'2 1'3 6'5 1'3 6,8 7'1 4'7 14'0 
'" 10,6 2'1 '" II,8 7'4 1'5 5"2 2'1 15 '0 

29 ' .. 10'5 '" 6'9 2'9 10'3 4'3 13'8 19'2 

h m 
21 IS 

4 40 

5 
9 

13 
12 
II 

10 

15 
50 
10 

30 

9 25 

9 30 

18 SO 
16 55 
12 35 

17 0 

21 45 
14 10 

1 40 
14 20 

2 45 
13 0 

II 45 
II 10 
10 10 

7 50 

9 40 

12 5 
23 45 

5 5 

23 55 
21 IS 

2 

3 
4 
5 
6 
7 
8 
9 

10 
II 
12 

13 
14 
IS 
16 

17 

18 

19 
20 
21 
22 

23 
24 
2S 
26 

27 

mIs, mIs, mIs, mIs, mIs, mIs, mIs, mIs, mIs, mIs, mIs, mIs, mIs, mIs, mIs, mIs, mIs, 
3'0 1'3 4,8 1'0 6, 5 1'3 4,8 1'0 7 '9 
5'5 2'3 6'4 2,6 8'2 4'3 2'9 8'2 

1,8 4'3 2,8 6'7 4'0 4'0 0'9 1'3 

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

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

2'0 0'4 1'0 0'2 1,8 0,8 1'1 1'7 

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

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

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

5'5 3'7 5'5 3'7 7' I 

4'5 

2'9 
6'2 4'2 

1'0 

4'7 
8'5 

7'4 

6'1 

0'3 1,6 

3'2 

0'9 2'3 2'3 
4'3 1,8 

4'3 4,8 2'0 
5'1 ... 12'4 

0'1 0'7 

2'2 2,6 

4,8 4'2 

7'1 5'3 
5'7 8'5 
1'5 9,6 

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

2'0 

10,6 4'4 
9,6 1'9 
9,6 1'9 

3'0 3'3 
9'0 14'9 
2'7 II'S 

12'6 2'5 

8'9 

2'9 4'3 
2' I 

9'2 
2'9 ... 14'5 
0'9 

3,8 0,6 

6'2 4'7 
7'9 7'6 
5'7 9'2 
1'9 7'6 

6'3 6'5 
2'3 

4'9 '.. 6'3 
6'2 16'1 

9'3 

11'6 2'3 
12'1 

9'5 

2'7 3,8 2,6 

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

6'2 4'9 4'9 
4'7 5'5 3'7 

2'1 

3'0 

0'9 

3'2 0'7 
7'1 3'3 
7,6 9'0 

6'2 7'9 
5'1 6,6 

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

1'8 4'3 

6'3 12'3 
3'2 15'4 
1'9 7'3 3'0 

8'7 5'7 
II'S 

6'9 

2'3 
1'3 

1'5 

3'5 
7'9 
6'0 

3'3 
4'4 

0'9 
0'3 
8'2 
3'1 

8'2 

3'0 
3'6 
3'6 
4'6 

6'6 

9'2 
6'2 
8'2 

8'5 

S'9 
4'9 
9'5 

15 '7 
5'2 

4'6 
9'2 

II '5 
II'S 
10'2 

11'1 
yo 

16'1 

18'4 
14'4 

12'8 

14'4 
10'8 

brs, 
17 

13. 14, IS, 17 

10 
12 

16, 19 
'24 

I 

23,24 

5 
16 

22, 23 

15 

10 

II, 13, 14 
13, 14 

18, 19, 23, 2<4-

1,9 
24 
14 
II 
II 

II 
I 

24 

7 
2 

9 
II 

4 

"'12'8 2,8 0'4 0'9 5'3 5'3 4'9 4'9 14'S 

30 '" ,11'9 2'4 ,,' 9'4 3'9 7"6 3'1 8'5 IS '4 

~~~} ~~~ ~6-:;- ~6~ ~3~ ~I~ -;-Q~ ~3-;- ~I-:;; --'-----IS,--t-!-E-&-} ~0-'2- --8;; -1-65-'2- --95-:; ~4-; -1-06-'4- -1-44 '6 - --;4-'8-

-N&} S N&} -.v"-E -17'2 29'4 18'0 18'8 9'8 37'6 -14'7 17'4 W-E -8'8 -31"7 -7'2 -24'9 -16'5 -32 '2 -15'6 -35'0 

35 

28 

29 

30 

Date, 

3 
4 
5 
6 
7 
8 
9 

10 
II 

12 

13 

I4 
15 
16 
17 

18 
19 
20 

21 

22 

3 h, 

ENGLAND S, W, :-SCILLY. 

Height of Head above-Ground 9'S m" M,S,L, 49'7 m, 
Height of Cups above-Ground 5'S m" M,S,L. 46'7 m, 

9 h, 15 h, 21 h, 

s,j~.Jw'lE. s,jN,lw,lE, S,IN,IW,IE, S,IN'IW,IE, 
. 

I ' 

mIs, m!.s, m~8, m/", mIs, m~s, m~s, mIs, mIs, m/s,lm~8, mIs, mIs, m~s, m~s,'m/s, 
.. , 7 37 .. , .. , 29 69 .. ' .. , .. ,179 ,., , .. 68 68 1'" 
.. , 7'9 ... ..' .. , 10'2 2'0 .. , .. , 6,6 4'4 .. , .. , 3'3 '.. . .. 

2'3 1'0 4'1 0,8 6'3 3,8 .. , I .. , 

3'3 1'7 1'2 
0'0 0'0 0'0 0'0 3'0 
6,6 2'7 6,6 

3'3 3'3 3'3 

5,6 
1,6 

1'9 
3'0 
3' 5 

0'7 
2'1 

2'3 

3'5 

2'4 
2'1 
5'1 
0'7 

• 

1'1 
3'2 
5'0 

3'5 

* 

5,6 4'4 

2'4 1'9 
4,6 1'4 

7'3 1'5 
5'2 2'7 

3'91 1,6 
6,8 ... 6,8 

2'1 5'0 

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

5,8 1'2 .. , I ... 

10,6 1,8 

12'3 4'8 
0'3 

* * * * 

1'3 3'5 
1'3 4,6 

3'3 3'5 

6,6 3'4 
4,6 

7'0 
7'4 4'0 
1'1 2'5 

1'4 
3'5 
2,8 

3'0 2'3 

6'2 1,6 

9'0 4,8 

11'6 4'9 

0'3 * 
• 3'9 

3'2 0,6 

2'7 2'7 
7'0 
3'5 
0,6 

1'5 3'3 
1'9 3,8 

3' 5 4'2 

8'1 1'9 

5'4 
8'3 2'0 
9,6 
0'5 0,8 

0,6 

3'2 

3'5 
3'5 1,6 

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

* • 
1,6 4'7 

1'2 0'5 

2,6 

6'2 

::: 1 ;:~ 
... 9,8 

1'5 1'5 
2,8 

4,8 

* 

5'7 

1'5 

3'9 

7'7 
13'1 

5,8 

* 
4'7 

Max, 
in a 

Gust, 

mIs, 
18'3 
16'0 

10'1 
12'8 
6'2 

9'7 
10'9 

11'2 
8'1 

14 'I 
12'9 

9'5 

7'9 
13'2 
8'4 
6'1 

6'7 

11'7 

19'3 
17'0 
4'0 

12'9 

Time of 
Gust, 

h m 
12 20 

7 5 
4 5 
5 30 

15 35 
3 15 

23 30 

15 
o 0 

19 25 
16 25 

18 

10 3S 
9 II 

13 17 
23 15 

I 0 

Date, 

I 

2 

3 
4 
5 
6 
7 
8 
9 

10 
II 
12 

ENGLAND E. :-GREAT Y AHMOUTH, 

Height of Head above-Roof 10'7 m" Ground 12'8 m" M,S,L, 15'9 m, 
Height of Cups above-Roof 3'7 m" Ground 18'3 m" M,S,L, 22'3 m, 

3 h. 9 h, 15 h, 21 h, Max.in 
______ 1 __ --, ___ 1 ______ 1 ______ a Gust. 

S'I N'I W'I E. S'I N,j W.I E. s,' N'I W'I E. S,I N" W'I E. ~~~~)s-
Time of 
Guat, 

mIs, h m 
II'7 9 45 

mIs, mIs, mIs, mIs, mIs, mIs, mls,lmls, mIs, mIs, mIs, mIs, mIs, mIl, mls'lmls, 
2,8 .. , 1'1 .. , 3'1 ,.. 4'7 .. , ... 2'5 2'5 .. , ... 0'4 2'31'" 

1'3 
3'0 

1'5 

0,6 2'9 4,8 1'0 4,6 3'0 ... i ." 13'3 13 10 

20'0 20 10 

17'5 I 55 
2'9 0,6 7'6 3' I 7'6 7'6 9,6 .. , ! 6'4 
6'9 5'9 5,6 3'2 0,6:", 

7'5 8 50 
6'0 12 10 

3'2 0,6 2,8 1'1 1'5 0,6 0'9 .. , i 0'4 
1'0 0'2 1'3 0'3 1'7 0,6 .. , i 0,8 

0'9 1'3 

1,6 

3'0 2'4 

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

0'7 0'7 1'3 8'4 14 50 

2'3 7'1 23 30 

3,6 2'4 3,6 6'9 8' I 20 4 0 

5'9 7'9 8'9 II'I 18 50 

7'7 1'3 6'5 1'4 7'1 9'4 2 55 
4'5 2'4 3,6 1'3 1'9 8'0 7 2S 

2'3 

13 0'7 1'1 0'4 0,6 3,6 2'4 0'4 0,6 9'1 14 S 
14 1'1 1'7 0,8 3,8 0'9 4'5 1'3 9'2 12 50 
15 2'0 0'7 2,6 2'3? ? 
16 0'5 2,6 3'3 2'3 2'3 0'9 0'9 9'5 12 45 
17 1'1 1'7 1,8 2'7 3'3 1'6 1)'7 13 3 0 

23 32 18 0'5 2,6 0'4 2'0 1'5 7'7 1,6 8'0 9'3 15 10 
16 2S 19 1'3 6'5 1'3 6,8 1'2 5,8 1'3 6,8 9'2 23 3 0 

4 36 20 1'2 6'1 1,6 8'0 2,6 6'4 2'0 '3 13'9 22 3 0 

o 5 21 5,8 8'7 6'4 9,6 5'4 8'1 5,8 8'7 13'2 19 35 

23 55 22 3'4 5'2 3'7 5' 5 3'7 5' 5 3,6 2'4 9'3 4 4
0 

23 10,8 4'5 5'4 1,8 2'7 2'7 1'8 14'2 I 0 23 3'0 2'0 4'9 3'3 6'1 1'2 2'3 0'41'" U'I 13 25 
24 4'9 5'0 0,8 1'9 0'0 0'0 0'0 9'9 8 30 24 2'9 0,6 1'3 0'3 4'9 3'3 9'0 .. , 6'0 16'S 24 0 
25 0'0 0'0 0'0 0'0 0'2 0,8 3'3 0'0 0'0 0'0 0'0 3'6 12 4 0 25 4'7 3'1 1'8 4'3 0,6 2'9 1'1 2,8' 16'3 0 10 
26 0'0 0'0 0'0 0'0 0'5 2'5 5,8 2'4 7'3 3'0 13'4 22 3 0 26 0,6 3'2 0,8 3,8 1'1 2,8 1'1 1'7 8'1 10 35 
27 .. , II'2 4,6 9,6 4'0 8,6 5,8 5'2 3'5 19'7 3 15 27 0,6 2'9 1'1 5'5 4'1 2'7 3'5 3'5 13'0 13 35 

28 ,..... 1'7 ... .., 0,8 1'9 ... '''1 3'5 8'5 .. , 7'7 ... 1'5 16'8 12 33 28 2,6 3,8 1,8 4'3 0'3 1'3 4'0 4'0 10'9 23 45 
29 .. , 7'7 .. , 3'2 ... 6,6 .. , 2'7 .. , 9'2 3,8 .. ' ... II'S 2'3 ,.. 19'9 21 14 29 7'2 7"2 5'7 2'4 4'7 3'1 3'7 3'7 15'6 6 45 
30 '" II'S 2'3 .. , .. , 10'2 2'0 .. ' ... 8,6 1'7 ... ... 7'3 3'0... 18'8 0 -43 30 2,6 3,8 3'0 3'0 2'5 2'5 4'1 _2_'7_1_-1_1_2_'5_1--1_5-2_0-

~i~} ~-:;-~8~ 704~ ~8~ ~6~~;;- --;-oo~~o~ --I------ISt---+-s,E-&-} ~3-'9---9I~ -69~ ~~~~ ~0-'4-~2-'4- --6;'; 10 3'0 

II!IIjw-B} 17'6 -45'S 4'0 -22'2 -3'0 -14'1 -11'2 -40'9 SwN:t} 0'1 -25'8 -6'0-19'5 2'0 -41 '4 -3'4 --54'2 .. 
* No record. 
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9. SOUNDINGS WITH KITES. 

None. 

10. SOUNDINGS WITH PILOT BALLOONS. 

ABBRDEEN. No. 190. September 3, 1915. 7 h. 45 m. G.M.T. BENSON. No.1551. September 7,1915. II h. 55 m. G.M.T. 

________ ~------------------------------------~--------------------------I-----~-------------------------------------------------------
I Wind. ; 1;> I I 

Grea.test 
height. 

Height 
above 

M.S.L. 

metres. 

} 2650 

2 500 

2000 

1500 

1000 

I 

100 m. I} 
above 

ground. 

750 

500 

114 

I J] I' Oloud Oh,,,votio", Height I \ 
Direc- 'I Components..- '"";i and Remarks. "bove Direc-
tioll. Velo- _________ g ~ itS.L'1 t~on. 

(90
0 = E., city. I '-2 '0 I (90 = E., 

1800 =S.); W.~E. S.~N. > j1800=8.) 

i I I m/s. I 

I 

m/s. 
I Degre~s II I i hO:~ ~ I 0.1' ru/', Balloolllost in distance and high 

haze, 

metres. 

} ." I 
Degrees 
from N. 

I ::: II ::: 1 :: 

Ii :":': ! ". I ". 

I ::: I ::: 

I :: I .: I 

I 

I 

! 285 - 5' 5 I + 5' 5 -. I' 5 
265 
280 

2'4 

Cloudless at time of ascent, but 
Cu. and Cu. -Nb. later. 

Pressur~ Distribution (7 h.). 

Anticvclone over Atlantic, 
Sha'llow depression Norway 
to Germany. 

7000 

6000 

5000 

4500 

4000 

3500 

3000 

2 5°0 
2000 

2 55 

2 50 

135 

Wind. 

Components. 
Velo-
city. I 

W.-E. S.-N. 

m/s. 

4 

4 

5 

3 

2 

2 

2 

m/s. 

+4 

+4 

+5 

+3 

+1 

o 

-2 

-I 

-I 

+1 

-2 

I 

m/s. 

+1 

o 

+2 

-I 

o 

-2 

o 

o 

+1 

o 

~ I 

m/s. 

3IO 

32 5 
335 

6'0 I +6'0 + 0'5 

7'0 I + 7'0 ~ I' 5 
5 . 5 , + ,fO ~ 3'5 1500 

5'5 +2'51~ 5'0 1000 235 4 +3 +2 
6'0 I + 3'51- 5'0 1250 ". 0 0 0 I' 

335 7'0 I +3'01~ 6'5 750 245 2 +2 +1 

320 10'5 +6'51- 8'0 500 250 3 +3 I' +1 , 

Cloud Observations 
and Remarks. 

Pressure Distribution (7 h.). 

Anticyclone South England to 
Germany. 

30 5 i 1'51 + 6'0 1- 4'5 } 1 57 2 5
0 

3 + 3 I + I I 

~",~';',~- L~I __ 2~1--=- ~=I- 2'0 ______________ }_~~ __ 2~ __ 2_ ~I __ o ________________ _ 

GeO;;~':l>hic (at 7 h·1 l 320 I 6 +4 1- 5 I'" weigl;;e~fl?~I~OIO~~ sm., (~~\73 ~;\ 2~~d"e"'~i' a'; 4 I .,:'; I ::: App.ox. ~;~~i~:4;~:::~n 12gm, 

BBNSON. KO.I554. September 15, 1915. 12 h. 15 Ill. G.M.T. 

2000 

1750 

1500 

1250 

30 5 
30 5 
2 95 
2 95 

1000 300 

750 265 

500 I 2 55 

100 m. } 
above 157 

ground. 

14 

14 
IS 

IS 

7 

4 

6 

7 

I 
i! I -8 

-8 
+ 12 

+ 12 

+ 16 

+ 16 

- 8 I 

_ 8 i 2'4 

+ 6 ~4 

+ 4 0 

+ 6 +2 

+ 7 + I 

Pressure Distribution (7 ,h.). 

Depression S. W. of Icela.nd. 
Anticyclone France and Bay 
of Biscay. 

BENSON. No. 1555. September 18,1915. 12 h. 5 m. G.M.T. 

} ... 

3500 

3000 

2 500 

2000 

1750 

1500 

1250 

1000 

750 

500 

285 

280 

265 
2 75 

270 

2 45 

270 

200 

125 
75 

35 

15 
II 

9 
6 

6 

3 
2 

I 

4 

2 

3 

+ 9 

+ 6 
+ 6 

+ 3 
+ 2 

-2 

- I 

o 

+1 

o 

o + I 

- 3 +2 

- 2 -I 

- 2 - 2 

t 2'4 

Pressure Di&tribution (7 h.). 

High pressure ridge Iceland to 
Germany. 

Depressions over Atlantic and 
Russia. 

Anemo- } } 
~~._~_2~_5 + 5 +2 82 :'-1_2~~ ______ _ 

Geos~rophic (atI 3 h .) 270 7 + 7 0 I ... Approx.weights: balloonI2gm., (at7h.) Indeterm~nate ... ... Approx.welgh.ts: balloonI2gm., 
wllld. I free lift 45 gm. (atI 3 h.)... ". ... ... I ... freebft45 gm. 
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10, SOUNDINGS WITH PILOT' BALLOONs-continued. 

ESKD.UJEMUIR, No, 1553, September 2, 1915. 7 h. 30 m. n.M.T. ESKDALEMUIR. No. 1556. September 8, 1915. 7 h. z5 m. G,M.T. 

Greatest 
Height. 

Height 
above 
M,S,L. 

metres, 

}2700 

Wind. 

Direc- I 
tion. I Velo-

(900

Q

=E.,! city. 
180 =S.) 

Degrees 
from N, m/s. ... , 

Components, 

W,-E.I S.-N. 

r llI/s, mis, 

2S00 355 4'6 +0'4 - 4'6 
2000 345 [1'5 + 3'0 - 11'0 
1750 350 13' 5 + 2' 5 - 13'0 
1500 355 10'0 + I '0 - 10'0 
I2S0 360 7'5 0'0 - 7'5 
1000 15 7'5 - 2'0 - TO 
7So S g'o -1'0 - 8'0 

[ mis, 

2'3 

Cloud Observations 
and Remarks. 

Atmosphere clear, 
Balloon lost in distance. 
Ci. and Ci. -St. moving 

from E, 
Sky four-tenths clouded. 

rapidly 

Pressurr~ Distribution (7 h.). 

AnticycloJle over Atlantic, 
Depression over Gulf of Bothnia. 

H'ight 1----- Will1d. ----.-

above Direc- I' compOll. ents, 
M.S. L, tion. Velo-

metres. 

} 3Soo 

3500 
3000 
2500 

2000 
1750 

1500 
1250 

rooo 
750 

500 

(90°= E., city. -----
180"=S,) W,-E.! S.-N. 

Degrees 
from N, 

200 
190 
185 
175 
195 
190 
210 
235 
250 

m/s. 

1'4 
4'2 
6'5 
9'0 
6'5 
7'0 
7'5 
5'5 
3'1 
1'6 

mis, 

0'0 
+ 1'3 
+1'0 I 
+ 1'0 
-0'5 
+2'0 
+ 1'5 
+2'5 
+2'6 
+ 1'5 

mjs. 

+1'4 
+4'0 
+ 6'5 
+9'0 
+6'5 
--1-7'0 
+7'5 
+ 5'0 

+ 1'7 
+0'6 500 355 (1"5 +1'5 -11'0 

100 Ill. } } 
g~~~~~, 340 350 II '0 + 2'5 - 10'5 340 0'0 0'0 0'0 

m/s. 

2'3 

Cloud Observations 
and Remarks. 

Atmosphere clear. 
Balloon lost in distance, 
Ci" Ci,-St., Ci.-Cu, 2 moving 

from W, 

Pressure Distribution (7 h.), 

High pressure ridge Norway to 
Germany. 

Shallow depression southwards 
from Iceland. 

Anerno- } } 
mete_r,_ 250 350 6'5 +1'0 =~I__________________ 250 ,.. 0'0 0'0 0'0 ________________ _ 

Geostrophic(at7 h ,) 20 12 -4 -II I'" WeightofballoonI2·sgm., (at7h.) Indeterminate .. , i .... Weightof?alloonII'7gm" 
wind, free lift 40'3 gm, I ! free hft 43 '3 gm. 

J 

ESKDAIJEMUIR. No. 1558. September 10,1915, 7 h. 30 m. G.M.T. 

Greatest 
height. }27

00 I 
2500 
2000 

! 
1750 
1500 

1250 

1000 

100 m, } 
above 

ground. 
Anemo· I} 
meter. 

750 

500 

340 

175 
135 
145 
140 

140 

155 
165 
130 

20 

8'0 
2'9 
7'0 
6'5 
5'5 
4'6 
4'3 
2'6 

2'3 

27 

- 1'0 
-2'1 
-4'S 
-4'0 
- 3'5 
- 1"9 
- 1'0 
-2'0 

-0'8 

0'0 

+8'0 
+2'0 
+ 5'5 
+5'0 
+4'5 
+4'2 
+4'2 
+ 1'7 

-2'2 

-2'7 

t3 

J 

A tmosphere misty, 
A little Ci. on western horizon, 
Ba.lloon lost through theodolite 

moving. 

Pressure Distribution (7 h.). 

Anticyclone over Denmark. 
Depression S, W, of Iceland. 

EHKDALEMUIR. No. [561. September 21,19 1 5, 7 h. 4-0 m. a.M.T. 

}2600 

2500 
2000 

17So 
1500 

12 50 

1000 

750 

500 

} 340 

} 250 

20 5 
185 
170 
170 
160 
ISO 
160 
170 

0'0 

2'0 

+ 1'1 
+0'5 
-2'0 

- I' 5 
-2'5 

I -3'0 
-2'5 
-0'5 

0'0 

0'0 

+2'4, 
+6'5 
+9'0 
+6'5 
+7'0 
+55 
+7'0 
+ 3'3 

0'0 

-2'0 

> 2'2 

I 
; Atmosphere clear. 

Balloon lost in distance, 
Clouds Ci.-St, stationary; A.-St" 

A,-Cu" Cu" Fr.-Cu, from S, 
Sky eight-tenths clouded, 

Pressure Distribution (7 h.). 

Anticyclone over Norway and 
Denmark, 

Depression W, of Ireland. 

---- ---' ---- --------- --- --------------- ---- -~~-.--- --- ------ --_.- ---------------
Geofltrophic (at 7 h.) 

wind, 
180 10 o +10 Weight of balloon I2'2gm" 

free lift 40'3 gm. 

ESKDALEMUIR. No, 1562, September 22, 1915. 7 h. 45 TIL G.M.'l'. 

Greatest 
height. 

lOom. 
above 

ground, 
Anemo­
metet. 

I }2400 
2000 
1750 
1500 
1250 
1000 
750 
soo 

} 340 

} 250 

195 
ISO 

175 
170 
170 

150 

130 

95 

30 

11'0 
11'0 
II'S 

7' 5 
10'0 

8'0 
3'9 

1 '8 

+ 2'5 + 10'5 
0'0 + II '0 

- 1'5 + II '0 

- 1"0 + 7'5 
-2'0 + 9'5 
-4'0 + 7'0 
-3'1 + 2'4 

- 1'8 + 0'1 

-0'9 - 1'5 

2'3 

I Atmosphere slightly hazy, 
Balloon lost in distance. 
Clouds m" CL-St., A.-Cu, from 

S.W, 
Sky three-tenths clouded, 

Pressure Distribution (7 h.), 

Anticyclone over Germany, 
Depression W, of Ireland 

(at 7 h,) 180 12 o + 12 Weight of balloon 12'2 gm" 
free lift 36'2 gm, 

ESKDALEMUIH No.1 563. Septemher 28, 19[ 5' 7 h. 4.0 m, G,M.T, 

} 2050 

2000 
17So 
1500 

1250 
1000 

750 

500 

} 340 

320 

310 

335 
360 
360 
35 

\ 
7'0 
4'1 
4'4 
5'0 
9'5 

(0'0 

+4'5 
+ 3'1 
+2'0 

0'0 

-o'S 
- 5'5 

~ 

0'2 -0'2 

-·~·5Il . 
-27 

- 3'9 
- 5'0 
-9'5 2'2 
-8'5 

? 

Atmosphere clear. 
Balloon burst. 
Clouds Ci" Ci.-St. from S. W,? 
Sky one-tenth clouded, 

Pressure Distribution (7 h,). 

Station in high pressure ridge 
btltween depressions W·. of 
Ireland and over Denmark, 

} 250 

--- --- ------------ ---- ---- --- --- --- --- -------------
Weight of balloon 12'2 gm" 

free lift 36'3 gm. 
Geostropbic (at 7 h.) 

wind. 
180 12 o + 12 Weigh t of balloon I I 'I gm., 

free lift 39'2 gm. 
(at 7 h,) lrule terrnin ate 
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10. SOUNDINGS WITH PILOT BALLOONs-continued. 

SOUTH' FARNBOROUGH. No. 355. September 3, 19 15. 7 h. 15m. G,M.T. ~OUTH FARNBOROUGH, No. 357, September 4,1915. 7 h. 20 m, G.M,T, 

Wind, ,€ 
c . 
o >=l 

Height 1----'---:1----- ~.s above Direc- ...... 
M.S.L, (9~~~E" ~~;.- Components. I 1 ~ 

1800 =S,) Iw.-E.I S.-N, > 

Cloud Observations 
and Remarks. 

Height 
above 

:M.S,L. 

Wind, 

Direc- C 
tion, Velo- omponents. 

(900 =E., city, 
1800 =S.) I W,-E.j S,-N. 

Degrees Degrees 
metres, from K. mis, m/s. m/s. mIs, metres, from N, mIs, m/s. m/'il, mIs, 

Greatest } 57 Atmosphere clear. } 2275 3 5 50 7 '0 - 5' 5 - 4'5 height, A.-Cu, from N. at 9 h" Ci. from S, 5 
3500 45 7'5 - 5'5 - 5'5 Balloon entered A,-Cu, cloud. '" 
3000 50 7'5 - 5'5 - 5'0 '" 
2500 20 8'5 -3'0 - g'o '" 
2000 15 9'0 - 2' 5 - s' 5 Pressure Distribution (7 h.), 2000 10 
1750 10 8'0 - 1'5 - 8'0 1750 
1500 20 10'5 - 3'5 - 10'0 2'4 Anticyclone over Atlantic, 1500 

10 
10 
10 

1000 20 10'5 -3'5 -10'0 Germany, 1000 5 
I 750 10 II'O -2'0 -1I'0 750 

500 15 12' 5 - 3'0 - 12'0 500 

100 m, } } 
above 170 340 5'0 +1'5 - 4'5 170 

10 
10 

340 

10'5 

10'5 
11'0 
12'0 
II '0 

13'0 
12'0 
12'5 

5'0 

- 1'0 - 10'5 

-2'0 - 10'5 
- 2'0 - II'O 

- 2'0 - 12'0 
-2'0 -11'0 
- 1'0 - 13'0 
- 2'0 - 12'0 
-2'0 - 12'5 

+1"5 - 4'5 

Cloud Observations 
and Rema.rks. 

Atmosphere clear. 
No cloud. 
Banoon lost while taking a 
.. reading. 

Pressure Distribution (7 h,). 

Anticyclone, Spain to Azores. 
Shallow depression over Austria, 

1250 20 II'O -4'0 -10'5 j Shallow depression Norway to 1250 

f:~~~ I.., 
met~_t~~~I~ +03 ~ _____________ } 105 ,., calm _"_' ___ "_._, _______________ _ 

Geostrophic (at7h,) 10 9 -2 1-9 Approx.weights: balloonl2gm" (at7 h ,) 20 12 -4 -II I """ Approx, weights: ba.lloon12 gm" 
wind. I : i I free lift 45 gm. I free lift 45 gm. 

SOUTH FARNBOROUGH. No. 358. September 6, 1915. 7 h. 20 m, G.M.T. 

Greatest 
height. 

100 m. 
a.bove 

ground. 
Anemo­
meter, 

2500 
2000 
1750 
1500 
1250 

1000 
750 

} ~: 
} 105 I 

~80 I 

265 
245 
275 
260 
200 
190 

245 
260 

255 

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

1'5 
2'5 
4'0 

5'5 

calm 

+ 5'0 +0'5 
+ 5'0 +2'5 
+ 3'5 -0'3 
+2'0 +0'3 
+0'3 +0'9 
+0'3 +1'5 
+2'3 +1'1 
+ 3'9 +0'7 

+5'5 +1'4 

2'4 

Atmosphere rather hazy round 
horizon. 

Small band of Ci. -St, which had 
either no motion or a slight 
motion from N, W, 

Balloon burst ('I) 

Pressure Distribution (7 h,). 

Anticyclone over France, 

SOUTH FARNBOROUGH. NO.3 60. September 7, 19 15. 7 h, 15m. G. M. T, 

} 3700 

3500 

3000 

2500 
2000 

1750 
1500 
1250 
1000 

750 

500 

} 170 

} 105 

10 

25 
25 
30 

360 
350 

10 
250 
210 
220 
235 

260 

II'O 

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

4'0 

calm 

I 

-2'0 -II'O \ 

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

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

+3'9 + 0"7 

I 

2'4 

Atmosphere foggy near ground. 
Balloon lost while reading circle, 

Preslure Distribution (7 h,). 

Anticyclone, South England to 
Germany, 

---------------------------------- ---- ---------- --- ------------------
Geostrophic (at 7 h,) 

wind. 
220 5 +4 Approx.weights: balloonI2gm., (at7h,) 

I free lift 45 gm, 
Inde termin ate Approx weights: balloon 12 gm" 

free lift 45 gm. 

SOUTH FARNBOROUGH, NO.361. September 7, 1915. II h. 25 m. a.M.T, 

Greatest 
height. 

100 m. 
above 

ground. 
Anemo­
meter. 

4000 
3500 

3000 
2500 
2000 

1750 

1500 
1250 
1000 

750 

500 

} 170 

} 10 5 

320 

295 
360 

55 
85 

135 
75 
60 
80 

210 
210 
2~0 

250 

260 

1'0 

3'0 
2'0 

2'5 
2' 5 
0'5 
I' 5 
2'0 
I' 5 
2'5 
3'0 
2'5 

1 '5 

light 

+2'7 -1'3 
0'0 -2'0 

-2'0 - 1'4 
-2'5 -0'2 
-0'4 +0'4 
-1'4 -0'4 
- 1 '7 - 1'0 
-1'5 -0'3 
+1'3 +2'2 
+1'5 +2'6 
+ 1'6 + 1'9 

A tmosphere clear, 
Some Ci.-Cu. 
Minimum velocity at 2100 m, 

Pre3sure Di&tribution (7 h. ), 

Anticyclone, South England to 
Germany. 

SOUTH FARNBOROUGH. No. 362. September 8, 1915. 7 h. 10 m. G.Y.T. 

} 4975 

4500 

4000 
3500 

3000 
2500 
2000 
1750 
1500 
1250 
1000 

750 

500 

} 170 

} 105 

350 

360 
80 
85 
90 

110 

130 
125 
130 

140 

145 
165 
160 

105 

5'0 

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

4'5 
5'0 
5'5 

5'5 

calm 

+ 1 '0 - 5'0 

0'0 -3'0 
- 3'0 -0'5 
-4'0 -0'3 
-3'5 0'0 

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

2'4 

Atmosphere hazy round horizon. 
Some CL, with slow motion from 

W.N.W. 

Pressure Distribution (7 h.). 

High pressure ridge Norway to 
Germany, 

Shallow depression southwards 
from Iceland, 

-----1--·-- --__ ___ ___ ___ ___ ---,---------1"---- ------------ -_ 
Geostrophic (at 7 h,) Inde termin ate '" ." Approx, weights: balloon 12 gm., (at 7 h.) 160 5 - 2 + 5 ... Approx, weights: ba.lloon 12 gm 

wind. (at 13 h.) 250 4 +4 + J... free lift 45 gm, free lift 45 gm, " 
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lO. SOUNDINGS WITH PILOT BALLOONs-continued. 

SOUTH FARNBOROUGH. No. 363. September 8, 1915. I I h. 40 m. G.M.T . SOUTH F ARNBOROUGH. NO.3 64. September 9, 1915. 7 h. 15m. G. M. T 

Greatest 
height. 

100 m. 
above 

ground. 
Anemo· 
meter. 

Height 
above 

M.S.L. 

metres. 

}9825 
9500 
9000 
g500 

8000 
7500 

7000 
6500 

6000 
5500 

5000 
4500 

4000 
3500 

3000 
2500 
2000 
1750 
1500 
1250 

1000 
750 

Geostrophic (at 7 h.) 
wind. (at 13 h.) 

I 

Wind. . € 

Direc· 
tion. Velo-

(90o =E., city. 
1800 =S.) 

Degrees 
from N. 

330 

315 
310 
320 
330 

335 
355 
330 

345 
355 
340 
85 
80 

100 
115 
115 
115 
130 

115 
130 

140 

130 
110 

130 

135 

160 
130 

m/s. 

9'5 
II'O 
10'5 
8'5 
4'0 
3'0 
2'0 
z·o 
3'0 
2'0 
2'0 
1"0 
1'0 
1"5 
4'0 
4'0 
6'5 
5'5 
6'5 
6'0 
7'5 
4'0 
2'0 

4'0 

0'5 

5 
5 

Co) • 

o >=: 'Q)g 
>;:::: 

Components. ...... o:l 
~~ 

.... "-< 

....0 

W.-E.! S.-N. I ~ 

m/s. m/s. mIs, 

+ 5'0 -8'0 "I 
+8'0 -8'0 II 

+8'0 -7'0 
+ 5'5 -6'5 
+2'0 - 3'5 I 
+1'3 -2'7 
+0'2 - 2'0 I 

+1'0 ~I'7 I 
+0'8 -2'9 
+0'2 -2'0 I 

+0'7 - 1'9 I 
- 1'0 -0'1 
- 1'0 -0'2 
- 1'5 +0'3 I ~ 2'4 

= r~ ! ~:~ I 
-6'0 +2'5 

=r~ :::! II 

-5'0 +5'5 
--3'1 +2'6 I 
-1'9 +0'7 I 
-3'1 +2'6 I 
-0'4 +0'4 J 

+5 
+3 

Cloud Observations 
and Remarks. 

Atmosphere clear, 
Balloon accidentally lost. For 

some time it showed a.s a star, 
very white; towards the end 
the balloon itself was again 
faintly visible. 

The wind fell calm at 4650 m. 

Pressure Distribution (7 h.). 

High pressure ridge Norway to 
Germany. Shallow depression 
southwards from Iceland. 

Wind. 

Height--
above D' 11'ec- Components. 

M. S. L. tioll. Valo-

metres. 

} 2850 

2500 
2000 

1750 
1500 
1250 

1000 
750 

500 

} 170 

} 105 

(90
0

=E., city, I 
1800 =S.) W.-E. S.-N, 

Degrees 
from N. 

60 

80 
105 
105 
120 
120 
IIO 
120 
125 

90 

80 

m/s. 

4'5 

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

4'5 

light 

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

-0'6 

+ 1'2 
+3'0 
+3'0 
+2'5 
+4'5 
+4'5 

0'0 

Approx. weights: balloon 12 gm., (at 7 h.) 
free lift 45 gm. 

100 6 -6 +1 

m/s. 

2'4 

Cloud Observations 
and Remarks. 

Atmosphere foggy. 
No clouds. 
Balloon lost in mist, 

Pressure Distribution (7 h.). 

Anticyclone over Denmark. 
Shallow low over Iceland, 

A pprox. weights: balloon 12 gm., 
free lift 45 gm. 

SOUTH FARNBOROUGH. No. 365. September 9, 1915. 1 I h. 35 m, G,M,T. SOUTHFARNBOROUGH, No, 367, September I 1,1915, 10 h, 55 m, G.M,T. 

Greatest 
height, 

loom, 
above 

ground, 
Anemo­
meter. 

}3 150 

3000 

2500 
2000 
1750 
1500 
1250 

1000 

750 

125 
125 
45 
70 

85 
85 

110 

110 
125 
IIO 

85 

80 

Geostrophic (at 7 h.) 100 
wind, (at 13 h.) 130 

4'5 

3'5 
5'0 
3'0 
5'0 
5'0 
5'5 
4'5 
5'5 
4'0 

2'5 

2'0 

6 
9 

- 3'2 +3'2 

-2'9 +2'0 
-3'5 -3'5 
-2'8 -1'0 
- 5'0 - 0'5 
-5'0 -0'5 
-5'0 +2'0 
-4'2 +1'5 
- 5'0 + 3'0 
-3'g +1'4 

-2'5 -0-2 

-2'0 -0'3 

-6 
-7 

+1 
+6 

- 2'4 

Atmosphere fairly clear. 
Some Uu. moving from about E. 

and some Ci, 
Local minimum in velocity at 

2850 m, 2'5 m/s. ( - 2'4 W.-E.; 
+0'6 S,-N.), 

Pressure Distribution (7 h.), 

Anticyclone oyer Denmark, 
Shallow low over Iceland, 

2500 
2000 
1750 

1500 
1250 
1000 

750 

500 

} 170 

} 105 

Approx. weights: balloon 12 gm" (at 7 h,) 
free lift 45 gm. (at 13 h.) 

110 

105 
130 
110 

105 
110 

105 
110 

75 

95 

90 

110 
100 

9'5 - 9'0 +3'0 

9'0 - 8'5 +2'5 
7'0 - 5'5 + 4'5 
8'0 - 7'5 + 3'0 
8'5 - 8'0 + 2'0 

10'0 - 9'5 + 3'5 
10'5 - 10'0 +2'5 
9'5 - 9'0 + 3'0 
3'5 - 3'4 -0'9 

8'0 - 8'0 +0'5 

7'0 - 7'0 0'0 

10 -9 
9 -9 

2'4 

Atmosphere fairly clear, but some 
haze round horizon. 

A few small Cu., less than 1. 
Balloon lost in haze, 

Pressure Distribution (7 h.). 

Anticyclone over North Sea, 
Depression W. of Ireland, 

Approx. weights: ba.lloon 12 gm .• 
free lift 45 gm, 

SOUTH FARNBOROUGH. No. 368, Septemher 13,1915. 7 h, 10 m, G.M.T. SOUTH FARNBOROUGH. No. 370, September 14,1915, 7 h, 5 m. G.M.T. 

Greate:;t 
height. 

100m. 
a.bove 

ground. 
Anemo, 
meter, 

} 2075 

2000 

1750 

1500 
1250 
1000 

750 

} :: 
} 105 

225 

220 
220 
200 

195 
210 

220 
220 

145 

10'5 

II'S 
7'5 
5'5 
7'0 
7'5 
6'5 
6'5 

3'5 

calm 

+7'5 +9'0 
+ 5'0 + 5'5 
+2'0 + 5'0 
+2'0 +7'0 
+4'0 +6'5 
+4'0 + 5'0 
+4'0 +5'0 

-2'0 +2'9 

). 2'0 

Atmosphere rather hazy, 
A.-Cu. 7. 
Balloon entered clouds. 

PTessure Distribution (7 h.), 

Deep depression S. W. of Iceland, 
Uniform pressure over England. 

}2650 

2500 
2000 
1750 
1500 
1250 
1000 
750 

} :;: I 

} 105 i 

280 

280 
285 
275 
280 
285 
280 
250 

250 

245 

260 

23'0 +22'5 -4'0 

21'0 
10'5 
11'0 

+20'5 - 3'5 
+ 10'0 - 2'5 
+ I 1'0 

10'0 + 10'0 
9'5 + 9'0 
7'5 + 7'S 
4'0 + 3'8 
8'5 + 8'0 

-1'0 
- 1'5 
- 2'5 
- 1'5 
+ 1'4 
+3'0 

6'5 + 6'0 +2'5 

1'0 + 1'0 +0'2 

Balloon lost through entering 
clouds (1) 

Local maximum in velocity at 
1600 m, 12'0 m/s. (+ 12'0 
W.-E,; - 2'0 S.-N.). 

Pressure Distrib1dion (7 h,), 

Deep depression S. W, of Iceland, 
Shallow depression Norway. 

Anticyclone France and Spain, 

Geos~rophic ~7l0' --Inde termin ;;;;-- - .. -. - --.,-, - Approx, weights: balloon 4 gm., (at 7 h.) --2;;- -6-:6 ~ -,.-. - Approx, weights: balloon 4 gm., 
wmd. free lift 16 gm, free lift 16 gm. 
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10, SOUNDINGS WITH PILOT BALLOONs-continued. 

SOUTH FARNBOROUGH. No. 375. September 18,1915. 7 h. 15 m. G.M.T, SOUTHFARNBOROUGH. No, 376, September 18,1915, I I h, 35 m. G,M,T, 

Wind, 

Height 1-----------­

Greatest 
height, 

above 
M,S.L, 

metres, 

} 31 50 

3000 
2500 

2000 
1750 
1500 
1250 

1000 I 
75

0 I 
500 

above 170 
loom, } 

ground. 

Direc­
tion, 

(900 = E., 
1800 = S,) 

Degrees \ 
from N. I 

290 

295 
290 

255 
240 

245 
290 
285 
335 
340 

345 

Velo- Components, 

city, 
W.-E.I S.-N, 

mJs, I mis, I mIa, 

14'5 
10'0 
6'0 
S'5 
4'0 
3'5 
3'0 
2'5 
3'5 

2'5 

+ 13'0 - 5'0 

+ 13'0 
+ 9'5 
+ 6'0 
+ 5'0 
+ 3'6 
+ 3'3 
+ 2'9 
+ 1'1 

+ 1'2 

-6'0 
- 3'5 
+ 1'5 
+3'0 
+ 1'7 
- 1-2 
-0'8 
-2'3 
- 3'3 

+ 0'6 -2'4 

mJI, 

2'4 

Cloud Observations 
and Remarks, 

Fog on ground; clear at roof 
level. 

No cloud, 

I 
Balloon lost through proximity 

to sun, while taking a reading, 

Pressure Distribution (7 h,), 

High pressure ridge Iceland to 
Germany, 

Depressions over Atlantic and 
Russia, 

Anemo- } I 

G'::::~iC (at'70:) --lnd":~~n i-I-:-::- -,,-, -Approx, weights: balloon 12 gm" 
wind, free lift 45 gm, 

Wind. 

Height 1-----------­
above 

M.S,L. 

metres, 

} 4000 

4000 
3500 
3000 

2500 
2000 

1750 

1500 

J25° 
1000 

750 

} :: 
} 105 

(at 7 h,) 
(flt 13 h,) 

Direc- Components, 
tion. Velo-

(90
0 

= E., city. I 
1800 =S,) W,-E. S.-N, 

Degreea 
from N, 

70 

mIs, 

14'0 
13'0 
12'0 
8'5 
6'0 
5'5 
3'5 
2'5 
1"0 

1'0 

0'5 

1'0 

light 

mJs, mIs, 

+13'5 -3'5 
+ 12'5 - 3'5 
+I1'5 -3'0 
+ 8'5 -0'5 
+ 6'0 - 1'5 I 

+ 5'5 - 1"0 

+ 3'4 +0'6 
+ 2'2 +1'3 
+ 0'9 -0'4 
+ 0'4 - 0'9 
