

























































































































































































THE FREE ATMOSPHERE IN THE REGION OF THE BRITISH ISLES.—AUGUST 1913.

57

3. The Lower Layers of the Atmosphere from the Surface to 3000 metres (10,000 ft.) above Mean Sea Level.
Soundings by Kites (K.) and Pilot Balloons (P.).
BrIGHTON. K. 9. August 24. 10 h. o m. to 12 h. 10 m. G.M.T.
{ Temperature. ; Wind. Cloud
v%?t‘;)n}%?egss Helngal'lg‘sl,?ove Pressure. Humidity. Density. j Obse;lvlztlons
: Reading. Fall per km, Direction. Velocity. Remarks.
|
|
metres. mb. °A. °C. % | mb. mgm/cc. f]?:ir ‘i@? mfs,
Greatest height 1000 9013 276 75 68 1'135 270 17 Quarter overcast (St. and
10 . St.-Cu.) to almost clear ;
500 9581 281 75 88 1'184 270 15 rain squalls afterwards.
11
215 991°5 284 75 118 1°211 260 17
56
Ground level 115 10033 2896 68 12°7 1°201 250 9
3

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

TaBLE oF HrigHTS, PRESSURES, AND TEMPERATURES.

1913. August 7. 19 h. 45 m. G.M.T. i SounpiNG No., 16 (1913). Height ! Temperature.
|
Heicht Prace, MANCHESTER. above Pressure. f - REMARKS.
above I%I.S.L. Pressure.  Temp. Latitude, 53° 28" N. M.S.L. Reading. | Fall per Km.
- 1 Longitud 2° 14 W
Gr " . ongitude, 4 W.
Mot } 65 km. 433 mb. 241°5° A, | Height k. mb. oA, °C.
L ’ 1 above M.S.L., J 42 ™ 6'0 466 246°5 Stratosphere not reached.
OWEST i . . .
TEMPngT;RE } 6°5 km. 433 mb. 241°5° A Prace oF FaiL, Egginton, g.gg 500 34 zgz 5 75
B ’ \ near Burton-on-Trent. 216 600 2585 5'5
ASE OF S ; istanc .
STRATOSPHERE, } Not Reached. Dlzflilme ) 8o km. 40 612 259'5 ,
and 30 699 266°5
Type No. ? ! Orientation, 150° from N. 2'98 700 266°5 6
T : . 2°5 746 270°5
From observations at Station. at 7 h. at 18 h. G.M.T. 20 795 272°5
PrEssure (M.8.L.), 1019 mb, 1018 mbh. 1°95 8oo 272°5 5
TEMPERATURE, 285° A. 2877 A. s 847 273°5
v PrES 1°00 900 277°5 9
APOUR PRESSURE, . 0’5 . 056 282
GrapreNT WIND :—Direction, 338° 317° o012 1000 286
Velocity, 4°I m/s. 36 m/s. _
Correction for Curvat\t;;-e,to . . +?:§ 2?: ;):z ;1;5:. Ground o1z 287
Final Components, S to N. Z33 mfs. —23 mfs, M.S.L. 1016
TaBLt oF HereuTs, PRESSURES, TEMPERATURES, AND WINDS,
Temperature. Wind.
1913. August 5. 19 h. 30 m. G.M.T. Sounping No., R. 255. Height e REMARKS
P ; ahove |Pressure, Fall . .
Height Pressure. Temp Pracs, PYRTON HILL. M.S.L. Read.- per Direc- V.Gt’lo' Components.
above M.S.L. ) ’ Latitude, 51° 38’ N, ng. Km, | Bon- | city.
GREATEST | ., o Longitude, 1 W, | | T |Degrees]  |W.toE./S.toN.
Hrenr, J 12'9 km. 171 mb. 220° A. I; ot km. mb. °A. °C, fri%r:els's. mfs. | m/s. | m/s,
eight }I o m. 120 196 222 .. | Isothermal at 267°
TEMI;%\S% . } above M.S.L. 5 11°81 | 200 221 -3 from 2°8 to 3'0 km.
! 11°0 228 21 6 4
Base or o PLACE OF FaLL, Sevenoaks. 10'0 265 | 225 223 ... | Clear with clouds
STRATOSPHERE }“'3 km. 218 mb.  218% A. Distance, 9o km. 9'12 | 300 229 2275 § ... | forming in north.
? and 90 307 |230 228 Balloon lost to sight
Type No. 1. Orientation,  118° from N. 80 356 | 237 235 7.7 after 17 minutes,
7°15 | 400 242 240| 6 6
) 09 | 243 241
From observations at Station at 7 h, at 18 h. G.M.T. %-0 :63 2‘;% 229 8 8 .
52 | 500 254 252
Pressure (M.S.L.), 1020 mb. 1016 mb. gg Z 536 zgg 2‘55 7 Z .
o ‘I 00
TeMpERATURE, 285° A. 2907 A. 3-04 611 263 261 : 6l -
VAPOUR PRESSURF, 30 697 267 27 22 -1 -2
2°98 | 700 267 2 4
GrADIENT WIND :—Direction, 31° Pressure 2'0 793 | 269 271 27 22 -1 -2
o 1'92 | Soo 270 271 g
Velocity, 5'4 m/s, Distribution 1'0 | goo 277 276 5 45 14 -1 -1
Correction for Curvature, +1'2m/s. Irregular. I ) D
. . to E. -3'4 m/s. Ground 997 284 45 14 -1 —I
Final Components, { S. to N. — 2‘7 n)?s. M.S L. ‘ 101§ aee