+ 0'1 +0'5 

- 0'9 -0'4 

IncZe termin ate 
IncZe termin ate 

) 2'4 

Cloud Observations 
and Remarks, 

Atmosphere rather hazy. 
No cloud. 
Balloon lost through haziness, 

Pressure Distribution (7 h,), 

High pressure ridge Iceland to 
Germany, 

Depressions over Atlantic and 
Russia_ 

Approx, weights: balloon 12 gm" 
free lift 45 gm, 

SOUTH FARXBOROUGH, Xo. 377. 8eptember 20, 1915, 7 h. 15 Ill. G,M,T, SOUTH FARNBOROUGH. No, 378. September 20, 191 5, I I h. 30 m, G,.M.T, 

I' 7400 260 3"0 + 3'0 +0'5 Greatest "\ I 
height, 7000 240 3 '0 + 2'6 + 1 '5 \ 

6500 310 3'0 + 2'3 - 1'9 
6000 295 7'5 + 7'0 - 3'0 
5500 295 8'5 + 7'5 - 3'5 
5000 245 4'5 + 4'1 +1'9 
4500 255 4'0 + 3'9 + 1'0 

A little haze, 
No cloud, 
Balloon burst, 
There was a calm at 3850 m, 

Pressure Distribution (7 h,), 

4000 280 2'5 + 2'5 -0'4 
j High pressure ridge along Nor- .. ' 
I 3500 215 4'5 + 2'6 + 3'7 wegian coast to North Sea, ,,' 
I 3000 230 2'5"+ 1'9 +1'6 3000 

I 
- 1 '0 Depression over Atlantic, 

2500 165 4 '0 + 3 '9 2500 
2000 150 3'5 - 1'8 + 3'0 ) 2'4 2000 
1750 120 8'5 - 7'5 +4'5 1750 
1500 IIO 10'5 -10'0 +3'5 1500 
1250 105 I I '0 - 10'5 + 3'0 1250 
1000 100 12'0 - 12'0 + 2'0 1000 
750 II5 14'0 - 12'5 +6'0 750 

~5 }:: ';: I::~ = I::~ :~: } :;: 

145 
160 
120 
II5 
125 
105 
110 
IJO 

105 

105 

2'5 
4'0 

12'5 
10'5 
S'5 

II'S 
13'0 
13'5 
18'5 

15'0 

- 1'4 
- 1'4 
- II'O 

- 9'5 
- 7'0 
- 11'0 
- 12'0 
- 12'5 
- 18'0 

+2'0 
+3'S 
+6'5 
+4'5 
+ 5'0 
+3'0, 
+4'5 : 
+4'5 
+5'0 

- 14'5 +4'0 

Anemo- "\ } 
meter. J 105 90 1'0 - 1'0 0'0 105 125 4 '0 - 3'3 + 2'3 

2'4 

Atmosphere clear, 
A little Ci. -St, 
Balloon disappeared in shimmer 

of atmosphere, 

Pressure Distribution (7 h,), 

High pressure ridge along N 01'­

wegian coast to North Sea. 
Depref:lsion over Atlantic, 

GeostroPhicl~7~ --I~~ -1-0-- -=---61~ - .. -, - Approx, weights: balloon 12 gm" ~7-;.) --1;-~ -=6 ~ -'-"-1 Approx, weigh~s: balloon ;;gm" 
wind. freelift4sgm. (atI3h,) 120 14 -12 +7 .. , free hft45 gm, 

SOUTH FARNBOROUGH, No, 379, September 21, 19 1 5, 7h,lom.G,M.T, SOUTH FARNBOROUGH, No, 380, September 2 1,19 15. II h. 35 m. G,M. T, 

Greatest 
height. 

100 m, 
above 

ground, 
Anemo­
meter, 

}6975 
6500 
6000 
5500 

5000 
4500 

4000 

3500 

3000 
2500 
2000 
1750 
1500 

1250 
1000 
750 

500 

} '70 

} 105 

ISO 
ISo 
175 
ISS 
180 
185 
195 
185 
200 
165 
ISS 
145 
135 
140 
125 
120 
125 

90 

lIS 

6'5 

S'o 
10'5 
9'0 
9'5 
8'5 
7'5 
5'0 
4'5 
2'5 
4'0 
4'5 
6'0 
5'0 
9'0 
9'5 
8'5 

4'0 

light 

0'0 + 6'5 I 
0'0 + 8'0 

- 1'0 + 10'5 
+ 1'0 + 9'0 

0'0 + 9'5 
+0'5 + 8'5 
+2'0 + 7'0 
+0'5 + 5'0 
+ 1-5 + 4'2 
-0-6 + 2'4 
- 1'7 + 3'6 
-2'6 + 3"7 
-4'0 + 4'0 
- 3'0 + 4'0 
-7'5 + 5'0 
-S'o + 5'0 
-7'0 + 5'0 

0'0 

I 
I 

I 
I 
I 
I 

I 
I 
I 
I 
) 

2'4 

Atmosphere rather hazy, 
Much Ci, and Ci. -St, 
Balloon almof:lt certainly lost in 

the Ci. cloud, 

Pressure Distribntion (7 h,), 

Anticyclone over Norway and 
Denmark, 

Depression W, of Ireland, 

5500 

5000 
4500 

4000 
3500 

3000 
2500 
2000 
1750 
1500 

12 50 

1000 
750 

} :: 
} 105 

195 

195 
210 
205 
21 5 
190 

195 
180 
150 

170 

ISO 
145 
120 
130 
120 

90 

100 

10'0 

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

5'0 

4'5 

+2'5 

+2'5 
+3'5 
+2'5 
+4'0 
+ 1'0 
+ 1'2 

0'0 

-2'0 
-0'8 
-2'5 
- 3'0 
- 5'5 
-6'5 
-8'0 

-S'O 

+9'5 ") 

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

0'0 

I 
I 
I 

I 

r 

I 

I 
I 
) 

2'4 

Atmosphere fairly clear, 
Ci. and Ci,-Cu. S, 
Balloon lost in distance. 
Maximum velocity at 650 m, 

10'5 m/s. (- 8'0 W, - E. ; 
+7'0 S.-~.), Minimum at 
2350 m, 2'5 m/s, (-0'2 W,-E,; 
+2'5 S.-N.), 

Pressure Distribution (7 h,), 

Anticyclone over Norway and 
Denmark, 

Depression W, of Ireland, 

-------- ------------------------------ ------------------------------
Geostrophic (at 7 h,) 

wind, 
Approx, weight: balloon I2gm" (at 7 h.) 

free lift 45 gm, (at 13 h,) 
14 
9 

-9 +11 
-6 + 7 

Approx, weights: balloon 12gm" 
free lift 45 gm, 
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10. SOUNDINGS WITH PILOT BALLOONs-continued. 

SOUTH FARNBOROUGH. No. 384-. September 24-, 1915. 7 h, 10 ID, G,M,T. SOUTH FARNBOROUGH. NO.386. September 27,1915. 7 h. 25 m, G.M.T 

Greatest 
height. 

Height 
above 

1\I.8.L. 

Wind, 

Direc- Components. 
tion. Velo-

180°=8.) W.-E. S.-N. 
(90

o

=E" city. I 

Degrees 
metres, from N. 'mis, 

II' 5 

I m/s. I m/s. 

} 2175 200 

2000 200 

21 5 

21 5 

1250 21 5 

+ 4'0 + 11'0 

10'5 + 3'5 + 10'0 

17'5 + 10'0 + 14'5 

15'5 + 9'0 +12'5 

11'5 + 6'5 + 9'5 

mis, 

1000 

750 

225 

245 

S'5 + 6'0 + 6'0 ) 2'0 

9'5 + 8'5 + 4'0 

Cloud Observations 
and Remarks. 

Height 
above 
M.S.L, 

metres, 
Oi., A,-Cu" OU" and St,-Cu, } 2050 from S, Scnd, 

2000 
Balloon probably entered St. -Cu, 
cloud, 

Pressure Distribution (7 h.). 
1500 

Shallow depression W. ofIreland. 

1000 

750 

I~O~~ } ::: ::: :::: ::: : ::: !I' } :: 

ground, 

Wind. 

Direc- Components, 
tion. Velo- 1----.,---

(90
0

=E., city, I 
1800 =S,) W,-E, So-No 

Degrees 
from N. 

310 

310 

310 

310 

310 

320 

350 

m/s. 

7'0 

m/s. 

+ 5'5 

+ 5'5 

mIs, 

6'0 +4'5 - 4 '0 

6'0 +4'5 -4'0 

6'5 + 5'0 -4'0 

6'5 +4'0 - 5'0 

7'0 +4'0 - 5'5 

8'0 + 1'5 -S'o' 

m/s. 

2'0 

Cloud Observa.tions 
and Remarks, 

Atmosphere clear, 
Almost overcast. St, -Cu, 
Balloon lost in cloud sheet (?) 

Pressure D'istribution (7 h.), 

Col W. of Ireland. 
Depression over Denmark. 

Anemo- } I , 
-.:eter, 105 calm ... '" _"_' -1-'--______________ ~~ 295 hght ... ... __________________ _ 

Geostrophic (at 7 h,) 
wind, 

200 6 
I 

+ 2 + 6 I ... Approx. weights: balloon 4 gm" (at 7 h,) 
free lift 16 gm, 

320 8 +5 -6 Approx, weights: balloon 4 gm" 
free lift 16 gm, 

SOUTH FARNBOROUGB, No, 387. September 28, 1915, 7 h, 0 m, G,M,T, SOUTH FARNBOROUGH, No, 389, September 29,19 1 5, 9 h, 35 m, G.Y.T, 

Greatest 
height. 

loom, 
above 

ground, 

Anemo­
meter, 

}4550 

4500 

4000 

3500 

3000 

2500 

2000 

1750 

1250 

1000 

750 

500 

} 105 

275 

275 

290 

2S0 

275 

275 

250 

250 

260 

255 

235 

13'5 + 13'5 + 1'0 

13'0 + 13'0 0'0 

14'5 +14'5 -'1'5 

14'5 +14'5 -1'5 

10'0 + 9'5 - 3'5 

6'5 + 6'5 - 1'0 

5'5 + 5'5 - 0'5 

5'5 + 5'5 -0'5 

6'0 + 5'5 + 2'0 

6'0 + 5'5 + 2'0 

6'0 + 6'0 + 1'0 

6'5 + 6'5 +1'5 

calm 

I 

I 
I 
I 
I 

I 

I r 2'4 

I 
I 

I 

J 

Atmosphere very hazy, 
A,-Cu.6, 
Balloon lost in cloud, 
Maximum velocity at 2850 m, 

16'om/s, (+ 16'0 W,-E,; - 3'0 
S,-N,). 

Pressure Distribution (7 h,), 

Irregular pressure over British 
Isles, Lows W, ofIreland and 
over Denmark, 

} 4700 

4500 

3500 

3000 

2500 

2000 

1500 

1000 

750 

500 

310 

310 

320 

5 

10 

10 

5 

5 

5 

355 

340 

340 

8'0 

8'5 

14'5 

14'0 

14'0 

7'5 

8'0 

1 
4'0 +5'0 -

+ 3'2 - 3'2 

+4'0 

- 6'5 I 
- 3'5 

+ 5'0 - 6'0 

0'0 

- 2'5 - 14'0 

-2'5 - 13'5 

- 1'0 

-1'0 - 13'5 

- 1'0 - 14'0 

- 7'0 

+2'5 - 7'5 

I 
I 

I r 2'4 

I 

I 

I 

I 
I 
) 

Atmosphere rather hazy, 
Previous lower clouds had nearly 

all cleared of 1', leaving Ci,-St, 
and Ci. from W, Very slow 
motion. 

Balloon lost either in, or aga.inst, 
the background of Oi. -Cu, 
which came over when the 
balloon was very faint. Balloon 
passed behind low cloud about 
10 minutes after start, 

Preslure Distribution (7 h,), 

Depression over Flanders. 
(18 h,) depression moved to 
Rhineland. 

------- --------- -----1---------,-----1---- -----------------------------
Geoil~rophic (at 7 h,) 

wlnd, 
6 + 6 Approx. weights: balloon 12 gm" (at 7 h.) I free lift 45 gm, (at 13 h.) 

o 30 

360 
25 
16 

- 13 
o 

-22 
- 16 

Approx, weights: balloon 12 gm,t 
free lift 45 gm. 

Note.-In add.ition to the ascents recor?ed above, pilot balloons, which were lost sight of before reachi~g a height of 2 kilometres, were sent up 
durmg the month at the varIOUS stations as follows :-Aberdeen, 1; Benson, 5; EskdalemUlr, 5; South Farnborough, 21. 
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11. SOUNDINGS WITH REGISTERING BALLOONS. 

BENSON. No. 312. September 1,1915. 18 h. {O m. G .. M.T. 

Height Pressure. Temp. Wind. above M.S.L. Tempera ture. 
GREATEST 

} 13'4 km. Height 
~~ 

Vertical Height 
HEIGHT, 149 mb. 223 a. 

above Components, Velocity above Pressure. 
LOWEST } M.S.L. Direction of Balloon. M.S.L. 

TEMPERATURE, 8'5 km. 316 mb. 221 a. (90 0 =E., Velocity, 

BASE OF } 180°=8,) 
W.~E. I S,-N. Reading. Fall per Km. 

STRATOSPHERE, 8'5 km. 316 mb. 221 a. 

Type 1. 
Degrees I - ----- ~.~ ._----- ~---- ~.----~ 

metres. from N. m/s. m/s. m/s. m/s. kill. mb. a, a. 
Height above M.S.L., 57 m. 3000 270 8 + 8 0 ') 13'00 158 223 +1 
PLACE OF FALL, Romford. 

I 
12'00 ' 184 224 
11'47 200 224 +1 

2500 275 IO +10 -I 216 225 Distance, 88 km. I 1'00 -2 
and 

I 
10'00 252 223 -2 

Orientation, 93° from N. 2000 285 7 + 7 -2 9'00 293 221 

j 
8'83 300 221 +2 

Data for Station. at 18 h. G.M. T. 1750 295 9 + 8 8'00 392 223 +7 -4 7'00 397 230 
{ Direction, 270° I 6'95 400 23 1 +9 

GEOSTROPHIC Wnm V 1 't 
8 m/s. 1500 295 9 + 8 -4 6'00 459 239 e Ocl y, 

I 
+8 

Correction for curvature of isobars, . -2 m/s. 5 AO 500 244 

Gradient Wind 6 m/s. 1250 290 9 + 8 -3 r 3'3 
5'00 528 . 247 +9 4'06 600 256 

Components, 
{w. to E., +6 m/s. 

I 
4'00 606 256 +8 

S. to N" o mIs, 1000 285 8 + 8 -2 3'00 690 264 
2'89 700 264 +7 

Pressnre Distriblttion (18 h.). 750 295 7 + 6 
r 

2'00 784 271 
~3 

1'83 800 272 +6 

Depression over Gulf of Bothnia, with a secondary 

I 
1'00 888 277 

stretching over the southern North Sea. 500 290 5 -+ 5 -2 0'88 900 278 

Anticyclone over N. Atlantic, 0'03 1000 ... 
N.B.-Pressure conditions not suitable for definite 157 270 2 + 2 0 I ----- -------------

determination of the gradient wind. 

I] Ground 997 284 ,,, 

Weight of ba.lloon 465 gm., free lift 348 gm. 82 270 I + I 0 M,S.L. 1004 .. , .. . 

Remal'ks.-Thunder shower in the afternoon. Sky becoming overcast after a clear interval. Clouds at 2i kilometres. 

12. NEPHOSCOPE OBSERVATIONS. 

ABERDEEN. Taken at 13 h. (1 p.m.) G.M.T. 

-- . 

I 
Computed for 1000 m. 

Direction. 

I Date. Type of Cloud. (90 C = Eo, Velocity Components. Remarks. 

180° =S,) 

I 
V. W.-E. 

r 

S.-N. 

I 0 

I 
m/s. m/s. m/s. 

I Cu. i • 12 5'0 - 1'0 - 4'4 Low, ditfuse type of cloud. 
2 Cu.-Nb. 

I 
349 4'4 + 0'8 - 4'3 Apical part of cloud measured. 

3 Cu. to Cu. -Nb. 315 i 28 + 2'0 - 2'0 Cu. rapidly changing to Cu.·Nb., latter character , now predominant. 
4 St.·Cu. 270 

I 
3'6 + 3'6 0'0 Observation at 12 h. 30 m. 

( Ci. to Ci. -Cu. 270 1'1 + 1'1 0'0 Ci. changing to Ci.·Cu. 
5 t Cu. 270 4'6 + 4'6 0'0 
6 A.~Cu. 250 1'3 + 1'2 + 0'4 Observation at 12 h. 

f Ci. 270 1'4 + 1'4 0'0 } Observation at 12 h. 7 l Cu. 252 2'8 + 27 + 0'9 
II Fr.·Cu. 180 10'4 0'0 +10'4 Observation at 12 h. 
12 Fr.-Cu. 180 16'7 0'0 + 16'7 

r A.-Cu. 202 3'1 + I' I + 2'9 } Observation at 12 h, 13 l Cu. 270 6'3 + 6] 0'0 
{ Ci. to Ci. -St. 315 2'8 + 2'0 - 2'0 } ObseTvation at I 1 h. 30 m. 14 St,·Cu. 280 + 3'0 -~ 0'5 3' I Observation at 12 h. 15 CLoSt. 270 3'5 + 3'S 0'0 

16 A.-Cu. 270 4'4 + 4'4 0'0 A. -Cu. thin type. 
22 A.-Cu. 179 2'4 0'0 + 2'4 A. -Cu, thin, massing into sheet. 

24 Ci. 223 5'2 + 3'5 + 3'8 Coarse Ci., changing to Ci. -St. 
27 Cu,·Nb. 4 10'0 - 0'7 - 10'0 

St.·Cu. formed from apices of Cu.-Nb. 30 St.-Cu. 351 7'6 + 1'2 - 7'5 



f- -~ ... -METEOROLOGICAL OFFICE OBSERVATORIES-GEOPHYSICAJJ JOURNAL. 
, DAILY VALUEs,-Solar Radiation, Jfeteorology, Atmospheric Electricity, Terrestrial Magnetism, and Seismology, 
j 

lFzotth Year,-No, 10, OCTOBER 1915]' Units based on the C,G,S, 8ystem, [Price Is. 

1. SUNSHINE AND SOLAR "RADIATION, 
------------------------------------------------~-------------------------------------------------------------------------------CAHIRCIVBEN, SOUTH KENSINGTON,-Lat, 51° 30' N, Long, 0° 10' W, RICHMOND,-Lat, 61" 28' N, Long, 0° 19' W, ESKDAI.EMUIR,-Lat 65° 19' N, Long, 3° 12' W, 

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

Bright Sunshine, Radiation received on Horizontal Surface 
by Callendar Radiograph, Bright Sunshine, Radiation at Noon by 

Angstrom Pyrheliometer, '" ' Pyrhehometer, BriO'ht Sunshine I Radiation ~y Ingstrom Bright Sunshine, 

Total. pero~ent, Time, I Sky,j E. sec z,jIDtenSity, Total,j Pero~eni, 
Possible, Po Possible, 

-~"-"----'----_:---~---+----~--------!--_;____.:-I-____.:_c--"'--___,,_;_ 

Day, 
,P.~~1 I~~r ~~~~~--~~--- -~~:-:::i~i~:=-~~30h' 

, Planetary, ---------- to 
Amount, Time, 12,30 h, 

-_. ,----

Pel' cent, 
Total. of 

Possible, 
j 

Per cent, I Vertical I Total. of Intensity, Com- Sky, 
Possible, ponent, 

3 
4 
5 
6 
7 
8 
9 

10 
II 
12 

13 
14 
[5 
16 
17 

hr,-
;t 8 '7 ~e 75 

3 '8 
2'7 
0'8 
0'3 

3'2 

1'0 
4'6 

[ '6 
5'4 
0'3 

33 
24 
7 
3 

22 
9 

42 

IS 
50 
3 

---r7Cm2~--X- mwjcm2, h: ~ m,· mw/cm2, -~-%-----mwjcm2, !iiW/cm2, T---
8'5 73 73 42 Clear x 1042 50 x 50 12 10 X 50 

287 14 18 14 40 14 

770 38 40 12 40 49 
563 28 i 48 13 35 43 
481 25 40 10 IS 32 
586 31 39 II 40 39 
337 18 28 12 50 27 

622 
285 
55~ 
50 6 
72 3 

33 
15 
31 
28 

38 14 25 
19 II 45 
41 II 40 
31 13 0 

41 43 12 50 

540 31 30 10 55 
65 1 38 35 II 40 

18 
19 
40 

31 

42 

20 
35 

4'5 
2'3 
1'9 
1'6 

3 'I 

1'5 
1'6 
3'6 

1'7 
3'8 

39 
20 
17 
14 

28 

14 
IS 
33 
16 
36 

43 24 

55 28 

371 22 24 13 50 20 - - - -
266 16 13 12 5 13 - - - -
25 1 16 28 10 0 • 5 0'2 2 - -

A,-Cu, 

1-

Ci, 

hr, % h, m, mw/cm2, hr, % 
5'0 43 - - - -
5'3 46 II 57 Cloud 1'92 71 

2'0 
3'7 

10'1 
0'1 
1'8 

1'8 
0'7 
0'1 
0'7 
1'7 

1'1 
3'6 
4'0 
8'3 
1'1 

18 
32 
89 

I 
16 

16 
6 
I 

6 
16 

10 
34 
38 
79 
II 

I I 54 Clear 86 

II 58 Ci, 2'26 

6'8 59 

2'9 25 
1'2 II 
0'3 3 
0'5 4 

3'1 
2'0 

5'8 
4'3 

4'5 
6'6 
9'1 
2'5 

28 
18 

53 
39 

42 
62 
86 

18 0'2 2 414 26 30 10 55 28 - - - - - - - - - - - 2'8 27 
19 1'4 13 439 28 40 125 40 1'6 IS 52 25 St.-Cu, 1'6 16 - - - - 5'7 55 
20 2'1 20 443 29 30 10 45 28 1'3 13 - - - - - - - - - 0'2 2 
2 I - - 199 13 20 13 30 7 - - - - - 6 'I 60 - - - - 7 '7 75 
22 1'9 18 465 31 I 37 10 20 20 3'3 32 - - - 5'3 53 - - - - 0'7 7 

23 0'4 4 380 26 43 II 10 41 0'7 7 - - - -, - - - - - 6'4 63 
24 - - 188 13 n 10 10 35 8 _ - - - - - - - - - - 6'9 68 
25 0'4 I 4 386 27 31 13 25 14 0'9 9 - - - 7'1 72 - - - - 7'0 70 
26 0'9 9 384 28 30 10 20 21 1'1 II - - - 0'4 4 - - - - 6'0 60 
27 - - 343 25 )9 10 5 18 0'1 I - - - - - - - - - - -

28 0'4 4 267 20 31 12 55 16 1'1 II - - - 0'1 I - - - - 1'4 14 
29 4'4 45 492 37 33 12 35 29 4'5 46 42 18 Ci-St. 2'9 31 - - - - 1'4 14 
30 2'2 22 278 22 23 13 35 12 2'7 28 - - - 7'4 79 12 II Mist 2'75 66 - -
31 - - 1L142 II 13 ~~~ _____ 9_ - __ -__ --=---=---=-~--1-9--=--=------~~ 2 

tMeans ~--I-5- ~'--2-7- --3-1- - 25 1'68 16 - - - 2'71 26 - - - - 3'10 30 
~ormal2'29 ---2-2-- ---=--I--=--~ -----=-1 -----=- 2T7 --~ --- - - 2'42 24 - - - - ~ --31--

~- 4 years ~ , ! ~ 30 years -4 «-- 4 years --4 «--30 yeara-... 

2. METEOROLOGY AND MAGNETISM :-CAHIRCIVEEN (VALENCIA OBSERVATORy).-Lat. 51
0 

56' N. Long. 10
c 

15' W. 
Heights above M, S, L, :-H = 12'5 m, Hb = 13'7 m, Ha = 26'4 m. Above Ground: ht = 1'2 m, hr= 0'56 m. ha = 13'9 m. 

Humidity, Wind Direction in Cloud Amount Rain 24 Air Pressure at Air Temperature in ---- ------------- Points (8=E, 16=S) (0-10) hours 
Day, Station Level. Degrees Absolute, 

Va",,", I and Velocity and Remarks, 
_Pressure, ~~rcentage, (metres per second), Weather, begin-

9 h,--121 h,· 
---- ning 

9 h, I 21 h, I Max, I Min, 9 h, I 21 h, 9 h, I 21 h, 9 h, I 21 h, 9h, I 21 h, 9 h, 
-

200+ 200+ 200+ 200+ Tenths of 
mb, mb. 

SI 
millibar, % % Dir, mis, Dir, mIs, Sky covered, mm, 

[ 1013'0 1008'1 84'1 87'1 88 11'9 15'9 9 1 100 12 6 14 3 10 10 5'0 • =0 most of day, 
2 101 3'3 1019'6 87'8 86'1 89 85 16'2 13'3 97 89 26 6 30 2 10. 4 - Damp =0 a, Fine and sunny p, 

3 1023'6 1025'3 85'1 86'6 x90 82 13'2 13'7 94 89 - 0 - 0 7 0 - .0...2, Fine and bright, 
4 1025'4 1024'0 87'1 87'3 X90 86 13'6 13'8 85 85 - I 13 3 10 9 0'1 =0 till 10 h, c, to fine, 

5 1021'9 1021'0 87'4 87'7 89 x87 13'9 13'3 85 80 13 6 I I 5 10 10 1'5 0" with low clouds a, Brighter p. 
6 1019'9 1017'9 87'2 87'6 89 86 13'5 12'7 84 77 II 6 12 9 8 10 26'S c" with d" a.nd =0, 
7 1007'4 998'2 87'0 87'6 88 x 87 15' I 15'8 95 96 14 II 24 7 10=°. 10 38 '1 • 2 3 h,-12 h, • 2 (very heavy) 17 h • 

8 1005'S 1007'5 86'7 84'4 89 83 13'2 12'6 85 94 26 5 - I 8. 3 0'2 ........ 8 h, and 10 h, Fair, with v, 

9 1005'2 1002'9 85'9 86'2 88 81 12' I 12'1 82 80 9 5 9 6 8 7 0'7 .0...2 a, Fair to c, 
10 1002'3 1003'1 86'7 85'6 88 85 12'3 11'4 79 79 7 4 7 4 10 9 1'5 Dull, with .0 showers, 00 
II 1002'0 99~'2 86'4 87'2 X90 85 12'5 14'1 82 88 7 2 15 5 400 10 2'7 Fine, but c, 00 
12 1004'9 1010'6 86'6 85'4 88 84 12'2 12'4 79 87 25 5 16 3 8 4 0'3 Fine, but c, Fine sunset, 

[3 1009'4 10II'4 87'2 86'7 88 85 15'3 12'9 95 83 15 7 19 6 10.°=° 4 5'3 Damp =0, .2 shower 15 h, 30 m, 
14 1018'1 1019'0 85'4 84'S 89 82 12'7 12'4 89 92 18 2 - I 2 I 3'6 Fine and bright a, .2 17 h, 
IS 1019'8 101 9'0 82'3 83'6 88 79 10'5 10'9 91 86 - I - I 3 8 - ~2, Fine all day, 
16 1019'4 1019'3 80'6 81'0 86 78 9'8 9'9 94 93 - I 6 2 1 4 - Calm and sunny all day, 
17 101 9'1 1021 7 85'S 85'7 88 81 12'8 13'5 89 93 14 5 27 4 7 10. 19'5 c, to dull, • showers p, 
18 1024'3 1026'8 84'1 84'1 88 82 12'3 11'9 94 9 1 5 8 -~ I 10. 4 3'6 Iutermittent .2 4 h,-I2 h, Fair later. 
19 I02S'S 1020'1 80'9 85'2 87 79 9'7 11'6 92 82 - 0 II 4 400 600 0'2 ~2, Fine, Fine sunset, 
20 101 3'3 1004'9 85'3 83'8 86 82 10'1 1I'6 71 90 12 10 14 6 800 10. X45'4 c, q, ' • from 17 h, .2 19 h.-24 h, 
21 1009'3 IOl2'3 84'2 85'5 87 83 10'8 13'3 82 92 23 4 16 4 5· 10.2 5'5 Fine, with v, ---- 17 h, ill rn 22 h. 
22 1011'9 1008'6 85'7 84'9 83 85 12'7 13'1 87 95 15 5 14 7 8 10 9'8 ........ 8 h, • showers, 

23 10087 1011'3 84'4 81 '6 86 81 9'2 10'2 n69 92 26 5 - 1 6 10. 2'1 .2 showers early, Fair to c, 
24 1016'1 1019'3 83'2 84'3 85 81 9'9 9'6 80 72 31 5 32 8 7 4 0'1 Frequent ........ a, Bright later, v, 
25 1026'6 1°30'9 8rl 79'3 84 79 9'0 8'1 84 85 5 6 5 2 300 0 - Fine and bright all day, 
26 1031'4 1027'S 78'6 76'3 83 n76 7'0 7'1 77 92 5 2 7 3 Fine, ~ from 19 h, 30 m, 4 2 1'0 
27 101 5'3 995'4 82'2 84'2 85 79 10'3 10'8 89 82 15 6 20 9 10. 9 29'4 • a, an till 19 h, Dull, 

! 
28 995'8 997'8 83'S 81'8 84 80 9'1 8'2 72 73 25 8 s. 

I 
10'6 q, a, • A showers, 23 5 5 29 1003'4 1006'4 79'5 78'9 n 82 77 9" I 8'6 94 93 5 3 7 2 8. 3 5'9 J/;. '4 showers a, Fine to showery p, 

30 1002'8 984'0 82'7 84'3 84 77 10'4 12'5 87 94 13 7 II 7 10 I 10. 25'8 • showers, 
3

1 ~_998'4 82'9 83'0 84 81 10'4. 9'5 86 78 I 8 -~ _8 ____ 5_ 2'8 Fine early, c, to 0, during day, 
l----7-i-- ------

T e~ns I~~~,~ ~~!2'O 84'4 84'4 87'0 81'8 11'6 I 11'8 86 87 4'8 4' I 7'4 I 6'5 247'2 Monthly Totals or Means, 
OImaJ 10!0'7 IOIIx) 83'7 83'5 ·-s6'K ~ 'I'I-liU:O 86 85 5'3 5' I - I--=- 133'9 -Normals, 

~40years ~ ~25years 4 ~ 30 years ~ 40 yrs, 
x denotes the maXImum and n the minimum value in the column, 

Wt, 43708/421-4oo-7/17,-N, & Co" Ltd, Gp, XV, 

Magnetism, 

zontal tion In<?lma_ ~"t"ana·I-~~ 
Force, West, tlOn, 

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

'Y " I 0 I 

, .. ,., .. , 
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" 
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98 OCTOBER 1915,-ME'l'EOROLOGY, 

3. }.lETEOROLOGy:-RICHMOND, SURREY (KEW OBSERVATORy),-Lat, 51 ° 28' N, Long, 0° 19' \V, 
Heights above :;\lean Sea Level :-:-Rain-gauge Site, H = 5'5 m, Barometer, Hb= 10,4 m. Cups of ~nemometer, Ha= 25 m. 

Heights above Ground :-Thermometers, h t = 3'0 lll, Rain-gauge, hr = 0'53 m, Cups of Anemometer, ha = 20 m, 

Humidity, Wind Direction in Cloud Amount Rain 
_____ ' _____ IPoints (8=E, 16=S) and 24 ~ 

Air Pressure Height above M, S. L, 
of Surface of 

Underground Wa.ter, 
Day, 

at 
Station 
Level. 

Air Temperature in 
Degrees Absolute, Vapour I and Velocity Weather. hours~! 

P","",,,,_ (,,"cn tag.. (",,'res pc""o"d). . .. __ ~,____ l~ei~i; - ~ ~ 

Earth 
Temperature 

at 9 h, 

9 h, I 21 h, 9h, i21h'IMax,i~lin. 9h'121h,[9h'121h, 9h, I 21h, 9h, l21h' 9h, 1 ~ O'3m,II'2m, 

Daily 
Mean. 

Extremes, 

:WO + 200 + 200 + 200 + Tenths of 8ky 200 + 200 + 200 + 
mb, mb, 0 0 0 millibar, % % Dir, mis, Dir, m/s. covered, mm, 0 0 0 cm, em, 

I 1015'01016'079'5 79'2 85 757'48'576 9024 2 - 0 0 ?6=0 0'7 71 83'6 87'1 207 -
2 1016'2 1019'2 81'1 83'2 85 77 9'510'7 88 87 - I 13 2 0=.° 10=.0 0'9 73 83'3 87',1 207 207 

3 1024'0 1026'3 84'3 79'1 89 7810 '9 9'1 82 97 10 2 --- 0 10=0 0=° - 80 84'0 86'7 206 ---
4 1026'5 1025'481'781'7 87 7810 '49'7 93 87 - 0 --- I 9=° 0 - 73 83'9 86'S 203 -
5 1024'0 1022'S 82'8 83'0 85 78 9'5 10'2 79 84 32 4 32 3 8 10 1'1 71 83'2 86'3 201 ---
6 1022'9 1024'7 84'8 83'6 88 82 11'7 10'5 85 83 32 3 2 2 10 0=° - 82 83'8 86'2 200 -
7 1023'81017'484'682'6 87 8211'49'4 84 79 5 212 310=° 9=° - 75 84'2 86'0 199 -

8 1011'1 1010'3 84'1 80'6 87 80 10'4 9'8 79 94 10 4 - I 2=° 0= - 78 84'1 86'0 198 -
9 1010'7 101O'~ 84'9 84'4 87 83 12'1 II'9 88 89 --- I 6 3 10=° 10=°.° 0'5 74 84'0 85'9 198 ---

10 1009'7 1009'0 85'1 84'9 87 83 12'3 12'7 88 92 7 5 8 6 9=° ? 0=° - 82 84'3 85'S 198 -
II 1008'9 1008'3 85'3 84'3 89 83 II'9 12'8 84 96 7 4 - I? 4=° 3=° 0'2 80 84'S 85'7 199 -
12 1009'9 1011'9 85'2 87'4 x91 x84 13'8 14'5 98 89 --- I 17 3 10=1 ? 8 - 79 84'7 85'7 199 -

13 1016'7 1018'9 86'3 82'6 89 81 12'2 11'4 81 96 27 2 - I 7 ?o=°n.. 0'1 83 85'3 85'6 199 -
14 1021'3 1021'2 83'3 82'5 89 80 12'3 11'5 99 97 --- 1 --- 0 ?IO= 10= --- 76 85'0 85'6 198 -
15 1020'8 1019'3 83'3 80'6 88 80 II'S 10'1 95 97 --- 0 --- o? 8= ?IO= - 77 84'9 85'6 198 -
16 1018'7 1019'4 84 '7 84 '6 87 82 12'6 12' 5 92 92 5 2 - I 10=° 10=0 - 78 84'6 85'6 199 -
17 1020'8 1023'6 85'2 82'5 87 81 12'4 11'5 88 97 2 2 - I 10=0 10=!:::::... - 78 84'7 85'6 198 -

18 1026'2 1027'2 83'5 82'4 87 80 12'0 10'7 95 91 --- 0 --- I '!I0=1-.J 0=0 - 77 84'3 85'4 197 -
19 1026'1 1022'4 81'8 82'7 86 80 9'9 10'2 88 85 2 3 I 3 2 10=° 10=° 0'1 73 83'7 85'S 196 -
20 1020'0 1018'9 82'2 80'7 85 77 10'3 8' I 89 77 --- I I 8 2 5=° 0=° - 78 83'8 85'3 195 -
21 1017'2 1018'0 79'5 82'3 84 75 9'0 9'4 93 81 ~ I I 14 2 ":10= 10=° 0'2 n70 82'S 85'2 194 -
22 1020'7 1020'4 83'4 81'9 88 78 II'S 10'5 92 93 II 2 --- I 3=° 6=° 0'1 73 82'2 85'1 193 -

23 1017'7 1015'0 82'1 82'8 86 80 10'3 11'5 89 96 10 2 10 3 7=° 10=°. 15'3 72 82'4 85'1 192 -
24 lOll '3 1010'8 82'8 83'1 83 82 11'2 10'5 93 85 8 3 5 10 10=°. 10=() 7'2 82 82'9 85'0 192 -
25 1018'4 1023'2 81'3 79'9 83 79 7'1 7'5 n65 75 3 7 2 6 8=° 2 0'3 79 82'8 85'0 192 192 
26 1025'31024"279"880'5 82 79 7'9 8 '6 80 8332 531 2 9 10 - 76 82'0 84'9 193 -
27 1019'3 1010'9 78'9 79'1 n81 77 7'S 7'3 81 78 --- I --- I 10=° 10 7'0 72 81'6 84'7 195 -

28 997'3 999'581'979'5 86 7910'89'1 96 9416 7 --- 110. 0 19=0 2'0 77 81'1 84'6 197 -
29 1005'8 1010'3 76'3 77'1 84 n74 7'5 7"9 97 97 - 0 - 0 10=1 o=n.. 0'1 72 81'1 84'2 196 -
30 1013'1 1008'9 76'6 78'9 84 n74 7'5 8'1 96 88 - 0 14 3 10=1 0=° 1'1 72 81'1 84'2 193 -

~ ~~I'~~ ~ ~ ~-~- ~~ ~~ ~-!-~ _9 ___ 
6 
__ ~ __ 9_ 10=°. 10. ~ __ 7_3_ ~~2- __ 8~_' 1 ___ ::: _____ -__ 

Means ~~I~~ 82'S_~~~~~~_~2 __ ~~ ____ ~ ___ :.2.. 8'4 5'9 58 '1 76'0 __ 8~_ 85'5 198 ___ -_ 

Xormal1012'7 1012'8 82'5 82'386'3 79'J 10'4 10 '5 86 88 3'2 2'6 70'1 84'1 85'6 - -
'- .......... 40 years 

40 yea.rs 25 years 30 years II years 

4, ,METEOROLOGy:-EsKDALEMUIR, DUMFRIESSHIRE,-Lat, 55° 19' N, Long, 3° 12' W, 
Heights ahove Mean Sea Level :-Rain-gauge Site, H=242 m. Barometer, H b =237'3 Ill, Vane of Anemometer, Ha=250 m, 

Heights above Ground :-Thermometers, h t =O'9 Ill. Rain-gauge, hr =O'38 m, Vane of Anemometer, ha= 15 m, 
REMARKS. 

I 986'7 986'9 80'3 73'4 83 72 6'6 5'2 n65 83 3 2 - 0 I 8 -
2 987'4 991'1 79'9 76 '3 84 72 7'5 7'0 75 90 2 2 --- I 7 0=°-

1-.J early, Sunshine and cloud, 
c. to clear, 

3 996 '2 999'578 '975'3 85 73 8 '3 6 '690 91 --- 0 - 11000 0 - o.a, 00 in afternoon, Olear evening, 
4 1000'9 1000 '978 "175'0 85 74 8 '3 6 '4 94 91 2 3 - 2 5=° 0 - =oa, Fair to fine later, 
5 999'9/ 998 '6 78 '4 75'S 86 n 7I 7'7 6'7 86 91 - 0 --- I 100 2 - 1-.J till 7 h, Beautifully fine. 
6 998'2 998 '3 80 '180'3 84 749'19'890 96 --- 1- 2 9 4 - O.toc" 
7 994'9 986 '7 82 '681'2 85 799'88'2 82 7614 212 6 8 6 - o.todull, EBI5h, OOp. 

S 981'4 982'2 83'3 82'3 85 78 9'510'8 76 93 13 5 - I 8 10.=° 1'0 o,todull. d,frol1118h, 
9 984'5 985'7 81'7 82'8 86 80 10'110'6 90 88 --- 0 10 4 10=° 10=° - d,till8h, =oa,andp, 

10 986'4 985'383'682'4 86 81 Il"O 9'687 82 8 4 10 4 9 5 --- o.mostofday, 
II 982'9 977'5 83'6 83'7 86 :1:82 9'511'6 75 91 10 5 15 5 9 13=° 6'1 q.o. Distant<inS,W.2Ih. 
12 975'1 982 '1 83'9 77'8 x87 77 12'3 8'4 95 98 16 9 - 0 10.=° 7=° 13'4 .tillIOh, Brilliantlycolouredci,I5h, 

13 986'1 985'9 83'0 84'9 x87 77 11'711'4 96 83 16 4 18 9 10=° 10 2'5 =Otill9h, o,q,inafternoon, 
14 989'4 992 '8 83'7 81'8 :1:87 81 11'6 10'5 91 93 20 5 - I 6 ~4 0'1"8. early, • showers" -p, ~o n, 
15 993'8 993'8 81'5 77'6 x87 75 10'3 8'3 93 98 --- I - 0 10 2 - g o. to fine, ~ 21 h, 
16 993'7 994'3 81'7 79'7 86 75 10"1 9'3 90 95 --- 1 I 3 000 10=° - ~ ~Ih, 1-.Jearly, Fine, OOp" 
17 994'1 995'6 81'8 81'4 85 79 10'4 10'4 92 95 --- 0 --- 0 10 10=° 1'7 0 =oa, 00 a, andp, 

Z 
18 998'0 1001'S 82'5 81'2 84 81 11'1 10'3 94 96 --- 1 2 4 10.°=° 10.=° XI5'9 =0. showers a, .17 h,-21 h. 
19 1002'1 998'7 80'1 80'3 84 79 9'0 9'5 89 93 2 5 --- I 10 10.° 0'2 o. to fair a, Fairtodullp, 
20 994'5 992 '1 80'0 80'0 83 77 9'2 8'5 92 85 4 3 8 2 9 9 - Mostly 0, .showerl2h,30 m, 
21 990'2 990 '779'176 '0 83 74 8 '57'290 95 3 4 --- I 3 200 0'2 Fair to fine, 
22 993'0 991'5 76'7 80'1 84 73 7'3 9'3 92 92 31 2 - 0 200 10 0'7 EB9h.andl3h, Fine, 

23 987'1 985'0 81'4 81'1 82 79 9'4 9'9 86 92 13 4 13 6 JO.=o 10.=° 7'3 Dark, with =oa, • allday, 
24 987:6 995'8 81'2 77'8 82 76 8'9 7'5 83 87 10 8 3 6 10. 3 0'6 .7h,-lOh, Mostly 0" 

25 1002'21003'978 '677'5 81 766'27'369 87 4 7 2 5 2 8 0'5 v,9h. FineUJ21h, 
26 1002'5 997'777'575'0 80 746'36'275 8826 5 - 0 9 9 - Mostly 0, 

27 990 '2 977'6 74'3 76'2 n 79 n 71 6'2 6'3 93 83 - 0 13 5 9 10. 7'7 0, all day, 

28 966'3 969'8 76'9 77'6 80 76 7'2 8'0 89 94 12 8 - I 10 9 1'6 .till8h.,lOh.-I1h,3om"andI6h, 
29 976'7 981'1 77'2 72'7 82 72 7'9 6'0 97 100 --- 0 ~ I 9=° 0 0'1 o,a, Fine afternoon, <n, 
30 983'0 979'4 74'5 74'0/ 82 n71 6'4 6'1 94 93 - 0 - I 41-.J=o 0=° 0'1 1-.J

2 a Fine and sunny, 
_3_1_~~~~~~~_~_ 7'4 7'4 83 85 _7_-_" ___ 3 ___ 6_~_~_ 0'2 _____ I-F-a-ir-t-o~g::...lo-o-m..:y=--,--.-s-h-o-w-el-·-I-S-h-"-___ _ 

~ ~~ 989'6 80'1 78'71~~ 75"~ 8'9 8'4 87 91 __ -~_-~ 7'4 _6_'_2_1-5_9_'9_1--------1-M-o-n--th~yT~tals-or-~eans,--_~_ 

~~~ ~~~_~~ ~'5_~~'_slj_8_3_·7~7_6_'6~ __ 9_'_3~8_'_8~_8_8~_8_9~ __ 4_'8~ __ 3_'_7~~-~-~~~I~IO-'-5~~--~-N-o-r-m-a-~-,---------__ ~ 
Temperatures at or below the normal freezmg pomt of water are prmted III sma.ll type. 
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5, ATMOSPHERIC ELECTRICITY AND TERRESTRIAL MAGNETISM :-RICHMOND (KEW OBSERVATORY). 