14
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AUGUST 1913.—THE UPPER AIR.

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

TaBLE or Heicatrs, PrEssuREs, TEMPERATURES, AND WINDs.

. | i i
1913. August 7. 6 h. 53 m. G.M.T. Souxnive No., R. 236. Height ‘ Temperature. Wind.
X above |Pressure.| n Fall ; ) REMARKS.
Height Preseur Prace, PRYTON HILL. M.S.L. | ; I,{“r‘l‘ per ]%Hec- V_(;;lo- Components,
above 3L.S.L. ressure,  Temp. . o o ' ing. Km. ion, | city.
Latitude, 51° 38 N. . R TRTE™
6 i ’ Degr .to E.l8. to N,
%;}:;?T } 14'6 km, 133 mb,  228° A, Longitude, 1°0 W. km. mb. °A. ‘ °C. |from X, m/s. | mfs, L m/s, o
> ‘ Height 14'0 145 | 227 1 T we 1 ... |Sharp inversion 267°—
LowEesT ; ahove M.S.L., J 150 ™ 130 169 . 226 l I i : S 271%at27km. plainly
TEMPERATURE } 10°2 km. 259 mb.  222° A.° . ’ 12°0 197 © 227 -3 . [ shown on both traces.
’ ‘ : 11'90 | 200 227 . [
BASE OF ) . Prack oF FaLr, E. Grinstead. | .0 229 224 | . . . ... |Overcast. Balloon kept
STRATOSPHERE, } 10°z km. 259 mb.  222° A. Distance 00 km. 10°0 267 @ 222'5| 5 . .. in view 13 minutes.
| and 9'25 | 300 226 | 4’5 . . Cloud level at 2°2 km.
Type No. 1. " Orientation, 130° from N. | 9° 3ir227 g - .
80 359 236 . .
7'23 | 400 242 8 . O
7°0 412 244 3 . 4o
From observations at Station. at 7 h. at 18 h. G.M.T. 6'0 473 252 . -
560 | 500 254 6 . . .
PrEssure (M.S.L.), 1019 mb. 1017 mb. 50 540 i 258 . . .-
i 4'23 600 263 6 . . .
TEMPERATURE, 285° A, 289° A. 40 617 . 264 5 . . o 4
VAPOUR PRESSURE, . 301 | 700 269 . . .
3'0 701 | 269 2 . .
GRADIENT WIND :—Direction, 316° 296° 20 795 271 360 I o -1
1'95 | 800 271 . . ..
Velocity, 37 m/s. 35 m/s, I'o1 | 9oo 278 7 . .
L 1'0 901 278 90 1 -1 o
Correction for Curvature, 0’0 mfs. 0°0 m/s. i
. W. to E. +2°6 m/s. + 3'Imfs, y ! | i
Final Components, . i 3 Ground . 999 286°5 | 0 I -1 o
S.toN. . -27mps - Usmfs, M.S.L. | 1016 7 I IR i
TaBLE oF HEigHTS, PRESSURES, AND TEMPERATURES.
1913. August 8. 6 h. 55 m. G.M.T. Sovnpine No., R. 257. Height Temperature.
. above Pressure. i - REMARKS.
Height Pressure.  Temp Prace, PYRTON HILL. M.S.L. Reading, | Fall per Km.
above M.S.L. ’ P Latitude, 51° 38" N. -
GREATEST . o Longitude, 1° oW, km. wh. oA, og,
HeicHr, }II 5 km. 219 mb. 220° A. ' Height 11°0 224 220 Isothermal at 268° from 22 to
! bove M.S.L I50 m, 100 263 219 222 - 2 2:8 kn,
LOWEST . o above AL.5. L., 9'10 300 223 22 6
TeMpERATURE, | 10© km. 263 mb.  219° A, ) 3 3 7 5 . s ]
) Prace oF Fari, Walton-on- 90 304 224 228 8 6 He at 9-9 at 219” on one trace,
BASE OF } K b,  219°0r Thames. ;5'0 355 | 232 234 o aﬂ}? 10°3 km. at 221° on the
. 10°1 km. 259 mb. i ‘13 400 2 240 other.
STRATOSPHERE, 5 222° A, Distance, 48 km. 7'0 409 zig 221 4
~N and N ! 60 471 248 250 8 9 Foggy. Light N. W. wind.
Type No. 1. Orientation, 125° from N, 545 500 251 254 5 7
. 50 5 2 2
From observations at Station. at 7 h, at 18 h, G.M.T. 418 600 537 2;3 2gz 7 5
» 4'0 616 260 262
PressvrE (M.S.L.), 1016 mb, 1012 mb. 30 699 267 7 5
TEMPERATURE, 285° A. 200° A. 2°98 700 267 3
2'0 270
VAPOUR PRESSURE, . 1'93 800 793 2;1 g
GRADIENT WIND :—Direction, Pressure I 'g s 897 278
i 00
Velocity, Distribution d s o
Correction for Curvature, . Irreqular i
W to B Ground 994 2835
Final Components, '« .0 N M.S.L. 1012

Time is expressed in the hours 1 to 24 of eivil reckoning.
Pressure is given in millibars (1000 mb. =1 C.G.8. atmosphere =750 mm. approximately).

Gradient Wind is taken to be tangential to the isobar and is computed by the formula y=2 w p V sin ¢.

Temperatures are expressed in degrees absolute (273° A.=0

o ’W.).

Heights are given in kilometers (km. ).

Base of Stratosphere.—Tyre 1.—When the stratosphere commences with an inversion, the height and temperature of the first point of zero tempera-
TyPE 2.— When the stratosphere begins with an abrupt transition to a temperature gradient below 2° per km.

it does not exceed 2° for any subsequent kilometer.

ture gradient are given.
without inversion, the height and temperature of the abrupt transition are given.
temperature gradient, the base is taken to be where the mean fall of temperature for the kilometer next above is 2° or less,
If some other position for the base seems to the tabulator to

noted in the column for ‘¢ Remarks.”

TYPE 3.

—When there is no such abrupt change of

provided that
be more suitable, it is
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1. SEISMOLOGICAL JOURNAL :—HsKpaLE OBSERVATORY.—.at. 55° 19" N.

Long. 3° 12" W,

Date, .
R 6h. 12 b, 18 h, Remarks
Ay, T. An, T. Ax T. Ax. T.
n 8 " 8 ® S ~ S
1 04| 5 o4l 5 o4l § — — 1st, I, P () =21 h. 6 m. 258, L=21 h. 56 m. End 23 h. 26 m.
2 05| 4'5 o4 4§ 04| 4°5 06| 4°'5 2nd, I, Very small disturbance from 18 h. 35 m.-19 h. o m.
3 04| 4% 03! 4 _ _ — 2nd, II, P=19h.23m. 115, S()=19 h, 33m. 26s., L=20h. 1 m. Small earthquake. End 21 h, 30 m.
. . . . . . rd, II, S (9)=21 h. 22 m, 28 s., L=21 h. 48 m. Large remote earthquake. End 1 h. 43 m.
g g.g 1 g.; g g.g 2 5 g.i ‘;g gth,’ I, Small disturbance from 12 h. 33 m.-13 h. 13 m.g ¢
5 03! 3 03| 3 03] 3 03| 3 gth, I, Very small disturbance from 19 h. 16 m.-19 h, 25 m.
7 o3| % 03! 15 03| 3 ozl 10th, I, Very small disturbance from 7 h, 34 m.—-8 h. 48 m.
8 . . . 1oth, I, Very small disturbance from g h. 42 m.—-10 h. 24 m,
- - - - 03] 451 04 5 11th, I, Very small disturbance from 2 h, 43 m.-2z h, 56 m.
9 04, 5 - | = 0’4 5 e 13th, [, L=2h. 50 m. Earthquake ; first movement, z h. 44 m. End 3 h. 32 m.
i‘; g_g 4’5 8'3 4 g% 4'5 ‘;‘8 4 15th, I, L=6 h. 18 m. Earthquake; first movement, 6 h. 3m. End 7 h. 6 m. . N .
B I g 2_‘; 2‘5 o g'S bt 2'5 I6th’ELdP={12 h.6 m. 39 5., S=12 h, 14 m, 43 s., L=12 h. 28 m., A=6520 km. Epicentre 5° N. 34° E.
nd 13 h. 53 m,
13 2'1] 7 24| 5% 1'7| 5% 19| 6 18th, I, P=12h. 18 m. 25, S=12 h. 27 m. 26 s, L=12 h. 44 m., A=8080 km. Epicentre (?) 52° N. 177° E.
14 10 6 I'o| §° 10| 5 1'2| 4°5 End 13 h. 38 m.
15 16| 5 1’5 6 12| 6 12| § 22nd, I, L=17 h, 38 m, Very small earthquake. End 17 h. 56 m.
16 I'I | 55 1’1 : 09| 4 o* 4 24th, I, Small disturbance from 2 h. 28 m.-2 h. 39 m.
55 9 , 3
17 07| 4 o5l § 03} 5 02/ 4'5 26th, 1, Small disturbance from g h. 55 m.-10 h. 10 m.
. . . . . 26th, I, L=12 h. 22 m. Small disturbance from 12 h, 22 m.-12 h. 43 m.
:g g.i ‘3".5 f,.; Z 5 g.g i g.i ) g 26th, I, P()=22h, 1m. 19 s, L (?)=22h. 56°5 m. Small remote egrthquake. End atoh. 6 m,
20 o . . . . 28th, I, Small disturbance from 15 h. 17 m. 20 s.-15 h, 26 m.
21 0'2 :.5 g.i g g.g 2 g.g ‘; 5 29th, I, L=20 h. 41 m. Small earthquake. End at 20 h. 56 m.
22 06| 5% 06| & 04 i 65 o7 | 3 3oth, I, P(?)=4 h. 14 m, 225., L=4 h. 48 m. Small remote earthquake, End 5h. 51 m.
23 06 | 475 ro| 4% 09| 475 06| 4 3oth, I, P=7 h. 30 m. 39s, Small earthquake. End 8 h. 41 m.
24 06 | 4 1'0 | 0% 1o | 5° 10/ §
25 09 45| 09 04 '3 45 25 . e . -
26 I'r| 5 s 55 17l 35 16| 5§ An explanation of the notation used is given in the preface. The amplitude Ay is half of the actual movement
27 'Ll 5 09| 4 06! 4 0’5 | 4 of the earth’s surface in a N — 8 direction, between the ends of the swing (u="'00o1 mm.). The peljwd T (in seconds)
28 o4 | 35 o2 4 03| 4 — — is the duration of a complete oscillation, .. both extreme positions are passed through ence during the time T.
29 o7 | 45| — - - - 03| 4
30 031 4 — o 03! 45 o21 4

2. VaLeENciA OBSERVATORY, CaHIRCIVEEN (Kerry).—Lat. 51° 56’ N.  Long. 10° 15" W.

Heights above Mean Sea Level :—Station, H=12:6 m. Barometer Cistern, H,=13-7 m.
Heights above Ground :—Thermometers, h,= 12 m. Rain-gauge, h, =056 m. Sunshine Recorder, h =12:8 m. Cups of Anemometer, h,=13-9 m.

Day.