* The mean values of the Potential gradient in Table 5 are for 28 days; they are computed from the data for those days on which values at each of the four hours, 3h, 9h , 

15h 21h are given in ~e table, A similar note applies to the values in Table 6, 
, x'denotes the ma.ximum and n the minimum value in the column, 

Day. Remarks, 

Potential Gradient, 
Volts per metre. 

Factor 2'25, 

3 h, 9 h, 15 h, 21 h, 

Air-Earth 
Charge per cc. Current, 

x 1020, x 1016, 

+, c, 

Horizontal Force, West Declination, 

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

Maximum, 
18000 i'+' 

Minimum, 
18000 i' +, 

Minimum, 
15° +, 

<li 
;:c. 
;~ 

p: 

~- v/ln. vim. vim. vim. E.m.-U. E.m ... U. Amp/cm2. ---- 'Y h m I' h ill 7 , h m -,-- h--m I 

I ~ early, Fine throughout, 430 645 225 645 580 350 0'60 0 I 475 18 41 414 10 50 61 23'0 12 25 12'9 0 15 10'1 
2 :::::0 till 10 h, Dull. = n, 330 125 250 615 - - -- I 0 472 19 13 434 II 52 38 21 'I 13 5 12'3 8 43 8'8 

3 :::::0 till IOh"then fair, =On, 355 340225 365 - - - I I 49022 31 437 10 43 53 22'3 14 27 9'4 2353 12'9 
4 :::::0 till II h, Fine II h,-14 h, 125 175 455 480 540 260 1'25 0 I 479 20 7 448 10 ~ 31 22'0 12 13 9'5 0 I 12'5 
5 Fair to fine till IIh"then dull, 265 275 225 275 370 70 0'60 0 0 476 1825 446 120 30 20'9 1341 12'0 '34 8'9 
6 Dull till 10 h" then dull to fine, 100 275 300 565 470 160 1 '25 0 0 47~ 23 3 45 2 10 23 n 26 21 '6 13 45 I 1'6 8 56 10'0 
7 :::::0 from 18 h, Dull and 0, 190 355 355 530 300 130 0'75 0 I 483 19 48 448 10 56 35 22'S 13 13 7'4 22 24 15'1 

8 Fine 9 h,-II h, = n, 200 480 415 250 340 70 1'75 0 0 476 19 17 442 10 40 34 22'6 13 28 12'0 8 38 10'6 
9 ::::: 9 h, 30 m,-IO h, 30 m, 0, 190 240 440 275 - - - 0 0 474 22 54 437 10 47 37 21'8 12 18 II'S 8 32 10'0 

10 Dull to fine, [all day, 200 265 380 365 - - - 0 2 491 16 I 436 22 7 55 21 '9 14 6 -3'1 21 7 25'0 
II Dull to fine, with =0, 300 250 315 320 380 340 0'70 0 J 467 22 8 425 10 37 42 24'3 12 43 8'9 22 13 15'4 
12 ::::: till 10 h" then fine, 150 380 265 390 1060 540 2'10 I 0 483 21 37 434 10 53 49 22'9 12 26 12'3 8 54 10'6 

13 Dull to fine, = n, [= n, 175 340 300 150 380 430 0'80 0 0 483 23 25 433 10 43 50 21 '9 13 26 11'8 8 45 10'1 
14 ==: till 10 h, Fine from II h, - - 250 -125 290 410 0'50 I 2 479 14 9 398 16 6 81 32 'S 15 24 2'4 21 40 30 '1 
15 :::::tillI4h"thenfair, =2n, 330 - 350340 450 800 - I 2 493 536 n342 1940 151 26'7 1I50 -3'3 23 2330'0 
16 Dull throughout. 480 - 355 275 - - - 0 2 467 22 43 390 0 18 77 19'6 13 30 -0'8 0 3 20'4 
17 Dull to fair, = from 18 h, 165 190 250 380 - -- - I I 481 5 12 417 II 5 64 20'8 4 55 11'3 9 5 9'5 

18 ::::: till II h, Dull, == n, 265 240 335 490 350 250 0'45 I 0 461 0 30 418 II 15 43 20'9 13 29 II'S 8 53 9'4 
'19 :Mostly 0, 440 465 655 580 540 400 1'40 0 2 469 5 43 370 19 15 99 27'7 13 38 -3'1 19 18 X308 
20 ::::: till 10 h, =0 n, 330 265 720 745 220 250 1'15 I 2 487 22 31 348 9 55 139 25'9 5 48 5 '5 18 19 20'4 
II =9h,-13h .• 0lIh,andI5h, 365 605 455 530 -- - - I I 499 2048 389 10 9 110 23'0 II 54 2'7 20 36 20'3 
22 Fine to c, =0 OJ 21 h, 380 440 200 405 450 220 1'00 0 2 458 I 35 400 18 43 58 25'9 12 53 2'1 21 30 23'8 

23 == early. 0, from 12 h, • from 340 380 355 -150 - - - 2 2 x 514 23 17 349 18 4 xI65 x 35'0 13 52 n-13'9 18 13 48'9 
24 Dull and 0" with =0., [18 h, 1-250 -200 -490 75 - - - 2 2 488 18 0 377 10 8 I II 27'3 5 31 -3'3 18 55 30 '6 
25 Fair to fine till 12 h, • 14 h, 150 630 480 680 - - - I 2 459 18 27 357 I I 9 102 27'8 5 50 0'2 18 15 27'6 
26 Fail' a, Fair to dull p, 415 405 480 490 490 340 0'70 0 2 484 22 16 405 14 13 79 22'8 12 32 7'9 19 15 14'9 
27 Mostly dull. 340 480 340 670 180 300 I '05 I I 457 18 28 412 12 5 45 20'S 13 15 6'9 17 58 13'6 

28 • ct, R. 16 h. 1-565 240 265 530 290 320 0'35 2 1 456 7 15 425 21 28 31 19'4 12 45 9'8 22 42 9'6 
29 :::::2 till II h, Sunny to fair. 430 645 330 -50 430 540 1'20 2 I 462 19 30 420 9 57 42 20'2 13 45 12'9 9 '44 n 7'3 
30 :::::2 till 13 h" then fine, [= n, 820 65 430 555 - - - I I 496 23 33 444 12 7 52 19'9 13 10 8'9 23 51 II '0 
31 Dull and 0, all day .• at times, 265 -515 125 -15 - - - 2 I 471 0 0 434 II 3 37 23'0 13 20 6'0 23 53 17'0 
______________ - ------ -------1---'--1- --f------------------ ---------------

M, 246* 303* 324* 398* - - - - - 478 - 412 - 65 23'S - 6'2 - 17'3 

6. ATMOSPHERIC ELECTRICITY AND TERRESTRIAL MAGNETISM :-ESKDALEMUIR, 

Potential Gradient, Charge per ce, Air-Earth .... ' 

.s. ~ North Component, West Component, Vertical Component. 
Vol ts per metre, Current, 'S ~ >, ....,...., 

, X 1020, ~f~ 
, Q) <:) 

Day, Factor 6 '82, x 1016, 5b~~ -- .-~------.-

Q) r:e 
~~'o Maximum, Minimum, Maximum. Minimum. Maximum, Minimum. 

3 h, 9 h, 15 h, 21 h, +, - c, 
~6'o ,"",0 15000 i'+' 15000 i' +, 4000 i' +, 4000 -y+, 45000 i'+, 45000 i'+' 

vIm, -villi, vim, V[Til:----- Amp/cm2~- hm h m h m hm hm hm E,m,-U. E,I)l,-U, i' i' i' 'Y i' i' 
I 193 119 101 193 1040 460 - oa 2 18 40 101 7 938 10 49 12 43 1093 1041 o 18 20 20 185 105 5 30 
2 193 193 165 284 910 260 - oa 0 19 10 1010 958 II 52 13 5 1082 1041 8 56 7 50 178 170 0 0 

3 275 73 348 550 - - - oa I 22 28 1049 972 12 12 14 30 1092 1020 23 50 18 50 181 172 I4 7 
4 275 642 229 376 390 0 - oa I 21 19 1019 977 12 32 12 16 1093 1021 0 4 21 36 182 167 12 25 

S 376 367 138 422 1620 580 - oa 0 24 0 1013 971 II 59 13 42 1083 1041 9 18 o 12 178 164 II 45 
6 193 183 73 358 130 580 - oa 0 22 2 1022 982 II 45 13 40 1088 1041 9 12 22 15 181 165 12 50 

7 92 183 183 284 - - - oa I 22 23 1042 977 II 42 I4 26 1100 1017 22 23 22 40 180 161 II 55 

8 IIO 211 220 101 - - - oa 0 19 16 1018 974 10 40 13 45 1098 1040 0 I 20 48 180 162 12 15 
9 303 193 220 275 390 70 - I a 0 22 53 1015 966 II 22 13 12 1091 1040 { : ~n 8 0 176 163 12 0 

10 183 147 193 339 - - - Oa 2 20 44 1053 976 II 37 16 I II07 939 21 7 20 29 186 155 23 2 
II 193 220 165 248 - - - I b I 22 14 1019 951 II 59 13 45 1099 1020 22 31 IS 30 185 160 0 0 
12 128 -257 156 1018 - - - I b I 21 33 1035 97 1 II 0 g~ ~~} 1094 1046 8 46 16 45 180 166 II 55 

13 358 1101 ? 110 1 83 - - - oa I 23 23 1035 970 12 6 14 10 1091 1042 8 38 16 12 179 167 12 0 
14 .. ' 358 229 477 - - - oa 2 21 52 1036 932 16 7 15 55 x1I7° 972 21 43 18 24 282 167 II 36 
IS 275 119 275 376 450 70 - oa 2 15 43 1073 n 828 21 25 14 57 lIo9 918 23 57 16 15 >337 9 21 39 
16 IIO 514 266 642 - - - Oct 2 22 43 1041 906 I 19 13 30 1081 921 0 I 22 8 196 34 o 50 
J7 257 101 284 367 - - - oa I 5 8 1024 962 II 15 5 6 1107 1033 9 6 o 16 183 143 5 19 

18 284 2II 92 128 - - - I b 0 o 29 1015 961 12 20 14 II 1077 1036 9 29 0 0 176 160 112 52 
19 - 165 174 220 -128 710 0 - I a 2 19 23 1041 930 20 14 13 37 1120 922 19 18 1 18 8 266 137 24 0 
20 110 183 183 440 - - - I a 2 22 25 1048 866 9 53 5 54 1115 993 18 17 14 47 169 116 24 0 
21 440 275 284 926 580 33° - oa 2 20 43 1089 930 I 7 II 54 1093 987 20 36 18 10 149 68 3 36 
22 532 284 229 257 780 710 - oa 2 19 0 1027 920 22 15 12 46 II 09 963 21 32 {'7 2H 203 97 24 0 18 

23 128 -92 -83 - 284 - - - I a 2 23 II 1093 900 13 52 13 54 II 66 n850 18 10 17 12 x>353 59 2 46 
24 110 128 193 183 - - - I b 2 17 59 x 1I52 901 5 29 4 9 II3 1 923 17 57 17 56 21 3 17,-14 2 40 
25 83 101 165 -28 - - - I b 2 18 0 1065 880 II 9 5 52 Il25 962 18 14 16 43 248 71 010 
26 II9 II9 220 550 - - - Oct 2 22 9 1050 936 o 14 3 3 1099 1002 19 12 15 50 187 92 3 6 
27 376 275 202 -789 580 200 - 2b 2 19 5 1023 953 12 4 14 16 1077 1002 17 55 18 0 170 143 23 30 

28 1-1678 64 275 514 - - - 2 b I 7 17 1004 974 II 17 13 8 1074 1020 21 3 21 22 172 145 I 10 
29 477 367 2II 284 - - - oa I 19 30 101 3 965 9 56 13 56 1087 1040 9 40 16 3 165 146 I 44 
30 275 578 238 477 - - - oa I 23 24 1052 977 12 6 {'S o} 1087 1020 23 53 17 0 160 134 23 44 
31 275 

IS 7 t t 293 0 220 - - - I a I t t t t t t t t t t 
------------- I---------------1-'------ I-------------(--,-----------------
M, 163* 202* 185* 289* 1040t 943t 1I0lt 997t I - 189§ I33§ 

-

* 30 days. See note above, t Clock string broke, t 30 days, § 28 days, 
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7. SEISMOLOGICAL DIARY. 

EARTHQU AJt.ES :-ESKDALEMUIR. 
: 

MICROSEISMS OF N. COMPONENT,:-ESKDALEMUI R. 

Amplitudes. 
i 

o h. 6 h. 12 h. 18 h. I 
I 

Day. Phase. 
Time, Period. Remarks. . Date, 

-------

I 
G,M,T. 

I 

; A, 

I I I 
A. N • AE. Az. AN. T, AN. T. AN. T, AN. T, 

! 
--

I S f.L s po s po s p. 

h m s s po po po km, I 0'9 4'5 0'9 4 0'5 5 0'6 5 
2 M 3 9 46 < 3 ... 8'5 ... .., Felt locally. I 2 0'9 4'5 0'6 4 0'8 4'5 0'7 4 

t 
3· 0'5 4'5 0'5 4'5 0'4 4'5 0'3 4'5 
4 0'2 5 0'3 4'5 0'2 5'5 0'2 5 . 3 i 0 5 26 .. , ... .. , ... . .. 5 0'2 5'5 0'2 5'5 0'2 5 0'7 5 

M 0 20 20 , .. I ···U ... 
6 0'5 5'5 0'5 5 0'6 5 0'7 5'5 

P(!) 59 18 7 0'5 5 0'5 5 0'6 5 0'6 5 
3 I .. , .. , .. , ... ... 8 No trace No trace 1'2 5'5 0'9 4'5 

i 2 8 28 ... . .. . .. ... ... 
9 0'9 5 0'8 4'5 0'4 4'5 0'5 4'5 

M 2 28~ 18 3 , .. ... . .. 10 0'2 4 0'1 4 0'2 4 0'6 4 

1 P 7 4 25 ... ... ... .. . 8000 cx=307°, II 0'9 4'5 1'0 4 0'7 4'5 0'9 4'5 
PRI 7 7 4 ... ... ... .. , .. . A doubtful. 12 0'9 5 I' 5 5 1'9 5 2'8 5 
SO) 7 13 45 ... ... .. , ... ... Western U.S,A, 13 1'6 6 1'9 5 1'7 5'5 1'7 5'5 

PRS (n 7 14 38 ... ... .., ... ... 

I 

14 1'6 6 3'3 6'5 3'1 5'5 1'9 6'5 

SRI 7 18 ... .. , .. , ... ... 15 1'8 6'5 1'6 6 1'3 7 1'1 6 

M 7 35 15 ... 180 ... . .. From Milne·Shaw. 
F IJ~ ... ... .. , ... ... 16 1'5 6 1 '0 6'5 0'7 6'5 0'7 6 

17 0'8 6 0'8 5'5 0'8 6 0'8 5-'5 

iP 13,7000) Steep emergence, 
18 0'8 6 0'9 6 0'9 6 0'7 6'5 

5 14 5 59 ... .., .. , , .. 
19 0'8 5'5 0'5 6 0'6 6 0'5 5 '5 

i 14 8 19 
}on i ver tical only .. , '" ... a=352° to 346°, 20 0'8 6 0'8 6 0'7 5'5 1'0 4'5 

14 9 15 
e 14 12 27 ... . .. .. , .. , .. ' Epicentre in middle of Pacific 21 0'9 6 1'3 5 0'9 6'5 1'1 5 
e 14 12 57 .. , .. , .. , .. , ... Ocean, 22 0'9 5 0'9 5'5 I' I 5 1'0 4'5 

S (') 14 19 22 ... ... .. , ... . .. 23 1'2 4'5 1'0 5'5 1'0 4'5 1'1 4'5 
e 14 22 44 ... .. , ... .. , ... 24 0'9 5 1'6 5 0'9 5 0'7 5 
e 14 26 14 .... '" .. , ... ... 25 0'5 5 0'3 3'5 0'3 4 0'2 4'5 
i 14 27 31 

}ma.inly E,-W. 
i 14 31 2 

.. , . .. ... 
26 0'6 5 0'4 4'5 0'4 5 0'3 5'5 

F 17 ... ... .. , .,' .. , 27 0'9 4'5 1'0 4'5 1'0 4'5 1'5 5 
28 No trace No tra.ce 3'1 6 3'8 6 

8 i 15 58 
29 3'9 6 4'8 6 2'9 6'5 2'3 6 

9 , .. .. , .., .. , .. , 
30 2'1 6'5 1'3 6 0'9 5 1'2 4 

i 15 58 25 , .. .. , .., ... , .. 
i 16 4 9 ... .. , .., .. , ... 31 1'2 4'5 0'9 5 0'9 4'5 1'0 5 

M 16 20 30 4 4~ .. , ... 

9 eP (~) 4 8 ' .. ... . .. I 
' .. . .. 

L 4 15 60 ... ... ... .. . 
M 4 24 24 6 7 ... ... 
F 4 40 ... ... .. , ... .. . 

EARTHQUAKES :-RICHMOND (KEW OBSERVATORY). 

10 7 to 8 , .. ... .., ... . .. Very sma.ll. 

Times, G.M,T. of 
10 lOi to II~ ... ... .., ... .. . " 

Day. Remarks, 

II P 2 47 24 .. , ... .. , ... 5900 Multiple ea.rthquake. 1 
S 2 54 55 .. , ... .. , .. , Commence- Max, Phase . ... ment. L 3 0 ... ... .. , ... .. . 
e 3 2 ... ... .. . ... .. . 
e 3 6 ... 

I 

. .. ... ... .. . 
i 3 7 58 ... ... ... ... . .. 

h ill h m 
3 7 3'9 7 36 '3 Amplitude on trace 7'1 mm. 

II 17 ... ... ... ... .. . Small irregular waves, 

P 8640 5 14 6'0 14 38'0 Series of very small move-
II 19 43 9 ... ... ... ... ments . 

I' (1) 19 51 26 ... . .. ... ... .. . 
S 19 53 I ... ... ... .,. .., 
MI 20 4 20 4 12 .. , ... 8 15 58 '0 16 26'5 ., ,. 
M2 20 7 19 , .. I2 ... ... 

L(1) Confused by microseisms, 9 4 26'0 4 29'5 " " 12 22 13 .. , ... ... ... .., 

17 L 23 48 .~. ... . .. .. , . .. II 2 54'0 3 11'6 

20 M 0 II ... < 5 < 5 .. , ... " " 19 51'S 20 13'0 Am pH tude on trace I '6 mm, 
" 

23 L 2 57 ... ... ... ... .. . " " 
12 21 59'0 22 22'0 

26 M 13 39 ... < 3 < 3 , .. , .. 

31 M 10 I 21 
: 4 .... ... ... 31 10 0'0 10 6'5 Very small. 

I 



RESULTS OBTAINED FROM ANEMOGRAPH STATIONS.-OCTOBER 1915. 

8, WIND COMPONENTS: Metres per second at fixed hours, together with the greatest mean hourly velocity, 
or the greatest velocity attained In a gust, and the time of its occurrence. 

N ORTH WALES :-HOLYHEAD, 

Height of Head above-Roof S'S m" Ground 13'7 m" M,S,L, 19'2 m, 
Height of Cups above-Roof 4'6 m" Ground 7'6 m" M,S,L" 15'2 m, 

SCOTLAND N, :-DBERNESS, 

Height of Cups above-Roof 1'5 m" Ground 4'9 m" M,S,L, 57'S m, 

101 

Max, Tl'me of 3 h, 9 h, 15 h, 21 h, Vel. in 
Date, in a Date, Max, 

S,/N,/ w,l E, S,!N,I W,I E, s, N" W, E, S'I N,/ W,I E, Gust, Gust, S,I N,IW,I E, S,/ N,I W,I E, S,/N,/W,/ E. S'/ N,/ W,I E. ~~~~Y 
3 h, 9h, 21 h, 15 h, Time of 

Max, 

----- mis, m/s'lm/s"lll/s,lmlS:IDjs. mIs, mls, mIs, mIs, mIs, mIs, mIs, m/s. m/s. m/s. ~'I----'-h--m--I ---m/s. m/s. m/s. m/s.lm/s. mIs, m/s. m/s. m/s. m/s. m/s. m/s. m/s. mIs, m/s. m/s. ~ 
o 25 I 6'2 4. 8 2'0 4'9 O'g 6'9 

-~ 

I 

2 

3 
4 
5 
6 
7 
8 
9 

10 

:1 

12 

13 

14 
IS 
16 

17 

18 
19 
20 
21 
22 

23 
24 

25 
26 

27 

28 
29 

30 

31 

8+'1 &} 
W+E 
S-~&I 
W-EJ 

Date, 

2 

3 
4 
5 

,6 

7 
8 
9 

10 
II 
12 

13 
14 
IS 
16 

17 

IS 
19 
20 
21 
22 

23 
24 

25 
26 

27 

28 

4'0 

0'3 

0'3 

3'7 
0'7 

9'7 

4.8 2'0 1"4 
4'0 1"g 

1'7 
1'3 I'g 

1·6 0'4 

0'3 0·6 
2'7 2'0 

1"8 

6·g 

1'3 6'5 0·8 
1'5 6'5 

1·6, ,., 6·8 
1,8 3'0 

0'4 1"7 

2'4 
0'5 

2·6 

0'4 

5'5 6'7 

O'g 

0'7 

0'4 

1'5 

2'5 
o'g 

2'7 

1'1 8'5 
6·6 

2'3 

0'5 

g·8 9'3 

5'5 4'0 
2·6 1·8 

4'0 1"3 
1'1 ". 1"3 

0·8 4.8 

7.6 3'0 

3·3 

1'3 

2'0 

4'5 

1'3 
1'1 

2'3 
2'0 

0·6 

4.8 6'5 

5'1 6·8 

2'7 1'7 

7"4 
3. 8 4'7 

1'3 8'0 
1·6 

2'5 1"1 

1"7 
0'4 1'7 

4'1 
S'g 3.6 

5'2 3'0 
2'g 3'3 

1"5 3'3 
0'3 1'3 

0'9 0'9 
2'4 1"0 

3'0 
0·6 0'4 

6'5 5'1 

4. 6 5'5 

3'3 4'9 

1·6 

0'7 

3'1 6·6 

4'5 1'9 

'3'0 2'0 

1·8 4'3 
2'4 2,6 
3'0 1,8 

... 1'4 

6'7 8'2 3'4 4'2 

0'3 

2'g 

0'4 

2'g 0·6 

4'1 IQ'O 6'4 

9'3 4'5 IO'g 3'0 
4'0 5'1 4'3 
1·8 3'7 3'7", IQ·8 

1"4 
0·6 

1'1 

2'9 
1"6 
1"0 

1"1 

3'3 
6·g 

4'4 

1"4 
0'5 
0'7 
0'5 

3'0 
6'4 
g'I 

3'0 

II '7 
9'9 

7'S 
5'8 

5 '7 
7'7 

17'8 

16'5 
8'7 

10'5 
12'6 

13'9 

IS "7 
11'8 

5'5 
6'6 

5'9 

5'5 
9'4 
9'6 

12'3 
6'8 

0·8 20'9 

g·6 IS'5 
7"3 18'2 

2'9 10'7 
21 '0 

6·8 3'0 7'3 I'g 4'5 21'3 
0'3 3'2 0·6 2,8 1"1 9'1 

2'0 7"5 6'0 4'0 12'1 
15'1 14.8 14,8 22'1 

--------------------
86'1 92'6 

41'3 -70'S 

87'4 III'6 

24'6 -84'8 

99'2 102'6 

3 1 '2 - 55'6 

89'2 104'1 

3 6 '8 ·-89'9 

3 h, 

ENGLAND S, W, :-SCILLY, 

Height of Head above-Ground 9'S m" M,S,L, 49'7 m, 
Height of Cups above-Ground 5'S m., M,S,L, 45'7 m, 

9 h, 15 h, 21 h, 

s,jN.jw,jE. S,IN,\W,/JiJ, S.IN,[W,IE. S,IN,IW,I E, 

mfs- m/s~;m78-:mlfl. iil)s.fn/s. m/s. 1II1s m/s.lm/s,lm/s, m/s. In/s'lm/s. m/s. m/s' 

::: ~~~ ::~ ::: ::: ::~ ~:! ::: :~: I ~:~ ::~ ::: :~~ ~'.~ ~'.~ ~~~. 

0-6 

6'2 

7'5 

3°5 

5'3 

5'3 

1'0 
O'g 

7"7 
I'g 

6'2 

5'6 3'7 
x,6 0'7 

0·6 2'1 

1'5 
4'2 8·6 

0'0 0'0 

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

0'7 1·6 '* 
1'7 

0'0 0'0 0'0 

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

3'2 
0·8 

0·8 0·8 

4'9 
1'4 2'1 

2'g 

1'2 3'5 

6'5 

9'4 
1'3 2'5 

3'5 1'5 

7'0 1'4 

2'g 1,8 

3'2 2·6 

1'5 2'4 
5. 8 II'9 

1'5 1'5 1'5 
". 10'0 4,8 

4'7 5'2 

3'5 

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

• 4'2 

3'2 0·6 
0'2 0·8 0'0 

7"1 

I'g 0'3 

5'7 
5'0 5'0 

3'0 

1'7 

6'2 

2'7 2'5 
1,8 0'0 

3. 8 
1·6 2'7 

4'9 13'5 

2'5 0'5 1,6 0'7 

3'5 2'4 
II·6 6'5 

3'5 6'2 

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

0'0 0'0 

1'3 0'0 0'0 0'0 
1,6 0'7 0'7 
0'0 0'0 0'0 0'0 0'0 0'0 

0'7 
4'7 o'g 

5"0 7"4 
1'0 4'9 0,6 2·8 

1"3 g'o 

0'3 4'5 4'5 
4.6 ro'3 IQ'3 

7"0 ." IQ'4 5,8 

4'7 4'7 0'7 
IQ·6 

0'0 
1"2 
1"8 
5,6 

5. 8 
6'5 

0'0 

0'3 

6'0 

8·6 

3'7 

Max, 
in a 

Gust. 

mIs, 
13'3 

9'9 

9'7 
4'9 
7' I 
7'0 

20'0 

13'8 
I 1'0 

16'8 
10'1 

} 1'9 

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

2'3 

4' I 
8'7 

15'9 
20'3 

13'8 

14 '5 
22'7 
20'0 

17'8 

15'9 

0, 40 2 1"5 0·6 2·6 0'5 o'g o'g 0'5 0'5 2'6 9 
II 25 3 1·6 1·6 1'4 3'3 1·8 2'7 3'0 3'0 5'6 
17 45 4 4'5 I'g 6'5 1'3 5. 8 1"2 4'5 O'g 7'9 

22, 23, 24 

13 
16 55 5 2·6 0'5 2'3 3"5 0'7 1'3 0'3 4'3 13 

18, 24 
22 

17 40 6 0'4 2'0 0'4 5'5 5'7 2'4 7'2 
24 0 7 5.8 1'2 6'1 7"9 5'3 g·8 6,6 12'5 

3 45 
10 

II 10 

23 15 
o 30 

16 IO 

o 30 

3 35 
12 45 
12 40 

IS 40 

19 30 

23 0 

I I 5 
16 0 

II 5 
23 30 

9 45 
18 5 
24 0 

I 25 

6 45 
23 15 

8 
9 

10 
I I 

12 

13 
14 

15 
16 

17 

18 

19 
20 
21 
22 

23 
24 

25 
26 

27 

28 

IQ'4 

7'7 
5'5 
5'5 

14'1 

7'0 10'1 
1'5 8'0 

2'3 5'7 
3'7 9'0 
g'S 12'0 

4'1 2'7 1'2 
6·g 6'1 

6'2 2' I 4'9 
0'7 0'7 
5' 5 2'3 8'2 

5'5 3'7 
2·6 0'5 

3'3 4'9 4'9 
5.8 8'7 5'4 
6·6 9.8 8·6 

6'7 10'1 7'1 
7"1 IQ·6 4'0 

1,8 1,8 

4. 6 
0'2 0'2 0·6 

* 
* * 

6'7 12'3 
1·6 6·6 

3.8 5" 3 
6'0 II'7 
8'0 3.8 

10'0 

4'2 
I'g 4'5 

5'7 2'4 

3"2 
3'4 6'1 

1'4 3'3 
7"4 6'0 
8'1 6'0 
8·6 7'0 

10·6 7'3 

9'7 4'9 
4'3 1,8 

4'7 3'1 

* 
* 

2'9 4'2 

8'2 9'7 
4'4 8'2 
5'3 5.6 

7"8 12'5 

4'0 15'4 

3'4 9'5 
5,6 9'8 

8'4 15'1 
2,6 3.8 2·6 17'4 

8'0 1·6 
0,8 3'3 x'4 

o'g 0'4 
0·6 4'1 ... 2'7 

4'2 0,8 

4.8 1"0 2'g 0·6 

0'9 4'5 3.6 

g'o 3'5 8'5 
g'o 6'4 g·6 

IQ'4 4.8 II·6 

IQ'g 7' I IQ,6 

7"4 0·8 4'2 
3.6 4'1 2'7 .. , 

3'9 0'5 ", 
6'2 1'5 

.:. * * 
* * * 

11'8 

8'9 

5'9 
5'9 
8'9 

6'9 
4'6 

10'8 
12'1 

13'8 

14'8 

13'4 

5'9 
6'2 

15'7 

12 
16, 17, 18, 19 

24 
21,22 

4 

18 
I 

4,5 
23,24 

9 
12 

12, 13, IS, 17, 18 

15 
24 
12 

14 
2 

23 

7 
23 

* 
* ,;, ,,* 7"g 3'3 11'1 24 

7 IS _____ I ___ ~ ___ S_·8_S_·3 __ ~~--~~---I~ _10_'_5 ____ 3 __ 

29 

30 

31 

Time of 
Gust, 

h III 

20 45 

19 30 

3 20 
II 25 
13 20 
24 0 
22 0 

12 5 
23 5 
10 10 

3 25 
10 35 

12 25 

o 15 
14 0 
I I 30 
7 20 

10 15 
22 10 

2 55 
21 10 

o 15 
22 20 

9 50 
2 IS 

22 20 

S+N&} W+E 142'7 94'S 149'6 104'5 149'9 109'0 139'2 116'5 

Sw~':} 97'9 -73'9 102'6 -83'3 1137 -98'4 II8'6 - 100'} 

ENGLAND E. :-GREAT YARMOUTH, 

Height of Head above-Roof 10'7 m" Ground 12'8 m" M,S,L, 15'9 m, 
Height of Cups above-Roof 3'7 m" Ground 1S·3m., M.S,L. 22'3 m, 

3 h, 9 h, 15 h, 21 h, Max.in 
Date, 1-----,----,---- 1 _______ 1---,------ a Gust, Time of 

Gust, S.I N·I W·I E. S./ N,j w,j E. S,lN,j W./ E. S·I N,' w" E. ~~~~r 
m/s. mIs, mIs, mIs, m/s'lmrs-:-ffi/s'jlll-/s. m/s. m/s. mIs, m/s. n-l/~s':"', m~/s':"'. -m~/-s.-'--m-/~s-.· -m-,'--s,-I--h--m-
'.. 2'0 4.8 .. , ,.. 3'4 5'2 .. ' .... 3'3 3'3 .,. ". 2'1 2'1 ,.. 13"5 II 5 

2 x·6 1·6 0'5 0'5 0·6' 2'9 0'2 0'2 9'4 14 35 

3 
4 
5 
6 

O'g 1'3 .,. O'g 1'3 0'4 

4'9 
6'4 
2·6 

2'3 

7"4 
2·6 

0'3 

4'9 
4'7 
I'g 

1'3 5'6 10 20 

O'g 
6·8 

3'0 
0,6 

4'4 
5"8 

4'4 
5. 8 

7'4 14'0 9 20 

4'7 15'6 2 20 

5'2 
2·6 

6'4 

3'3 

4'519'4 610 

7 
8 
9 

10 

II 
12 

13 
14 

15 
16 

17 

18 

19 
20 

21 
22 

1"1 
3. 8 

2'4 

3'9 
1'4 

1"6 

0'3 
0'4 

0'3 

0'3 

2·8 

5'7 
5'7 3'1 
9'4 2·8 
1'4 1·8 

O'g 

0'5 

2'7 

0'2 

7'5 
7"6 3. 8 

6'7 4'4 
3.8 

2'3 

0'3 2'3 
2'1 

1'7 

4'9 
g'I 4'0 
6·6 3'3 

3'5 

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

0'7 

2·6 ? 7'5 

8·g 

9'7 
3'3 

0·6 

10'0 

11'4 

13'2 
12' I 
8'1 

6'8 

7'6 

3"0 6'7 
1'9 1'3 2'4 1'0 2·8 2,8 7'6 

.,. 2·8 I'g 4'5 3'3 6'6 

2·8 0·6 1'5 2'4 3,6 1'7 2'5 8"4 
5"7 5'1 5'1 4'9 4'9 3'9 12'6 
3'0 x·6 8'0 1'3 6·8 5.8 17'1 
4.6 0'4 0·6 2'0; 1·8 0·8 9'7 

3'7 3'7 4'1 2'7 6·6 4'4 10'5 

23 5'5 3'7 8'7 5. 8 6'2: ", 4'2 6'5 6'5 13'5 
24 1'4 1'4 7'3 IQ'g 2'7' 13,8 ITO 20'0 

25 4'2 Ig'g 3'1 15"8 ",: 3'3 x6'7 5'7 13'7 21'9 
26 4'9 7'4 6·6 4'4 ", 3'9 2·6 0'5 15'1 
27 3'0 1"3 3'2 ", ! 1·6 1"6 o'g 1'3 6'5 

23 
20 
18 
6 

14 

21 

10 
o 

15 

35 
55 
5 

17. 20 

19 10 

10 25 

10 55 
18 IS 
13 5 
3 15 

13 25 
24 10 

8 55 
22 20 

10 45 
9 0 
9 10 

2'7. '" 6·6 4'1 10'0 7'5 0·6 3'2 22'0 6 10 28 0'3 1'3 g'I 3.8 7'2 ,., 2'3 0'4 21'7 13 25 
29 1'0 2'3 0'7 3'7 0·6 3'2 0'4 12'9 0 29 0'3 2·6 5'1; ", 3'5 3'5 9'5 14 15 

30 '" 0'2 0·8 '" 4' X ", ", 0·8 10'0 ", ,., 4'1 16'3 ", ,., 6'7 23'4 21 10 30 0'7 0'7 1"5 i'" 0·6 0'4 10'2 %4 0 

___ ~_~..::.:... 3'7 .. , 9'4 .. , ,., 1"g ", 5.8 8·6 ", , .. 14'3 2,8 , .. 20'8 23 35 31 8'0 x·6 IQ'g __ ~_8_'oi_"_' ___ 5_'1 ____ 12~·4-1-_1.:..7_'_7-1--2-0--0_ 

:~t~}} 92'8 -;4~-~0~~S:;- ~0~~4-;- --;;6-;-~7~ --I-----I~~:} --;4-'7--1-09~~5~ 125'8 

W-E 25'0 -15'2 3'9 -19'3 18'2 1- 20'9 43'9 -30 '2 SwN.f} 8'1 ·-87'4 17'7 -101'6 

* No record, 

95'1 123'0 

20'3 - 105'8 

75'1 12 9'3 

17'5 - lIS'3 

• 
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9. SOUNDINGS WITH KITES. 

None. 

10. SOUNDINGS WITH PILOT BALLOONS. 

ABERDEEN. No. '92. October 14,19 1 5. 7 h. +5 m. G.M,T. ABERDEEN. No. 194, October 16,19 1 5. 7 h. 45 m. a.M.T. 

Greatest 
height. 

loom. 
above 

ground. 
Anemo­
meter. 

Geostrophic 
wind. 

Height 
a.bove 

M.8.L, 

metres, 

} 2250 

2000 
17S0 
IS00 
1250 

1000 

750 

500 

} 114 

} 46 

(at 7 h.) 

Wind. 

Direc- Components. 
tion. Velo-

(90
0

=E., city. --1---
1800 =S.) W.-E. S.-N. 

Degrees 
from N, 

220 

210 
21 5 
225 
245 
250 

245 
230 

21 5 

200 

230 

mis, 

19'5 

26'S 
16'0 
10'0 

7'S 
9'0 

10'S 
II'S 

3'0 

13 

mis, mis, 

+ 12'S + IS'O 

+ 12'S 

1

+ 10'0 

+ 7'0 
+ 7'0 
+ 8'5 
+ 9'0 
+ 8'5 

+ 19'0 
+ 13'0 
+ 7'0 
+ 3'5 
+ 3'0 
+ 4'5 
+ 7'5 

+ 3'5 + 5'5 

+ I'I + 2'8 J 

+10 + 8 

mis, 

2'4 

'" 

Cloud Observations 
and Remarks. 

Balloon lost in distance and 
haze, 

Oi.-Ou, moving from 8,S.\Y, 

Pressure Distri'&ntion (7 h,), 

Very dep,p depression over Ice­
land. Secondary over Scilly, 

Weight of balloon 12 gm" 
free lift 50 gm. 

Height 
above 

M.S.L, 

metres, 

} .. , 
3000 
2500 
2000 
1750 
1500 
1250 
1000 
750 

500 

} 114 

} 46 

(at 7 h,) 

Wind. 

Direc- Components. 
tiOll. Velo-

(90
0 

= E., city. --.-- ',--- -----
180°=8.) W.-E, S.-N. 

Degrees 
from N, 

75 
230 

245 
235 
260 
220 
210 
220 
285 

280 

270 

Inde 

mis, 

2'5 
0'9 
3'6 
2'9 
3'0 
3'7 
4'0 
2'3 
0'4 

2'1 

2'0 

terrnin 

mis, 

-2'4 
+0'7 
+3'2 
+2'4 
+3'0 
+2'4 
+ I '9 
+ 1'4 
+0'4 

+2'1 

+2'0 

ate 

m/s. 

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

-0'3 

0'0 

, .. 

m/s. 

2'4 

.., 

Cloud Observations 
and Remarks. 

A. tmosphere hazy, 
Sky cloudless. 
Balloon lost to view in haze. 
Cloudless all day till 17 h., when 

St, overspread the sky. 

Pressure Dist?'ibution (7 h.). 

Depression _over Iceland. 001 
over British Isles. 

Weight of balloon 12 gm., 
free lift 47 gm, 

BENSON. No. 155 8. October 12, 1915. 12 h. 15m. G.M.T. BENSON. No. 1559. Octo ber I 3, I 9 I 5. 14 h, 55 m. G.M.T. 

Greatest } height. ... 
.. , 
... 

2500 
2000 
17So 
1500 
1250 
1000 
750 
500 

loom, } above 157 
ground. 
Anemo- } 82 meter. 

Geostrophic (at 13 h.) 
wind. 

--------
Greatest height. 

... 

.... 

... 
225 
21S 
210 
210 
20S 
205 
20S 
205 

190 

180 

220 

100 m. above ground. 
Anemometer. 

---------------
Geostrophic wind, 

I 

Oi. -St, clouds and a few small } .. , .. ' .. , \ ... ... .., .., .. . 
.. ' ... ... pieces of scud. 

3500 320 9 +6 - 7 
.., ... .. . 3000 305 10 +8 - 6 
13 + 9 + 9 Pnssure Distribution (7 h.). 2500 305 6 +5 - 4 
19 +II +16 2000 325 7 +4 _. 6 
20 +II + 17 Depression 011' S. W, of Iceland. 1750 34S II +3 -II 

15 + 8 + 13 Secondary over Ireland, moving 1500 270 4 +4 0 
14 + 6 + 13 2'4 E. slowly during day. 1250 265 2 +2 0 
17 + 8 + 15 1000 250 4 +4 + I 
12 + 5 +II 750 240 4 +3 + 2 
13 + 6 + 12 500 220 3 +2 + 2 

} 7 + I + 7 157 225 I +1 + I 

10 0 +10 '\ 82 230 f 2 +1 + I 

9 + 6 + 7 Approx. weights: balloon 12 gill., (at 13 h.) 
free lift 45 gm. (at 18 h.) 

250 5 + 5 
I nde terrnin ate 

+ 2 

BENSON. No. 1560. October 22, 1915. 12 h. 10 m. a.M.T. 

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

Height above 
Direction. Components. Vertical Velocity 

M.S.L. of Balloon. (90o =E. Velocity. 

I 1800 =S.) W.--E. S.-N. 

metres. Degrees from N. mId. I m/s. mIs, m/s. .. ' ... ... ... .., 

1 

2000 225 8 +6 +6 
17So 205 9 +4 +8 
IS00 200 8 +3 +7 
1250 210 7 +3 +6 
1000 ? 1 1 1 

f 

2'4 
750 200 5 +2 +5 
soo 190 4 0 +4 
IS7 175 2 0 +2 
82 17S 2 0 +2 

Ci. clouds stretching N.-S. 

Pr~ssure Distribution 
(7 h. and 18 h.). 

Deep depression S, of Iceland. 
Secondaries in region of British 

f4 
Isles. 

Approx. weights: balloon 12 gIll" 
free lift 45 gm. 

Cloud Observations 
and Remarks. 

Balloon lost behind soft-edged cum ulu s 
cloud for 2 mins. at 700 metres an d 
again at termination of ascent. 

Pressure Distribution (7 h. ). 

Depression S. of Iceland. . 
Anticyclone Northern RUSSIa. 

-------- ------ ------- ------- -------- ------------ ---------------------
(at 13 h.) 160 5 -2 +5 .. , Approx. weights: balloon 12 gm., 

free lift 45 gm. -
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10. SOUNDINGS WITH PILOT BALLOONs-continued. 

BENSON. No. 1561. October 29, 1915. 12 h. 0 m. G.M.T . BENSON. No. 15 62 • October 30, 1915. 12 h. 20 m. G.M.T. 

Greatest 
height. 

100 m. 
above 

ground, 
Anemo­
meter. 

Height 
above 
M.S.L. 

metres. 

} ... 
5000 
4500 
4000 
3500 
3000 
2500 
2000 
1750 

1500 
1250 
1000 
7Sc 

I} 5
00 

157 

} 82 

Wind. 

Direc- Components. 
tion. Velo-

(90
0

=E., city. I 
1800 =S.) W.-E. S,-N, 

Degrees 
from N, 

200 
200 
205 
200 
210 
205 
205 
205 
185 
200 
21 5 
225 
225 

mis, 

8 
6 
5 
8 
7 
4 
4 
4 
4 
4 
5 
4 
3 

o 

o I 

m/s. 

+3 
+2 
+2 
+3 
+4 
+2 
+2 
+2 

o 
+2 
+3 
+3 
+2 

o 

o 

m/s. 