N -

—
N = OW 00 N OV R L

Means
—_—
Normal
40 Years

Pressure Humidity. ‘Wind Direction in Cloud Amount Rain Magnetism.
S at Air Temperature in Points (8=E,16=S) and 24 g ~ = ﬂ.
tation Degrees Absolute. ’ and Velocity § hours § -2 e g .| =, 2
Level. ° P‘;:sg?;;: Percentage.{ (metres per second). Weather. begin- 'Fg Remarks. 58| E'ﬁ -
. N Rl =2 =]
- 1 f Ik R
9h |20 h |9h 21h|Max|Min|oh [21h|9h j20h] 9bh | 21k | Wb | 221 = A =
200 + (200 + {200 + (200 + Tenths of Sky
mb. | mb. | | ° o o | millibar. % % m/sec. m/sec. covered. mm, | hrs Y lo s e
10169 (1017°14 868 | 87°3| 9o | 86 f112|13'5| 71| 84§ 7 5| — 1] 1000 100 — §— 1Dull; oo,
1o17°5(1017°6]| 87°8 | 882 | 91 87 l142|146| 85| 86| — 0| — 1000 10 — — | Fair ; o
1017°9/1018'5| 87°2 | 879 o1 | 853142)1479| 8| 87 )] — o] — 1{1l0c0 8="0 — | — | Fair; co.
10167 {1016°31 89°0 | 88-7 1 92 | 86 |14'2| 159 80| 9I | — 1| — ol 7w 10 — | 28| Fine ; co. I
1016'g [1022'1 | 892 | 88:8 |z 93 | 87 J16'6 | 156} 9o | 88§ — o] — 1| 7eo 4o — ] 06} Fine; oo, e
1025'7 10287 89°1 | 879 | 92| 84 156|152 86! or ] — I} — o] 7 oo 03] 3:5] Fine; oo. R
1029810290} 86'7 | 858 | 92 | 83fri'5|12'5| 74| 85} — 1| — o] o Oco — {104} & . Fine; oo,
1028'6 '1027'4| 87°4 | 89°3| 92| 83| 142|176| 87| 97}{— o — o| 300 10=° 2'0 { 26§ Fair; oo.
10239110269} 896 | 87°9| go | 87179 132| 97| 78|28 5| 1 6f10=" | & — 131{="a Fuir 17852/ 20 22'2 68 7°8
1030'5 10284 87°4 | 83°5| 9o | 84 |122|166| 75| 951 1 2| — oY 4 10=" 2's | 9o] Fine ; visibility p.
1022°51014'7| 886 | 89'5 | 91 |88 |16'9|17°9| 97| 97125 §5|22 6§ 8 10=" 4'1 | 3'3] Showery early and late.
1003'31000°8 1 86°6 | 84'9| 9o | 84142108 92| 77}29 6|30 3| 10=° 8 6'4 | 01| =°a. and p.
998'9‘| 9979|838 (84°1| 8 | 82 |108| 91| 84| 70| 3 3132 5y 7 4 6'4 | 6°9] Showery to fair ; visibility.
99391 990'7184°'5(83°5 (n85 | 82| 88108 |n66| 87132 12|26 12] 10 10=" | 127 } 0’4} Squally and showery.
986’11 989'8[85'1|84'9| 88| 84fI29|11'5| o1 | 82)29 2| 7 51 5 8 3'6 | 7°2] Showery to fair; visibility.
999°21003'7| 856 | 87°2| 89| 8 |11°2|122( 771 771 5 71 2 61 4 8 03 | 92| Fair; unsettled appearance p.
1005'31009°1 { 85°9 [ 832 | 88 | 81 |r25/11°5] 84| 93| — 1 2 2] 8co 0="° 0'3 § 74| 8 showers @, <=
1010'9 [1009'8 § 84°3 | 86°5 | 89 |ny9 12°5!13'5| 94 | 89} — 1|15 3 | 1000 10 142 | 23] 2. Hazy to fair; visibility.
1009'2 10137 ] 868 | 86'0| 89| 85 )12°5|11'9| 80| 80| 28 51 25 4| 10 3 08| 6'1]e%1 h.—3h. Fair; visibility.
1017'01018'8| 86°5 | 87°8 | 89 | 84 l11°9|16°3| 77 | 9725 4| 22 6| 8 10="° 4'3 | 1'7| Fair to dull and showery.
102273 |1021°3| 853 | 87°3| 9o | 83129 |152| 91 | 94| — 1413 31 10 10 x257 | 1°2] Dull. ='p.
1010'6 (100371 86°8 | 876 | 89 | 86 152|159 98| 97} 15 8] 18 7 ) 10="e | 10=" 196 | — | Heavy mist. % 5 h. 30 m.-16 h. |17853)20 197 68 82
1005'9| 999'8]85'1 ({872} 89| 85)132|13'5| 94| 8319 2| 6 8] 8 100 81 | 3'0| Fair ; visibility p.
996°0{1000'8} 880 |86'2| 9o | 85|139|132| 83| 87 ] 15 8| 10 2| 5 10 18 | 3'9| Showery a. ; squally.
1002°4 {1007°9| 885 187°8| 9o | 83]166[16°3| 96| 97 f 17 3|15 51 8 9 o5 | 10| Visibility. ror
lorr4 10099 881|882 go| 87 |1631152y 97| 90|16 3|15 2| 7=° |10 36| 34} =° (24 b | oo} e
1006°2 [1005°1 | 885 | 88'7| 9o |#88 J16°9|17°3| 97| 97| — ol| 4 4| 10=% | 70=" | 191 { — | =° Intermittent ® 15h.30m.—| ...
1007'7it013:3|88'0 | 87°3| o1 | 86 |156)152| 93| 94|16 2| — 1}10 5 31 | 26| Dull to fair.
10147 (10133 | 88-8 | 88°1 [#93 | 85 |15°9|156] 89| 92§ — 1| — ol 6 1 0'3 | 71| Fair to tine.
10134 (101371867 | 87°3| 90| 83 )13'9|132) 8 | 81} 7 3] 6 3] o 3o — | 8'5] Fine ; co.
10120 1012°3 | 87°1 | 87°1 | 89°9 | 84'4| 139 | 14'2| 87 | 88 31 32 74 7-2 | 1397 [3'58| Monthly Totals or Means. 17853 20 21'0/ 68 80
1014'1 10142 866 | 86°1 | 89'6 | 83°8) 13°3 ' 13'1| 85 86 48 4°3 _ — 1089 |4°40 Normals, 40 years.
25 years 30 years 30 years 30¥18

z denotes the maximum and n the minimum value in the column,

Wt. 45577/351—400—9/14. N. & Co. Ltd. Gp. XV.