+7 
+6 
+5 
+7 
+6 
+4 
+4 
+4 
+4 
+4 
+4 
+3 
+2 

o 

o 

1 
I 

. ~ 
CJ • 
o >=: 

~.8 Cloud Observations 
~ ~ and Remarks. 
.S ..... 
t!o 
> 
m/s. 

A few cirrus clouds overhead and 
hard - edged cumulus on the 
horizon. The cirrus was mov­
ing up from S. W. 

P1'eS~UTe Distribution (7 h.). 

I Uniform relatively low pressure 
over British Isles, 

r 
2' 4 (18 h.) Lower pressure to north­

westward. 

I 

J 

Height 
above 

M,S,L. 

metres. 

} ... 

3000 
2500 
2000 
1750 
1500 
1250 
1000 

750 

500 

} [57 

} 82 

Wind, 

D~rec-I I Components. 

(900 =E., city. ------1 
tron. Velo-, 

180
0

=S.)/ W.-E.I S.-N. 

Degrees I I 
fro.~ N, ~:~. ~~~. ~~~. I mis, 

f' ••• 

175 

180 

7 
5 
5 
6 
6 
3 
3 
5 
4 

3 

2 

+3 
+2 

o 
+1 
+1 

o 
o 

-I 

-2 

o I 

o 

+6 
+5 
+5 
+6 
+6 
+3 
+3 
+5 
+4 

+3 

I 

I 

I 
r 2'4 

I 

I 
) 

Cloud Observations 
and Remarks. 

Slight mist. 
Clear sky, 

Pressure Distribution (7 h.). 

Depression W. of Ireland. Uni­
form pressure over England, 

(18 h.) Depression advanced east­
ward, 

----------- ----- -------------------- ---- -----------. -----------------
Geostrophic (at 13 h. ) 

wind, 
200 4 +1 +4 Approx. weights: balloon 12 gm., (at 13 h,) 

free l~ft 45 gm. 
200 7 +2 +7 Approx. weights: balloon 12 gm., 

free lift 45 gm. 

ESKDAI ... EMUIR. No. 1564. October I, 1915, 7 h. 30 m, G.M.T. ESKDALEMUIR. No.1 565. October 5, 1915, 12 h. 40 m. G.M.T. 

Greatest 
height, 

loom. 
above 

ground. 
Anemo­
meter. 

} 240 0 

2000 
1750 
1500 
1250 
1000 
750 

500 

} 340 

} 250 

IS 
20 
20 

35 
35 
20 

360 

360 

145 

4'8 
2'4 
1'6 
1'4 
1'9 
6'5 
9'5 

4'1 

0'5 

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

0'0 -9'5 

-0'3 +0'4 

, Atmosphere clear, 
Cloudless sky, 
Balloon burst. 
Barometer rising slowly, 
Very fine morning, 

PrMsure Distribution (7 h.). 

Anticyclone W. of Spain. Wedge 
running N. E. over Ireland. 

} 40 70 

4000 

3500 
3000 

2500 
2000 
1750 

1500 
1250 
1000 

750 

500 

} 340 

}- 250 

90 

95 
II5 
100 
105 

105 
100 
65 
55 
90 

110 

4'6 
6'5 
5'5 
5'5 
4'3 
6'5 
4'9 
2'6 
1'9 
3'2 
0'9 

0'7 

1'0 

-'~'6 +'~'2 1\ 
-6'5 +0'5 
-5'0 +2'5 
- 5'5 + 1"0 
-4'2 +1'0 
-6'0 +1'5 
-4'8 +0'7 
-2'3 -I"I 2'1 
- 1'6 - 1'1 
- 3'2 +0'1 
-0'8 +0'3 

-0'1 +0'7 

+0'2 + 1'0 I 

Atmosphere very clear, High 
visi bili ty . 

Cu. I. 
Very fine day. 
Barometer falling slowly 
Balloon lost in distance, 

Pressure Distribution (7 h,). 

Anticyclone beyond Baltic. 
Wedge running down to British 
Isles, 

----------------------------------------------- --- -------------------
Geostrophic (at 7 h,) 

wind. 
Inde termin ate Weigh t of balloon 1 I 'I gm" 

free lift 28'3 gm, 
(at 13 h,) Inde termin ate Weight of balloon 12 '2 gm" 

free lift 30'3 gm, 

ESKDALEMUIR, No, 1566, October 16, 19I5' 7 h, 30 m, G,M,T, ESKDALE1.1UIR. No. 1567, October'16, 1915' IZ h, 50 m, G.M.T, 

Greatest i} I 'I 
h 2750 .. , .. , .. , .. , Atmosphere clear. f' 2000 eight, 

+ 1'7 Ci. -Cu., A. -Cu, appeared station-2500 115 4'0 - 3'6 .. , 
2000 100 1'5 - 1'5 +0'3 ary, 2000 

Sky one-tenth covered, 
1750 40 2 '0 - I' 3 - I • 5 Balloon lost in distance, 1750 
1500 100 4'3 -4'2 +0'8 Barometer rising slightly, 1500 
1250 95 4'9 - 4'9 +0'3 1250 
1000 85 5'5 - 5'5 -0'5 2'3 10UO 

7 So 75 6'0 - 5' 5 - I' 5 Pressure Distribution (7 h.), 750 
500 60 4'9 -4'3 -2'4 500 

loom, } D } 
above 340 60 3'3 - 2'9 - 1'6 o;:re;!~~s~~:Ies~celand. Col 340 ground, 

100 
95 

100 
90 

lOS 
60 
55 

60 

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

- 6'5 
-4'5 
- 5'5 
- 5'5 
-2'9 
- 2'1 
-2'4 

-2'2 

+1'0 
+0'5 
+1'0 

0'0 

+0'8 
- 1'1 
- 1'7 

- 1·4 

meter, 250 ,.. 0'0 0'0 0'0 250 50 1'8 - 1'4 - 1'2 

, 

2'2 

Atmosphere clear. 
Cu, from E, 
Sky one-tenth covered. 
Barometer falling slightly. 
Balloon lost while changing eye-

pieces, 

Pressure Distribution (7 h.), 

Depression over Iceland, 
over ,British Isles. 

Col 

Anemo, } } 

Geos~rophic (at 7 h,) ,--Inde termin -;;;;-- - .. -, - --.. -, - Weight of balloon~9 g-;;::- (at 1-;h.)1--Inde termin ate ._- Weight of balloon 10'7;;;;:-
wlUd, free lift 40'2 gm. I free lift 31'3 gm, 

i , 
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10. SOUNDINGS WITH PILOT BALLOONs-continued. 

-----------------------------------------------------------------------,---------------------------------------------------------------

ESKDALEMUIH. No. 1569. October 22, 1915. 12 h. 10m. G.M. T. ESKDALEMUIR. :\0.157°. October 30,1915. 7 h. 35 m. G.lVLT 
--------------~--------------------~----------------------------I~-------------------------------------------------------

I 
.€ I Wind. ~ 

Height 1---------- ~ g 
above Direc- I Components.:: ~ 

M. S.L. I t!on I V ~lo- g;l: 

[
(90 =E, Clty. - ------- ~ '0 
180°=8.) W.-E.I S.-N. ~ 

Cloud Observations 
and Remarks. 

Height 
above 
1\1.S. L. 

Wind. 

Direc- Components. 
tion. Velo-

(90
0 = E., city. I 

1800 =S.) W.-E.I S.-N. 

t1~~t F~:· ~~e~~ mi'· mi· ~I~. 11 mi'· I ~:~C~P~:,~~ 1~'§i. 7 f,om S. W. }~'::. ~~~e;~ ~/'. ~/.' mi.· I,m/s. 

Barometer falling slowly. 8'5 +8'0 
... -.. ... ... ... Balloon lost in di~tance. 2500 195 +2'5 

2000 155 7'5 - 3'0 +6'5 I 2000 190 9'5 + 1'5 +9'5 I 
1750 150 11'0 -5'5 +9'0 Pressu1"eDistribution (7 h.). 1750 IS5 9'0 +1'0 +9'0 

1500 160 10'0 -3'5' +9'0 I 1500 190 8'0 +1'5 +8'0 I 

\ 7 9'5 -1'5 +9'5 DepressionS.ofIcelalld. 7'5 +1'0 +7'5 12
5

0 
1 0 I t-2'4 Anticyclone Northern Russia. 

12
5
0 

19
0 

t-2'3 
1000 170 5'0 -1'0 +5'0 I 1000 190 6'0 +1'0 +6'0 I 

750 120 1'7 -1'5 +0'8 750 180 5'5 0'0 +5'5 

la~~~' } ::: ::: ::: ~::: ::.: I, } :: ::: :: ::.: ++20

8

, II 

ground. 

Anemo- } 250 140 2'5 - 1'6 + I 9 ) \ 250 I 340 0'9 +0'3 -0'8 ) 

Ge:::;hiC ~3 h.1 ---,0;;- 10 - 3 +9 Weight of balloon JI"0;';::- ~at ih.;I---IS;- -7- -0--~ 
wmd. free 11ft 51'2 gm. I 

Cloud Observations 
and Remarks. 

Atmosphere slightly misty. 
Clouds Ci. from S. S. W.? A. -Cu.; 

A. -St. and Cu. from S. 
Sky two-tenths clouded. 
Balloon lost in distance. 
Thick hoar frost on ground. 

Anemometer had shown a 
north - north - westerly current 
for some hours. Balloon 
reached its maximum distance 
to S. S. E. at 55 secs. from start, 
at a height of 124 metres above 
ground, and then returned 
nearly overhead. 

Pressure Distribution (7 h.). 

Depression W. of Ireland. 

Weight of balloon 10'5 gm., 
free lift 35' 5 gm. 

SOUTH F.ARNBORO"CGH. NO.391. October 1,1915. 7h.lom.G.M.T. SOUTH FARNBOROUGH. No. 392. October 1,1915. II h. 50 m. a.M.T. 

Greatest 
height. 

100 m. 
above 

ground. 

.Anemo­
meter. 

} 2200 

2000 

1750 

1500 

1250 

1000 

750 

500 

} 105 

340 

340 

330 

335 

330 

320 

315 
320 

9'0 

7.0 

6'5 

6'0 

8'5 

9'0 

10'5 

10'0 

light 

+ 3'0 -6'5 

+3'5 -5'5 
+2'5 -5'5 

+4'5 -7'5 

+6'0 -7'0 

+7'5 -7'5 

+6'5 -7'5 

+6'0 - 1'5 

2'0 

Atmosphere fairly clear. 
A very little high cloud low 

down on horizon. 
Balloon lost sight of. 
Maximum velocity at 650 m. 

12'0 m/s. (+ 8'5 W.E. ; -8'5 
S.-N.). 

Pressure Distribution (7 h.). 

Anticyclone W. of Spain. Wedge 
running N.E. over Ireland. 

} 2100 

2000 

1750 

1500 

1250 

1000 

750 

500 

} lOS 

320 

32 5 
32 5 
320 

315 
310 

310 

8'5 + 5'5 - 6'5 

5 '0 + 3'0 - 4'0 

8'0 + 4'5 - 6'5 

8'5 + 5'5 - 6'5 

14' 5 + 10'5 - 10'5 

9'0 + 7'0 - 6'0 

9'0 + TO - 6'0 

4' 5 + 3'7 - 2'6 

2'5 + 2'0 - 1"4 

2'0 

Atmosphere clear, with high 
visibility. 

Practically no cloud. 
Balloon lost in distance. 

Pressure Distribution (7 h.). 

Anticyclone W. of Spain. W ed ~re 
running N.E. over Ireland. 

(18 h.) Wedge moved E. to 
England. 

------- ----- ------------------------------- ----- ------ ------ --- ---1------------------------
Geostrophic (at 7 h.) 

wind. 
340 II - 10 I ... Approx. weights: balloon 4 gm .. (at 7 h.) 

free lift 16 gm. (at 13 h.) 
340 
300 

II 

6 
+4 -10 

+ 5 - 3 
Approx. weights: balloon 4 gm., 

free lift 16 gm. 

SOUTH FARNBOROUGH. No. 395. October 4,1915. II h. 35 m. G.M.T. SOUTH FARNBOROUGH. No. 396. October 5, 19 15. 9 h. 15m. G.M.T. 

Greatest 
height. 

loom. 
above 

ground. 

Anemo­
meter. 

} 2300 

2000 

1750 

1500 

1250 

1000 

750 

500 

} lOS 

10 

355 

350 

360 

30 

40 

50 

25 

20 

350 

10·5 

7'5 
6'5 

6'5 

9'5 

12'0 

2'5 

light 

- 2'0 - 10'5 

+0'5 

+ 1'0 

0'0 

- 7'5 
- 6'5 

- 6'5 

'} 

I 

I 
I 

-7'5 - g'O ~2'4 

4'0 I - 5"0 

- 1'9 

_= 4'1 I 
2'3 -0'9 

J 

Atmosphere slight mist. 
St.-Cu. 
Balloon lost in St.-Cu. clouds. 
Local minimum in velocity at 

625 m. 3·om/s. (- 1'5 W.-E. ; 
- 2'6 S.-N.). 

Pressure Distribution (7 h.). 

Anticyclonic wedge Norway to 
British Isles. 

} 2850 

2500 

2000 

1750 

1500 

1250 

1000 

30 

25 

20 

10 

35 

35 

40 

40 

25 

360 

360 

11'0 

12'0 

10'5 

6'0 

7'5 

9'5 
12'0 

12'5 

10·5 

4'5 

2'0 

- 5'5 - 9'5 

- 5'0 - 11"0 

- 3'5 - 10'0 

- 1'0 - 6'0 

-4'5 - 6'0 

- 5'5 - 8'0 

'} 

I 
I 
I 

-7'5 - 9'0 ~2'4 

- 9'5 I 
- 9'5 

0'0 - 4'5 

0'0 - 2'0 

I 
I 
) 

Atmosphere clear. 
Fr.-Cu. and A.-Cu. 
Balloon lost behind Fr.-Cu. 

Pressure Distribution (7 h.). 

Anticyclone beyond Baltic. 
Wedge runmng down to 
British Isles. 

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

- 5 
Geolltrophic (at 7 h.) 

wind. (at 13 h.) 
Inde termin ate. 
50 7 - 5 

Approx. weights: balloon 12gm., (at 7 h.) I free lift 45 gm. (at 13 h.) 
9 -6 

10 -6 
- 7 
- 8 

Approx. weights: balloon 12 gm., 
free lift 45 gm. 
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10. SOUNDINGS WITH PILOT BALLOONS---continued. 

----------------------------------------------------------li---------------------------------------------
SOUTH FARNBOROUGH, No, 398, October 8, 1915, 7 h, 10 m, G,M.T. SOUTH FARNBOROUGH. No. 404. October 13,1915. 9 h, 35 m. G,M,T. 

Greatest 
height, 

100 m. 
above 

ground, 
Anemo­
meter, 

Height 
ahove 

M,S L. 

metres. 

} 3000 

3000 

2500 

2000 

1750 

I 1500 

1250 
1000 

750 

500 

} 170 

} 105 

Wind. 

-------------------
Dire0- Components. 
tion, Velo-

(90"=E., city. j 
1800 = S.) W.-E. S.-N, 

Degrees 
from N, 

160 
165 
165 
160 
160 
165 
175 
160 
155 

125 

100 

mis, 

12'0 
10'5 
I 1'0 
10'5 
9'5 

11'0 
10'5 
II'O 

II'O 

7'0 

1'5 

mis, mis, 

Ii 
-4'0 +11'5 
-2'5 + 10'0 
- 3'0 + 10'5 
- 3'5 + 10'0 
-3'5 + 9'0 
- 3'0 + 10'5 
- I '0 + 10'5 
-4'0 + 10'5 
-4'5 + 10'0 

- 5'5 + 4'0, 

-1'5 + 0'3 

m/s. 

2'4 

Cloud Observations 
and Remarks, 

Atmosphere hazy. 
Ci, and Cu, 
Balloon lost in distance and haze. 

Pressure Distribution (7 h.). 

Low pressure centred ;:lear Ice­
land. "V " stretching down 
to Bay of Biscay, 

Wind, 

Height 1-----------

above D' I I ~rec- Compon_ ents. 
M,S,L, bon, velo-I 

(900 =E" city, ---
18oo =S')1 W,-E.j S,-N. 

metres, 

} 460 0 

4500 

4000 

3500 

3000 

2500 
2000 

1750 
1500 
1250 

1000 
750 

500 

} 170 

} 105 

Degrees 
from N, 

32 5 

330 

32 5 
325 
30 5 
310 
295 
320 
325 
330 

32 5 
32 5 
345 

mis, 

12'5 

14'5 
15'5 
12'5 
7 '5 
9'0 
7'0 
4'5 
4'0 
8'0 
6'0 
7'5 
7'5 

4'5 

light 

mis, 

+7~0 

+7'5 
+9'0 
+7'0 
+6'0 
+7'0 
+6'5 
+2'9 
+2'3 
+4'0 
+3'5 
+4'5 
+2'0 

+4'1 

mis, m/s. 

- 10'0 ') 

-12'5 I 
- 12'5 
-10'0 I 
- 4'5 
- 6'0 I 
- 3'0 I 
- 3'4 
- 3'3 ?- 2'0 
- 7'0 I 
- 5'0 
- 6'0 I 
- 7'0 

- 1'9 I 
... J 

Cloud Observations 
and Remarks. 

Atmosphere rather hazy at first. 
A. -Cu. coming from N. 
Balloon lost in distance, 
Maximum velocity at 4225 m. 

17'5 m/s. (+ 10'0 W,-E.; 
- I4·5S.-N.). Localmaximum 
2775 m. 13'0 mis, (+10'0 
W,-E.; -8'5, S.-N.). 

Pressure Distrib1tlion (7 h.). 

Deep depression S. of Iceland. 
Secondaries in region of British 
Isles, 

--------- ------ --------- ------------------- ---- ----- -------- '-- --------------_ ... -
Geostrophic (at 7 h,) 

wind, 
10 -2 +10 Approx, weights: balloon 12 gm" (at 7 h.) 

free lift 45 gm. (at 13 h.) 
270 6 

250 I 5 
+6 
+5 

o 
+2 

Approx. weights: balloon 4 gm" 
free lift 16 gm. 

SOUTH FARNBOROUGH. No. 406. October 15, 1915. 10 h. 0 m. G,M.T. SOUTH FARNBOROUGH, No. 415. Octoberz6, 1915. 7h.15ID.G.M.T, 

Greatest 
height, 

loom. 
above 

ground, 
Auemo­
meter. 

} 2650 

2500 
2000 

1750 

1500 
1250 

1000 

750 

50 0 

} 170 

} 105 

260 

60 
95 
95 
75 
55 
70 
6S 
45 

40 

calm 

1'0 

I' 5 
4'0 
4'0 
5'0 
5'0 
3'5 
3'5 
1'5 

0'5 

+ 1'0 +0'2 

- 1'3 
-4'0 
-4'0 
-5'0 
-4'0 
- 3'3 
-3'2 
- 1'1 

-0'8 
+0'3 
+0'3 
- 1'5 
-3'0 
- 1'2 

:,,~.:~ J -0'3 -0'4 

2'0 

Atmosphere foggy. 
Ci. from S, W, and St,-Cu, 
Balloon lost in St, -Cu. 
Calm at 2575 m. 
Maximum velocity at 1400 m. 

7'0 mis, (-6'5 W.-E.; -3'0 
S.-N.), 

Pressure Distribution (7 h.). 

Depression, Icela.nd to Spitz-

}4275 

4000 
3500 

3000 
2500 
2000 

1750 

1500 
1250 
1000 

England and France. 
bergen. Uniform pressure, } 

750 

500 

} 

65 

65 
65 
60 
65 
70 

60 
55 
55 
55 
50 
45 

25 

20 

20'5 - IS'5 - 8'5 \ 

19'0 - 17'0 - 8'0 
22'0 - 20'0 - 9'5 
19'5 -1],0 -10'0 
17'5 - 16'0 - 7'5 
19'0 - IS'O - 6'5 
16'5 - 14'5 - 8'5 
15'5 - 12'5 - 9'0 
16'0 - 13'0 - 9'0 
14'5 -12'0 - 8'5 
18'0 - 14'0 - II'S 
16'5 - 11'5 -11'5 

5'5 - 2'5 - 5'0 

3'5 - 1'2 - 3'3 

2'4 

Atmosphere very clear. 
Ci, from about 65°. Some St.-Cu. 

on northern horizon. 
Balloon lost in distance, (High 

power eye-piece in use.) 
Maximum velocity at 3350 m, 

26'0 m/s. (.....:.23·5 W.-E.; 
- I 1'0 S,-N.). Local minimum 
at 2700 m. 13'5 m/s. (- 12'0 
W,-E.; - 5'5 S.-N,), 

Pressure Distribution. (7 h.). 

Anticyclone off N. W, coasts. 
Depression, Western Mediter­

ranean, 

SOUTH F'ARNBOROUGH. No. 420. October 29, 1915. 10 h. 45 m, G.M.T. SOUTH FARNBOROUGH, No. 42 I. October 30,19 15. II h. 45 m. G.M.T, 

Greatest 
height, 

loom, 
above 

grvund, 
Anemo­
meter, 

450 0 
4000 

3500 
30 00 
250 0 
2000 
1750 

150 0 
1250 
1000 
750 

} :: 
} 105 

190 

190 
210 
21 5 
21 5 
195 
190 

190 
200 
21 5 
230 

235 
240 

21 5 

calm 

6'0 

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

2'5 

0'5 

+ 1'0 

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

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

+6'0 

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

+ 1'3 

+0'3 +0'4 

1 

I 
I 
I 
I 
?- 2'9 

I 
I 
I 
I 

) 

I Atmosphere clear above ground ~J 2150 
mist, 

Ci.2. 
Balloon burst, 

Pressure Distribution (7 h.). 

Uniform relatively low pressure 
over British Isles. 

(18 h.) Lower pressure to north­
westwards. 

2000 
1750 
1500 
1250 
1000 

750 

500 

195 

190 
200 

195 
185 
180 
175 
165 

4'5 

4'5 
4'0 

4'0 

3'5 
4'5 
5'0 

5'0 

3'5 

light 

+ 1'2 

+0'8 
+ 1'4 
+1'0 
+0'3 

0'0 

-0'5 
- 1'5 

-2'0 

+4'3 ') 

.. ' I 
::: I 

+:;'4 I 
+3'8 I 
+3'9 ?-2'4 
+3'5 I 
+4'5 
+5'0 I 
+5'0 

+3.
0 

J 

Misty below, clea.r above. 
Ci.-Cu, I from 8,S,E. 
Balloon lost in factory smoke, 

Pre,sure Distribution (7 h,). 

Depression W. of Ireland. Uni­
form pressure over England. 

(18 h,) Depression adva.nced east­
ward. 

Note,-In addition to the ascents recorded above, pilot balloons, which were lost sight of before reaching a height of 2 kilometres, were sent 
up during the month at the various stations as follows :--Aberdeen, 3; Eskdalemuir, 2; South Farnborough, 24. 
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11. SOUNDINGS 'VITH REGISTERING BALLOONS. 

BENSON. No. 313. October 7,1915. 7 h. 0 m. G.M.T. 

Height 
Temperature. 

above Pressure. 
~ 

I 
Humidity. Remarks. 

Fall M.S.L. Reading. per Km. 
I I 

km. mb. I 
I % a. a. 

Height Pressure. Temp. 12'00 194 217 

I 

. .. Light S.E. wind; fog early. 
above M.S.L. One trace shows an inversion frc 

I I '81 200 217 -4 ... 274 a. to 278 a. at 1'3 k 
GREATEST } 12'4 km. 182 mb. 218 a. 

Height above M.S.L., 57 m. 11'00 238 21 3 . .. The other shows a uniform tel 
HEIGHT. 

266 +7 I perature of 276 a. from 1'0 
PLACE OF FALL, Midhurst. 

10'00 220 ... 1'5 km . and an inversion 
LOWEST } 11'1 km. 233 mb. 21 38.. 9'21 300 226 +8 ... 278 a. at 1'6 km. 

TEMPERATl'RE The up and down humidity trac 
Distance, 72 km. 9'00 

I 
309 228 '" differ largely, but both show",",",",","," 

BASE OF } 11'1 km. 233 mb. 
and 8'00 359 235 +7 great decrease in humidity 213 a. Orientation, 1600 from N. 

. .. 
STRATOSPHERE, the inversion. 

7'25 400 23S +5 , .. Base of stratosphere at I 1'0 kl~';'';'';'';'';'';' 
Type I. 7'00 415 240 '" on one trace and at 1 1'3 on t: 

6'00 478 +9 other; temperature 213 a. ( 

249 ... both . 

at 7 h. G.M. T. 
5'66 500 252 ' .. 

Data for Station. 
5'00 546 258 +9 

35 
{ Direction, ? 90 0 

+7 
Presswre Distribution (7 h.). 

GEOSTROPHIC \VIND, 4'27 600 263 .. , 

Velocity, '?4 m/s. 4'00 622 265 40 Depression W. of Ireland. 

+6 
Anticyclone Scandinavia to Franc 

Correction for curvature of isobars ? 3'07 700 • 27 1 , .. Irregularities of pressure cau 

706
1 

- value of gradient wind to j 

Gradient Wind ? 3'00 27 1 40 
uncertain. 

2'00 Soo 276 +5 40 {W. to E. '! 1'06 276 0 
Components, 900 , .. 

S. to N. ! 1'00 906 276 95 
0'21 1000 280 95 ---- ---------------------------------

Ground 1 lOIS 2S1 ... .., 

. M.S.L'I 1025 ... .. , ... 

12. N EPHOSCOPE OBSERVATIONS. 

ABERDEEN. Taken at 13 h. (1 p.m.) G.M.T. 

I Computed for 1000 m. 
I Direction. 

Date, Type of Cloud. (90 0 = E., Velocity Components. Remarks. 

180 0 =S,) 

V. W.-E. 
I 

S.-N. 

I 

0 mIs, 
I m/s. m/s. 

I St.-Cu. 345 3'S + 1'0 - 3'7 St.·Cu. formed from apices of Cu.-Nb. 

2 

I 

St.'Cu. 232 5'0 + 3'9 + 3'1 Normal type. 

S Ci. 45 2'8 - 2'0 - 2'0 Radiant-point = N. E. Striae at 90° to direction. 

6 A,-Cu. 272 0'4 +0'4 0'0 Observation at 12 h. 

7 St,·Cu, 176 10'0 -0'7 +10'0 

8 St.-Cu. lSi 2'0 +0'2 + 2'0 St,-Cu. in extensive lenticular mass. 

9 St.-Cu. 176 6'9 -0'5 + 6'9 Normal type, 

13 Ci.-Cu. 255 1'6 + 1'6 + 0'4 False Ci., massing into lenticular sheets of Ci. -Cu. 

IS Cu. 240 5'0 +4'3 + z'5 
18 St.-Cu. 305 1'3 + 1'1 - 0'7 

21 St.-Cu. IZ3 3'7 - 3'1 + Z·O 

22 Cu.-Nb. 157 15'0 -6'0 + I3'S Base measured. 

25 I Cu,-Nb. I 6'0 - 0'1 - 6'0 Degraded sheet of cloud. 

26 I Cu.-Nb. 350 10'0 +1'7 - 9'8 Degraded sheet of cloud. 

27 
I 

Cu.-Nb, 100 2'0 -z'o + 0'3 Heavy degraded mass of cloud. 
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1. SUNSHINE .AND SOLAR RADIATION. 

S\lcTH KB!'iSI!'iGTON,-Lat, 51" 30' N, Long, 0° 10' W, RICHllOND,-Lat" 51" 28' ;.;, Long, 0° 19' W, ESKDALEMUIR, Lat, 55° 19' N, Long, 3° 12' W, CAHffiCIVIlJ:N, 

Bright Sunshine, Bright Sunshine, ° ltadiation at Noon by 
Angstrom Pyrheliometer, Bright Sunshine, Radiation by Angstrom 

Pyrheliometer, Bright Sunshine, 

Day" 
Pel' cent, 

Total, ' of 
! POfisi1.Jle, 
I 

Itadiation received on Horizontal Surface 
by Callen dar Radiograph, 

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

Daily 
Total. 

I 
Pel' ~int, For-:ai.i~-~~-11,30 h, Total. I Pel' g:nt, 

Planetary, A t I ",' to Possible, 
moun, .LIme, 12,30 b, 

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

_T_o_ta_I.--,I_:_:_:s_~t_:e_t:'I_~_im_e_, --'.1_Sky·1 ~ ,;.. z·1 Inlen'''r 
1 

Per cent. 
Total. of 

Possible, IntenSity,1 V~~~,al 1 Sky, 
ponent, 

2 

3 
4 
5 
6 

i 
8 
9 

IO 
II 

12 
13 
14 
15 
16 

17 
18 
19 
20 
21 

-- hr, 1- " 

,rS 
3'8 
3'2 
2'2 

1'5 

S'3 
2'3 

0'2 

2'4 

5'1 
4'4 
5 'I 

·ro 
2'4 
2'1 

50 
40 

34 
23 

16 

58 
25 

2 

27 
57 
50 
58 

46 

i/em"l 129 

x 475 I' 

413 
402 I 

457 ! 

275 I 

205 I 

28
5 I 140 

465 I 

393 
174 I 

386 
395 
370 
422 

339 
13 1 " 
266 
246 
100 

% 
10 

39 
34 
34 
39 
24 
18 
26 
13 
44 
38 

17 
39 
40 

38 
44 

36 
14 
29 
28 
II 

mw/cmZ, 

13 

33 
29 
28 
29 
16 

12 
23 
10 -, 

x 33 
26 

23 
23 
23 
21 
24 

20 
16 
19 
25 

6 

h, m, 
II 5 
12 5 
II 35 
12 57 
IO 50 
IO 5 
13 50 
13 15 
II 45 
II 15 
II 5 

13 45 
13 15 
12 15 
12 30 
II 15 

12 30 
13 15 
II 55 
12 20 
14 0 

mw/cm', 
10 

x 33 
29 
20 
21 
12 

II 
18 
10 
24 
24 

12 
27 
23 
21 

20 
10 
19 
25 
5 

hr, % mw/cml, 

4'8 50 
4'6 48 49 
1'9 20 
2'0 21 
I '0 I I 

2'0 22 

x 6'3 69 
2'7 30 33 

2'5 28 
x 6'3 71 

5'1 58 
x6'3 72 

4'9 56 

I '0 I I 

0'3 3 

Dlw/cm', 

19 

12 

19 
18 

14 

Cu, 

Ci,-St, 

hr, 
3'7 
6'1 
5'2 
2'9 
3'0 
0'1 

1'2 

6'7 
67 

Clear 0'2 
Clear IX 7'4 

Hazy 5'4 
- 6'3 
- 1'1 

- 6'0 
- 0'4 

% 
40 

66 
57 
32 

33 
I 

13 

79 
80 

2 

89 

66 
77 
14 
75 
5 

, 

h, m,! 

=1= 

10 47 Ci. 3·47 

- - I -

II 58 Clear! 3'36 

I I 58 Clear 

II 58 Ci, 
II 58 Ci,-haze 

3'60 

3'68 
3'74 

53 

72 

39 
72 

hr, 
1"5 
3'1 
2'7 

~ 7'4 
4'9 
2'0 

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

I 
- I 

1'2 
5'4 
2'9 
6'4 

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

% 
16 

33 
28 
79 
53 
22 

3 
7 

20 
59 

13 
61 
33 
14 
63 
27 
17 

I 

22 - - 151 18 12 12 20 12 - - - - - - - - - - - 4·5 54 
23 - - S4 10 8 IO 30 6 - - - - - 3'6 46 - - - - 4'5 54 
24 0'7 8 292 35 23 II 50 23 1'2 14 - - - 0'2 3 - - - - 0'2 2 
25 0'1) 10 231 28 22 12 5 22 2'2 26 - - - 4'1 53 - - - - 7'2 87 
26 ~ 5'7 x 69 321 40 20 II 40 20 5'5 66 40 12 Hazy 6'3 82 - - - - 1'5 18 

27 - - lI8 IS 12 12 35 9 - - - - - - - - - - - - -
28 - - 255 32 17 IO 20 13 _ _ _ _ - - - - - - - 0'8 10 
29 - - n 47 6 on 4 12 10 4 - - - - - - - - - - - 2·4 30 
~ 1'6 20 237 __ 31 22 II 40 22 1'5 18 54 16 Clear - - - - -=-- __ -___ ~2 ___ I_S_ 
Means ~ __ ~== --273 1 ____ 28-- --2-0- - _~ 2'07 __ 2_4_ - --=--I-=-~~_ --=---=- __ -__ ~--3-0-
Normal 1'33 IS - i - i _ _ 1'70 20 - _ - 1'57 19 - -! - 2'20 26 

~ __ ! year8-~ ~30 years-~ ~4 years-~ 'i +--80 ye.ra-~ 

2. ~lETEOROLOGY AND MAGNETISM :-CAHIRCIVEEN (VALENCIA OBSERVATORy).-Lat, 51 ° 56' N, 
Heights above M, S, 1. :-H=12'5 m, Hb =13'7 m, Ha=26'4 m, Above Ground: ht=l'2 m, hr =O'56 m, 

Long. '10° 15' W. 
ha =13·9 m. 

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

Day, 
Air Pressure at 
~tation Level. 

Ail' Temperature in 
Degrees Absolute, 

--- 1- ----~--,---~--

Humidity, 

Vapour 
Pressure, ! Percentage, 

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

and Velocity 
(metres per second), 

Cloud Amount 
(0-10) 

and 
Weather, 

21 h, 

Rain 24 
hours 
begin­
ning 
9 h, 

Remarks, 

__ ~: ii' 21 h, 9 h. 21 h, .Max, :Min, ~~'I~ 21 h, 9h, 21 h, 9h, I 1-------'----1------ 1--------------

~Oll+ 200+ 200+ 200+ 
mb, I IIlb, millibar, 11"/ % 

I 1005'311012'1 St2 8~'S 83 80 9'0 8'0 84 77 
Dir, mIs, 

I 6 
Dir, mIs, 

2 3 
2 

Tenths of 
Sky covered, 

2 1012 7 iIOII'2 76'7 75'0 82 74 7'2 6'21 90 88 

1000 8 

3 1010'0,1010'8 73'6 77'4 81 n 72 5'6 6'5 i 88 78 
4 101 5'9 ilO20'2 77'3,77'9 81 77 7'1 6'5 I 85 75 
5 1021'3 1102)'11 78'082'4 84 76 7'5 8'9 86 76 
6 1026'7 1024'8 80'8 80'7 . 84 79 S'3 10'0 79 96 

5 
4 

II 

o 
2 

4 
2 

I 

6 
6 
2 

2 

4 
6 
6 

9 
7L.....J 
200 
4 

o '8 

7 1022'41017'9 81'2 84'0 x85 80 10'7 11'6 99 89 0 i 25 5 1000 
8 1012'I 1002'3 84'3 83'7 x8S x83 11'3 II'S 85 90 22 8 19 8 10 
9 994'1 996'1 80'2 80'9 84 78 7 '7 ~'5 76 80 25 9 28 8 6 

10 1004'0 1007'0 81 '0 79'9 82 79 7 '2 7 '9 68 80 28 II 29 4 5 
II 997'2 976'3 78 '6 82'7 83 78 7"6 II'S 84 96 9 7 II 5 lOe 

2 

I 

I 

9 
5 
3 

10 
7e 
6 

10 

12 961'5991'784'7 80'2 x85 76 13'5 5'8 99 n57 20 4 32 18 lOe 7 
13 1008'0 1010'6 80'3 78'1 81 78 7'6 7'3 74 83 26 7 28 8 8 7e 
14 1009'7 101),0 79'6 75'7 81 75 8'3 7'1 85 95 30 5 - I' 8e 7e 
15 1010'2 1015'4 73'S 75'0 80 73 6'2 6'4 97 91 - I - 0 8L.....J OL.....J 
16 1022'2 1022'6 75'1 79'2 80 74 5'3 6'6 76 70 7 4 9 6 IL.....J 8 

mm, 

0'2 

3'2 
11'3 
6'1 
3'3 

x68'4 

29'6 
8'7 
2'5 
0'2 

Fair from 10 h, Fine sunset, 

L-J a, Fine, Fine sunset, 
L.....J a, Fine to c, Fine sunset, 
00 a, Fine, Fine sunset, 
Fine to c, v, during day, 
Fair to c, a, ; dull later, 

00 early. Drizzling e showers, 
Occasional _ showers, q, afternoon. 
e showers, ... 9 h; q, p, 
... showers n, and during day, 
_ from 7 h, v, afternoon, 

_2 all n, and a, Great floods, ./ 13 h,­
e showers, [21 h, 
e showers, v, at times, 
... showers past n, L.....J a, Fair. 
L.....J a, Fine and clear, 

17 1020'S 1021'2 80'5 80'4 82 79 7'4 7'4 7I 72 II 8 II 7 3 4 - Fine, Fine sunset 
~~ ~~~I2 :1023'3 80'3 80'1 82 80 7'5 7'8, 73 77 12 5 II 5 4 3 - Fine, WO 20 h,-21 h, 

'2 1026'0 8c'I 81 '6 82 80 6'~ 8'0 68 72 9 8 12 9 600 8 - Fine to c, (Do 21 h. 
20 1029'1 1032'2 82'0 82'6 83 81 8'6 9'4 75 79 13 II 14 9 900 1000 - Dull, with 00, 
21 1034'1 1033'2 82'1 80'3 83 80 9'2 8'1 80 79 13 7 II 4 1000 4 - Dull and c, UJ all evening, 

22 103~'7 1029'7 74'8 77'0 80 74 6'4 7 '4 92 91 7 2 - I 700 1000 - :Mostly bright and sunny, 
23 102 '9 1030'1 73'7 78'9 82 n 72 5"7 7'8 S8 84 - I 5 6 3L.....J 1 - Fine (l, to c, 
24 1031'1 1030'3 75'0 78'3 81 75 6'5 8'0 93 90 6 2 5 3 4 900 - Fair to c, and 00, 
2~ 1029'91027'7 75'2 76'0 n79 74 5'6 7'1 78 94 6 4 - 0 0 9 1'2 Fine and cloudless, Brilliant afterglow. 
2 1024'6 1022'9 76'1 79'2 80 74 7'7 8·5 I 100 90 - I 4 2 4=0 10 - =2 to tine a, 0, in afternoon, 

27 1019'8 1016'2 79'1 80'9 82 77 8'1 'I 86 98 5 10 3'5 2S 10098 10 3 12 15 7 9 UJ 7 h, c, to 0, a, _0 showersp, 
8' 996'9 SO'7 80'5 82 80, 8'7 7'9 83 76 15 7 15 S 10 10 14'6 Mostly 0, 

29 9 2'2.979'5 79'6 78'4 81 78! 9'4 8'3 I' 97 93 2 18 8e • 4'4 h h h 

Magnetism, 

flori- Declina- , 
izontal tion IDelma-
lForce, West, tlon, 

.. , 
17874 20 1'0 68 8'S 

17874 20 2'7 68 7'6 
17874 ,.. • .. 

'0 979 I 15 3 lOe _ 3 h,-II h, ....... 15 ' e sower 20 , 
~~S 971'9 80'o~_!'5 82 -.1.2... ~ 10'2 :_~ 92 17 4 15 6 9- 8 '" _ showers a, .0 later, < 18 h, 
Means 1013'41-10-13--'-' -gg- 6 <,;' 8 ' 8 ---;~I----::-'I--""---- _...:I~I~'9~1~ .. ~~~:.:..;;~::..;._~ ...... "="'='_::_::_-.l=----I_;;;';Q'_;:;::;' ~ ~"-
-~-, -It-::--''--!---- 3 7' 79' 01'9 77'0 7'9 '21 4 S4 . 4_'_6_, __ --'5'-'~I-l--6-'8-- 6'5 169'1 Monthly Totals or Means, 17872 20 1'9 68 8'1 
- ollna IO~I'4 ilOlI-:-5 81-3 8~4 84'2 79'0 ~ -g.6 ~ --s6 ,-~_ 4

0
yeal's ~ ~ 25 years ~ ~ 5'7 5'8 - ----=---138~ Normals. 

~o years ~ 40 yrs, 

w x denotes the maXImum and n the mmlmum value in the column, 
t, 43708/421-400-7/17.-N. & Co" Ltd, Gp, XV, 11 
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3, ~lETEOROLOGY :-RICHMOND, SURREY (KE\V OBSERVATORy),-Lat, 51
0 

28' N, Long, 0
0 

19' W, 
Heights above "Mean Sea Level :-Rain-gauge Site, H = 5'5 m, Barometer, Hb = 10'4 m, Cnps of Anemometer, Ha = 25 m, 

Heights ahove Ground :-TherIllOlll€ters, lit = 3'0 m, Rain-gauge, hr = 0'53 m, Cups of Anemometer, h n = 20 m, 
"--- ----"------;------------=-------"---------------"-"--~,------------

Air Pressure 
at 

Station 
Lev!:'l. 

Air Temperature in 
Degrees Absolute, 

Humidity, Wind Direction i; Rain 
__________ IPoints (8=E, 16=S) Cloud Amount 24 

and Velocity and hours 

I: 
o Earth 

Temperature 
at 9 h, 

Height above M, S, L, 
of Surface of 

Underground "rater, 

Day Vapour 
Pressure, P Weather, ercen tage, (rnetTes per second), hegin-

(----------1 ning 

__ 9~J ___ =1~'-- 9 h, 121 11,: Max, J Min, 9 h, 121 h, 9 h,I21 h, 9 h, I ~ 9 h, i 21 h, 9 h, 
I I I - --------.-.- .. -~- -------

200 + ' 200 + '200 + 200 + Tenths of Sky 
mb, mb, I millibar, % % Dir, mis, ' Dir, mis, covered, 
993'2 1000'7 8~'4 8~'3 ~b xSo II'I 8'2 95 80 2 5 32 5 10.=° I 

2 1004'7 1006'S 7b'6 j 77'6 81 76 7'1 69 79' 82 31 7 31 3 I 0 
3 1007'3' 1010'1 75'7 77'4 81 74 6'2 7'6 84 92 31 2 I 32 2 0=° 0=° 
4 lOll '4 i 101 5'1 79'6 i 80'1 82 76 8'5 7'4 87 73 32 5 3 4 8 10 
5 1015'8: 101~'''' 77'0: 76'4' 81 76 7'2 7'0 89 90 I 2 32 3 1'1=0 0 

1022'0 
!