Note.—The cloud amouuts in italic tvpe at Valencia were taken at 21 h.
15
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SEPTEMBER 1913.—METEOROLOGY AND SOLAR RADIATION.

3. KEw OsservaTory, Surrey.—Lat. 51° 28’ N.  Long. 0° 19’ W,

) Heights above Mean Sea Level :—Station, H=5'5 m. Barometer, H, =104 m.
Heights above Ground :—Thermometers, b, =30 m. Rain-gauge, h,=0'53 m. Sunshine Recorder, hy=13'3 m. Cups of Anemometer, h, =19:81 m.

Pressure Humidity. ‘Wind Direction in Rain 58]z Earth
Statt' %r 'l‘empeli)atlire in Points (8=E, 16=8) Cloudaﬁén ount | "oy g k- i f’ Tempera-
ation egrees Absolute. and Velocity hours| -2 | == g4 ture at
Day. Level. ° I}::&?I‘g. Percentage. | (metres per second). Weather. I:ﬁ%‘g" g % é Ewié 10 h. Remarks.
“2lsz|gE |—
9h. |21h|9h |21h l Max.[ Min.| 9 h. ’21 h.| 9 h. ]21 n| 9n ’ alh |10h | 22n |POM 52 |2 fsmfiom,
200 + 200 +]200 + 200 + - Tenths of Sky 200 4 J200 + (200 +
mb. : mb. } N o o { wmillibar. | % o m/sec. m/sec. covered. mm. fhrs o o o
I liorq4010142186'3 863|188 | 86 142 146 95| 96| — 1|28 2]10 108° 58— — 86 |89'1|87°4]| Dullallday. ec. and p.
2 f1015°0 101777 87'3 868 89 | 8 156,146 95| 94|29 2| 2 5 | 10="? 10 ol —| - 86 1885 |87°4]Dull, with =% e p.
3 10188 10185874 ‘ 899 92| 861135 166, 83| 87| 2 3] 5 5 | 10=° 9 14 — 85 | 882! 87:4fDull a.; fair to fine later.
4 Jro17'8 1016'9]89'5 902 92 {289 14'9:16°3] 791 81| 4 71 5 5| 10=* | 10 — jo6] — 88 | 887 |87°4] Dull a. ; fair later.
5 |o17°4 101991896 | 8381 o1 | 881146.1661 77 | 94| 4 41 4 4 | 10=? 100° 81| ~ 88 | 889 | 87°4 | Dull throughout. @ 14h.~21h.
6 J10232 1026'0 87°9185'1| 92| 8 152 12'9| 91| 76| 32 51 3 5| 10 1 — 86 |886{87:4|e°7 h. 45m. Dull all day.
7 |1025'9 102588851871 92| 85129 11'5| 73| 71 1 7| 2 51 5 o — |61 83 | 881|874 Fine most of day.
8 10258 10246]882,85'9| 93| 83129 12°9| 74| 87| 2 6| — ol 7 o=" — o7l — 81 |88'0] 874} Fine throughont.
9 |ro20'8|1021°4| 864 |8570| o1 | 82129 11°5| 85| 82| — 1| 2 3| 9=° 1 5| 1o} — | 76 |876|8774| Finea. ;dull later. o°p.
10 1025'3}1024'3 8531839 go| 81} 98 12:2(ny0! 93| 1 2| — 1| 2 10="° — |75 — 76 | 870 | 87°4 | Fine most of day.
I Ji021°3 10157 87°483'5| o4 | 833132 15°9| 8| o123 2|16 3jI0 2 — 1351 — 77 |87°3 | 87°4| Dull a. ; finer later.
12 10102 10056|89°3187'5| 93 | 86 |152 152| 84 92)19 4|17 2| 8 1 — | 64| — 82 | 883|874 Fair to fine.
13 995'6% 99381892187°5| 93| 83146 . 132| 81| 813 412 4] 2 10 23 )81} — 78 |88'1|874] =°c. a. Fine most of day.
14 19937 997’1870 841 go| 82132 112| 82| 8|18 7|16 21 4 I 1o} 9ol — 82 |88'1(87:4]€*1h 3om.-1h. 45m. Fine