' 1022'4" 6 77'0 '80'1 82 76 7'8 8'9 97 88 3 2 - I 10:=° 7=° 

mm, 
4'6 

0' I 

200+ 

75 
69 

7° 
7° 
73 

0'3 m, I 
200+ 

8i '2 

81 '0 

80'0 
79'3 
79'6 
79' I 

1'2 m, 

200+ 

84'0 
84'0 
83'8 
83'8 
83'6 
83'3 

Daily 
Mean, 

Gm, 

19 1 

193 
197 
201 
205 
20g 

7 1020'5 1015'3 74'8 80'5 81 73 6'7 9'6 96 93 - I 24 2 ~10= 9=° 71 79'0 83'1 210 
8 lOll '8 I 1006 '0 79'8 81 '8 i 84 78 9'3 10'4 94 92 23 2 20 3 10=° 4 73 79' 3 83' I 2II 
9 994'8 i 987'5 83'4 78'2. 84 76 10'3 8'2 82 93 19 7 20 3 10. 1=° 9'5 79 SO'I 82'9 212 

IO 989'6 1 996 ' 3 78 '2 78'8 I, 83 76 7'7 7'1 87 77 22 4 24 5 2 I 72 79'7 82'9 21 3 
II 1003'1 I 989'9 77'1 79'0: 81 76 7'2 8'6 88 92 21 2 10 5 3=° 10.=° X16'8 72 79'0 82'S 214 

12 976'9; 969'9 81'1 83'31.I':S6 79 IO'S II'2 100 90 - I 17 6 10.= 10. 8'1 77 78'2 82'7 21 5 
13 992'0 i 1005'3 76'6 76'0 81 75 5"4 6'0 n69 80 27 9 25 2 9 3 76 80'1 82'6 218 
14 1006 '0 : 1009' 5 74'0 73'4 78 73 6'0 5'5 91 87 25 2 - I? 6=°,--, 0=°,--, 0' I 69 78'6 82' 5 222 
IS 1010'8 1008'6 72'S 75'9 78 71 5'2 6'6 88 87 - I 18 3 0=°,--, 10=°.° 4'5 66 77'6 82'S 228 
16 1016'S I 1024'6 74'8 74'8: 79 73 5'9 5'9 86 85 I 3 - I 6=° 1=° 69 77'0 82'2 234 

17 1025'9 1026' I 71'9 74'6, 78 71 4'9 5'8 86 85 29 2 - 0 2='--' 10=0 0' I 67 76'7 82'0 238 
IS 1026'2 1026'0 72'S 76'0 1 78 70 5'7 6'7 97 89 30 2 5 3 10=,--, 10=°.° 0'3 67 76'0 82'0 241 

19 103°'9 1033'8 73'2 78'4! 79 73 5'6 6'7 91 75 - ° 4 4 7='--' 10=0 68 75'8 81'6 243 
20 1038'2 104°'7 76'8 77' [i 78 75 6'1 6'3 77 77 6 5 6 2 9=° 9=° 73 75 '8 81 '2 243 
2J 1040' 5 ! 1036'9 77'0 76'4 78 76 6'S 6'4 84 83 4 3 4 4 10 10=° 72 76' I 81' I 243 

22 1033'0 1028'2 77'3 75'8 78 75 7'0 6'5 84 88 4 3 2 2 10=° 10=° 76 76'6 81 '0 243 
23 1026'41028'5 72'S 79'2 79 72 5'3 7'~ 90 8331 232 5 10=° 10 73 76 '9 80'9 243 
24 103°'2 1028'4 76'0 76'S 79 75 6'2 6'1 83 78 32 2 31 3 9=° 10 69 76'8 80'8 243 
25 1024'7 1020'O 72'4 75'7 78 I 72 4'4 6'5 76 88 28 2 28 2 2=°,--, 0=° 69 76'7 80'8 244 
26 1020'7 1024'8 73'6 72'9 77 I 72 5'1 5'0 81 82 28 3 - I 0=°'--' 0=°'--' 69 76'2 80'7 243 

27 1027'5 1026'8 69'3! 68'9 n 72: 68 4'3 4'5 I 93 100 - I - 0 0='--' 10=,--, n64 75'7 80'7 242 
28 1022'3 1010'4 73'9 71'6 74 'n 67 5'2 4'0 80 73 17 4 10 2 8=°,--, 0=° 66 75'2 80'6 241 

I Extremes--

cm, 
191 

244 

29 998'5, 986'9 75'1 81'9 82 72 6'4 11'1 90 98 - I 15 4 10=.° 10=°. 3'2 68 75'0 80'4 239 

30 ~~i~~~~~~-~- 8'5 8'8 93 ~_~_~ 17 4 7=°_ 10=0._ 4'4 _7_5 __ 7~_'I_II_-8~-'I----23-7-------
Mean~ 1013'7 ,1013'2 76'1 77'3 ' 79 '9,74'1 6'8 7'2 87 86 3'0 2'8 6'6 5'9 51'7 71 '3 77'8 i 82'1 225 -

Normal ~~I ~D ~ -:;;' ~-;76'6 ~-g:s-88-88- ---~ ---- 3'2 - ---- 55 '6 ---- --8~~I--8~-' 1- ------ -----
......... ~ " " \.. 0 years 

---

I 

2 
3 
4 
5 
6 

7 
8 
9 

10 
II 

12 
13 
14 
IS 
16 

17 
18 
19 
20 
21 

22 
23 
24 
25 
26 

27 
28 
29 
30 

Means 

Normal 
19U· l 4 

, 
40 years 25 years 30 years II years 

4, METEOROLOGy:-EsKDALEMUIR, DUMFRIESSHIRE,-Lat, 55° 19' N, Long, 3° 12' W, 
Heights ahove Mean Sea Level :-Rain-gauge Site, H = 242 m, Barometer, Hb = 237'3 m, Vane of Anemometer, Ha = 250 m, 

Heights above Ground :-Thermometers, ht =O'9 m, Rain-gauge, h r =O'38 m, Vane of Anemometer, ha= 15 m, 

979'8 984'2 77'3 75'0 80 

983'9 982 '9 76'4 71'7 80 
982 '9 987'8 74'6 72,8 79 
990 '2 99 1' 5 75'2 75'5 79 
990 '9 I 995'7 78 '2 74'4 81 
994'0 I 990 '3 74'6 80'7 82 

I 

986 '4 982 '3 81 '0 I 79'S I x83 
976 '2 969'3 79'9 79'8 , 82 
952 '1 948 '9 77'7 75'51 82 
952 '9 965'4 77'5 76 '0 79 
970' I 965'1 74'3 7°'7 78 

956 '9 956 '6 74'0 73'7 74 
967'7 975'3 73'9 72'0 75 
977'0 980 '1 71'9 69'S 74 
978 '6 983'0 65'8 7°'3 n 72 

993' I 997'6 71 '7 70 '0 76 

,998 '5 1000' I 66'7 65,8 75 
1000'0 1001 '7 68'9 74'0 77 
1005'6 1008' 5 73'8 72'S 76 
lOJ I' 8 1012'9 7°'9 68'3 77 
1012'3 1009'5 65'4 69'7 74 

1005' I 1001' I 70'4 72'7 74 
999'9 1003'5 75'6 71'6 78 

1004'2 1000'9 69'3 67'9 74 
995'7 994'4 76'2 74'8 77 
995'8 998'0 72'4 67'S 76 

996 '7 991 '6 69'4 73'0 74 
985'7 978 '2 74'1 73'4 76 
967'8 957' I 6]"2 75'0 76 
954'5 957'6 75'6 1 76 'S 77 

---------1_-

985'5 985'7 73 '3 1 73'0 77'1 
-------min;-979'3 979' 5 80'4 

74 6'7 5'7 81 81 2 7 I 6 6 I 1'4 

7° 5'1 4'6 66 83 I 5 - 0 2 400'--' -
69 6'2 5'4 91 90 2 4 2 2 8 I 0'2 
72 6'2 5'8 87 80 I 3 ' - ° 9 7 -
71 7'3 6'3 83 93 1 3 I - I 9 4 0'3 
71 5'8 8'7 86 84 - ° 20 4 8 9 -

x 79 7'5 8'2 7° 85 24 7 19 6 9 7 4'4 
78 9'3 9'2 94 93 20 5 17 3 10. 9 Ix 32 ' 3 
74 7'3 5'9 85 81 20 12 26 12 9 10. 6' I 

72 6'5 4'7 77 62 27 14 28 10 6 2 -
7° 4'9 4'0 74 77 32 3 4 2 3 ° 0'2 

72 6'0 5'5 91 I 86 4 8 I 14 10.* 10 8'8 

7° 5'4 4'2 83 74 28 12 29 2 0 6 - .-d ... 
66 5'0 2'7 88 54 28 5 - I 6 0 - 0 

0 

1 6 10 4 2'9 
Q;) 

63 2'4 2'7 71 n52 - 0 ... 
64 4'2 3'2 7I 65 I 3 I 3 0 0 - 0 

Z 
n 62 2'4 3'4 63 i 97 - 0 - 0 5 2 -

65 2'7 6'3 62 96 - 0 4 4 1'--' 5 0'3 

7° 5'5 5'2 85 88 6 6 - 1 9 6UJ -
67 5' 1 3'7 96 87 30 2 - ° 5'--' 3'--' -
64 2'7 4'4 84 91 - 0 - ° 4'--' 10=°,--, -

69 4'2 4'9 84 82 - 0 "- I 10= 10=° -

7° 6'2 3'6 85 69 ,- I 32 4 7 3 -
67 3'4 3'4 76 80 - 0 - I 10'--' 8 -
69 6'7 5'7 87 83 31 6 I 5 8 9 -
66 3'8 3'0 66 74 32 7 - I 1'--' I -

64 3'7 4'7 83 77 - 0 15 6 10'--' 10 I 1'0 

7° 6'3 5'5 9~ 87 16 6 15 5 10.* 10 3' I 
66 2'4 6'3 6 90 32 3 II 5 8 10.* 12'2 

75 7' I 7"2 9
6 92f-4-,~--_2-~-_~=0 14'2 

-----~;~-8; 4'21 3'6 6'8 I 5'7 69'2 5' 3 97'4 -
-------- ---------1--
74'8 7'6 -;-:-888-\87 6'1 I 6'1 - 1 - 181 '9 -

' I , 

Temperatures a.t or below the normal freezmg pomt of water are panted m small type, 

REMARKS, 

Mostly fair; • showers, )!( 

I-J early, Fine, 
*°8 h, Fair to c, q: evening, 
• shower 9 h, EB2 13 h. Fine a 
Fair to c, • 13 h, )!( from 19 I 
Dull and 0, )!( 22 h, . 

fternoon, 
1, 

0, till 13 h, • shower 20 h, 
.0 till 12 h, .2 in afternoon, .2 I h, • showers, .-.... 12 h, 
/ I h, and 14 h.-16 h, Fair to 
Fine a, and p, EB 15 h, 

fine, 

*°7 h,-9 h, *. (sleet) a, and 
00 3 cm, Fine, Parhelion 15 h, 
Fine hut cold, 

p, 

* from 12 h, 30 m, 00 5 cm, 
00 4 cm, Fine, 00 evening" 

Fine but cold, 00, 
00, '--' a. Fine a, .0 in aftern oon, 

21 h, 00, 0, a, Sunny afternoon, UJ 
Fine and sunny, 
Fine early; c, to 0, later, 

= a, =0 to = p, 
= a, Fair to c, later, 
Brillia.nt red sunrise, EB 9 h, OJ 18 h, 
c, to very fine, 
Fine and sunny, 

0, aU day, *0 22 h, 
* early, 00 2'5 em, 9 h, • 13 
Red sunrise, Dull. *. (sleet) 
• 12 h" then steady., 

h, 
in evenin~ 

Monthly Totals or Means, 
---

Normals, 
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5. ATMOSPHERIC ELECTRICITY AND TERRESTRIAL MAGNETISM :-RICHMOND (KEW OBSERVATORY), 

* The mean values of the Potential gradient in Table 5 are for 27 days; they are computed from the data for those days on which values at each of the four hours 3h 9h 

ISh 2Ih are given in the table. A similar note applies to the values in Table 6. t The insulation was less satisfactory than usual. ' , , 
, x 'denotes the maximum and 11 the minimum va.lue in the column. z Indeterminate, 

Potential Gradient, Ch Air-Earth.... <:) .... 

Volts per metre, t arge per cc, Current ,S ~ >. ~ ~ >.. 
:F'actor 2'24. x 10

20
, x 1016,' ~ ~ ~ ~ ~ ~ I---::---~;----------;-~:-II-------------I-~-n' 

1 __ --,--_--,--_-..,-__ 1 ______ 1 ______ ~ ~ ..... ~ ~ "-' Maximum, Minimum, ~ Maximum, Minimum, ...., 

~ ~ I5h, 21h, ~ ____ ~ __ ~--= ~ 180001'+' 180001'+' ~ 15°+, 15°+, ~ 
Day. Remarks, 

Horizontal Force. West Declination, 

vim, vim, vim, vim, E,m,-U, E,m,-U, Amp/cm2, l' h m l' h m l' h m I h m I I 

I .ti1l 9 h, Dulltoc, Clearn, 165 -65 100 450 2 2 489 1936 360 1533 129 :1:36'2 15 24 -1'7 19 28
1

37 '9 

2 Fine a, Fine to fair p, ISO 290 300 600 280 380 1 '05 0 454 20 19 412 10 0 42 19'0 15 54 6'0 20 2 13 '0 
3 '-' early, Fine till 13 h, Fair p, 450 630 365 550 340 360 0'75 0 0 457 21 3 429 10 50 28 18 '3 14 24 10'6 22 41 7 '7 
4 Fair to fine a. Dull to fair p, 400 440 425 780 390 220 0'95 0 0 460 18 12 436 20 6 24 17'5 12 48 II '7 1 28 5 '8 
5 Fine to c, 375 600 440 705 150 180 0'65 0 2 x 530 21 34 375 23 59 155 21 'I 18 8 -2'2 20 56 23'3 
6 =0 till II h, Fine to c, 425 525 490 490 0 2 515 I 27 n3 II II 27 X204 35'3 II 38 I 13 :1:5 1'0 

= till 9 h., then dull and 0, 680 400 450 400 0 445 23 59 402 II 14 43 19'1 14 38 7'3 19 40 II'8 
Dull a. Fine to fail' p. 300 250 300 350 360 150 0'70 0 480 22 3 414 8 43 66 21 '8 12 8 4'3 17 3 17'5 
}Iostly dull. • p, .2 14 h. 165 190 -655 575 2 471 23 55 425 14 II 46 20'3 12 35 9'1 21 20 II '2 

10 Fine from 9 h. v. p, [30 m. 275 500 265 415 990 500 0'85 0 478 6 34 418 13 34 60 23'1 14 20 13'1 22 0 10'0 
II '-' early. EB 15 h, • from 18 h, 250 650 500 z± 220 240 1'55 2 459 6 55 417 10 22 42 21 '6 14 3 8'2 22 10 13 '4 

12 = till 10 h, • at times all day, 450 165 150 z+ 2 1 476 17 32 418 10 18 58 19'8 12 5 9'1 21 35 10'7 
13 Dull to fair. CD 19 h, 200 300 265 690 2 0 491 0 41 442 15 46 49 18'2 12 16 12'3 2 2 5 '9 
14 '-' early. Fille from 9 h. 4251665 325 600 0 0 468 18 35 443 10 20 25 16'9 14 6 13'3 5 50 n 3'6 
IS ,-,early. Fine, • from 21 h, 550 555 575 -100 390 520 0'95 2 471 21 30 355 22 SO 116 17'4 II 53 -8'2 22 33 25'6 
16 *5 h,-7 h. 006mm,9 h , Fine, 3401930 550 855 220 200 1'00 2 479 19 22 372 13 53 107 27'5 12 49 -6'9 19 13 34'4 

j 17 '-'=0 early. =9h,-lOh, Fine, 500 495 755 755 390 360 0'60 0 2 479 2 55 366 II 45 II3 26'7 12 I 5'3 23 29 21'4 

,~. 18 '-'early. =a,andp . • oI8h,-2Ih, 450 930 655 665 280 430 0'30 0 2 489 0 38 397 13 27 92 30 '3 7 17 2'6 21 40 27'7 
19 '-' early. = 9 h,-Il h, Fairp, 705 705 615 1055 520 400 0'55 0 I 471 22 23 398 13 0 73 21'3 7 5 8'3 19 54 13'0 
20 Mostly fail', 805 655 690 705 0 2 508 22 49 391 15 33 II7 20'5 5 45 2'4 22 33 I~'I 

"f, 21 Dull throughout. =0 p, 325 550 465 440 0 492 20 24 417 J2 3 75 18'8 II 35 7'0 16 20 11'8 

22 =0 a, Dull all day, 225 400 540 680 370 0'70 0 487 19 38 419 10 41 68 21 '9 12 25 3'6 19 30 18'3 
23 Dull and 0., with =0. 315 425 90 490 0 465 21 25 433 14 19 32 17'9 II 2 12'2 19 53 5'7 
24 Dull to fine, 450 600 350 475 180 0'75 0 0 467 2247 433 II 20 34 18'1 1239 12'3 2240 5'8 
25 '-' early, Fine to c. 425 525 465 425 160 0'55 0 0 466 17 40 433 10 21 33 19'4 12 27 13'0 21 58 6'4 
26 '-' early, Fine throughout, 450 630 490 940 0 477 21 10 450 I 28 27 18'2 10 35 10'2 21 0 8'0 

27 L.......J= all day, =:J n, 600 325 565 465 0 I 489 21 18 433 23 3 56 19'3 12 57 I 7 '3 23 59 12 '0 
28 '-'e~rly, Dull. EB9 h , Finen. 565 300 600 805 0 I 478 0 15 432 953 46 20'2 II 50 7'5 148 12'7 
29 = tIll IOh. Dull .• 20h,-2Ih. 2651 655 175 200 - - - 0 0 461 21 8 441 10 18 20 17'3 12 20 13'0 9 5 4'3 
30 • early. Dull to fail' .• I6Il,-I9 h . 115 200 140 z- - - - 2 0 465 21 17 446 10 0 nl9 17'3 II 44 12'3 5 0 5'0 
-----------1--__ ~--------_----------------------------

M, 380*: 496* 394*: 573* - I I 477 I 411 67 1 21 '3 6'2 I 15'1 

------_._---------=-_. 

Day. 

Potential Gradient, 
V olts per metre. 

Factor 6'73, 

6, ATMOSPHERIC ELECTRIOITY AND TERRESTRIAL MAGNETISM :-ESKDALEMUIR, 

C1 Air-Earth.... <:);.... 

large per CC, Current, .~ ~ >.. ~ ~ ~ North Component. I West Component. Vertical Component, 

-----'-----1-----xI0
20

, X1016 .g ~A ~ ~~ 
- --------- 1------1----' -- ~ ; "-' ~; ..... Maximum, 

15000 l' + , 3 h, i 9 h. i 15 h, I 21 h, +. 1 _. c, ~ 5 0 ~ 5 0 

- -:;:1 v/n:'--I~I~/m~ l'.m-u IE.m .. u, Amp/cm2, 
--.. 1--------

Minimum. 
150001'+ ' 

Maximum, 
4000 1'+ , 

Minimum, 
40001'+ , 

Maximum, 1 

450001'+ , 
Minimum, 
450001'+ ' 

')' l' i hill hml l' ! l' hm hm l' ')' h m 

I 100 163 100 136 _ _ I b 2 

I 

o 
I 

2 
2 

h m 
19 34 1081 875 19 53 15 181rl202119471 19 28 15 34 305 t t 

2 

3 
4 
5 
6 

7 
~ 

9 
10 
II 

12 
13 
14 
IS 
16 

17 
18 
19 
20 
21 

253 
2~I 
181 

199 
136 

145 
100 

100 

127 

443 
335 
344 
724 
181 
181 
226 
543 
326 

22 90 5 
23 1475 
24 263 
25 172 
26 407 

127 480 534 390 260 
145 91 253 - -

o 272 625 - -
244 109 253 - -
353 380 299 - -
136 
-9 

109 
199 
335 

181 
o 

12 30 710 

oa 
I a 
I a 
I 6 
oa 
I ([ 

2C 
2b 
ob 

g~ In 
22 48 
19 10 
21 21 

I 17 

19 47 
16 47 
19 29 
6 30 

22 6 

1017 952 10 0 15 I I 1076 999 20 0 20 0 195 155 
1013 974 10 39 14 36 i 1080 • 1034 22 40 17 35 186 172 
1012 978 20 5 18 41 I 107 I 1039 I 40 20 16 189 167 
II 34 852 24 0 18 12 ! 1103 921 24 0 20 55 267 38 

x 1141 n817 II 25 8 17 I 1I70 865 I 8 16 50 X30 9 n9 

10 50 
7 30 

10 23 
23 54 

o 8 
I 

1010 948 I I 13 14 33 1080 I 1007 20 16 16 18 202 153 0 0 
1056 947 12 14 2 35 1087 i 983 17 0 16 36 207 159 2 59 
1019 965 14 6 23 51 1080 I 1012 21 19 14 21 190 153 24 0 

1009 955 10 23 14 7 1086 1006 22 ~ 19 16 206 170 I 55 
1020 952 13 34 14 22 10971.1038 0 33 15 24 193 151 0 II 

'S' 932 2263 - 1-750 /' - o"'b I 21 23 1034 961 10 40 17 30 1074 1015 21 36 10 20 186 166 5 55 
2 I 272 824 1230 - I 0 40 1031 981 17 13 0 25 1082 1038 2 0 17 12 180 145 0 53 
217 272 1330 - - - 0 b 0 18 33 1014 988 II 40 13 45 1070 1051 {7 ;~J 19 40 176 172 24 0 
371 1294 489 - - - I b 2 21 32 1027 845 22 40 12 0 1075 n861 22 36 20 10 197 143 22 46 
480 824 81 5 200 130 - 0 b 2 19 18 1097 928 13 53 U! :} 1123 9Il 19 10 14 25 298 132 6 26 

.299 199 543 - - - oa 2 2343 1025 885 1145 541 11131990 2330 15 0 220 83 39 
263 199 733 - - - I b 2 19 47 1057 902 7 56 7 18 1161 I 979 I 7 13 45 222 81 0 54 
263 109 923 - - - 0 a I 22 19 1021 937 12 58 7 4 1092 1014 19 58 16 53 206 144 0 30 

480 389 525 - - - 0 a I 22 43 1086 938 15 33 5 46 : 1089 973 15 38 15 51 213 153 0
3 

390 

624 697 1358 - - - 0 a I 20 17 1066 954 12 4 12 51 I 1075 1007 16 5 16 4 202 157 

968 1104 1711 - - - 0 a I 19 35 1080 937 10 41 12 29 I 1090 990 19 29 15 51 203 I 158 I 17 
398 407 706 - - - 0 b 0 21 23 1019 976 14 14 II 0 i 1064 1037 19 54 19 45 184 171 10 30 

796 335 1303 - - - 0 b 0 22 39 1019' 979 II 23 12 55 I 1069 1042 18 IS 18 6 183 172 23 40 

~~~ 389 643 - - - 0 a 0 L~ ~~} 1,019 979 g~ ~n 13 57 . 1081 1046 22 10 20 5 185 173 0 10 
643 688 - - - 0 b I 21 8 1041 994 II 10 10 39 1 1078 1034 21 2 17 45 180 166 10 40 

27 190 17 8 8 28 z 2 4 9 353 390 260 ' - 0 a I 20 43 1057 979 23 4 13 2 1089 1014 20 37 18 4 186 15 24 0 
29 -272 317 462 - - - I C I 0 4 1049 974 10 59 II 53 I 1087 1010 I 49 15 10 175 127 3 55 

'" 462 208 -851 - - - 0 2 57 10Il 990 10 44 12 19 I 1072 1047 8 58 18 45 177 168 9 30 

_30_~~_ Z 82 - - - ~'c 0 4 32 1016 992 2 18 12 37 I 1068 ! 1045 4 10 9 30 173 169 4 45 

_~_l_, _3_4_2*-!....._3_IO_*-L~-3~9_2~*~._-=6=6_0-*=;_ -_-==~I==-==~I===-====.L_--.! __ .! -_ -_ -_ -_ -_ --L-_-_I-0_4_3·~·~ __ 9_4··4--·il-----• -----:-1-0-93-1-99-;1,----1----- 203t 144t -----

* 24 days. See note above, t 29 days. ~ Tra.ce imperfect. 

..... 
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EARTHQUAKES :-ESKDALEMUIR, 
I 

MICROSEISMS OF N, COMPONENT :--ESKDALEMUIR, 

- -

\ 

I 

~I~ 
Amplitudes, I o h, 6 h, 12 h, 

Time, Period, Remarks, 
I 

Day, Phase, d, : Date, ----G,M,T, 
I i 

I I I 
~ AN, AE, Az, I AN, T, AN, T, AN, T, i 

I I 

I 

I h m s s !J. Po !J. km, 
I Epicentre (from Ottawa and Esk-

Po s !J. s fJ. s !J. S 
P 7 36 12 9000 I 1'0 4'5 07 4'5 0'6 4 0'7 I 

5 I ", '" '" ," 

PRJ 7 39~ , .. .,' .. , ., . .. , I dalemuir), lat41°N., long, 149° 2 O'~ 4 0'2 4'5 0'2 4 0'2 4 .) 

S 7 46 22 ... .., .. , .,. , .. On E. W, instrument. . [E, 3 0'2 4 0'2 4 0'2 4 0'1 4 
S(n 7 47 8 .. , '" .,. ,., ,., I On vertical instrument. 4 0'1 4 0'1 4 0'2 4 0'3 5 

}'l 8 13 20 ", 146 '" .,. From Milne-Shaw. 5 0'7 5'5 0'7 5'5 0'5 6 0'6 6 

I 

I 

6 0'5 5 0'5 S'5 0'4- 5 0'3 5 
7 0'6 6 0'8 5'S 1'6 6 1'4 7 

I 

8 I'S 6'5 1'2 6 0'9 6 0'7 7 
9 0'8 6 0'8 6'S J '4 6 1'7 5 '5 

10 1'5 S 17 5'5 2'3 6 2'2 5 '5 

4 2! to S .. , ... .. , , .. '" I Small disturbance, I I 2'0 5 '5 1'7 5'5 1'3 6 1'9 4'5 
12 1'7 5'5 2'7 S 2'6 5'5 3'8 I 6'5 
13 37 

I 

6'5 3'2 6 2'0 7 I'S 6'5 
14 2'2 6 1'9 6 No trace ". ". 

IS 1'6 6 ['4 5'S 1'0 S'S 0'9 6 
I 

16 10'8 7 1'4 6'5 No trace 1'2 6 

6 17 2'S 6. 2'2 7 2'3 6 2'3 6 18 e 4 2S '" , .. 
'" '" , .. 18 1'9 6 1'5 6 I' 5 6 0'9 6 e 4 30 31 ... , .. ". ., .. ' 19 0'9 S '5 0'8 S'S 0'7 6'5 1'3 7 11 4 48 23 .. , IS , .. ... 20 1'4 7 1'5 7 1'5 6'5 1'5 6'5 M 4 S2 18 10 , .. . .. ... 

21 [ '8 7 I'S 6'5 1'5 6 0'9 6 
22 1'0 6'5 0'8 S'S 0'8 6 0'7 6'5 
23 1'0 5 '5 1'5 6 2'9 7'5 3'6 8 
24 3'9 8 3'3 6'5 2'5 6 1 '6 6 
25 1'6 6 1'4 6 1'2 6 0'9 6 

18 p} 20 43 3 .. , ... ... .. , , .. Double p, 26 No trace 0'7 5'S 0'6 5'5 P 2 20 43 33 
.. , .. , .. , .. , .. ' .. , .. , 

27 0'3 S 0"1 S 0'1 5 0'3 3'5 S 20 SO 6 .. ' .. , .. , .. , .. ' 28 0'2 4 0'7 4 0'5 4'5 1'0 4'5 L 21 2 ... , .. ... ... , .. 
29 1'S 5 1'9 S 2'0 5 2'7 

5 '5~~~~~~' M 21 9 57 26 + 13 - 18 ... '" ! Phases,exactly opposite, 
30 2'5 5 2'6 5 3'0 S 2'6 I 

20 16t to 17 .. ' , .. .. , ... .. , Small disturbance, EARTHQUAKES :-RICHMOND (KEW OBSERVATORY), . 
" -

Times, G,M,T, of 

Day, -- --------~~ -- Rema.rks, 
21 i 0 3S 10 ... .. ' .. , .. . .. ' . Subsequent maxima, with shorter 

e 0 45 ... .. , ... .., .. , periods, Commence- Max, Phase, L 0 46 ... ... , .. ... ,., ment, 
M} 0 52! 21 .. , ... .. . .. , 

h m h ill 

I 7 36 '7 8 20'1 } Lasted more than 4 hour: 
9 S5'2 Amplitude on trace of fiff 

and largest, maximum 
mm, 

21 P 22 S6 3S , .. .. , .. , ... .. , Epicentre, determined by com-
Small, S 23 0 .. ' ... .., ... . .. bining with Ottawa, lat, 30° N" 4 4 I'S 4 7~0 

M 23 3 18 4 3 ... .., long. 35° W, 

18 4 24'S 4 52 '9 Amplitude on trace I 
mm, 

22 S 8 , .. ... , .. ... ... Small disturbance, 
21 18'0 to " 

.. , .. ' ... .. , ... ... 
5 30 ... ... .. , .., ... 

21 0 37'0 I 7'8 Lasted nearly 2 hoUl 
Amplitude on trae e Z;':"':"':"':"':"':"':"':" 

mm, 

26 i 19 33 48 .. , ... .. ' , .. ... .' 23 2'8 Very small, F 20~ lJ 
,,, ... ,., ..' ... ... 

-
# . 
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RESULTS OBTAINED FROM ANEMOGRAPH STATIONS.-NOVEMBER 1915. 

8. WIND COMPONENTS: Metres per second at fixed hours, together with the greatest mean hourly velocity, 
or the greatest velocity attained in a gust, and the time of its occurrence. 

NORTH WALES :-HOLYHEAD. 

Height of Head above-Roof S'S m" Ground 13'7 m., M,S.L. 19'2 m, 
Height of Cups above-Roof 4'6 m., Ground 7'6 m., M.S, L. 15'2 m. 

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

SCOTLAND N. :-DEERNBSS. 

Height of Cups above-Roof 1'5 m" Ground 4'9 m., M.S.L, 57'3 m. 

3 h. 9 h. 15 h. 21 h. 

III 

Date, in a S'iN,!W,IE, S,IN.IW.i E. S.\N.!W,IE. S.IN.IW.IE. Gust, 

Time of 
Gust. 

Date. 
s" N.I W.j E, S~lN.I'v.(E. ~_~.I W.I E. S.' N. , W·I K 

Vel. in 
Max, 

Hourly 
Run, 

Time of 
Max. 

hrs. 
, .. r 2,8 .. , 14'1 .. , 4'6 ,., II'2 ... 3,8 ••• g'l ... 3'5 .. ' 8'5 20'8 2 IS 1'3 I'g 1'4 2'2 0'2 0·6 0,8 3'6 

m/8',m/s'-~8' mis, mis, m/s, m/s, mis, mis, mis, mis, mis, mls'jmls, m/s,lm/s, mIs, h m mIs, mis, mis, mis, mis, mis, mIs, mis, m/s, mis, m/s, m/s, m/s, mIs, mis, mis, m/s, 

2 .. , 2'3 , .. 5"5 .. , 3'4 ... 5'2 ... 4'2 ... 4'2 ... 3'8 .. , 2,6 11'6 II 5 2 0,6 0,8 3'9 6'2 0'7 1'1 6'9 
3 4"5 0'9 1'2 0'5 4'9 1,8 4'3 13'9 19 10 3 3'4 5'2 4'9 3'3 1'4 2'g 0,6 6'2 

S 
I, 3, 4 

12 4 ,,6 4'0 2'3 5'5 5'1 7'6 2'5 6'1 14'6 13 40 4 2,8 1'1 2'5 1'7 1,6 1,6 2'4 1'0 4'3 
5 4'0 4'0 4'7 3'1 3'1 7'6 0,8 4'2 10'9 14 55 5 2'0 0'4 1'0 0'2 1'4 1'1 5'5 8'5 24 

24 6 4,6 1'3 o'g 1,8 1'8 4'0 4'0 9'7 23 20 6 3'3 4'9 1'3, 6'5 I'g g'6 g'8 13'1 

7 2,6 6'4 4'7 7'1 5'7 3,8 2'g 6'g 12'3 II 25 7 2'2 II'3 ... ID'2 2,612'9 1'7 8'7 13'4 
8 ' .. 3'4 8'2 3'4 5'2 .. , 10'2 3'5 8'5 16'4 17 45 8 2'5 6'1 2'1 5'2 1'1 5'5 0'3 1'3 7'9 

13 
I, 5 
23 
13 

9 5'8 .. , 8'7 5'1 12'4 4'9 II'8 8'4 12'5 23'S 6 5 9 0'1 0'3 3,8 5'7 ID,6 7'1 13'9 9'3 17'4 
10 '" 12'7 12'7 10'0 15'0 13'2 13'2 ... ID'7 ID'7 25'1 5 45 10 15,8 3'1 17'4 3'5 18'3 3,6 13'7 5'7 21'3 
II .. , 7,6 7'6 4'0 4'0 0'4 2'3 4'9 .. , .. , II,8 21'9 23 35 II 9'3 9'3 12'1 5'0 8'5 5'7 ,.. 8'2 3'4 14'8 

12 3'2 .. , ' .. 16'1 , .. 18'0 7,8 ... 18,8 Ig'O .. , 12'7 33 'S 21 40 12 9'2 II'I 9'4 3'9 8'1 5'4 16'1 24 
13 17"0 12'4 5'1 6,6 g'8 6'g 6'g 27'5 0 0 13 14,8 2'g 15'4 3'1 g'8 6,6 9,8 6,6 16'7 2 
14 7"' 1'4 '.. 5'1 1'0 3'3 3'3 6,8 1'3 15'7 I 5 I4 5'4 8'1 ID'I 6'7 9'7 4'0 6'2 4'2 13'8 II 
15 1'6 4'0 .. , 7'9 12'4 5'1 II'3 2'2 19'0 21 5 15 0'5 .. , 2,6 0'7 4'3 8'2 3'4 9'8 22 
16 4'4 10,6 3'4 5'2 3'3 3'3 0,6 0,8 18'4 5 16 JQ'S 6,6 4'4 5'2 2'1 2,6 3,8 ,.. 11'8 I 

17 0'9 1'3 1'1 1'7 0'5 2,6 0'5 2,6 6'7 22 20 17 ,., 5'3 5'3 2'3 2'3 2'1 2'1 1'1 1'1 8'5 2 
18 0'3 1,6 0,8 3,8 0'4 2'0 10'8 24 0 IS 0'5 0'5 0'2 0'4 2'3 3'3 1'4 4'9 24 
19 3'4 5'2 2,8 6'7 4'1 2'7 1'0 2'4 11'2 4 50 19 5,8 1'2 6'1 1'2 5'5 1'1 5'5 2'3 7'9 24 
20 3,6 1'5 0'7 0'7 1,8 1'8 1,8 1,8 8'5 2 30 20 g's.. 8'7 1'7 5'9 7'7 1'5 9'8 2 
21 0,6 0'4 0,8 0,6 1'1 1'1 0'7 0'7 4'1 13 30 21 5'5 1'1 4'3 1,8 1,8 2'7 4,8 2'0 7'5 1 

22 1'3 0'3 0'7 0'1 1,6 4'0 9'0 19 50 22 2'1 o'g 4'4 6,6 1'5 7'7 4'0 6'0 11'1 13, 14 
23 4'2 4'2 5'2 2'4 1'0 1'2 5,8 11'4 10 40 23 8'5 5'7 10'1 6'7 II'I 7'5 ID'4 7'0 14'1 16 

~~ 1'3 4"9 ~:~ 1'2 8'7 ~:~ ~:~ 1'7 1'2 ~:~ ::: 1 ;:~ ~=:~ 2~ ~~ ~t ~:~ ::: ~:: ~:: I~:~ 5'3 ~:; ::; ~~:~ 124 
26 1'9 4'5 3'3 0,6 3'2 o'g .. ' 2'1 10'6 30 26 6'g '.. 4,8 1'0 0'4 2'0 0'5 0'5 8'5 1 

27 0,8 1,8 5'2 7'7 1'5 8'7 1'711
... 15'6 20 40 27 o'g 1'3 2'3 2'3 5'2 3'4 8'01'" 1,6 10'2 24 

28 8'0 1,6 6,6 4'4 8'7 1'7 5'1 ." ,1'0 16'5 13 5 2S g'o 1'8 3'0 2'0 2'7 1,8 6'5 .. , 1'3 10'2 2,4 
29 6,6 6'9 2'g 4'4 4'4 3'1 4'7! .. , 11'6 7 40 29 7'2 IO'g 7'3 7'8 ... II'7 8'4 ..... ' 12'5 15'1 21 
30 2'0 4,8 4'9 3'3 4'0 4'0 6'5 ... I 1'3 14'9 15 40 30 .. ' 13'8 ... 3'2 .. , 16'1 6'0 .. , 4'0 6'0: .. , ,,, 4'0 16'7 12 

~~,:~} '~o~ ~1~7xo-;- --;;S-; ~1~~7~--;;4~~0'3~ ------ S~~~} ~9-; ~9~~;:-;;;';~0~-;;S~~0-;---;;7~- -----

:;".~~} -43'S -28'8 -39'1 4'6 -50'2 -5'0 -55'3 -20'1 \v~~} --75'1 49'2 -79'9 29'3 -83'0 64'6 -59'3 57'3 

ENGLAND S.W. :-SCILLY. 

Height of Head above-Ground 9'8 m" l\I.S.L, 49'7 m, 
Height of Cups above-Ground 5'S m:, M,S,L, 45'7 m. 

ENGLAND E. :-GREAT YARMOUTH. 

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 1S'3 m., M,S.L. 22'3 m. 

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

~JN'IW'I ~ S,\N,IW.\ K S.I N.\W.\ E. S.\W,IN" K Gust, Gust. S.IN,IW.I K S,IN,IW,\ E. S,IN.\W,I E. S.jN.\W., K (~~~.)s- _Gust. 

3 h, 

2 

3 
4 
5 
6 

7 
~ 

9 
10 

II 

12 
I] 

14 
15 
16 

17 
18 
19 
20 
21 

22 

23 
24 
25 
26 

I ! I! I mis, m/s'llIl/s, mis, IIIls, mis, mis, mis, mis, mis, mis, mis, mis, mis, m/s.lm/s, mis, h m mis, mis, mis, mis, m/s. m/s. mIs, mis, mIs, mIs, mis, mIs, mis, mIs, mIs, mis, mis, h m 
"'6\ 4'8

i 

9'2 8'g 3'7 8'0 .. ,1 5 '3 19'2 2 5 2'7 ..... ' 13'5 ... 2'5 .. , 12,6 ... 6'7 .. ' 16'1 .. , 5'4 ,,, 13'0 20'6 15 45 

6'2 '" 2,6 5'6 3'7 4'5 3'0 , .. I 5'0 11'7 0 35 2 8'7 5,8 8'1 ,.. 5'4 ID'O 6,6 21'2 S 40 
0'71 '" 3'7 2'2 5'4 4,6 5'0 9'5 21 50 3 6'1 1'2 4'5 0 9 5,8 1'2 5'1 1'0 16'4 16 35 
"51'" 7"4 4'1 ro'o 4'0 g'6 3'7 8'g 18'7 IS 55 4 5'5 1'1 6,6 ':'1 ~',~ * * * * * * * * 15'3 15 50 
4'0 ' .. 9,6 3'5 8'5 5'0 5'0 3'0 3'0 16'1 4 25 5 * * * * * * * 4'5 I'g 4,8 2'0 1~'9 6 25 
2'7 '" i 6,6 1'2 6'2 2'1 S'O 4'2 11'5 7 25 6 1'3 6'5 0'9 , .. \4'5 0'1 0'7 0'3 1'3 8'1 7 25 

.. "21 1'7 1'4 0'9 4'1 4'1 2'2 5'4 9'7 23 25 7 0'4 0'7 3'5 ... 3'0 3'9 S'O II 25 
2'11 ~',~ 2'1 5'0 2'7 6,6 1'5 7"7 13'9 12 55 S 0,6 3'2 0'7 3'5, .. , 4'3 2'1 5'2 9'S 21 5 

4'0 ... : 9,6 8'3'" 12'5 6'1 14'6 ... 10'0 ID'O 22'S 16 5 9 1'3 3'0 4'9 4'91'" 6,8 4,6 0,8 3,8 16'2 15 0 

.. , II'3'II'8 '" II'8 II'8 * * * * * * * * 25'2 4 0 10 0'7 3'5 1'3 6'5·.. 8'2 1'5 7'4 16'0 15 35 
* *!' * ,'* * * * * 19'3 I3'9 2,8 2,6 .. , 13'0 13 30 II 3'4 5'2 1'2 6'1... 0'5 2,6 1'4 2'2 12'5 10 30 

66
1

" 'H 8'3'" 8'3 8,8 .. , 8'8 ,,, 10'4 7'0 34'0 23 20 12 6'4 9,6 1'9 '''l g '6 4'7 3'1 2'7 "'11'8 12'S 0 45 
'''7,(,II]'U '" 13'3 '3'3 5'613'5 4,6 6'91"" 39'0 0 45 13 3'2 6'0 4'0, ,.. 5'4 8'1 3'1 4'7 25'S 5 25 

6's! n 4'0 g'6 6'9 2'9 3'5 2'3, ,.. 22'6 I 20 14 1,8 4'3 1'4 3'3 2'g 4'3 2,6 3,8 9'6 II 40 

1,6 2'4'\'" 0'3 1'3 0'4 6'9 2'g' 16'5 21 15 15 1,8 2'7 2'7 1 4'1 1'4 2'2 0'4 0,6 8'3 I I 10 
9'4 1'9 .. , 6'g 4,6 1'3 6,6 2'g 6'g 15'3 8 10 16 3'7 5'5 2'3 3'5 3'5 2,6 0'5 13'9 22 5 

"'1 6'5 7,6 7,6 4,6 6'g 3'0 7'3 13'7 II 20 17 3'7 3'7 2'1 2'1 1'1 1'1 1'4 1'4 10'7 12 20 
''',7'7 3'2 4,8 4,6 5'4 II'6 I 45 18 .. 2'3 2'3 2'3 2'3 T2 8'2 14'9 13 25 
.. '\ 5'4 II'3 1'5 3'5 I'g 9'4 15'1 19 40 19 1'7 8'3 1'3 6'5 1,6 8'0 3'1 7'6 11'6 1 30 

.. : 7'7 1'5 7'4 2'g 6'g 4,6 6'g 13'1 20 35 20 1'7 8'7 1'5 7'4 6,6 8'5 10'7 0 14 
"',5'6 3'5 5'2 2'1 5'0 1 S'o 12'4 0 21 1'5 7'4 1'2 , .. \ 5'8 2,6 6'4 7"5 11'1 6 30 

! I 'I '" '., I S'U 5'0 2'2 5'4 ,,, 2'3 ... ,3'5 9'4 9 25 22 5,6 O'g\ .. , ',4'5 1'1 1"7 0,6 0'4 7'5 4 25 
.. ,',l'u .. ,12'3 3'2 1'8 1,8 2'2 5'4 ~'l:) 21 15 23 0'9 3,6 2'4\·.. 3'3 1'4 4'5 o'g 14'3 18 10 

5'0 7'5 5'0 3,8 3,8 11'2 5 20 24 3'9 3'91 .. , I ... 3'5 0'7.. " 3'2 2'2 14'5 I 40 

1'3 3'0 0'4 5'0 5'8 9'9 19 30 25 4'4 4'4 3'3 3'3 4'3 2'g 12'0 21 40 

3'2 

6'5 

3'2 

46 ,.. 4'51 o'g ,.. 0,8 2,6 .. , ... 6'2 9'4 0 30 26 3,6 6'5 1'3 4'4 6,6 4'2 4'2 18'9 9 30 

27 35 12'8 5 11'0 21 55 28 8 5'2 4'1 .. , ... 4'1 5,8 ... 2'4 7'7 ,.. 3'2 23 4 27 2'0 0'4 3,8 5'7 2'4 5'7 6,6 4'4 
29 I~ .. ' .. 4'5 7" ... ,,, 7'1 3,8 ." ... 3,8 3'2 0,6 ,.. 15'4 5 35 2S 4'3 3,8 0,8 2'g 0,6 g'o 1,8 14'1 23 3

0 

3
0 

9 ..... , 2'9 n "'1 2'3 , .. 8'5 .. ' 3'5 ... 4'4 .. , 6'6!,.. 16'6 15 20 29 g'o 1'8 s'g 6,6 6'g 14'5 22 0 
~ __ ~..:.~ '" 3'7 .. , 8'g ... 6'5 ••• 6'5 ... 7'6 , .. 7'6:... 19'5 20 30 30 4'3'" 1'8 ... 4'1 ... 2'7 .. , 3,6 .. ' 2'4 .. , 4'0 ... 1,6 14'0 0 55 
~-r-N&) - ____ -------,-r--------- ---,--------1----- 1-----1--------
s~i~}r 145'9 163'4 124'3 I 175'7 119'0 141'0 IOS'4 164'4 S~~~} 92'1 114'6 89'9 IIS'I 87'S 116'3 87'2 102'8 

W-E -40 'S -21'4 -21'7 1 27'9 -2'2 -25'8 -30 '2 -24'4 SWN~} 24'9 37'0 43'5 -17'3 -33'S -IS'I ~20'2 -17'0 

• * No record. 
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9. SOUNDINGS WITH KITES. 

NOlle, 

10. SOUNDINGS WITH PILOT BALLOONS. 

ABERDEEN. No, 196. November 4, 19 15. 7 h. 40 m. G.M.T. ABERDEEN. No. 199. November 15,1915. 8 h. 5 m. G.M.T. 

Greatest 
height. 

100 m. 
above 

ground, 

Anemo­
meter. 

Wind. 

Height Direc-
above tiOll. Yelo- Components. 

M.S.L. (90 0 =E., city, 

metres, 

}Z51O 
ZSOO 
2000 

1750 

1500 

1250 

1000 

750 

500 

1800 =S,) W.-E.! S.-N. 

Degrees 
from N. 

360 

IS 

15 

IS 

IS 

15 

5 

5 

320 

310 

mIs, 

9'5 

9'5 

10'0 

lZ'O 

10'0 

8'5 

8'5 

8'5 

10'0 

7'0 

m/s, mIs, 

0'0 - 9'5 

- 3'0 - 9'0 

-2'5 - 9'5 

-2'5 - IZ'O 

-3'0/- 9'5 

-2'0 - 8'5 

- 1'0 - 8'5 

-0'5 - 8'5 

+6'5 - 8'0 

+5'5 - 4'5 11 

Geostrophic (at 7 h,) 
wind, 

10 10 -Z -10 

mIs, 

2'3 

Cloud Observations 
and Remarks. 

Balloon lost behind fragment of 
cloud. 

About 8 h" just after the ascent, 
some Ci. to Ci.-Cu. appeared, 
moving from 40° . Anephoscope 
observation gave components 
(at 1000 m,) :-

W.-E. - 3'om/s, S.-N, - 3'3m/s, 
After I I h. a sheet of thin A. -Cu, 

appeared, and was also observed 
with nephoscope. The com­
ponents (at 1000 m.) were:-

W,-E. +0'1 m/s. S.-N. - 1'9 m/s. 

Pressure Distribution (7 h.). 

Depression off Corunna.. Uni­
form fairly high pressure W. 
of British Isles, 

Weight of balloon 12 gm., 
free lift 41 gm. 

ABERDEEN. No. 202. November 22,1915. 8 h. 5 m. G,M.T. 

Greatest 
height. 

loom, 
above 

ground. 

Anemo­
meter. 

} 21 45 
2000 

1750 

1500 

1250 

1000 

750 

500 

Geostrophic (at 7 h,) 
wind. (at 13 h.) 

250 

250 

250 

265 
255 

Z4S 
255 

235 

ZZs 

IS'S +14'5 +5'5 

14'0 + 13'0 + 5 '0 

II'S +10'5 +4'0 

10'0 + 10'0 + 1'0 

8'0 + 8'0 +2'0 

7'5 + 6'5 + 3'0 

6'0 + 5'5 +1'5 

4'9 + 4'0 +2'9 

1'0 + 0'7 +0'7 

II 

13 
+II 
+II 

o 
-7 

'2'4 

Balloon lost in haze which was 
rapidly forming, and which be­
cameverydense during forenoon. 

Above was a sheet of high St,-Cu, 
or low A, -Cu. N ephoseope 
observation gave components at 
1000 m.:-

W,-E. +I'8m/s. S,-N. +1'4m/s, 
These suggest a very marked ue· 
crease in velocity at the cloud 
level, compared with that of the 
winu at 2 km" as well as a back­
ing of the higher ail' currents. 

Press~'re Distribution (7 h.). 

Large high pressure area British 
Isles to Russia. 

Weight of ballooll I I gm" 
free lift 43 gm. 

ESKDALEMUIR, No. 1576. November 16, 1915. 12 h, 50 m. G,M.T. 

Ureatest 
height. 

loom. 
above 

ground. 
Anemo­
meter, 

} 3400 

3000 

2500 
zooo 
1750 
1500 
1250 

1000 

750 

500 

} 340 

} zso 

345 
25 

345 
345 
30 

35 
35 
35 
20 

10 

4'5 
2'0 
4'6 
6'0 
6'0 
~'5 
9' 5 
9'5 
5'0 

3'1 

2'0 

+1'0 
-0'9 
+ 1'2 
+ 1"5 
- 3"0 
- 5'0 
- 5'5 
- 5'5 
- 2'0 

-0'8 

-0'3 

-4'4 
- 1'8 
-4'4 
- 5'5 
- 5'0 
-7'0 
-7'5 
-7'5 
- S'o 

- 3'0 

-2'0 I 

I Atmosphere dear. 
Cloud Ci" I, 

Balloon burst, 

Pressure Distribution (7 h.), 

Anticyclone off' N, W. c?ailts. 
(1:-; 11. ) CPII tre lIWVlllg over 

Briti:,;h Isles, 

Height 
above 
:U,S.L, 

metres, 

} 2240 

2000 

1750 

1500 

1250 

1000 

750 

500 

(at 7 h.) 
(at 13 h.) 

Wind. 

Direc-
tion. Velo- Components. 

(90 0 =E., city. ~~~ 

1800 =S.) W.-E./ S,-N. 

Degrees 
from N, 

255 

275 

265 
225 

230 

225 

245 

245 

mIs, 

7'0 

5'5 

4'7 

6'0 

5'0 

4'0 

4'0 

5'5 

2'0 

mIs, m/s. 

+7'0 + 1'5 

+ 5'5 -0'5 

+4'7 +0'5 

+4'0 +4'0 

+4'0 + 3'5 

+2'8 +2'9 

+ 3'7 + 1'6 

+ 5'0 +2'5 

+2'0 0'0 

Inde termin ate 
Inde termin ate 

mIs, 

Z'2 

Cloud Observations 
and Remarks. 

Balloon lost in haze. 
Immediately after the ascent, a 

nephoscope observation was 
made of some coarse Ci. to Ci.­
Cu. which was moving from 
315°. The components found 
were (at 1000 m.) :-

W.-E. + 1'2 m/s. S.-N. - 1'3 mIs, 
which shows a veering of the 
higher currents. By 13 h. the 
direction of this same cloud had 
backed to 280°, the velocity 
remaining the same. The com· 
ponentsthenwere(at 1000m.):-

W.-E. + 1'8 m/s. S.-N. - 0'3 mIs, 

Pressure Distribution (7 h,). 

Irregular col over British Isles. 

Weight of balloon I I gm., 
free lift 3 I gm. 

ESKDALEMUIR, No, 157 4. November II, 1915. IZ h, 40 m. G.M. T, 

}2230 

2000 

1750 

1500 

12 50 

1000 

750 

500 

} 340 

} 250 

(at 13 h.) 

315 
315 
320 

320 

350 

330 

310 

300 

310 

310 

10'0 

I 1'5 

8'0 

4'9 

4'1 

4'6 

5'0 

6'5 

5 '5 

8 

+7'5 

+8'0 

+ 5'5 
+3'2 

+0'7 

+2'4 

+4'0 

+4'0 

-7'0 

-8'0 

-6'0 

- 3'7 

- 4 '0 > 2'1 

- 3'9 

- 3'0 

+6 - 5 

Atmosphere clear. 
Balloon lost because the sun 

shining on it made it appear 
transparent, 

CloudsCi.; Ci.-St. from W.N,W.; 
Fr.-Cu. from N. W. 

Sky four-tenths covered, 

Pressure Distribution (7 h.), 

Deep depression over Scandinavia, 
Another west of Ireland moving 
eastward during day and causing 
rain by 18 h. over all the S. of 
the British Isles. 

Weigh t of balloon 10'8 gm., 
free lift 29'2 gIll, 

ESKDALEl\IUIR. No, 1577. November 17,1915. 12 h. 30 TIL G.?\I.T, 

} 4°10 

4°00 
3500 

3000 

2500 
2000 

1750 

1500 

12 50 

1000 
750 

500 

} 340 

} zso 

:~~ !I 

15 
5 

350 

30 

15 
30 

So 
45 
25 

90 

12'0 
II '5 
10'0 
9'5 
4' I 
3'2 
3'7 
7'5 

10'0 

9'0 
2'6 

0'2 

0'0 

- 3'5 ,- II'S 

-0'5 -11'5 
- 2'5 -
- 1'0 
+0'7 
- 1'6 
- 1'0 
-4'0 
- 7'5 
- 6'5 
- 10 

9'5 
9'5 
4'0 
2'8 
3'6 
6'5 
6'u 
6'5 
2'4 

-0'2 0'0 

0'0 0'0 

) 2'2 

AtIllosphere moderately clear, 
Balloon lost as it passed across 

the sun, 
(londs Ci, ; Ci, -St, frOlll N.N. W, 
Sky five·tellths covered. 

Presmre Distribution (7 h,), 

Anticyclone, Briti~h Isles to 
Fl'allce, 

----- ---- ---- --- --------- --------------- ---- ------- --- --------------------
Gcostro})hic (at 13 h,) 

wind, 
10 12 -2 - 12 Wei"ht of balloon 10'8 gm., (at 13 h,) Inde termin ate ... ,.. Weight of \la11oon 10'6 gm., 

,., free lift 41 '2 gm. free lift 32'3 gm. 
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10, SOUNDINGS WITH PILOT BALLOONs-continued, 

ESKD_~LEMUIR, No, 1578, November 18,1915, I2 h, 30 m, G,M,T, ESKDALEMUIR, No, 1579, November 20,1915, 12 h, 35m, G,M,T, 

Height 
aboye 
M,S.L, 

Wind, 

Direc- I 
tion, I Ve10-

(90
0

o
=E"1 city, 

180 =S,) 

Components, 

W,.-:E,IS,-N, 

Cloud Observations 
and Remarks, 

Height 
above 

M,S,L, 

Wind, 

Direc- Components, 
tion, Velo-

(90
0 

= E" city. I 
1800 =S,) W,-E. S,-N, 

Degrees 
metres, 

} 2450 

Degrees 
from N, m/s. mIs, mIs, mIs, metres. from N, mIs, mIs, mIs, 

Greatest 
Height, 

Atmqsphere very clear, } 
... .., .. , .. , Ci, and cirro-nebula; very rapidly 3390 

.. , .. , .. , .. ' ,.. from E,N,E, A,-St, and A,-Cu, 3000 

.. . .. . ,.. .., .. , from S, E, 2500 
2000 20 7 '0 - 2'5 -·6'5 Sky four-tenths covered. 2000 
1750 40 4 '9 - 3'0 - ,'9 1750 
1500 55 5'5 -4'5 - 3'5 1500 
1250 65 3'4 -3'0 - 1'5 Pressure Distribution (7 h.). 1250 
1000 70 5'0 - 5'0 - 1'5 1'9 1000 
750 45 7 '0 - 5 '0 - 5 '0 Anticyclone, British Isles to 750 
500 30 6'5 - 3'5 -6'0 Southern Norway, 500 

100m. } } 
above 340 20 4 '3 - 1'5 .- 4 '0 340 

ground, 
Anemo- } } meter, 250 360 1'5 0'0 - 1'5 250 

} 

160 9'0 
8'0 
6'0 
6'5 
g·o 
7'5 
7'5 
5'0 

- 3'0 
- I '5 
-2'5 
-3'0 
-2'0 
- 1'5 
-3'5 
- 1'0 

Direction variable, 
Velocity <0' 5 mis, 

+8'5 
+8'0 
+5'0 
+6'0 
+7'5 
+7'5 
+6'5 
+5'0 

m/s. 

2'3 

Cloud Observations 
and Remarks, 

Atmosphere rather hazy, 
Ci. and Ci. -St, from N, W, 
N ephoscope observations (com­

putedfor looom,), W,-E. + 1'4 
m/s,; S,-N', -2'3 mis, 

Balloon lost in distance, 
Cirrus radiant point N, W, 

Pressure Distribution (7 h,), 

Anticyclone North Sea, 
Depression far out on Atlantic, 

Geostrophic ~;h:) --60-- --7- -=6 ~ -- ~ight ofballoon~8 gm-,,-~3 h,) --I~I-5-1--o-l~ - .. -. - -WeighWballo:;-;o'4;;;;::-
wind, free lift 20'3 gm, . free lift 41 '3 gm, 

ESKDALEMUJR, No,I580 November 24,1915, 12 h, 50 m, G,M,T, SOUTH FARNBOROUGH, No, 422, November 2,19 15, 7 h, 40m, G,M,T. 

Greatest 
height, 

loom, 
above 

ground, 
Anemo­
meter, 

2000 
1750 

15°0 
1250 
1000 

750 
500 

} 34° 

} 250 

335 
325 
345 
330 

345 
340 

320 

285 

II'S 
5'5 

10'0 
4'4 
6'5 
6'0 
4'8 

4'9 

4'0 

+ 5.0 -10'0 
+ 3'0 -' 4'5 
+2'5 - 9'5 
+2·2 - 3'8 
+2'0 - 6-5 
+2'0 - 5'5 
+3'2 - 3'6 

+ 3'9 - 2'9 

+ 3'9 - 1'0 

2'3 

Atmosphere clear. 
Ci.-St, from N,W,; A,-St" A,-Cu, 

10, 
Nephoscope observation (com­

puted for 1000 m,), W,-E, + 3'2 
mis"~ S,-N, - 3'7 mis, 

Balloon lost while changing eye­
pieces, 

Pressure Distribution (7 h,), 

}3575 

3500 

3000 
2500 

2000 
1750 
1500 

1250 
1000 

750 

500 

.A nticyclone, British Isles to Ice- } 170 
lund, 

} 105 

10 
15 
IS 
20 
20 
25 
25 
40 

IS 
IS 

345 

IS'S - 2'5 -IS'S 
14'0 -.3'5 - 13'5 
14'0 - 3'5 - 13'5 
12'0 - 4'0 - II'S 
12'5 - 4'5 - II'S 
13'0 - 5'5 - 12'5 
14 '0 - 6'0 - 12'5 
19'5 - 12'5 - 15'0 
16'0 - 4'0 - IS'S 
17' 5 - 4'S - 17'0 

.7'5 + 2'0 - 7'0 

6'0 + 2'0 - 5'5 

2'4 

Atmosphere clear, 
Balloon lost in distance while 

taking a reading. 
Local maximum in velocity at 

2230m" 19'om/s,( - 3'5W,-E,; 
- 18'5 S,-N,), 

Pre.sure Distribution (7 h,), 

Depression over Germany, 
Anticyclone, Iceland to Spitz­

bergen, 

--- ---_. ----------------------------- ---- ---- --- --- --- --- ---------------
Geostrophic (at 13 h,) 

wind, 
350 8. +1 -8 Weight of balloon 10 '2 gm" 

free lift 42 '2 gm, 
(at 7 h,) 20 17 - 6 -16 Approx, weights: balloon I2 gm" 

free lift 45 gm, 

SOUTH :FARNBOROUGH, N 23 N b 0, 4, ovem er 3, 1915, 7 h, 15m, G,M,T, SOUTH FARNBOROUGH, No, 424. November 3,1915, II h, 40m.G,M,T. 

Greatest 
height, } 3000 " Atmosphere misty, } 5425 .. ' I Balloon lost in distance. 

::: Local minimum in velocity a.t ~~~~ 
28som" 5'om/s, (+2'SW,-E,; 

3~ 3~~ i~s +:~:,S _ ::~'S I ' -4'5 S,-N,), i:~ 
2500 360 9'0 0'0 - 9'0 2500 
2000 10 8'5 - 1'5 - 8'5 I Pressure Distribution (7 h,), 2000 
1750 5 9'0 -1·0 - 9'0 1750 
1500 5 10'5 - 1'0 - 10'5 r 2'4 Depression over Holland, 5 
1250 5 II ·0 - 1·0 - 11'0 I Anticyclone, Iceland to Spitz- ~ 2 ~ 
1000 IS 9'5 -2'5 - 9'0 bergen, 1000 
750 15 II'S -3'0 -11'0 750 