15 | 9986 1002°8|88'182'3| 89| 81 |r1i9'112|nyo! 9413 4|— of 8 o=’ 18]45] — 76 | 871|874} ="a. early. =0 late p.
16 o019 9986)86'0|849| o1 | 8r(132/12'5) 88| 91| & 310 2 41 5 6 294 | 2271 — |n7s |86°2| 872 = early. e’ 16 h. 35 m.
17 10008100511 86°3 840 89 | 81 |13'5,12'5 89, 96| — 1| — o 10=? |lo= —_ =] — 79 186°3 |87:2] =° most of day.
18 li0097 10130| 838 858| or | 8rjiz2'135| 95, 92] — 1|— 1]lio=a| 1=0 o3 | g — 79 186°2|87'0] =<2 early; fine later, [24h.
19 lrorg'ojro1277|837185'9| 92 |n80 j1221 13’5 96! 91| — o|18 2] 5=° | 108 64|54 — 77 18672 | 86°9| =i early; finelater. @22h.-
20 |io10711014'9] 866 1 84'5| go | 84 {122 11'5| 79 86] 25 3| — 1] 9 4 — 16| — 80 {86°g |86°8|® early. Dull a.; fine later.
21 10202 1022'3|86'7 | 85'8| 91 | 83}13'9,142| 90! o7 ] — 1| — 1| o=° 7=9 03| 32| — 80 |86°4 |86'8| Fair most of day. =°
22 j1020'6 |1018'4§84'2 1 86°3| go | 82 |12'9|14'6| 98 | 96 1123 2| o=%al| 10=%"]| s51}jo7| — 79 | 864 |86°8] =2early. ® 11 h. @ from17h
23 |to16°11013'1187°3 881 o1 ! 85 156|14'9| 95| 8 |14 3|13 2| 10=% | 8 — lo1 84 |86'9|86:8|etill 10h. Mostly dull
24 |1013'8'1013'4|89'8|88°6| o4 | 86 |146| 142} 78| 81 ] 13 4|10 4] o o — fiog| — 83 | 87°3 (868 Fine throughout.
25 [rorz-3iro132)89°r| 879} 95 | 85)14'911579| 831 95§ 9 3| — 1] 5 o=a] — |70 78 187'1|86°8}]Fine.
26 fror58 10148 85'9| 904 |97 | 861169179 94| 92} — 1| — 1]10= o='a] — |21 82 |87'5/86'8] =« a. Fair to fine.
27 0149 '1014'0}91°4 ! 887 |xg7 | 87 y176 {142 8| 81| 9 2| 9 3| 1 1 — |01 82 | 882 | 86°8| Fine throughout.
28 11013'9|1015'6]| 880 |87°8| o5 | 85)13'9|14'9| 83 9o} % 4| — 1] o=’ o= — |o8} — 78 1879 | 86°8] Fine.
29 10164 11014'5{88'1 | 880} 93| 84 1156|1491 92| 8| 5 4| 4 4]?1=" | 10=° — | 60 78 ]876|86'8] =« a. Fine most of day.
30 |ro13;5 to1rgf88o /881! 92| 86 f149 139 89| 81| 3 4| 2 5|ta=’ o — |60 85 1879(868] ="a. Fineafter g h. 3om.
Means 10141 [1014'0] 875 86'9‘ 91'8|84'1f140| 140! 85| 88 31 2°6 65 4'4 430 |418] — | 81°0 | 87°6 | 87°1 | Monthly Totals or Means.
Normallio15°8 |1015°6 | 8677 | 86°1 lgr'z 82:6}12°6| 1277 8o | 83 3'1 2°3 — — 516 470 — — | — | — | Normals, 4o years.
4o years ‘ | ~ joyears | 3o years oyt
! 25 years. ¢+ L L 3 & v 5 - ¥ N W

Heights above

4. EskpaLE OBSERVATORY, DUMFRIESSHIRE.—Lat. 55° 19’ N.

Heights ahove Mean Sea Level :—Station, H=242'0 m. Barometer, H,=237-0 m.
Ground :—Thermometers, h,=0-9 m. Rain-gauge, h, =040 m. Sunshine Recorder, h,=1:5 m. Vane of Anemometer, h, =150 m.

Long. 3° 12" W.

Dull throughout.
Dull early ; fine later.

Mostly dull ; @ during day.
Dull, with @ early ; fair to fine
Mostly fine. [later.
Fine, but cloudy.

Very fine all day.