~~~, }:: 3~ I::: :::: =1::: . } :: 
Anemo- } 

265 
270 
270 
335 
355 
345 
350 

15 
20 
20 
20 
15 

355 

355 

II'S + II '0 + 3'0 

6'5 + 6'5 + 0'5 
3'5 + 3'5 0'0 
3'0 + 3'0 0'0 
3'5 + 1'5 - 3'2 
3'5 + 0'3 - 3'5 
5'5 + 1'5 - 5'5 
4'0 + 0'7 - 3'9 
6'5 - 1'5 - 6'5 

- 4'0 - 10'5 11'0 
9'5 - 3'0 - 9'0 

11'0 - 4'0 - 10'5 
9'0 - 2'5 - 8'5 
6'0 + 0'5 - 6·0 

7'0 + 0'5 - 7'0 

1 
I 
I 
r 2'4 

A little fracto-cumulus, 
Balloon lost in distance while 

taking a reading, 
Minimum velocity at 3250 m., 

1'5 mis, (W,-E, +1'1 m/s,; 
S,-N, - 1'1 m/s,), 

Pressure Distribution (7 h,), 

Depression over Holland, 
A.nticyclone, Iceland to Spitz­

bergen, 

~e~ 105 280 1'0 + 1'0 - 0'2 ) } 105 350 2'0 + 0'3 - 2'0 ) 

Geos~ropbic (;710" ~-o- -1-3- -0- =-;;- -,-,,- Approx, weights: balloo;;;gm,, ~l0' --3-;;;- -1-3- -0-~ - .. -, - Approx, weights: balloon 12 gm" 
wllld, free lift 45 gm. (at 13 h,) 360 8 0 - 8 .. , free lift 45 gm, 

-
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10. SOUNDINGS WITH PILOT BALLOONS-COn·tinued. 

SOUTH FARNBOROUGH. No. +25. November 5,19 15. 7 h, 15 m, G.M,T. SOUTH FARNBOROUGH, No, 427. November 8, 191 5, 1 I h, 40 m, G.M.T. 

Greatest 
height, 

100 m, 
above 

ground, 
Anemo­
meter, 

Wind, 

Height 1-----------­
above 
M,S,L, 

metres, 

} 3000 

3000 

2500 
2000 
1750 
1500 
1250 
1000 

750 

500 

} 170 

} 105 

Direc- Components, 
tion, Velo-

(900 =E" city, 
1180o=S,) W,-E.I S,-N, 

Degrees 
from N, 

360 
10 
25 
30 

35 
35 
30 

35 
35 

355 

mjs, 

15'0 
12'5 
12'5 
13'0 
14'0 
13' 5 
13'0 
II '5 
14'0 

4'0 

light 

m/s. m/s. 

0'0 - 15'0 
-2'0 -12'5 
-5'5 -11'5 
-6'5 - II'S 
- 8'0 - II'S 
-7'5 -11'0 
-6'5 -II'S 
-6'5 - 9'5 
- 8'0 - 11'5 

+0'3 - 4'0 

mIs, 

2'4 

Cloud Observations 
~nd Remarks, 

Some mist, 
Ci. -Cu, from N. 
Balloon lost in distance, 

Pressure Distribution (7 h,), 

Anticyclone over North Atlantic, 
Depressions Spain and Poland, 

Wind, 

Height 1-----------­
above 

M,S,L, 

metres, 

} 2400 

2000 

1750 
1500 
1250 

1000 
750 

} :: 
} 105 

Direc- Components, 
tion. Velo-

(90
o
=E" city, I 

1800 =S.) W.-E. S,-N, 

Degrees 
from N, 

295 
30 5 
30 5 
300 

295 
295 
280 

mjs, 

g'5 

7'5 
7'0 
9'5 

10'5 
9'5 
7'5 
7'5 

.5'0 

1'5 

mjs, mIs, 

+7'0 - 5'0 

+7'0 -3'0 
+ 5'5 -4'0 
+8'0 - 5'5 
+9'0 - 5'5 
+8'5 -4'0 
+7'0 -3'0 
+7'5 -1'5 

+ 5'0 0'0 

+1'5 0'0 

m/s. I 

> 2'4 

Cloud Observations 
and Remarks. 

Atmosphere clear. 
A, -Cu. and Ci. 
Balloon lost in clouds, 
Maximum velocity at lISO m., 

12'0 m/s. (W.-E. + 10'5 m/s,; 
S.-N, -6'0 m/s,). 

Pressure Distribution (7 h. ), 

Depression over Scandinavia, 
Anticyclone over Azores. 

----- ---- ------- -------------------_._-- ---- ---- ------ --- --- -------------
Geostrophic (at 7 11.) 

wind, 
50 8 -6 - 5 Approx.weights: balloon 12gm" (at 7 h,) 

free lift 45 gm, ( a t I 3 h.) 
280 
280 

10 
II 

+10 
+II 

-2 
-2 

Approx, weights: balloon 12 gm" 
free lift 45 gm, 

SOUTH FARNBOROUGH . .No, 429, November 10,1915, 7 h, 20 llI, G,M,T. SOUTH FARNBOROUGH, No. 430. November 1 1,1915. 7 h, 15m, G,M.T, 

Greatel:lt 
height, 

100 m, 
above 

ground, 
Anemo­
meter. 

}3000 

3000 

2500 
2000 
1750 

1500 
1250 

1000 

750 

500 

} 170 

} 105 

Geostrophic (at 7 h,) 
wind. 

14'0 + 11'5 - g·o 
14 '0 + 11'5 - 8'0 
19'0 +15'5 -11'0 
20'5 + 17'0 - 12'0 
18'5 +15'0 -10'5 
17'0 + 13'0 - 1 1'0 
19'5 + 16'0 - 11'0 
22'0 + 19'0 - I I '0 
19' 5 + 19'0 - 5'0 

12'5 + 12'0 + 3'0 

6'0 + 5'5 + 2'0 

290 119 +18 - 7 

2'4 

Atmosphere clear, 
Ci. ; Ci. -Cu. ; A, -Cu. 
Balloon lost in distance, 
Local minimum in velocity 

2650 m" 12'5 mis, (W,-E. 
+Io'om/s,; S,-N, -7'om/s.), 

Pressure Distribution (7 h,), 

Deep depression over North Sea, 

2000 
1750 
1500 

1250 

1000 

750 

} :: 
} 105 

Approx. weights: balloon 12 gm., (at 7 h,) 
free lift 45 gm. 

290 

295 
290 

295 
295 
295 
295 
285 

260 

235 

300 

13'5 + 12'5 -4'5 

16'5 +15'0 -7'0 
15'0 + 14'0 - 5'0 
13' 5 + 12'0 - 5'5 
13'0 + 12'0 - 5'5 
12'0 + I 1'0 - 5'0 
13'0 + 12'0 - 5'5 
14'0 + 13'5 . - 3'5 

8'5 + 8'5 + 1'5 

3'5 + 2'9 +2'0 

II + 10 -6 

2'4 

A tmosphere clear, 
Bands of Ci. -St" Ci., and A. -Cu, 

Radiant point 3250, Ci, mov­
ing from between 3100 and 
315°. A,-Cu, from about the 
~ame point. A little St.-Cu, 

Balloon lost behind St, ·Cu. 

Pressure Distribution (7 h,). 

Deep depression over Scandi-
navia, A second depression 
W. of Ireland, 

Approx, weights: balloon 12gm" 
free lift 45 gm, 

SOUTH FARNBOROUGH. No, 43 I. November I I, 1915. 15 h. 50 m, G,M,T, SOUTHFARNBOROUGH, No, 432, November 15,1915, 7 h, 20m, G,M.T, 

Greatest 
height, 

loom, 
above 

ground. 
Anemo­
meter, 

} 2000 

2000 

1750 
1500 

1250 
1000 

750 

500 

} 170 

} 105 

21 5 
225 
225 
220 
220 
21 5 
200 

195 

180 

12'0 
10'0 
I 1'0 
10'5 
9'5 
8'0 
5'5 

2'5 

light 

+7'0 + 10'0 
+7'0 + 7'0 
+8'0 + 8'0 
+6'5 + 8'0 
+6'0 + 7'5 
+4'5 + 6'5 
+ 1'9 + 5'0 

+0'6 + 2'4 

') 

I 
I 

[ 204 

I 
I 
I 
) 

A,-St, 10. 

Pressure Distribution (7 h,), 

Deep depression over Scandi­
navia. Another deep de­
pression .W, of Ireland moving 
eastward . during day and 
causing rain by 18 h, over all 
the S, of the British Isles, 

}4425 
4000 
3500 

3000 
2500 
2000 

1750 
1500 

12 50 

1000 

750 

500 

} 170 

} 105 

325 
345 
310 
300 

310 
325 
320 
330 

320 
325 
320 

310 

280 

calm 

10'0 

10:0 
7'5 
9'5 
8'5 
9'5 

11'0 
11'0 
9'0 
8'5 
8'5 
7'5 

5'5 

+5'5 -8'0 ') 

+2'5 -9'51 
+ 5'5 - 5'0 
+8'0 - 5'0 _ 
+6'5 -5'5 
+ 5'5 -8'0 1 
+7'0 - 8'5 

+ 5'5 -9'5 r 2'4 +6'0 -7'0 
+5'0 -7'0 
+5'5 -6'5 
+ 5'5 - 5'0 

+ 5'5 - 1'0 I 
I 
) 

AtmoRphere clear above, but mist 
coming up during ascent, 

No cloud. 
Balloon lost in distance while 

looking away from telescope, 
Local minimum in velocity at 

3575m" 6'om/s, (+4'OW.-E.· 
- 4'0 S,-;"'; ,). 

Press'l:tre Distribution (7 h.), 

Irregular col over British Islt's, 

--------------------- ---1---------------1----,1---- ----------------------
Geostrophic (at 13 h,) 

wind, (tl.t 18h,) 
260 
180 

10 
25 

+10 +2 
o +25 

Approx, weights: balloon 12 gm" (at 7 h,) 5 
free lift 45 gm. 

+5 o Approx, weights: balloon 12gm., 
free lift 45 gm, 
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10, SOUNDINGS ,,71TH PILOT BALLOONs-continued, 

SOUTH :FARNROROUGH, No, 434, November 17, 1915. 7 h. 30 m. G.M.T. SOUTH FARNBOROUGH. No. 436, November 19, 19 15, 7 h. 30m. G.M.T 

Greatest 
height, 

Height 
above 

M,S,L, 

metres_ 

} 3I 5° 
3000 

2500 
2000 

I75° 
I500 
1250 
1000 

750 

500 

loom, } 
above 

ground, 
Anemo- } 
meter, 105 

Geostrophic (at 7 h,) 
wind, 

Wind. 

Direc- Components, 
tion, Velo-

(90
0

=E" city. I 
/180 0 =S,) W,-E. S,-N., 

Degrees 
from N, 

345 

345 
350 

340 

345 
335 
340 

345 
360 

10 

315 

mis, mIs, m/s. 

-14'0 _ + 3'5 - 13'5 

14'5 +4'0 - 14'0 
15'0 +2'5 - 15'0 
1 1'5 +4'0 - 11'0 
II '0 +3'0 -10'5 
12'5 + 5'5 -II'S 
9'5 + 3'0 - 9'0 

10'0 +2'5 - 9'5 
8'5 0'0 - S'5 

II'O - 2'0 - 11'0 

5'0 + 3' 5 - 3'5 

light 

Inde termin ate 

mIs, 

2'4 

Cloud Observations 
and Remarks. 

Atmosphere misty. \ 
Ci. moving from N. 
Balloon lost whilst taking a 

reading, 
Local minimum in velocity at 

850 m. 6'5 mIs, (+ 1'5 W.-E,; 
-6'5 S,-N,), 

Pressure Distribntion (7 h.). 

Anticyclone British Isles to 
France, 

Height 
above 
M.S.L. 

metres, 

}257S 

2500 
2000 

1750 

1500 
1250 
1000 

750 

} :: 
} 105 

Approx. weights: balloon 12gm., (at 7 h.) 
free lift 45 gm. 

Wind, 

Direc- Components. 
tion. Velo-

(90
0

=E" city. I 
1800 =S.) W,-E. S,-N. 

Degrees 
from N, 

80 
65 
75 
90 

75 
80 
So 
So 

calm 

90 

mis, mis, mis, 

9'5 - 9'5 - 1'0 

10-5 -10'0 -2'0 
9'0 - 8'0 -4'0 
7'5 - 7'0 -2'0 
6'0 - 6'0 0'0 

14'5 -14'0 -4'0 
15'0 -15'0 -2'5 
13'0 - 13'0 -2'5 
10'5 - 10'5 - 2'0 

3'0 - 1'3 -2'7 

9 -9 o 

m/s, 

2'4 

Cloud Observations 
and Remarks. 

Ground fog in patches, 
St, -Cu, moving from 70°, 
Balloon lost accidentally, 
The smoke from the R,A. F, 

chimney Was in the shape of a 
sickle, starting off from N,W., 
then N" and finally from N, E. 

Pressure Distribution (7 h.). 

Anticyclone northern North Sea. 

Approx, weights: balloon 12 gm., 
free lift 45 gm, 

SOUTH FARNBOHOUGH, No, 438, November 19, 1915, 15 h, 45 m. G.M.T. SOUTH FARNBOROUGH, No, 439, November 24,19 15, II h, 40 m. G.M.T, 

Greatest } 
height, 2300 

100m, 

above 
ground, 
Anemo­
meter, 

2000 

1750 

1500 
1250 
1000 

750 

500 

} '70 

} I05 

95 

110 
100 
95 
S5 
75 
75 
70 

60 

55 

20'0 - 20'0 + I' 5 

14'5 - 13'5 + 5'0 
11'0 - 11'0 +2'0 
12'0 - 12'0 + 1'0 
17'0 - 17'0 - 1'5 
19'5 - 19'0 - 5'0 
12'5 - 12'0 - 3'0 
II'S - 11'0 -4'0 

4'0 - 3'5 - 2'0 

light 

~ 2'0 

Atmosphere clear. 
A little Ci. and St, -Cu, 

Pressure DistribuUon (18 h.), 

Anticyclone North Sea. 

}292 5 
2500 
2000 

1750 

1500 
1250 
1000 

750 

500 

} 170 

} 105 

330 

345 
335 
345 
25 
40 
25 
20 
10 

335 

335 

9'5 

8'5 
9'5 

10'0 
12'0 
8'5 
9'0 
9'5 
5'5 

3'5 

1'0 

+5'0 - 8'0 

+2'0 - 8'0 
+4'0 - 8'5 
+2'5 - 9'5 
- 5'0 - 11'0 
- 5'5 - 6'5 
-4'0 - 8'0 
- 3'5 - 9'0 
- 1'0 - 5'5 

+1'5 - 3'2 

+0'4 - 0'9 

2'4 

Slight mist, 
St. -Cu, disappearing in S. and W. 

A little Cu, increasing consider­
ably after ascent. 

Balloon passed very close to sun at 
end of ascent; lost behind Cu. 

Maximum velocity at 1575 m. 14'0 
mIs, (0'0 W,-E,; - 14·OS.-N,), 

Pressure Distribution (7 h.), 

I Antioyclone British Isles to Ice­
land, 

-------------------1---------------- ---------------------------
Geo~~rophic (at 13 h,) 

wllld, (at 18 h,) 
90 
~o 

9 
9 

- 9 0 
- 9 - 2 

Approx. weights: balloon 4 gm" (at 7 h,) 360 
free lift 16 gm. (at 13 h,) 30 

7 
7 

o - 7 
-4 - 6 

Approx. weights: balloon 12 gm" 
free lift 4 5 gm. 

SOUTH FARNBOROUGH. No. 440. November 25, 1915. 7 h. 35 m. G.M.T. SOUTHFARNBOROUGH. No, 442. Novemberz6, 1915, 7h,z5m,G,M.T. 

Greatest } 
height, 4400 

4000 

3500 

3000 
250 0 
2000 
1750 

1500 
1250 
1000 

750 

100 m. } 5
00 

above 
ground, -170 

345 

345 
345 
345 
350 

15 
15 
25 
90 

345 
335 
325 

295 

12'5 
15'0 
16'5 
11'5 
9'0 

10'0 
4'5 
4'0 
1'5 
8'0 
9'0 

+ 7'5 -27'5 

+3'0 
+4'0 
+4'5 
+2'0 
-2'5 
-2'5 
- 1'9 
-4'0 
+0'4 
+3'5 
+5'0 

- 12'0 
- 14'5 
-16'0 
-11'5 
- 8'5 
- 9'5 
- 4,;1 

0'0 

- 1'4 
- 7'5 
- 7'5 

+6'0 - 2'5 

Anemo- } 
meter, 105 270 light ... .., 

2'4 

Misty. 
Some A. -Cu. moving from N. 

Pressnre Distribution (7 h.), 

Antioyolone off N, W. coasts. 
Depression near Petl'ograd, 

2000 

1750 
1500 
1250 
1000 
750 

500 

} 170 

} 105 

5 

5 
10 
5 
5 
5 

10 
10 

335 

14 '5 -1'5 -14'5 ~ Misty, 
No cloud, 
Balloon either lost in dista.nce, or­

burst. 

14'0 - 1'0 - 14'0 Pressure Distribution (7 h.). 
13'5 -2'5 - 13'5 
15'5 -1'5 -15'5 )2'4 AnticycloneN.W. of British Isles. 
15'5 - 1'5 - IS'S 
14'0 - 1'0 - 14'0 
II '5 -2'0 - 11'5 
12'5 -2'0 - 12'5 

• 
7'5 +3'0 - 7'0 

315 2'0 + 1'4 - 1'4 

G - ----------------- -----------------1----- ------- ---------
eo~~rophic (at 7 h,) 360 10 0 - 10 Approx. we.ights: balloon 12 gm" (at 7 h,) 360 9 0 - 9 ,,, Approx. weights: balloon 12 gm" 

llld, free lift 45 gm. free lift 45 gm. 

-
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10. SOUNDINGS WITH PILOT BALLOONs-continued. 

SOUTH FARNBOROUGH. No. 444. November 27, 19 1 5. 7 h. 35 m. G.M.T. 

Height above Direction. 

I 
M.S.L. 

(900 =E, Velocity. 
1800 =S.). 

-
metres. Degrees from .N. m/s. 

Wind. 

I 

Componimts. 

W.-E. I S.-N. 

m/s. m/s. 

Vertical Velocity 
of Balloon. 

m/s. 

Cloud Observations 
and Remarks. 

Shallow haze. 
Greatest height. 3425 25 12'0 

3000 30 11'0 
- 5'0 - 11'0 
- 5'5 - 9'5 

Clear sky. Small patch of Ci. appearin!-____ _ 
during ascent, moving from a northerly pointo 0 0 

Balloon burst (1). 2500 30 5'5 
2000 60 11'0 
1750 70 9'0 
1500 60 9'0 
1250 55 10'5 
1000 50 8'5 
750 45 10'0 
500 55 9'5 
170 355 3'5 
105 calm ... 

100 m. a.bove groulld. 
A.nemometer. 

- 3'0 -
- 9'5 -
- 8'5 -
-S'O -
-S'S -
-6'5 -
-7'0 -
-8'0 -
+0'3 -
. .. 

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

. .. 

2'4 

Velocity 13'5 mise at 2275 m. (- II"; 
W.-E. ; -7'0 S.-N.); 3'5 mise at 2425 mooooo 
(-2'3 W.-E.; -2'7 S.-N.). 

Pressure Distribution (7 h.) 

Anticyclone over England, North Sea, anl-----­
Northern France. Indications of shallol~ 
depression over Straits of Dover. 

------------- -------- ------------ ----------------------- -------------------
(at 7 h.) Geostrophic wind. 

I 
- 8 ... I· Approx. weights:· balloon 12 gm., 

free lift 45 gm. 
-5 9 

Note.-In addition to the ascents recorded above, pilot balloons, which were lost sight of before reaching a height of 2 kilometres, were sent 
up during the month at the various stations as follows :-Aberdeen, 4; Benson, 8; Eskdalemuir, 5; South Farnborough, 17. 

GREATEST 

HEIGHT, 

Height 
above M.S.L. 

} 10'0 km. 

Pressure. Temp. 

250 mb. 219 a. 

11. SOUNDINGS WITH REGISTERING BALLOONS. 

BENSON. NO.3 14. November 4, 19 1 5. 16 h. 0 m. G.M.T. 

Height 

I I 
Temperature. I 

above Pressure. 
Reading. I Fall per Km. 

Remarks. 
M.S.L. Height above M.S.L., 57 m. 

km. mb. a. a. 
10'00 250 219 +1 Trace somewhat indistinct. Doubl{""'"'"'"'"'"' 

PLACE OJ!' FALL, Salisbury. 
LOWEST } 

TEMPERATURE, 9'3 km. 278mb. 218 a. 

BASE OF } 
STRATOSPHERE, 9'3 km. 

Type I. 

Data for Station 

{

Direction, 
GEOSTROPHIC Wnw 

Velocity, 

218 a. 

Correction for curvature of isobars, 

Gradient Value, 

JW. to E. 
Components, l 

S. to N. 

Direction. 
Date. Type of Cloud. (90 o =E., 

180 0 =S.) 

I Cu. 27 
338 

45 
356 

5 
28S 
277 
164 
310 
338 
281 

2 St.-Cu. 
3 Cu.-Nb. 
4 A.-Cu. 
5 Cu. to St. -Cu. 
6 St.-Cu. 
8 St.-Cu. 
9 Cu. 

II Fr.-Nh. 
13 Cu.-Nh. 
IS Ci. 

348 
9 

177 
185 
355 
356 
161 

16 Ci. 
17 Ci. 
19 St.-Cu. 
20 St.·Cu. 
25 St.-Cu. 
%6 St.-Cu. 
29 Cu. 
30 St.-Cu. 214 

Distance, 
and 

Orientation, 

74 km. 

216 0 from N. 

a.t 7 h. at 18 h. G.M.T. 

50° 60° 

II mise 9 mise 

+6 mise +6 mise 

17 mise IS m/s. 

- 13 m/s. - 13 mise 

- I I lfl/S. - 8 mIse 

9'00 293 
8'82 300 
8'00 352 
7'00 397 
6'94 400 
6'00 460 
5'42 500 
5'00 529 
4'08 600 
4'00 607 
3'00 693 
2'93 700 
2'00 789 
1'91 800 
1'00 897 
0'97 9°0 
0'12 1000 

---------
Ground I 1008 
M.S.L. 1015 

12. N EPHOSCOPE UBSERV ATIONS. 

ABERDEEN. Taken 13 h. (1 p.m.) G.M.T. 

Computed for 1000 m. 

Velocity. I Components. 

V. I ~ W.-E. I S.-N. 

m/s. m/s. m/s. 
5'0 - 2'3 - 4'5 
4'2 + 1'6 - 3'9 
5'0 - 3'6 - 3'6 
1'9 + 0'1 - 1'9 
4'8 - 0'4 - 4'~ 

10'0 + 9'7 - 2'6 
7'4 + 7'3 - 0'9 

13"0 - 3'6 + 12'5 
5°'0 +39'0 - 32 '0 
10'0 + 3'7 - 9'3 

• 1'8 + 1'8 - 0'3 
4'6 + 1'0 - 4'5 
3"7 - 0'6 - 3"7 
5'0 - 0'3 + 5'0 

18'0 + J'6 + 17'9 
8'9 + 0'8 - 8'9 
4'0 + 0'3 - 4'0 

16'0 - 0'5 + 15'2 
19'Q +10'6 + IS'S 

220 crossing in places. 
220 +4 Sky overcast. Surface wind 30~-
224 +6 7 mise 
23° 
230 +8 
238 Pressure Distribution (18 h.). 
242 +7 
245 Depression over Portugal. 
253 +9 Anticyclone over North-easter 
254 +7 

Atlantic. 
261 
262 +5 ~ 266 
266 +6 
272 
272 
279 

--------- ------------
280 ... 
... ... 

Remarks. 

St. -Cu. formed from upper parts of Cu. -Nb. 
Base measured. 
Observation at I I k. 30 m. Thin flat A.-Cu. 
Transition type between Cu. and St.-Cu. 

Fused sheet of St. -Cu. 
Sheet of low degraded Cu. 
Scud Nb. below the base of Cu-Nb. (very low). 
A pical part measured. 
Coarse Ci. to Ci. -Ou. ' EB visible. 
Ci. to high Ci. -Cu. Observation at 124. 
Ci. to fine high Ci.-Cu. EB visible. 
Measurement approximate; cloud diffuse. 
Low diffuse St.-Cu, 

Formed from ultper parts of Cu.-Nb. 
Heavy degrade type of Cu. 
Low diffuse St.-Cu. 

i 
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1. SUNSHINE AND SOLAR RADIATION. 
----------------------::------------------:-----------------------::-----:------

ESKDALEMUIR,-Lat, 55° 19' N, Long, 3° 12' W, CAHIRCIVIOJN, SOUTH KENSINGTON,-Lat, 51' 30' N, Long, 0° 10' W. 

Bright Sunshine, 

Day, -----~-

- • Per cent, 
Total. of 

Possible, 

---- hr. ~ 

1 

2 

3 
4 
5 
6 

7 
8 
9 

IO 

II 

12 
13 
14 
15 
16 

17 
18 
19 
20 
21 

9 

I 

35 

,':4 '3 i ,1; 54 
- I • 

0'5 I 6 
1'7 22 

O'I 
3'5 

I' 5 

0'3 
2'0 

I 

45 

19 

4 
26 

Radiation received on Horizontal Surface 
by Callendar Radiograph, 

Daily 
Total. 

Pel' cent, 
of For Day, 

Planetary, Amount, Time. I 

I Maximum, 

-----;j /;-cn-c)2"-, --';-----,%:-:-0 -

1I8 16 

176 24 
n 38 5 

86 12 
197 27 
212 30 

172 
25 1 

56 
152 

192 

140 
210 
138 
77 

194 

95 
149 
235 
154 
79 

25 
36 
8 

22 
28 

21 
31 

21 
12 
29 

14 
23 
36 
24 
12 

15 
5 
9 

18 
19 

16 
23 
6 

21 
IS 

10 
13 
9 
6 

20 

6 
18 
18 
10 
6 

12 40 

II 30 
12 15 
9 55 

12 10 
II 45 
II 20 
12 40 
9 55 

12 IO 
II 30 

10 20 
II 5S 
II IO 
12 20 
12 IO 

II 45 
II 5 
12 2S 
14 25 
13 0 

11,30 h, 
to 

12,80 h, 
mw/cm2, 

8 

15 
5 
5 

18 
19 
16 
19 
3 

21 
IS 

9 
13 
8 
6 

20 

6 
9 

18 
8 
5 

RICHMOND,-Lat, 51° 28' N. Long, 0° 19' W. 

Bright Sunshine, Radiation at Noon by 
Angstrom Pyrheliometer. 

Total. of Intensity, Com· 

I 
Per cent, I Vertical I 
Possible, ponent, 

- hr. % mw/cm2, mw/cm2, 

1"3 

0'4 
2'7 

0'3 
4'6 

0'2 
2'1 

0'7 
x5'3 

2'4 

0'1 
4'0 

16 

S 
34 

4 
5~ . 

3 
27 

9 
68 

31 

I 

51 

57 16 

31 S 

Sky, 

Clear 

Ci·St. 

---------R:-a--:d-:-ia:-ti:-o-n~ by-Ang;t~5~-- -
Bright Sunshine. Pyrheliometer, 

Total. of 

I 
Per cent, 

Possible, 

hr, % 
0'3 4 

3'9 53 

0'3' 
5'6 

3'S 
1'3 

2'8 
X 5'9 

4 
78 

54 
18 

TIm,. I 
h, m, 

12 5 

12 9 

12 4 

Sky. I f.." '·llDten,,,, 
I mw/cm2. 

- I 

Clear 4'42 45 

Clear 45 

Clear 5'09 50 

Bright Sunshine, 

Total. . of 

I 
Per cent. 

Possible, 

hr, % 
4'0 49 

4'0 

0'1 
0'2 

4'2 
4'9 

0'7 
1'6 

2'9 

3'4 
2·4 

0'9 
X6'2 

1 '6 

50 

I 

3 
S3 
63 

9 
21 

37 

44 
31 

12 
81 
21 

22 - - 127 20 12 12 IO 12 • _ - _ _ _ - - - - - 0'1 I 

23 2'5 32 20S 32 22 II 45 22 3'2 41 - - - - - - - - - 2'8 36 
24 0'2 3 179 28 17 10 40 14 0'5 6 - - - - - - - - - 0'3 4-
25 0'4 5 152 23 X 26 II 40 x 26 0'5 6 - - - - - - - - - -- -
26 3'7 47 x 253 39 23 12 SO 20 4'1 53 - - - 0'9 13 - - - - 0'7 9 

27 0'5 6 174 26 22 II 30 22 0'2 3 - - - - - - - - - - -
28 1 '6 21 21 5 33 17 I I 30 17 1'8 23 - - - - - - - - - 0'4 5 
29 - - 70 I I n 4 10 20 3 - - - - - -- - - - - - 0'1 I 

30 - - IS2 23 19 10 45 16 0'2 3 - - - - - - - - - 0'4 5 
~ 0'2 __ 3 __ ~, 16 18 14 IO 3 0'1 I - - - - - - - - - 0'4 5 
}leans ~, __ II __ ~I 23 IS --~ 13_ --x:I3 --I-S- ~-----=-- -=-~ 12 - - - - J:35 Il.')-

~urmal o'S4 II - I - - -! - ---z:'i61-i-5- 0'65 9 1.32 17 
.,..- 4 years -::---l> ~ 30 years ~ ~ 4 years -------;. ~30 yearS------l> 

2. ~IETEOROLOGy AND lVIAGNETISM :-OAHIRCIVEEN (VALENCIA OBSERVATORy).-Lat. 51
0 

56' N. Long. 10° 15' W. 
Heights above M, S, L, :-H = 12'5 m, Hb = 13'7 m. Ha = 26'4 m. Above Ground: ht = 1'2 m. he = 0,56 m. ha = 13'9 m. 

Air Pressure at 
Station Level. 

Air Temperature in 
Degrees Absolute, 

Humidity. Wind Direction in Cloud Amount Rain 24 Magnetism. 
Points (8=E, 16=S) (0 10) - 1- -- 1---

Day, 

--
9 h, I 21 h, 

~:~~~~, I Percentage. (me~~!;:;~~%d), we~~ger, g~~:s. Remarks, ~~~~l D~~~:a. In~lilla. 
9 h, I 21 h, I Max, 'Min, 911~-T2ih, I ~f21h, 9 h, , 21 h, -9-h-,--, -21-h-.- 9 h, Force, West. tlOD. 

200+ 200+ 20'0+ 200+ I----~---II----'-----II--I---------------I ----------
Tenths of 

Sky covered, mb, mh, millibar, % % 
I 980 '6 993'0 8t6 8~'6 83 78 9'0 9'4 ~I 90 

Dir, 
26 

mIs, 
8 

Dir, mis, 
- I 9 2 

2 998'9 998'8 80'2 82'0 82 75 8'1 8'9 80 78 
3 995'2 996'3 83'0 82'2 84 81 11'6 11'0 95 95 
4 987'9 991 '4 81'1 77'0 81 77 9'2 8'0 85 99 
5 984'9 981 '5 83'S 81 '5 84 81 11'0 I 9'9 87 89 
6 978'3 985' b 80'2 79'6 82 79 9'0 7'8 89 '80 

8 
16 
6 

15 
19 

7 989'5 992'2 79'S 81'4 82 78 7'8 7'6 81 69 20 
8 1001'8 1005'4 79'9 79'6 82 78 8'2 7'4 83 76 
9 987'4 985'3 81'9 85'0 x 85 80 9'8 13'2 87 95 

10 986'3 99S'I 82'1 81'3 x85 80 9'6 10'1 83 93 
II lOon Io06'9 79'9 76'9 82 75 7'6 6'3 76 78 

12 1019'9 1030'6 78'1 76'9 79 75 5'9 6'4 n68 79 
13 1033'0 I022'S 74'6 80'S 81 74 6'1 9'7 89 94 
14 IOl3'2 1005'6 82'2 78'9 83 79 11'2 8'9 97 97 
IS 994'7 993'9 80'6 78'5 82 77 9'3 7'9 89 88 
16 990'9 996'7 78'7 76'9 80 76 8'8 7'9 97 98 

I 

9 
22 

29 

32 

22 
26 
10 

6 
5 
4 
9 
3 
6 
2 

16 
14 
IO 

II 
I 

5 
6 
2 

8 
19 

18 
20 

21 
8 

17 
20 
28 

I 

15 
7 

20 

S 
2 
I 

2 

7 
13 
5 
7 
4 

10 

4 
6 
2 

2 
I 

I~ 10°4'2 101 5'7 79'8 7S'7 80 77 7'3 7'2 74 79 I 6 4 9 
1 1022'9 1028'9 76'9 74'9 79 74 6'7 6'3 83 89 S 5 _. I 
19 1031'3 1°31'4 73'6 76'1 n 77 n 72 6'1 7'2 96 94 - I - I 
20 1029'S 1026'4 77'8 81'S 82 77 8'1 9'7 94 88 - I 21 S 
21 1021'0 1015'4 82'5 82'8 83 x 82 10'2 11'2 86 93 21 8 20 4 

22 lOO.{-6 982'6 83'7 79:8 84 80 12'4 8'9 97 90 16 6 23 23 
23 987'5 978'1 81'2 81'1 83 79 9'0 10'0 84 93 22 12 13 S 
24 967'8 968'2 81'7 80'9 83 81 IO'5 IO'I 94 96 15 4 17 2 

~~ 97 1'5 984'6 81'1 80'8 82 80 9'9 9'4 92 89 28 3 24 7 

9 
9 

10 
9 

10. 

6 
2 

10. 
8 

10 

4 
8 
8 
9. 
8 

5 
3 
6,--, 

10 
10 

IO. 
8. 
8 

10 
6 995'8 992'4 80'3 78'6 81 78 7'9 7'5 77 83 21 7 7 7 

~k 1
97°:9 1002'7 83'0 80'1 84 80 11'7 9'4 96 93 21 IO 24 7 IO 

2 ~,8 997'7 75'4 78'5 80 7S 7'2 7'9 99 87 8 2 S I I 7 
3~ ~9~,6 9r'o 83'4 81'0 x 85 80 9'0 10' I 72 9S 8 12 23 6 8 
31 1,2 9 1'5 80'6 84'0 84 80 7'9 12'4 76 95 15 5 IS 13 8 

:Means~ 9
8
9'0 ~ 80'8 ~ ~-2.l~ ~~ 96 15 13 15 7 10 

NOi1lii[ ~z:o ~5 80'4 79'9 82'2 78'0 8'9 9'0 86 --;:8'9-1-~-6-:--'=-S ---5-'8---g:o-
IO!03 IOIO'4 80'2 80'4 82:9- 77'9 ~ ~ -sg -gg 6'3 6'S _ 

- ==-----=-40 years ~ ~ 25 years -l> ~ 30 years---+ 

10 
7 
5 

10 
7 

3 
7 

IO.o 
7 

10£ 

5 
10 
9 
3 
8=°.° 
9 
o 
8 

10 
10 

10 
10.° 
10 
8 

10 

mm, 
1'2 .0 showers, - 1'3 h. 

2'6 Dull and 0, =0 and d. n. 
0'6 =0 and d. n, and a, .Fair from II h, 
4'0 =0 and d, Clear 18 h.-20 h, 
2'9 • showers early.' Fair, but o. 

10'6 .£ showers. ,..... 16 h, 

0'4 
7'0 

14'5 
1'7 
3,g 

1'8 
8'5 

12'5 
14'8 
2'0 

• showers a, Fine p, 
Fine a, and p, 
• early. .2 a• Dullp. 
• n, and early a, ,)1 8 h, Fair later. 
d, early. Fair to showery. £2 p. 

,)1 2 h.-3 h, £. showers, CD n, 
Dull. =0. showers in evening. 
d, and =0 a, (0 in evening, 
• showers, ....... 14 h, 
Frequent .2 showers early to fair. (On. 

Fair to c, 
Dull early to fine. W 18 h. 

0'1 ~'ine and calm, W in evening, 
0, all day, 00 

1'6 Fair, but 0, ,I 21 h,-22 h, 

15'9 • 8 h,-II h, ; • showers later. / 
7'3 • showers a, ; finer p. d. n, 
4'7 • showers all day. 
4'0 0, to c, • showers p. 

25'7 Dull, d, to • n, 

2'3 
7'6 
1'7 

x27'2 

Gloomy, with. showers, )I' II h,-14 h. m 7 h, EB and parhelion IO h, Fair. .0 showers. 
Iutermittent • 17 h,-24 h, 

... -.. 
1787220 o'S 68 8'1 

1789519 59'0 68 6·5 

19'5 
206'5 
163'6 

• early, • showers later, 
Monthly Totals or Means_, ____ -c •• 1_7_88_4 19 59'9 ~8-7'3 
Normals, 

40 yrs, 

w x denotes the maXImum and n the minimum value in the column. 
t'437oS/421-400_8/17,_N, & Co" Ltd, Gp. XV. 12 
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Day, 

1 

2 
3 
4 
5 
6 

7 
8 
9 

10 
II 

12 
13 
14 
IS 
16 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

27 
28 
29 
30 

31 
-
Means 
---
Normal 

I 
2 

3 
4 
5 
6 

7 
S 
9 

10 
II 

12 
13 
14 
15 
16 

17 
18 
19 
20 
21 
22 
2' .) 

24 
25 
26 

27 
28 
29 

30 
31 
--
Means 
-
Normal 

1911-14 

DECEMBER I9l5.-METEOROLOGY, 

11 

3, J\lETEOROLOGy:-RICHMOND, SURREY (KEW OBSERVATORY),--Lat, 51 ° 28' N, Long, 0° 19' \V. 
Heights above Mean Sea Level :-Rain-gauge Site, H = 5'5 m, Barometer, Hb = 10,4 m, Cups of Anemometer, Ha = 25 m, 

Heights above Ground:-Thermometers, h t =3'O m, Rain-gauge, hr =O'53 m, Cups of Anemometer, ha=20 m, 

Air Pressure Humidity, Wind Direction in Cloud Amount Rain ~ Height above M,S,t, 
0 Earth of Surface of at Air Temperature in Points (8=E, 16=S) and 24 ,.:. Temperature Underground Water, Station Degrees Absolute, 

Vapour 
and Velocity Weather, hours S~ at 9 h, Level. Percentage. (metres per second), Q) d 

Pressure, begin- 8e; 
ning .: Daily Extremes, 

] 

~ 

\ 21 h, \ Max,] Min, 9 h,F~~h, 9 h,[21 h, I I 
9 h, ~ I 

Mean, 9 h, 21 h, 9 h, 9 h, 21 h, 9 h, 21 h, 0'3 m, 1'2 m, 

200+ 200+ 200+ 200+ Tenths of ~ky 200+ 200+ 200+ 
mb, mb, 

80"'8 81°'0 82 76 
millibar, % % Dir, mis, Dir, mis, covered, n1m, 

0 
cm, em, 

989'0 989'9 9'4 8'9 89 84 16 5 20 8 10=°. 10 12'9 71 76' I 8~'o 234 -
1003'4 1005'5 77'4 79'3 81 77 7'9 8'3 95 87 - I 24 3 7=° 10=° 2'7 71 77' I 79'9 232 23 2 
1001'4 1000' I 79'S 81'7 ~2 79 9'4 10' I 97 90 7 4 20 5 ?IO.= I 10'5 76 77'2 79'8 234 -
997'0 987'~ 81'0 85'2 x86 80 10'3 12'6 97 89 19 2 20 9 9=° 10 6'7 78 78' I 79'9 238 -

1002' 3 992' I 77'7 82'4 84 77 7'5 II '2 88 96 26 2 10 3 2=.=° 10=° 7'1 73 79'5 79'9 238 -
978'8 989'8 84'3 81 '4 85 81 II' 3 '9'3 85 85 20 II 20 6 8 I 13'0 81 79'8 79'9 247 -
998 '9 989'9 81'0 82'7 84 80 8'8 II' 5 83 96 18 6 17 5 2 10=°. 5'8 77 79'6 80'0 262 -
999'6 1008'S 79'2 75 '9 83 73 7'7 6'9 82 91 19 5 - 0 I 0=° 0' I 76 79'6 80 °3 272 -

1008'0 994'3 76'2 84'4 85 n 71 6'7 13'0 87 97 5 4 19 7 110=° 8 ~ IS'S 7° 78' I 80'2' 360 436 
994'9 999'5 85'2 82'9 x86 81 13'8 9'8 98 81 18 4 20 6 10=°.° 10 3'2 79 78 '1 80'2 427 -
994'7 1001 '6 80'1 77'6 83 76 9'3 6'5 92 77 24 3 23 4 9=° 0 1'2 78 80'0 80'4 414 -

1004'9 1018'S 73'1 73'9 n76 73 5' I 4'4 83 67 - I 28 3 1=°,--, 2 0'2 n68 78'4 80'4 401 -
1027 '0 1028'4 72 '3 74' I n76 72 4'2 5'5 72 84 27 2 25 2 0=°,--, 1=°,--, 0' I n68 76'8 80'4 391 -
1023'9 1013'2 7S'I 80'6 81 73 6'0 9'7 85 .93 22 2 17 7 9=° 10=° 9'6 69 76 '0 80'S 386 -
10°4'0 997'6 79'4 80'S 81 79 8'6 9'7 90 94 16 6 16 5 10.=° 10. 1'4 78 76 '9 80'2 386 -
999'8 1001' 8 77'0 78 'S 81 76 7'6 8'4 94 93 17 2 17 3 5=° 5=° 1'0 71 75'9 80' I 381 -

1005' I 1009'8 77'8 77'9 80 76 8'3 7'9 97 91 - I 2 3 7= 10=.=° - 72 75'6 80'1 374 -
1016'7 102S'S 17'0 78 '4 80 75 7'2 7'4 89 83 31 3 2 5 10=.=° 10 - 75 75'7 80'0 368 -
1030 '3 1030' I 74'1 75'4 78 73 5'6 6'2 85 85 2 2 I 2 1,=°,--, 10=0 - n68 77'0 80'0 364 -
1026'7 1023' 5 74'3 75'6 77 74 5'6 6'6 84 90 27 2 - I 10=° 10=° 4'6 7° 76' I 80'0 363 -
1014'4 1011'0 78'8 81 '0 -82 76 8'6 :8' 3 94 78 21 3 27 5 10=0 7 1'0 72 76'4 80'0 361 -
1010' 5 10°3'5 79'7 82'0 83 77 9' 5 10'4 97 91 22 2 19 6 10=.=.° 10 3'0 72 i7 '0 79-°9 358 -
994'6 988 '0 72.:1 80'6 82 79 8'2 9' I 87 87 19 5 18 4 I 10=°.( 7'6 76 78 '2 79'9 358 -
979'3 978'9 82'0 82'3 84 80 10'5 10') 92 87 19 6 18 7 4=° 10 7'4 78 79'4 79'9 359 -
980 '9 983'S 81'6 78 '4 82 78 10'0 8' I 90 91 16 3 17 3 10=° 0 2'7 78 79' 1 79'9 3,63 -
997'4 10°5'9 80'3 80' I 83 79 8'7 9'5 85 94 20 6 19 2 4 10. 13'1 74 78 '6 79'9 363 -
996 '5 998 '7 84'4 82'9 85 80 12'0 8'0 90 n66 16 8 20 13 10. 9 1'6 78 79'0 80'0 37 1 -

1010'0 10°9'7 79'6 81 '0 83 1:\0 8'4 9'2 86 86 19 4 II 2 3=° 10=° - 77 79'3 80'0 377 -
1003 '7 10°4'0 80'7 79'8 82 79 9'8 9'2 94 93 7 8 - I 10=° 4=.=0 0'2 78 79°3 80'0 379 -
10°7'7 1009'2 80'6 82'1 83 79 9'6 9'9 92 86 16 ·3 14 7 7=0 10 0'2 72 78 '9 80'0 374 -
1002'0 10°5'7 84'3 82'3 84 X82 10' I 9'3 76 80 15 II 18 8 10. 9 4'6 80 79'7 80'0 372 -
-------- ---------- ----- ----- ---------------------------- ---------------
1003'3 1003 '4 79'1 80'1 82'0 77'2 8'6 8'9 89 87 4' I 4'7 6'8 7'3 137 '0 74'3 78 '0 80'1 342 -
----------- -------- --- --------- ------------------ ---- ---------- r------------
~13'4 1013'4 76 '9 77'2 79'6 74'8 7'2 7;3 87 87 3'6 3'6 - - 51'3 - 78'4 81'1 - --- ,/ 40 years y 

40 years 25 years 30 years II years 

4, METEOROLOGy:-EsKDALEMUIR, DUMFRIESSHIRE,-Lat. 55° 19' N.Long, 3° 12' W, 

959'7 
974'7 
977'0 
970 '2 
970 '4 
945'1 
959'0 
963'8 
980 '5 
958 '9 
956 '7 
980 '6 
996'3 
981 '6 
97 2 '5 
964'9 
977'4 
995'0 

1002'6 
997'2 
980 '9 
978 '4 
953'4 
950 '4 
947'2 
962' I 

962 '6 
978 '5 
981 '6 
973'6 
959'9 

~,--

97 1 '4 ---
976' I 

Heights above l\[ean Sea Level:-Rain-gauge Site, H= 242 m, Barometer, H b=237'3 m, Vane of Anemometer, Ha=250 m, 
Heights above Ground :-Thermometers, h t = 0'9 m, Rain-gauge, hr = 0'38 m, Vane of Anemometer, ha = 15 m, 

REMARKS, 

964'5 74'S 76'6 77 74 6'2 7'3 91 93 3 2 2 5 10 10. I ' I C, to fair a, Damp =op. 

980 '0 74'9 73'1 78 71 6'2 5'2 88 85 - I 32 4 6 I - Fine. 
970'8 73'0 72 '7 74 ]I 5'3 5'0 87 84 2 3 4 7 10'--' 10 3'9 Drizzling * a, and p. 00 
965'4 72 '1 72 -4 n 73 71 4'6 5'0 81 86 3 6 2 8 10 10 0'5 ~ 3 cm, 9 h. Drizzling *, ~, 
961 '8 72 '6 77'2 78 72 5'3 7'9 90 97 5 4 14 4 10* 10 25'9 * showers a, *. p, 
951' I 79' I 75'9 80 74 9'3 6'3 99 84 - I 19 5 10. I 5'7 • a, Dullp, ~ n, 

954'8 76 '4 76 'S 78 74 6'7 6'4 86 82 17 7 20 12 8 4 I' 7 L....J
o. • showers 7 h.-9 h, Fair. 

979'1 75'3 7°'5 78 7° 6'0 3'S 84 69 27 10 24 4 7 I - • showers 7 h,-9 h, Fine p, * 22 h, 
966 '3 66'0 73'0· 74 n 64 3'0 5'7 87 93 - I 8 8 5'--' 10* 18 'I c. to 0, * from 18 h. 00 
962' I 75'0 75'5 78 74 6'8 7'2 97 98 32 5 - 0 10.° 10.=° 13'3 ~, *. (sleet) to ., 
967'5 77'9 73'6 79 73 8'3 5'6 97 88 17 3 32 6 10.° 8 2'3 .2 till 10 h. *. (sleet) 15 h, to *' 
990 '7 72 '4 71'8 74 69 3'3 3'8 n56 69 29 II 28 8 5 0'-' - * showers early, Fine, 
99S'2 72 'S 74'9 76 7° 4'8 6'0 82 85 22 5 21 3 4 10 4'4 Fine to c, 
978'1 74'0 77 '3 80 72 6'3 7'9 96 95 14 5 18 5 JO. 9 5'4 "E • to = i a, o. all afternoon, 
962 '8 77'4 77'9 79 77 8'0 7'9 97 91 - I 8 4 10 10. 9'9 0 Dull and 0, • afternoon, () 

971 '4 76'S 75'S 79 75 7'6 6'7 96 18 10.°=° 10=° 3'6 Q) 
0., with. at times till 17 h, 91 4 - I $-I 

986 '6 73'8 76 8 
0 =0 a, Fine afternoon, 74'S 73 6'2 5'8 96 85 - 0 2 6, 7=° - Z 

1002' I 74'0 69'1 75 67 5'4 3' I 82 68 2 9 - I 3 3'--' - Fine, ·_{IJ n, 
1000'4 66'7 72 •6 74 65 3'4 5'0 88 84 - 0 19 2 7L....J 7 0'3 '--' Fine red sunrise. o. 
991 '0 73'S 74'8 77 73 6'0 6'7 94 96 14 2 - I 10.0 10.=° 10'4 =0 and drizzling. showers. 
982'5 80'4 72 •8 81 71 9'6 5 'I 94 86 26 II -- I 9 5 I' 4 d, at times, Double W 21 h, 

966 '3 73'S 79'2 80 71 6'2 9'4 97 100 - 0 14 5 10.°=° 10.°=( 14'7 • =0 at interyals. .2 18 h,-20 h, 
952'8 77'2 75'6 80 75 7'8 6'8 95 93 17 II 12 2 10.° 10 II '0 Dull and 0., with d, .2 evening, 
947'7 76 '0 77'4 79 76 7'2 7'6 95 92 5 5 7 6 9 10.° 10'2 Dull and o. • p. 
953'3 79'6 75'0 80 75 9'4 6'7 97 95 17 8 - I 10.0 2 1'4 Dull and 0, • at times. 
971 '8 74'6 77'2 79 74 6'1 7'5 89 92 23 2 17 3 10.° 10 2'9 0, to fair, • 21 h, 

959'3 75'1 76'7 79 75 6'5 7' I 91 89 6 9 I II 10. 10 12'0 .2 all morning, d, at times p, 
983'5 7S'1 75'1 76 75 6'2 6'8 88 95 32 3 6 4, 10.° 10 0'5 0, and d, a, andp, 
976 '5 74'9 75'8 77 74 6'4 6'8 91 91 4 6 8 12 10.0 10. 7'7 o. and d. 
973'7 77'6 79'4 80 77 7'2 8'6 85 90 14 7 14 6 4 9 2'2 • from 10 h, 30 m, Fair evening, 
961;2 82'4 80' I z83 X79 10'5 9'4 89 93 14 II 18 15 10. 10. x30 '5 0" with .2 a, and p. 

----------- ----- -----1---'--------
971 '9 75'0 75'2 17'8 6'5 6'4 88 5~2 8'5 7'7 201 '0 - Monthly Totals or Means, 

72 'S 90 4'9 ---- ---- ~----~-

1--------- Normals, 975'9 76 '0 76'3 78 'S 73'6 6'9 7'1 89 89 6'7 6'9 - - 222'0 _ .. 

, . ___ 11 ~9Y''I'''\a 
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5. ATMOSPHERIC ELECTRICITY AND TERRESTRIAL MAGNETISM :-RICHMOND (KEWOBSERVATORY). 

* The mean values of the Pote~tial gradient in Table 5 are for 28 days; they are computed from the data for those days on which values at each of the four hours, 3h , 9h , 
ISh, 21 h , are given in the table. A similar note applies to the values in Table 6. 

x denotes the maximum and n the minimum value in the column. z Indeterminate. 

Potential Gradien t, Charge per cc. Air-Earth ... o ... Horizontal Force . West Declina tiOIl. V olts per metre. x 1020. Current. . ~ ~ ~ .~~ ;;, 
Day. Remarks. Factor 2'41. ~ 1016• tf~ 6b~A -

~o:!'- o:!o:! .... Maximum. Minimum. 
Q$ 

Maximum. Minimum. 
Q$ 

---- ~5 0 ~5° ~ b() 

3 h. 9 h. 15 h. 21 h. +. -- 180001+' 180001+ . ::: 15°+. H;o+. ::: 
c. oS oS 

p:; Cd 
---. - - -----~--- - ---- - --~---- -- - -

vim. vjm. vjm. vjm. ---~ -,----h m --
E.m,-U. E.m.-U. Ampjcm2• 'Y h m 'Y hm 'Y , 

I Dull from 9 h. • at intervals. 21 5 230 230 95 - - -- 2 0 457 18 31 442 9 25 n 15 16'8 12 35 12'7 22 50 4'1 
2 Fair. EB 12 h.-13 h. 150 430 295 540 350 220 0'20 I 0 462 19 18 434 23 20 28 1]'6 12 8 11'6 22 5 6'0 
3 = a, Mostly dull. 405 270 21 5 500 - - - 0 0 461 5 0 436 22 52 25 17'3 10 50 9'2 23 2 8'1 
4 =. a, Dull throughout. -So 4<'>5 160 160 - - - 2 0 457, 19 18 438 9 53 19 16'6 II 43 12',3 o 21 4'3 
5 Fair to 0, • 16 h,-21 h, 110 355 255 95 - - - I 0 461 19 2 441 9 35 20 16'7 12 29 12'6 22 2 4'1 
6 • early, Fine 10 h,-13 h, 30 220 z± 245 - - - 2 2 x 504 22 45 n304 18 16 x200 x 32"] 15 19 n-16'3 22 30 x49'o 

7 Fair to fine a. ; dull later, ISO 420 135 -230 - - - I I 47 1 21 24 391 3 39 ;-)0 20'2 3 56 1'7 21 II 18'5 
S Mostly fine. ==0 n. [Dull, 230 475 350 825 240 220 0'25 0 I 463' 23 23 423 II 13 40 18'5 12 30 9'7 23 10 8'8 
9 '-' early. • II h. 30 m,-IS h, 755 1S80 -365 325 - - - 2 I 462 20 23 420 20 0 42 16'6 13 23 3'7 20 0 12'9 

IO Dull ({, Fair p. 210 150 21 5 460 - - - 0 0 468 12 27 43 1 20 4 37 16'4 II 19 1~'6 19 2 3'8 
II • 4 h,-S h, Fine I I h.-14 h, 325 555 340 390 - - - I J 458 18 2 424 23 40 34 16'8 12 30 8'1 21 49 8'7 

12 '-'=0 to c. * II h. Fine n. 475 515 660 ~65 - -- - I I 4sS 19 25 421 3 8 37 15 '8 13 10 6'5 o 58 9'3 
13 '-' a, and n, Mostly fine, 3~0 7I5 515 675 470 280 0'55 0 0 470 12 50 446 I 40 24 17'0 12 36 12'1 3 23 4'9 
14 '-' early. Dull throughout. 620 675 230 205 - - - I I 475 22 38 413 18 29 62 19'5 14 55 8'6 22 10 10'9 
IS • till II h. Dull all day. -IS -80 21 5 135 - - - 2 2 479 6 2 380 18 0 99 20'0 13 8 }'4 21 23 18'6 
16 Fine ct, • showers p, ..--- 15 h. 325 21 5 0 785 - - - I I 471 23 51 426 14 33 45 IS'O 12 0 12'4 23 36 5'6 

17 = 9 h.-I I h, and 14 h, CD 19 h, 350 635 650 565 430 800 0'60 0 I 472 19 55 436 12 35 36 16'6 12 10 10'0 19 4 6'6 
IS =0 ct, Dull to fair. 350 380 540 500 - - - 0 0 469 19 3 453 o 28 16 15'7 13 30 12'1 8 55 n3'6 
19 '-'=0 a, Fine all day, CD 18 h. 555 700 755 795 - - - 0 I 476 22 53 436 18 16 40 17'3 13 29 8'3 22 48 9.0 
20 Dull (to ; finer lateI', 555 635 475 515 .- - - I 0 470 18 3 452 3 46 18 16'3 13 17 12'1 19 53 4'2 
21 Dull all day, -135 160 190 390 - - - 2 0 477 7 18 456 23 20 21 16'8 II 45 I 12'6 I 10 4'2 

61b 
. 

22 • 5 h,-9 h. Dull throughout. 430 295 95 475 1050 0'10 0 0 469 6 32 452 23 59 17 16'6 12 13 11'0 23 34 5'6 
! 

23 • early. Fine to c, , and •. -120 525 z± 565 500 380 . - 2 I 478 8 5 423 20 23 55 17'8 9 20 7'7 20 32 10'1 
24 0" with. at intervals. 25 310 -110 110 - - - 2 I 471 20 JO 445 o 48 26 16'7 16 30 9'1 20 0 7'6 
25 0" with fine intervals, (20h. 70 55 245 445 - - - I I 483 22 30 436 15 8 47 IS'2 12 25, 9'7 23 48 8'5 
26 Fine till 14 h" then c, • from 70 135 245 -135 - - - 2 2 475 4 55 403 12 33 72 21'0 13 20 6'9 I 30 14'1 

27 • early, Mostly fine, - - 270 190 - - - I I 466 20 55 427 15 0 39 17'9 13 13 4'0 21 43 13'~ 
2S Fine till 12 h" then dull to fail'. 1I0 380 475 610 - - - 0 0 468 17 15 439 10 43 29 16'7 12. 8 II'I 20 32 5' 
29 Dull throughout. 460 295 430 350 - - - I I 475 I I 446 2 3 29 IS'6 o 43 9'4 22 23 9'2 
30 Dull and o. from I 1 h, 160 310 150 120 540 700 0'30 I 0 463 14 I I 443 II IS 20 17'9 13 2 9'7 3 38 8'2 
31 • 10 h,-13 h. Dull to fair. 90 120 ~90 340 - - - 2 I 476 22 15 438 I I 5 38 16'8 12 48 9'6 21 30 7'2 

------------------- --- ---- -- ----~.-- ------------ ---- ----------
M, 262* 382* 278* 3S9* - - - - - 470 - 428 - 42 18'0 - 8'5 - 9'5 

6. ATMOSPHERIC ELECTRIUITY AND TERRESTRIAl, MAGNETISM :-ESKDALEMUIR. 

Potential Gradient, Charge per ce, Air-Earth ... .S ~ . North Component, West Component, Vertical Component, 
Vol ts per metre. Current, o Q;) • 

X 102O , '~~ ~ ~~ ~ Da.y, Factor 6'43. x 1016• ~~A ~ ... ~ -- ~ --_ .. 

;~'S ~~'O Maximum, Minimum. Maximum. Minimum. Maximum, Minimum. 
3 h. 9 h. 15 h, 21 h. +. - c. 0 15000 'Y+' 150007+' 4000 'Y+' 4000 'Y+' 45000 'Y+' 45000 '1+. 

- t-;;m. Vim, vjm" ---vrrn:-r-
Amp/cmZ:-

~---

h m hm I hm 
-

hm hm E,m,-U, E,m,·U, hm 'Y 'Y 'Y " 'Y 'Y 
I 268 433 683 -796 520 390 - I b 0 21 33 1013 1000 9 17 12 55 1071 1048 ; o 12 o 35 164 157 13 20 

2 381 519 337 182 - - - I b 0 20 15 1018 991 2,3 17 12 9 1076 1041 i 22 40 23 0 167 155 12 18 
3 173 173 z ... - - - . .. I 9 6 1029 992 o 19 13 35 1073 1025 23 3 23 0 168 153 5 12 
4 199 822 - - - 0 e9 ;n 1016 998 II 25 12 0 1068 1044 o 16 o 15 166 159 15 0 ... . .. .. , '9 

5 87 943 z 424 - - - 2C 0 g; ~n 1019 1001 10 51 12 31 1073 1052 22 40 010 162 158 23 55 
6 -1548 251 381 - - x IJ55 986 21 56 15 21 XII69 n838 22 30 + x>371 n 97 8 -II3 - 2 C 2 22 41 + 21 

7 260 208 138 173 - - - I a I 21 23 1058 930 3 33 3 57 1082 976 21 13 16 40 177 142 0 0 
8 69 IS2 ... ", - - - .. , I 23 19 1034 969 2 8 12 30 1075 1030 o 17 15 30 175 150 3 2 
9 '" , .. 606 z - - - .., I 20 15 1043 973 19 52 13 37 1067 982 19 58 20 4 177 162 23 28 

10 z -9 260 78 - - - 2 C 1 14 14 1019 980 20 3 12 48 1071 1045 19 6 20 10 182 149 12 22 
II 52 z -95 173 - - - 2 b I 21 53 1011 972 22 29 14 12 1071 1019 21 50 i 20 5 173 159 II 20 

12 216 3II 467 632 - - - o b I 0 4 101 9 979 3 24 7 44 1065 1002 o 55 3 9 168 155 7 50 
13 147 173 182 337 - - - Oa 0 22 34 1012 996 9 25 13 10 1072 1046 2 46 18 45 167 160 9 10 
14 242 .. 268 173 459 - - - I b I 22 32 1036 952 18 27 12 41 1083 1015 22 13 18 40 199 155 9 55 
15 355 407 - 1644 43 - - - 2 C 2 16 53 1096 n 916 21 17 15 22 1090 949 21 21 18 6 220 148 6 10 
16 138 z 407 S30 - - - I C I 23 50 1028 960 14 27 12 2 1071 1039 0 2 15 8 179 149 o 35 
J7 337 683 874 164 - - - Oa I 19 52 1029 974 12 36 o 17 1065 1029 19 7 16 10 172 151 I 45 
18 164 87 363 683 70 260 19 46 1012 990 13 7 e2 47} 1062 1043 9 18 10 12 166 160 - oa 0 '3 33 4 45 
19 225 277 484 606 - - - ob I 22 45 1038 978 18 10 13 25 1071 1019 23 10 18 33 175 157 5 56 
20 441 -389 692 -363 - - - 2 b 0 17 48 10Il 986 3 44 12 53 1070 1040 19 56 20 20 164 156 12 8 
21 -337 182 286 00' - - - ? 2 b 0 8 0 1018 1001 14 20 g~ ~n 1070 1044 o 29 14 9 164 155 7 16 
22 '" 753 1306 459 - - - .. , 0 6 3 1015 995 II 54 10 57 1066 1028 23 57 13 20 163 155 6 20 
23 - 1055 -519 43 -242 - - - 2 C I 20 56 1016 967 20 21 7 56 1080 1002 20 29 20 42 176 144 8 8 
24 78 502 286 -1306 - - - 2 C I 20 5 1036 991 o 49 12 10 1068 1017 20 0 

{ 1~ ~~} 160 151 7 10 
25 95 130 268 804 - - - 2 C I 21 45 1042 975 7 37 22 32 1086 1017 23 50 20 10 165 140 22 48 

. 26 459 z 251 329 '- - - I b I 4 54 1033 935 .12 28 II 38 1086 1001 I 30 13 13 165 126 7 8 
~ 27 260 .. , 337 -43 390 330 - ? 2 b I 21 44 1026 964 14 56 13 15 1073 984 21 44 21 57 159 147 8 56 
; 28 -156 -78 78 260 - - - 2 b 0 20 40 1011 983 o J7 e~ ~n 1059 1029 20 32 2 37 156 150 22 48 

29 -225 -87 -35 -830 - - - 2 b I o 36 1018 988 II 0 o 42 1084 1025 22 25 22 35 157 137 I 16 
~ 30 225 30 3 ... 329 ~ - - I b I 5 48 1010 984 15 37 13 5 1076 1033 3 38 20 10 155 147 6 53 
! 31 -337 -199 173 -519 - - - 2 C I 22 7 1035 982 II II 12 46 1070 1029 2 21 13 44 158 144 23 30 
- ------I---- ---- ------f---- ---------1---'------- - -

M, -6* II5* 212* 37* - - - - - - 1031 977 - - 1076 1016 - - I70t 131t -

* 18 days. See note a.bove, t 30 days. t Between 18'10 and 18'40. 
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7, SEISMOLOGICAL DIARY. 

EARTHQUAKES :-ESKDALEMUIR. MICROSEISMS OF N. OOMPONENT :-ESKDALEMUlR. 

1 

-~ Amplitudes. I o h, 6 h, 18 h, 

Time, ~---

Day, Phase. a,M,T, Period. 

f I 
fl., Remarks, Date, 

I I 
AN, AE. Az, AN, I T. AN, T, AN, T, 

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

!J. S fJ. s fJ. s fJ. s 
h m s s fJ. fJ. fJ. km, I 2'2 5 2'0 6 I' 5 6 1'6 S'5 

3 P 2 50 40 .. , .. , , .. ..' .. , 2 1'2 5 '5 0·8 5'5 0'5 5 0'9 5 
i 2 59 50 ... .. ' " . .., .. ' 3 1'0 5 1'9 5 2'5 5'5 2'7 5 
e 3 7 30 .. , .. , ... .. ' .. ' 4 3'0 5 2'5 5'5 1'7 5'5 1'8 5 
L 3 13 .. ' ... , .. .., , .. 5 2'3 5 1'7 5 1'8 5 1'9 4'5 ' 
M 3 16! 30 32 28 , .. ..' 
M 3 20 21 .. ' .. , .. ' .. , 6 5 '5 5 5'5 . 2'7 5 
F 4! 

2A 2'0 2'2 
.. ' ... .. ' , .. 

7 2'8 5 3'0 5'5 4'7 6 3'5 S'5 
8 3'6 5 2'5 6 2'3 6 1'6 6 
9 1'8 5'5 1'7 5'5 1'8 5 2'0 S'5 

10 2'3 6 2'7 6 3'3 5 2'6 6'5 

II 3'3 6 3'2 6 2'2 6 1'4 S'5 
6 21! to 221 .. ' ... , .. ..' .. , Small disturbance, 12 1'6 6 1'9 6 2'4 7 2'0 7'5 

-3 2'9 7 2'8 7 No trace 2'1 7 
14 3'3 6'5 2'4 6'5 3'0 6 2'5 5 
15 1'6 6 No trace 1'4 6'5 1'7 5 

16 1'4 6 0'9 5 0'9 5 1'6 5'5 

II to II 10 Disturb:mce masked by micro- 17 1'2 5'5 0:9 5 1'0 5 0'8 4'5 
7 ... .. , , .. .. , .. , 18 1'1 4'5 0'4 5 0'3 4'5 0'3 4'5 

seis'ms. 
I 

19 OA 4'5 0'6 5 0'2 4'5 0'3 4 
- • ! 20 0'4 5'5 0'6 ,~'5 0'8 5 0'9 5 

21 0'8 5'5 0'9 5'5 0'8 5 0'8 5'5 
22 0'7 5'5 0'7 5 0'6 5 0'9 5 

14! to 15 Small disturbance, 
23 1'6 5 2'5 5 3'2 6 7'0 6 

9 , .. ... .. ' .. ' .. , 24 7'0 6 4'7 6 3'9 6 4'4 6'5 
1 25 3' I 7 3'4 5'5 2'9 7 1'8 6 

26 2'5 5'5 1'8 6 1'9 5'5 1'2 5'5 
27 0'9 6 1'8 5 3'0 5'5 2'7 5'5 
28 3'0 6 3'1 5 2'5 5'5 2'5 4'5 

P 7 18 
29 1'7 5 '5 I' 5 5 I'S 5 I' 5 5 

17 14 .. , ... ... ... ... 30 1'2 5 1'1 5 1'9 5'5 2'6 5 i 7 21 46 .. ... .. , . .. .. , 
i 7 24 10 ... . .. .., .. , .. ' 31 2'5 5'5 2'5 5'5 2'8 5 2'5 7 
e 7 26 8 .. , ... ... ... ..' 
L 7 31 ... .. , .. . '" ... 
F 8~ '" .. ' , .. .., .. , I 

! 

I 

EARTHQUAKES :-RICHMOND (KEW OBSERVATORY), 

18 P 18 36 33 , .. .., .. , , .. .., 
e 18 45 3 .. , .. ' .. , , .. .., 
F 20 .. , .. , , .. .. , .., 

Times, a,M,T, of 

Day, Remarks. 

Commence- Max, Phase, 
19 P (1) 20 37 46 ment, .. , 

I 
.. , .. ' .. ' .. , 

e 20 44 2 ' .. .., .. , .. ' , .. 
e 20 56 36 , .. .., .. ' , .. .., 
L 20 59 ... ..' .. , .. , .. , h h 
M 21 6 30 3 

m m .. , .. ' ' .. 
F 22 3 2 59'0 3 26'5 Amplitudeon trace I'omm, .. ' .. ' , .. ..' .. , 

I 6 21 43'0 21 50 '0 
I 
I 

7 , .. II 7'9 
26 e S (?) 9 41 20 .. , .. , .. , .. ' .. , Subsequent disturbance masked 

by microseisms, 
17 7 24'0 7 37'S Amplitude on trace I 'omm, 

I 

" 
.. ' 19 39 Very small. 

29 e 0 2 16 , .. I .. ' .. .., .. ' 
i 0 17 52 ' .. 

I ..' .. , .. , .. , 18 18 18 56 Series of very small move-L 0 24 I 50 .. ' .. ' .. , .. , .. , 
M 0 28 .. ' .. , .. ' , .. .., 

ments • 

F 1 .. , I .. , ' .. 19 21 12'0 Very small, , .. ..' .., . 
I 

26 9 49 9 52 '5 I 

i 

I 29 0 1'4 0 33'0 

31 12~ to 131 .. , 
I 

.. ' .. , .. , .. , Disturbance masked by wind 
and microseisms, 31 .. ' 12 51'5 Small, 



RESULTS OBTAINED FROM ANEMOGRAPH STATIONS,-DECEMBER 1915, 121 

8, WIND COMPONENTS: Metres per second at fixed hours, together with the greatest mean hourly velocity, 
or the greatest velocity attained In a gust, and the time of its occurr~nce, 

NORTH WALES :-HOLYHEAD, 

Height of Head above-Roof S'S m" Ground 13'7 m" M,S,L, 19'2 m, 
Height of Cups aboye-Roof 4'6 m" Ground 7'6 m" M,S,L" 15'2 m, 

3 h, 9 h, 15 h, 21 h, Max, 
Date, in a S,IN,IW,IE. S·IN,IW,IE, S,N,JW, E. S,IN.IW,IE, Gust, 

---- mis, mis, mIs, mIs, mIs, mIs, mis, mjs. mIs, mis, mIs, mlR, mis, mis, m/s. mis, mIs, 
I 9'2 2,6 6'4 5'2 2'7 1,8 14'8 

2 

3 
4 
5 
6 

7 
8 

5'5 

2'0 

4'4 6,6 

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

0'9 

0'5 
6'5 0'3 
4,8 1'4 

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

3'0 9'2 2,6 3,8 

3'5 8'5 2'9 6'9 
6'0 9'0 6,6 4'4 

2,6 6'9 12'5 
1'3 1'1 2,8 12'0 
7'1 3'7 5'5 13'3 

2'4 1'0 15'3 
5'9 18'5 

2'2 10'9 

9 
13'1 

1'3 0'9 1'2 6'1 •• , 11"3 

1'3 0'9 
4'0 .. , 6'0 

3'5 .. , 8'5 
6'7 10' I 

23'0 
19'3 
17'2 
23'0 
26'0 

IO 
II 

12 
13 
14 
15 
16 

17 
J~ 

19 
20 
21 

5'3 5'3 7'6 3' I 
I,g 9'0 5'4 13'0 

6,g 4,61 .. , 

4'91· .. 

... 10'1 
, .. II,8 
6,8 

2'1 

3'5 

4'61'" 5'1 
.. , 1 0'9 2,8 

8'S!... 2'4 

1'011 
••• 2°2 

4'0 .. , 4'0 4'9 
0'4 2'0 

1'3 6'5 
3'1 7,6 

0'3 
2'1 5'2 
2'0 10'3 

2'5 ... 12'6 
,9,8 14'7 

6'7 ... 12'8 5'3 
6'7 6'7 

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

3,8, 

1'4 1,8 

4'9 4'2 

22 1'7 8'3 3'3 4'9 7'1 

'" 10'0 2'0 
3,6 

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

0,8 3,8 

2'7 5'5 
4'2 1'3 

1'4 8'2 

4,6 

1'5 7'7 
2'7 4'1 

20'S 
18'3 
18'6 
12'0 

0,8 IS '6 

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

7'9 
12'7 
16'6 

21 'I 
23 II,6 II'6 7'4 7'4 5,8 8'7 5'1 5'1 27'2 
24 2'7 
25 5,6 5,6 6'2 
26 2,6 13'1 1'7 

5'5 3,g 
5'1 

8'3 4'9 

0,8 5'1 

1'0 4'0 
4'9 1,6 

1'0 10'9 
1,6 14'4 

1,6 21 '7 

Time of 
Gust, 

--h--rri 
2 50 

23 55 
o 0 

17 40 

14 35 
6 30 

24 0 
4 20 

14 J 5 
10 45 
12 40 

16 40 
I 45 
6 50 

23 45 
o 45 

2 25 
10 IS 
18 25 
23 45 

6 40 

23 40 

3 IO 
24 0 

3 25 
4 45 

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 

SCOTLAND N, :-DEERNESS, 

Height of Cups above-Roof 1'5 m" Ground 4'9 m" M,S,L, 57'3 m, 

3 h, 9 h, 15 h, 21 h, 

S,/N,/W,/E. S,/N,/W,IE, S,IN,IW,IE, S,IN,IW,IE, 
Vel. in 
Max:, 

Hourly 
Run. 

m/s. mis, mis, mis' mis, mis, m/s. mIs' mis, mis, mis, mis' mis, mis, mIs, mis' m/s. 
9'2 1'5... 3,6 1'4... 3'3 1'7 2'5 7'4 I'S 

10,6 4'4 10'0 2'0 7'3 3'0 6'5 1'3 
2'7 4'1 1'0 4,8 7'9 0,6 3'2 
2'2 1'4 1'9 1'1 1'7 
1'9 1'3 2'2 1'4·, _ 1'0 4,8 2'4 ..•. 12'3 

13'4 
13'8 
4'6 

2'7 ... 13'8 5'5 ... 13'3 _ .. 16'4 4,6 , .. II'2 
16'1 
16'7 

0,6 

0'4 2'3 2'5 2'5 12'3 2'4 5'2 3'4 12'5 
14'5 2'9 9,6 6'4 7'4 7'4 1'5 7'7 15'1 
4'9 7'4 1'9 4'5 4'4 4'4 4'7 3'1 8'9 
5'7 8'5 1'9 9'3 1'9 9'3 1'9 9,6 11'8 
1'9 9'3 8'9 6'3 6'3 9,6 1'9 13 '4 

... 11'1 II'S II'7 7.8 19'7 7'2 7'2 
6,8 416 ~7 ~o ~7 ~7 I'O 0'2 12'5 

7'9 3'3 4'3 2'9 0,6 0'4 10'5 1'5 
2'0 1'5 0,6 1'1 5'5 2'2 10'9 11'1 

2'0 ... 10'0 1'9 9,6 3'7 5'5 6'0 4'0 II'I 

10'3 4'3 u,8 

6'1 1'2 4'5 1'9 
1'1 2'3 
0,8 3,8 0,8 4'2 4'9 

8'3 1'7 10'0 
1,8 2'7 9'2 

8'9 1'9 4'5 
3'3 9,8 

2'0 13'4 
10'8 

10'3 4'3 1'4 1'4 1'8 2'7 1'7 

9'2 
6,6 12'5 
8'3 13'1 

1'3 

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

6'S 5,8 

13'9 7'8 
15'8 3'2 
13'1 6'0 

1'3 9'0 

5,8 7,6 

18,8 4'0 

16'1 

14'5 5'3 
1,8 5'5 

7'6 8'3 
20'3 3'4 
15'4 2'9 
12'8 7'3 

1'1 4'1 

8'3 14'1 
17'1 22'0 
14'5 16'4 
10'9 16'1 

2'7 10'8 

Time of 
Max, 

---~ 

23 

5 
12 
9 

23 
18 

15 
2 

3,4, 10 

19 
19 

6 

12 
21, 22, 23 
2,4,5,7 

4 
22 
16 
24 

I 

24 
8 

9, 10 
6 
8 

27 7'9 II'9 2'4 8,6 8,6 5'7 13'7 ·26'0 I I 40 27 3'0 '2'0 5'5 2'3 8'1 5'4 9'1 3,8 12'8 
28 II'S 5'9. 1'4 2'2 3,6 8,8 19'2 0 JO 28 '" 10'1 6'7 6,8 4,6 5'1 5'1 3'3 3'3 13'1 

22 

I, 5 
24 29 4,6 .. ' II'2 .. , ... 15'4 3'2 .. , 16'1 6'7 ... 10'1 23'6 23 25 29 1,8 4'3 7'2 2'9 6'9 6'4 9,6 13'4 

30 .. , ... 4,6 9'1 ... 3,8 8'0 ... 1'6 9'1 .. , 3,8 22'0 0 10 30 5'3 .. , 12,8 8,6 12,8 12'0 8'013'0 5'4 15'4 
31 12'4 .. , ... 5'1 9,8 ' ..... 13,8 2'7 .. , 9'0 6'0 ,.. 27'4 7 0 31 12'4... 5'1 15'3 10'2 12'5 8'414'5 ,.. 6'0 18'4 

9, 10 
9 

-------r----------I--------I-----IIIs--------r---------,-----I----1-----
f':i~~~} 128'7 177'3 126'9 178'3 140'5 161'9 114'9 147'8 ~!:} 149'9 180'5 160'7 178'1 155'3 187'3 162'7 192 '4 
SW~~} 57'3 68'1 45'3 24'3 35'3 46 '9 34'7 46'2 Sw~:} -32 '1 -110'5 -1'9 -124'7 -3'9 -107'7- 3'5 - 109'( 

ENGLAND S,W, :-SCILLY, ENGLAND E. :-GREAT YARMOUTH, 

Height of Head above-Ground 9'8 m" M,S,L. 49'7 m, Height of Head above-Roof 10'7 m., Ground 12'8 m" M,S,L, 15'9 m, 
Height of Cups above-Ground 5'S m" M,S,L. 45'7 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, 
Date. 1------1------1------1--,-----:--S.IN,IW,! E. S,IN,! W,! E, S,1N,jw,1 E. s, .IN,jw,/ E, 

Max, 
in a 
Gust. 

Time of 
Gust, 

Date, 1---,----- _______ aGust. Time of 
3 h, I 9 h, 15 h, I 21 h, Max.in 

s.1 N./ W,I E, S,I N,I w,' E, S'l N·I W·I E, 8,1 N.] W,I E, ~~~~r Gust, 

--- rnls- m/s, mIs, mIs, mIs, mIs, mis, ruls· ~/s. mIs, mis, mis, mis, m/s. mis, mis-
I 7'0 10'4 18,8 2,8 14'3 2'3 II'S 

mIs, 
25'S 

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 

8'3 ,.. 3'0 1'3 1'9 9'4 1'7 
3,8 2,6 .. _ 2,6 13'0 3'5 8'5 3'5 

2'7 10'4 7'0 10'0 10'0 

5,8 2'4 7'4 1'5 1'1 6'g 

7'010'4 3'5 5'2 5,6 13' 5 11'1 16,6 

5'1 7,6 6'9 2'9 
4'0 9,6 1'9 4,6 

3,g g'2 9,8 

8'5 3'S ... 18'0 
7'1 ,,' 10'0 

9'4 9'4 10'0 \ ... 
g'o 1,8 5'0 2' I 

6'2 6'2 9-4 6'3 
10'2 2'0 2,8 4'2 

5'7 5'0 

0'0 0'0 0'0 0'0 0'0 

3'5 2'3 
1'3 6,6 
1'5 1'5 
4'0 9,6 

8,8 

3'1 '" IS'S 
7'0 ", 10'4 
5'3 ,.. 5'3 

6'1 14'6 

3,8 

4,8 II'6 

8'1 
II,6 

II'S 
6'5 
8'3 

4'2 

3'7· 8'9 
0'0 0'0 0'0 0'0 2' I 
5,8 

3'4 

8,6 

8'1 

6'2 4'2 

.. , 14'6 
2,8 4'2 

6,8 6,8 

.. , 10'4 

3'S ... 2'3 

1'7 

3'5 
1'4 

5'9 3'9 
5'1 12'3 

9'4 .. ' 6'3 
4'2 .. , 6'2 

S'9 .. , 14'2 
2,8 13'9 

4'3 1,8 

S'2 

5'9 
3,8 

7'4 7'4 

... II'7 
2,8 4'2 

9'4 I'g 
3'0 7'3 
0'9 0'9 

2'9 

3'4 
0,6 

6'5 6'5 

3'7 8'9 

10'6 10,6 

S'4 ... 13'1 

5'7 '" 13'9 
6'1 14'6 

8'3 5,6 

16'7 
16'7 
24'7 
16'0 
24'S 

18'9 
5'0 14'7 

8'1 

3'2 

16'7 
21'9 
24'0 

21'7 
14'6 
18'5 
21'0 
II'2 

8'5 
13'9 
13'6 
12'9 
18'3 

23'1 
22'6 

24'6 
21'9 
22'2 

h m 
10 30 
16 20 
9 45 

18 45 
22 40 
20 45 

17 25 
2 5 

II 55 
7 40 

23 20 

o 
o 50 

23 55 
II 5 
o 40 

23 40 

21 45 
2 50 

21 15 
15 15 
20 30 
II 45 
15 20 
23 40 

I 20 

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 14'7 2'g 13'9 20'8 25'0 ,'.. 14'2 39' 5 9 20 27 
28 5'4 .. , 1,8 1,8 2'9 6'9 5'9 3'9 12'4 14 0 28 
29 5'3 '" 12'8 13'1 5'4 20'4 ... 4'5 10'3 10'3 30'0 17 10 29 
30 8'8 .. , .. , 5'7 1'1 5'7 1'1 ... II'7 21 '5 23 45 30 
31 19'6 '" '" , .. II'S .. , 7'7 ... 5'1 , .. 12'3 .. , 9'7 .. , 6'5.. 27'6 4 5 31 

\t~:}~~-;-94~r;-5-1~7 -2-0;'-3 ~~ -;;9~ ~5~-2-I5~ --I----I~J+~:} 
i"-N &} W-E 68'4 114'6 93'1 164'7 64'91 163'6 69'2 166'3 Sw N:} 

Direction recorder out of order, 

m/s. h m 
14'6 12 50 

10'1 3 55 
12'8 ? 
18'2 21 25 
18'9 12 5 
22'9 II 55 
15'9 0 45 
16'4 14 15 
21'6 18 45 
18'9 17 5 
19'3 17 0 

16'0 
13'3 
17'9 
18'0 
10'5 

9'0 
13'2 
I1'7 
6'4 
8'2 

8'0 
II'2 

12'8 
12'7 
17'0 

28'7 
22'3 

13'5 
[4'9 
20'0 

13 10 
2 30 

16 35 
16 20. 

o 35 

o 35 
20 0 

I 10 
IS 15 
4 5 

22 30' 
5 5 

14 0 
II 10 

12 35 

21 35 
I 50· 

17 5 
22 55 
10 35 
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9. SOUNDINGS WITH KITES. 

None. 

10. SOUNDINGS WITH PILOT BALLOONS. 

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

BENSON. No. J 571. December Z, 1915. 10 h. 50 m. G.M.T. ESKDALEMUIR. No. 1585 December 17,1915. 12 h. 50 m. G.M,T. 

Wind. 

Height 
a.bove 

M.S.L. 

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

Greatest 
height. 

100 m, 
above 

ground. 
Anemo­
meter, 

metres. 

} ... 

5000 
4500 
40 00 

3500 

3000 
2500 
2000 
1750 
1500 
1250 
1000 
750 

500 

} 1 57 

} 82 

Geostrophic (at 7 h.) 
wind. I(at 13 h,) 

Direc- Components. 
tion. Velo· 

(90
0

=E., city. --1---
1800 =S.) W.-E. S.-N. 

m/s. Degrees I from N. 

... . .. 
290 
290 
290 
2 95 
300 
295 
2 95 
295 
2 90 

30 5 
300 

320 
310 

275 

17 
14 
12 
10 
8 
9 
8 
5 
2 

4 
7 
3 
2 

3 

m/s. m/s. 

+ 16 -6 
+ 13 - 5 
+ II -4 
+ 9 -4 
+ 7 -4 
+ S -4 
+ 7 - 3 
+ 5 -2 

+ 2 - I 

+ 3 -2 

+ 6 -3 
+ 2 -2 

+ 2 - I 

+ 3 

+ 1 o 

2 70 7 + 7 o 
Inde termin ate 

mIs, 

l, 4'0 
ap· 

prox. 

Cloud Observations 
and Remarks. 

Clear sky except for cirrus 
clouds coming from W. N. W. 

Balloon lost in cirrus. 
A registering balloon was used 

for this ascent. The instru­
ment was not returned, 

Pressure Distribution (7 h.). 

Col, with depressions S. W. of 
Ireland and over North Sea. 

Anticyclones over Spain and 
beyond Iceland, 

Col drifting slowly eastward 
during day. 

Weight of balloon 350 gm., 
free lift 420 gm. 

Height 
above 
M.S.L, 

metres. 

} 2300 

2000 
1750 

1500 
1250 

1000 
750 

l ::: 2 50 

(at 13 h,) 

Wind, 

Direc- Components. 
tiOll. Velo-

(90o =E., city. ------
1800 =S.) W,-E.I S.-N. 

I 
Degrees 
from N. 

. .. 
mIs, 

325 2'5 
295 1'1 
305 2'4 
30 5 2'5 
260 1'0 
40 1'4 

Balloon almost 
overhead. 

m/s. m/s. I 

+ 1'5 
+ 1'0 
+ 1'9 
+2'1 
+1'0 

1
-~:~! 

0'01 

o'o~ 

-2'0 
-0'5 
- 1'4 
- 1'4 
+0'2 
- 1'1 

0'01 

O'o! 

m/s. 

2'4 

Misty. 

Cloud Observations 
anI] Remarks. 

A.-Cu" A.-St., St.-Cu. all from 
N.N.W. 

Sky five-tenths covered. 
St,-Cu, Uomponents (at 1000 

m.), W.·E., + 0'7 m/s,; 
S,-N., - 1'1 m/s. 

Balloon entered cloud, 

Pressure Distribution (7 h,), 

Large shallow depression, Scot­
land to Spain_ 

During day Anticyclone spread· 
ing down over Scotland, 

Weight of balloon 10-7 gm" 
free lift 48'2 gm. 

FALMOUTH', No. 100. 1>ecember 8, 1915. ) 2 h, 0 m, G,M,T. SOUTHFARNBOROUGH, No. 446, December 2, 1915. 7h.4om,G;M,T, 

Greatest 
height, 

loom, 
above 

ground. 
Anemo­
meter. 

} 2810 

2 500 
2000 
1750 
1 500 
1250 

1000 
750 

500 

} 151 

} 63 

280 
2 75 
2 70 

275 
2 95 
31 5 
315 
2 95 

280 

280 

Geostrophic (at 7 h,) 270 
wind. (at 13 h.) ~ 270 

-----
Greatest height. 

100 m, above ground, 
A!lemometer, 

Geostrophic wind, 

I 

19'0 
9'5 
9'5 
6'5 
8'0 

10'0 
8'5 
7'5 

4'9 

2'0 

I ... 
,+ IS'S - 4'0 
+ 9'5 - 0'5 
+ 9'5 + 0'5 
+ 6'5 - 0'5 
+ 7'5 - 3'5 
+ 7'0 - 7'0 
+ 6'5 - 6'0 
+ 7'0 - 3'0 

+ 4'8 - 0'8 

+ 2'0 - 0'4 

o 
?o 

2' I 

Atmosphere clear, 
Cu, and St. -Cu" 8, 

Pressure Distribution (7 h,). 

}272 5 
2500 
2000 
1750 
1500 
1250 

1000 
Depression over North Sea and 

Southern Norway, A second 
depression out over Atlantic. 
Both systems moving E, dur- } 
ing day, 

7So 
500 

Weight of balloon 5' 5 gm" 
free lift 2 I . 4 gm, 

} 105 

(at 7 h,) 

2 90 

285 
300 

310 
30 5 
30 5 
300 
2 95 
300 

13'5 + 12'5 - 4'5 

14 '0 + 13'5 - 3'S 
1 3'0 + II'S -- 6'5 
II'S + 9'0 - 7'5 
11'0 + 9'0 - 6'5 
10'5 + 8'5 - 6'0 
9'5 + 8'0 - 5'0 

10'0 + 9'0 - 4'0 
9'0 + 8'0 - 4'5 

6'0 + 6-0 + 0'5 

light 

7 + 7 o 

SOUTH FARNBOROUGH. No, 447, December 2,1915. 12 h. 25 m, a,M,T, 

Wind. 

Heigh t above 
-- - --.- -----~-.- -- -----~~~~~-.---"--------~--- ----

Vertical Velocity 
M,S.L, Direction, Components, of Balloon, 

(90 0 =E. Velocity, 

I 
1800 =S,) W,-E, S.-N. 

metres. Degrees from N. m/rJ. m/s, m/s. m/s, 
47 25 280 16'5 + 16-0 - 3'0 , 
4Soo 280 2'5 13'S + 13'5 -
4000 27S 12'0 + 12'0 - 1'0 
3500 280 9'0 + 9'0 - 1'5 
3000 270 7'5 + 7'5 0'0 
2500 275 7'0 + 7'0 - 0'5 
2000 270 7'5 + 7'5 0'0 
1750 280 8'0 + 8'0 - 1'5 2'4 
ISoo 2S0 5 '5 + 5 '5 - 1'0 
1250 280 3'5 + 3'4 - 0'6 
1000 • 295 4'5 + 4'1 - 1'9 
750 295 4'5 + 4'1 - 1'9 
500 300 3'5 + 3'0 - 1'8 
170 275 1'0 + 1'0 - 0'1 
105 calm ... . .. ., . 

, 2'4 

Slight fog in hollow of ground, 
Balloon lost while taking a 

reading, 
The balloon got into sunshine 

at the 15th minute, 

Pressure Distribution (7 h,), 

Col, with depressions S. W, of 
Ireland and over North Sea, 

Anticyclones over Spain and 
beyond Iceland, 

Approx. weights: balloc;m 12 gm., 
free lift 45 gm. 

Cloud Observations 
and Remarks, 

Misty, 
Ba.nk of Ci, -St" and probably also 

A,-St, moving from S.W, 
Balloon lost while taking a reading, 

Pressure Distribution (7 h,), 

See preceding ascent, Col drifting 
slowly eastward during day, 

---------------------------------------- ------------------------
(at 13 h,) IndetermintJte ... A pprox, weights: ba.lloon 12 gm" 

free lift 45 gm, 
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10. SOUNDINGS WITH PILOT BALLOONs-continued. 

SOUTH FARNBOROUGH. No. 449. December 8, 1915. 7 h. 35 m. G.M.T. SOUTH FARNBOROUGH. No. 45 I. December 13,1915. 7 h. 45 m. G.M,T. 

Height 
above 

M,S,L. 

metres, 
Greatest } 
height, 2575 

100 m, 
above 

ground, 
Anemo­
meter, 

2500 

2000 

1750 

1500 

1250 

1000 

Wind. 

Direc- Components. 
tion, Velo-

(90
0

=E" city. I 
1800 =S,) W.-E, S.-N. 

Degrees 
from N, 

235 

mIs, m/s. mis, 

21 '0 + 21'0 - 2'0 

22'0 +22'0 - 2'0 

26'S +26'5 0'0 

27'0 +27'0 + 2'5 

23'0 +23'0 + 2'0 

19'5 + 19'5 - J'5 

IS'S +18'5 .. 15 

24'0 +24'0 0'0 

2 I '5 + 2 I '5 + 2'0 
I 

8'0 + 7'5 + 3'5 

9'0 + 7'5 + 5'0 

m/s. 

2'4 

Cloud Observations' 
and Remarks. 

A tmosphere clear, 
Balloon lost in distance, 
Balloon showed up dark against 

the sunrise, 
Maximum velocity at 1850 m" 

30'S mis, (+ 30'5 W,-E,; 
0'0 S,-N,), 

PreslJure Dist1ibution (7 h.). 

Depression over North Sea and 
Southern Norway, 

Wind, 

Height 1----.,..--------1 

above D' I nec- Components. 
M,S,L, tion. Velo-

metres, 

} .. , 

2300 

2000 

1750 

1500 

1250 

1000 

(90o =E., city. 
18o

o =S')1 W,-E'I S,-N. 

Degrees 
from N, m/s. m/s. m/s. 

Atlantic, -
A second depression out over } 

750 

500 

170 

325 
325 
335 

335 

350 

340 

335 

330 

300 

14 '5 + 8'5 - 12'0 

14'0 + 8'0 - II'S 

14'5 + 6'0 - 13'0 

14 '5 + 6'0 - 13'0 

15'0 + 2'5 - 15'0 

17'5 + 6'0 -16'5 

IS'S + 6'5 - 14'0 

15'0 + 7'5 - 13'0 

7'0 + 6'0 - 3'5 

} 105 270 light 

mIs, 

Cloud Observations 
and Remarks, 

Atmosphere clear. 
Small piece of Ci. in zenith, 
Some Ci, in E. later in ascent, 
Balloon lost while taking a 

reading, 

Pressure Distribution (7 h.), 

Anticyclone W, of Bay of Biscay, 
Depression over Gulf of Finland. 

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

Geostrophic (at 7 h,) 
wind, 

260 20 +20 + 3 Approx, weights: balloon 12 gm" (at 7 h,) 
free lift 45 gm, 

330 I I + 6 - 10 Approx, weights: balloon 12 gm., 
free lift 45 gm, 

SOUTH FARNBOROUGH, No. 452. December 14, 1915, 7 h, 55 m, G,M,T, SOUTHFARNBOROUGH, No, 453, December 16,1915, 7 h, 45 m. G.M.T, 

Greatest 
height, 

loom, 
above 

ground, 
Antlmo­
rueter, 

} 3575 

3500 

3000 

2500 

2000 

1750 

1500 

1250 

1000 

750 

500 

} [70 

} 105 

Geostrophic (at 7 h,) 
wind, 

265 
265 
265 
270 

255 

2 65 
245 

240 

235 

225 

21 5 

200 

180 

230 

II' 5 + I I '51 + 1'0 'I 
12'0 + 12'0 + 1'0 1 

13'5 + 13'5 + 1'0 

13'0 + 13'0 0'0 1 

10'0 + 9'5 + 2'5 1 

9'5 + 9'5 + 1'0 

14'5 + 13'0 + 6'0 

18'0 + IS'S + 9'0 ~ 2'4 

18'0 + 15'0 + 10'5 1 

15'5 + 11'0 + 11'0 1 

14'0 + 8'0 + II'S 

10'0 + 3'5 + 9'5 )1 

5'5 0'0, + 5'0 

15 +10 

Misty, } 
A.-Ou, moving slowly from 34

2
5 

about N,W, 
Local minimum in velocity at 3000 

1850 m" 8'0 m/s. (+8'0 
W,-E,; + 1'5 S.-N,), 25°0 

Pressure Distribution (7 h,), 

Depression S, of Iceland. 
Anticyclone over Spain and 

France, 

2000 

1750 

15°0 

1250 

1000 

750 

500 

} [70 

} 105 

Approx, weights: balloon 12gm" (at 7 h,) 
free lift 45 gm. 

21 5 
21 5 
210 

210 

2IS 

220 

21 5 
21 5 
21 5 
21 5 

185 

170 

220 

15 '5 + 9'0 + 12'5 

14'0 + g'o +11'5 

12'5 + 6'5 + 11'0 

14'0 + 7'0 + 12'0 

12'0 + 7'0 + 10'0 

13'0 + 8'5 + 10'0 

12'5 + 7'0 + 10'0 

12'0 + 7'0 + 10'0 

11'0 + 6'5 + 9'0 

II'S + 6'5 + 9'5 

8'0 + 0'5 + g·o 

3'0 - 0'5 + 3'0 

12 + 8 + 9 

I 

1 

1 

1 
}- 2'4 

1 

1 

I 
) 

I Misty, 
Cu.-Nb, . 
Balloon lost either behind low 

clouds or in distance, 
A shower fell just before ascent. 

Pressure Distribution (7 h,), 

Depression over Scotland and 
Ireland, 

Approx, weights: balloon 12 gm" 
I free lift 45 gm, 

SOUTH FARNBOROUGH, No. 455, December 20, 1915, 7 h. 55 m. G,M,T. SbUTH FARNBOROUGH. No, 457. December 23, 1915. 7 h, 55 m, G,M.T~ 
• 

Grea.test 
height, 

100 m, 
above 

ground, 
Anemo. 
meter, 

}21S0 

} 
} 

2000 

1750 
1500 
1250 
1000 
750 
500 

170 

105 

320 

330 

320 
320 
310 
315 
315 
330 

290 

10'0 + 5'5 - 6'5 

9'0 + 4'5 - 8'0 
9'0 + 6'0 - 7'0 
9'5 + 6'0 - 7'5 
7'0 + 5'5 - 4'5 
7'5 + 5'5 - 5'5 

10'0 
8'5 

4'5 

light 

+ 7'0 - 7'0 
+ 4'5 - 7'5 

+ 4'2 - 1'5 

2'4 

Somewhat hazy. 
A. -St. 10, but evidently some 

lower cloud St,-Cu, I~ 
Balloon entered cloud, 
Maximum velocity at 1450 m" 

11'0 m/,s (+7'0 W.-E,; 
-8'5 S.-N.). 

Pressure Distribution (7 h.), 

Anticyclone S, W, of Ireland. 

} 287S 
2500 
2000 
1750 
1500 
1250 

10UO 
750 

500 

} [70 

} 105 

255 
250 

255 
250 
255 
260 
260 
255 
255 

235 

225 

16'0 

13'0 
13'0 
20'0 
20'0 

19'0 
21 '5 
20'5 

+ 15'0 
+12'5 
+12'0 
+ 19'5 
+ 19'5 
+ 18'5 
+21'0 
+20'0 

4'5 

+ 5'5 
+ 3'5 
+ 4'5 
+ 5'0 
+ 3'5 
+ 3'5 
+ 5'5 
+ 5'5 

10'5 + 8'5 + 6'0 

7'5 + 5'5 + 5'5 

2'4 

Atmosphere clear, 
Ci. moving from W, by S. 
Ascent abandoned in order to 

get the result finished in time. 
Sudden decrease in velocity at 

about 1625 m, 
Maximum velocity at 600 m" 

24'0 m/s,' (+23'0 W,-E,; 
+ 6'0 S, -N.). 

Pressure Distribution (7 h,). 

Depression N. W, of Ireland, 

Geos~ro~ ~h.) --3-;;;- -6--0- -=-6 -- Approx, weights: balloo~--;2 gm., ~7'"h.) --2;- -1-7-~ ~ - .. -. - Approx. weights: balloon 12 gm, , 
Wlnd, free lift 45 gm, free lift 45 gm, 

~--~~~~~~~------~~~~~~~------
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10. SOUNDINGS ,vrfH PILOT BALLOONS--continued. 

-------------------------------------------------------------------i~~~~~~~~~~, 

SOUTH FAR~BOROUGH. No. +59. December 28, 1915. 7 h. 50 Ill. G.:M.T. 

I Wind. 

I 
I 

. 
Height above Componellts. Vertical Velocity Cloud Observations and 

M.S.L. Direction. of Balloon. Remarks. 

I 
(90o =E., Velocity. ---- - -------------- ---

I 
1800 = 8.) W.-E. 

I 
S.-N. 

metres. D'g"" 'com ".1 m/s. m/s. m/s. I m/s. 1 
Greatest height. 3150 255 18'0 + 17'5 +4'5 Atmosphere clear. 

I Oi. moving from S. W., and some low eli 

I 
3000 255 21'0 +20'5 + 5'5 

1 
Balloon lost in distance. 

2500 255 21 '5 + 21'0 + 5""5 
I Pressure Distribution (7 h,), 

2000 260 16'5 + 16'0 +3'0 

1 

i Depression oVer Denmark. A second 
1750 270 15 '5 + 15'5 0'0 i pression W, of Bay of Biscay, 

1500 
i 

250 20'S 

I 
+ 19'5 +7'0 

2'4 
1250 265 19'5 + 19'5 + 1'5 

• 
1000 280 17'5 + 17'0 -3'0 

750 275 15'0 + 15'0 - I' 5 

500 270 15'0 + 15'0 0'0 

I. 100 m. above ground. 170 240 S'o + 7'0 +4'0 

Anemometer, 105 
-/ 

21 5 7 '5 + 4'5 +6'0 
----------------------------------------------------------------------

Geostrophic wind. (at 7 h.) 270 

I 
14 +14 0 ... A pprox, weigh ts: balloon I:Z gm" 

I 
free lift 45 gm. 

Note,-In addition to the ascents recorded above, pilot balloons, which were lost sight of before reaching a height of 2 kilometres, were sent up 
during the month at the various stations as follows :-Eskdalemuir, 2; South Farnborough, 14. 

Date. 

I 

2 

3 

4 

7 

8 

9 

16 

IS 

21 

28 

Type of Cloud, 

St.-Cu. 

Ci.-Cu, 

Ci. 

Ci. 

Ci.-Cu. 

Ci.-Cu. 

Ci. 

Cu.-Nb. 

St.·Cu. 

Ci. 

St.-Cu. 

11.. SOUNDINGS WITH REGISTERING BALLOONS. 

Direction. 

(90 0 = E., 
180 0 =S.) 

lis 

263 

265 

260 

196 

276 

268 

165 

3 

276 

10 

• 

None. 

12. N EPHOSCOPE OBSERVATIONS. 

ABERDEEN, Taken at 13 h. (1 p.m.) G.M,T. 

Computed for 1000 Ifi. 

Velocity Components, 

V. W.-E. 
I 

S.-N, 

m/s. m/s. m/s. 
3'0 - 2'6 + 1'4 

2'0 +2'0 +0'2 

5'5 + 5'5 +0'5 

6'3 +6'2 + 1'1 

2'5 +0'6 +2'4 

2'5 +2'5 -0'3 

5'0 +5'0 +0'2 

2'8 -0'7 +2'7 

5'0 -0'3 - 5'0 

2'0 +2'0 -0'2 

0'5 - 0'1 -0'5 

Remarks_ 

Very thin, small cloudlets. 

Fine wavelet type. Observation at 12 h. 30 ?no B' 
the Ci.·Cu. was Fr.-Nb. from North . 

Coarse Ci. to Ci. -Cu. and Ci. -St. Observatio 
II h, 30 ?no 

Coarse Ui. to Ci.-St. 

Ci. -Cu. to thin flat A. -Cu. 

Oi. -Cu. in lenticular sheets. 

Coarse Oi. to Ci.-Cu. 

Apex of cloud measured. 

St, -Cu. in thin flakes. Probably r'emains of Cu. 
apices, . 

Ooarse "false" Oi., becoming A. -Cu. in places. 

St. -Cu. hardly moving; type normal. 

Note.-From the 9th onwards the month was characterised by Nb, type of cloud almost entirely. 
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METEOROLOGIOAL OFFICE OBSERVATORIES. 

G E 0 P H Y SIC A L J 0 URN A L, 1915. 

ANNUAL 

Summary of the Records of Registering Balloon Ascents. 

DURING the year 1915 thirteen registering balloons were sent up, of these ten were 

found, but three failed to reach the stratosphere. The average height was rather 
under 12 km. and this is lower than in previous years. 

The more salient features of each ascent are given in the usual form in Table I. 

-
I 

I 
Place. 

I 
Tim"T I He. Te• Ps· 

I Pg• Tm. D. B. I ype. He. Te .. I 

G.M.T. ! I I_~~te~ 
______ 1 __ --------__ ' ___ 1 __ - - ---

i 

I Jan. 
h. m. 

Benson, Oxiordshire. 6 7 5 ... 
Lat., 5 I 

0 

37' N. I Feb. 4- 15 50 '" i 
Long., ) . 7' W. 16 I I Mar. 3 40 
Height above M.S.L., 57 m. Apr. I 7 5 I 

June I 19 25 ... 

" 3 7 )0 I 
Aug. 5 19 10 I 

Sept. I 18 40 I 
Oct. 7 7 0 I 

Nov. 4- 16 0 I 

! 

He denoteR the height in kilometres of the base 

Tc 
" 

HI 
" Tt " P, , ~ 

of the stratosphere. 
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. 

km. 
'" 

'" 

I 1'7 
10'2 
'" 

I 1'3 
10'4-
8'5 

I 1'1 
9'3 

a. km. a. mb. mb. a. km. 0 

... 7'4- 24-0 ... ... ., . 155 80 

... 8'2 228 io07 ... ... 209 15 

1

205 12'0 208 1012 301 25 1 78 75 
210 13'3 : 220 102 5 297 245 34- 1+4-

TI 
I 

24-0 1010 17 106 '" ... 
216 14-'3 .,. 1018 313 259 186 70 
21 5 13'8~,219 101 3 308 257 69 60 

I 

221 13'4- i
22 3 loof I 293 2+8 88 93 I 

21 3 12'4- I 2 I 8 102 5 i 309 255 , 72 160 
218 10'0 21 9 101 5 293 246 ' 74 216 

Pg denotes the pressure at 9 km. 
Tm " the mean temperature of the air column 

between 1 and 9 km. 
D " the Jistance the balloon travelled in km. 
B " the bearing in degrees from north of the 

falling place measured through east. 
Type, see page viii. 

The ascents are well distributed over the year and it has seemed worth while 
computing the means, which, considering the paucity of the observations, agree well 
with the average. 

Wt. 43708/421-400-9/17.-N. & Co., Ltd. Gp. xv. 13 
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ANNUAL :MEANS OF TEMPERATURE AT DIFFERENT HEIGHTS, 

(Excess of Absolute Temperature above 200 a,) 

Heights in Kilometres above Mean Sea Level. 
Ground 
Level. _31_4 _5_1_6_1_7 __ 8_1~_1~ ~ ~. I I 2 

----1--
I 

1908 to 1914 82'1 7]'0 \ 72'4 67'41 61 '3 54'9 4-8'114-0'7 33'9 2]'6 21'9 19'2 19'4-
I • 

82'3 \ 76 '01 7 1'8 19 15 66'+ I 59'9 52'7 45'4-: 38'1 30'2 13'7 18'4 16'9 18'0 
i I 

The average in question is given for comparison and is that for the period 1908 

to 1914 inclusive, but the figures for 1915 refer to Benson only, whereas the average 
refers to the British Isles, The more southerly station has in general a higher tempera­
ture up to about 10 km, and a lower temperature above 10 km, 

The mean value of He, viz, 10'4 km" is about the normal. 

Seismology at Eskdalemuir, 1915. 
The Galitzine instruments were standardised with the following results, The 

notation is that employed by Prince Galitzine in his Vorlesungen fiber Seismo­
metrie and. reproduced by G, \¥, \¥ alker In his Modern Seismology, 

North-South East-West Vertical 
Seismograph, Seismograph, Seismograph, 

Date, May 28 May 25 March 5 
Tl 13 '05 secs, 
T 23' 1 secs, 23'9 secs, 107 secs. 
fL2 + 0'032 -0'01 5 +0'50 
2Ak 88200 86Soo 435 00 

The following constants were assumed to have suffered no change since previous 
stand ardisations­

TI 
l 

24'7 secs. 
lIS mm, 

24'8 secs, 
118 rum, 359 mm, 

The magnification for long-continued sinusoidal waves was computed for the 
horizontal seismographs by means of Galitzine's formula 

AkTp I 

~ (I +U2)(1 +U]2)JI - fL2{(U) 

with the results given In the table below, The lag in the time of the maximum on 
the paper behind the maximum in the ground was calculated from a pair of fornlulre 
given by Galitzine (" Seismometrische Tabellen," formulre 17 and 26) and applying 
only to long-continued sinusoidal waves, . The results are set out in the table below, 

Complete Period of 
Microns in Ground, per Millimetre on Paper, 

I Lag of Maximum on 

Earth· Wave, 

1-

Paper behind Maximum 
in Ground, 

---~ 

Sec, N,-S, Component, E,-W, Component, Sec, 
---.--.--'.-~-

0 .. , 
'" 

0 
3 2'89 2'93 3'6 
5 1 '83 1'86 5'7 
7 1'41 1'4-3 7'5 

10 1'15 1'17 10'2 
12 1 '09 1'10 1 I '5 
15 1'08 1'09 13' 5 
17 I' 1 I I'll 14'7 
ZO I'ZO I'ZO 16'3 
25 1'45 1'4-5 18,6 

30 1'84- 1 ·82 ZQ'8 

40 "- ... Z4'l 
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In July 1915 Mr J, J, 8haw set up a seismograph of his design (No, 3) on the 
deep pillar which formerly supported the Milne instrument, The new seismograph 
records the E,-W, component. An account of this instrument, of its standardisa~ion 
and of a comparison between it and the Galitzine E,-W. instrument, will be found 
in the British Association Report for 1915. 

The monthly earthquake bulletin has been brought into the form recommended 
by the International Seismological Congress held at Manchester in 1911. 

Tables of Monthly Means of Electrical and Magnetic Data for 
Richmond (Kew Observatory) and Eskdalemuir, 1915. 

Kew. 

Charge per ee, x 10~o, Horizontal Force. West Declination. Declina-
tion 

Month. 
I 

Range, 

+. Max. Min. Range. Max. Min. I Range.' Equivalent - '18000 'Y+' 18000'Y+' 15° +. 15° +. Force. 

------ .. _-- I 

E.-m. U. E.-m. U, y Y Y 
26"5 18~9 I , y 

January 445 425 487 45 1 36n 
I 

7'6n 41 n 
February 545 410 488 447 41 27'0 16'6 10'3 56 
:March. 465 285 n 495 435 60 28'2X 14'4 , 13 '7 74 
April 545 410 496 440 56 27'1 12'7 14 '3 77 
Ma.y 730 380 503 x 446 57 26'0 13'3 12'6 68 
June 465 315 495 417 78 x 25'9 10'7 15'2 82 
July 695 610x 491 426 65 25 'I 11'1 14'1 76 
August 595 420 486 422 64 25'1 10'3 14'8 79 
September 750 x 510 479 419 60 24'1 9'2 15'0 80 
October 425 325 478 412 65 23'5 6'2n 17'3 x 93 x 
November 380n 310 477 411 n 67 21 '3 6'2n 15'1 81 
December 510 460 470 428 42 18'0 8'5 9'5 51 _._----------------------------
Year 545 405 487 430 58 24'8 II'S 13'3 72 

Eskdalemui1'. 

Charge per ee, x 1020, North Component, West Componeut. Vertical Component. 

Month, 

+, Max, Min, Range. Max, Min, Range. Max. Min. Range, - 15000"),+, 15000"),+, 5000 ")'+ . 5000 ")'+ ' ~5Ooo'Y+' 45000'Y+' 

--------- ---- -
E.-m. U. E.-ro. U. y Y Y '}' Y Y Y Y Y 

January 590 285n 1029 982 47n 120 73 47 n 197 177 20 
February 775 605 1031 976 55 122 61 61 202 172 30 
Ma.rch. 650 390 1042 963 79 126 49 77 195 150 45 
April 815 440 1048 966 82 128x 45 83 192 146 46 
May 580 425 1050 X 974 76 120 47 73 189 151 38 
June 715 390 1042 953 89 127 22 105 x 187 148 39 
July 875 455 1041 960 81 112 34 78 187 147 40 
August 885 690X 1036 954 82 108 23 85 187 142 45 
September I090X 61 5 1035 951 84 105 20 85 195 150 45 
October 690 295 1040 943 n 97 101 -3 n 104 189 133 n 56 
November 690 620 1043 944 99 x 93 2 91 203 X 144 59 x 
December 325n 325 1031 977 54 76 16 60 170 151 19n ---------------- ------- ------ --
Year 725 460 1039 962 77 112 32 79 191 151 40 

The two foregoing tables give the mean monthly values of the plus and minus 
electrical charges in the atmosphere per c.c., as observed with the Ebert apparatus at 
Richmond and Eskdalemuir. 

The table also gives the mean monthly values of the daily maximum and minimum, 
and the corresponding daily range, of the magnetic elements at the two Observatories, 
as deduced from the curve measurements. There are vertical force data only for 
Eskdalemuir. To facilitate comparison with the Eskdalemuir data the range at 
Richmond of the force at right angles to the normal magnetic meridian has been 
calculated, The formula used is R = HJD in which H is the mean horizontal force 
and JD is the circular measure of the range in declination. 
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As usual, x and n denote the highest and lowest of the monthly nleans. The 
traces at Eskdalemuir got beyond the limits of registration on one day in June and 
one day in October, the value accepted for the maximum in either case representing 
the upper edge of the photographic sheet. The mean values of the maximum and of 
the daily range of vertical force for these two months are thus underestimates, but the 
differences from the true values are probably snlall. 

It will be observed that the ranges of declination at Richmond and of the west 
component at Eskdalemuir follow a very similar course throughout the year; while 
the Eskdalemuir range is invariably the larger, the excess in eight months out of the 
twelve does not exceed 6')'. The range of horizontal force at ·Richmond also follows a 
similar course to that of the north component at Eskdalemuir, but the former is only 
about three-fourths of the latter. At both Observatories January was . decidedly the 
month of lowest daily range, a position generally held at Richmond by December. 
Every range both at Richmond and Eskdalemp.ir, with the single exception of the 
August value for the north component at Eskdalemuir, is in excess of the correspond­
ing range for 1914, the mean excess for the elements in the horizontal plane being 
about 30 per cent. of the 1914 value. 

The extreme values for the year and the corresponding annual ranges were as 
follows :-

Maximum. MiuimuUJ. Range. 

Richmond { Horizontal Force 186181' (June 17) 181 591' (June J 7) 4591' 
(Kew Observatory) Declinatiun. IS° 42"8 (June 17) 14° 31"0 (June 17) 1° 11"8 

j X orth Compollent > 16+261' (June 17) < 1 55751' (June 17) >85 1; 

Eskdalemuir .. 'Vest " 53 881' (June 17) 46811' (June 17) 70 71' 
I Vertical " >454861' (Julie 17) +49861' (Oct. 24) > 50 °1' 

The Water-Level Recorder at Richmond, Kew Observatory. 

A description of the apparatus employed will be found in the Annual Supplement 
for 1914. 

Regular observations commenced in July 1914. The values of the mean 
height--i (maximum + minimum)-for each day have appeared in the monthly 
numbers of the .J ollrnaI, along with the extreme values recorded during the month, 
and the dates on which these presented themselves. The general nature of the variation 
will be most readily derived from the diagram facing page 127. 

A Memoir dealing with the causes of the fluctuations in the level of the watt'r 
is being prepared by Mr. E. G. Bilham . 

Errata in the Geophysical Journal for the Year 1915. 

Page 9.-Table I.-South Kensington, Mean ])aily Total Radiation, for" 132" read" 401." 

Page 50.-Table 3.-Humidity Normals, for" 20 years" Tead "25 years." 

Page 67, 79, 87.-Table 6.-Vertical Component, at head of column, for" Min. ~lax." read" Max Min" 

Page 97.-rrable 2.-30th, Magnetism, for" 19° 55"5" read ,; 19° 59"5." 
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