Fair to dull, e°23 h,

o till 1 h. TFine,

Fair to dull ; bright midday.
Mostly dull and overcast.

o from 7 h. Overcast,

o2 7 h.-16 h. 30 m,

e?7h. gom.-9 h, 25 m.
Mostly fine.

Fair to fine.

=0%early. Fineg h.- 14 b,

Fine most of day.
=%a. o°23h.
Dull throughout,
Fair to fine.

Fine most of day.

® a. and p.

Fine most of day.

o most of day.

@ carly. @ late p.
Dull and misty all day,

Very fine throughout,
Dull early; fine later.
Fine early ; dull later.,

I 9h. | 21h. | 9n
1 §991°3| 992'5183'2|82'1] 84 | 82f102| 88| 83! 78| 4 8| 4 6| 10 10 _ ] —
2 19938 99573]82'5 818 86| 81} 88| 881 73| 78] 4 8132 5] 10 10 — ] 26
3 996'11 996°3£83'4 (85’1 87 | 81102122 8o | 88| 4 6| 4 8| 100° 10 — | o6
4 199711 996618498500 88| 82]12'2|132| 90| 94| 4 71 4 5] 10 9 — |28
5 199701 9998} 85418231 89 . 8o|105|10'51 74| 89| 4 81 4 717 1 — |63
6 1002'6,1004'6] 862 |81°1| 87! 8o}108}| 95| 71| 88| 4 71 4 51 6 3 — | 23
7 IOO4'6}IOOI'S 84'31788| 8 | 76} 91| 78 n70| 87| — | — 01 1 | © — Jiog
8 1999%6| 9953|806 |860| 88 n 73} 098|135 97| go|— 1|20 51 9 I'10 201 —
9 19943 996'4]84'3|780| 8| 77l10°5| 7'1| 79} 82] 4 3|— o} 8 I — ] 65
10 | 9978 99468208541 8 | 76| 988|135 8| 94| — 0|20 51 9 108° o3| 17
1T p 990z, 982:8|84°0|82:3, 88| 82|11°5|108 88| 93|20 6| — 1|10 10 48| 1o
12 971-8l 9740 86'4 | 81'9| 87| 81]152|105) 98| 92|16 14| — o] 108 100 13'0 . . .
13 1 9712 96791810 |81'1 (282 | 80 |10%2 10°2 | 941 94| 32 6| 4 7 | 108 108° w21 | —| E T B B
14 | 9630 96671847821 | 88| 81|129| 81| 94| 72| 4 5| 12 5 | 108 o — |23 § § § §
15 19723 9770831 (8177 | 89 78} 95| o51 79| 8| 4 5|— 1] 7 4 erl o | s | 5|5
16 {9772! 97764837 1806| 87| 8o fr12| 9’5, 8 | o1] 32 2| — 0110 8 — 17| = =4 'z 'z
17 4979'9| 98201816 (822 8 | 79{108|112! 96| 97|32 432 3]10=" |10 — 159
18 19843 985:4)820|803| 89| 79 |10'5] 95 92| 93| — 1|— 1] o= | 4 — |42
19 | 98501 9838)81°5 /837 89| 75|08 119! 98| 93| — o032 4| 9= |10 03] 52
20 | 984'8| 9890|850 |836| 86| 83|i12'5{122, 90| 97| 4 5| — 1] 10 10 — | —
21 | 9922| 9940|857 (818 | go | y7Q122| 91| 8| 81|— o — 119 3 — |26
22 | 9923 988'3|82'3 (848, 88 |m73|1o2|11'5| 8 | 8| — o122 5| 6 10 20| 57
23 | 9842\ 981'6|84'0 (853 86| 831119 132| 90| 92| 12 7112 4] 100 10 41 | —
24 | 9809 98171863 880, 93 |x85 132|132, 8 | 7716 6|— 1] 8 I — ] 50
25 | 9830| 984'0]87'2{862| 9o | 82}l12'9|142] 79| o416 516 7] 9 100 g1 | —
26 | 986'6| 9867|866 | 854! 89 {285 |14'9|13'5| 96| 95]16 6|— o] 108 100 69 | 07
27 | 9867| 9859|8770 | 881 | o3 |«85 |152|159 96| 9a|— of— ofro=" | 7= | — JoT
28 1987'1| 990'3|87°4 |84°4 |94 | 82 125|119 | 76 | 8912 2| & 2| 6o o — |9t
29 | 9929 993'5182°9|84'1| 89 | 81 |ir5|11'5| 94| 87| 4 3| 4 z2]ion 4 — ] 6o
30 1993419932840 (846 88| 83f102 119 77| 8| 4 7| 4 6] 7 9 — |35
Means| 9878 | 987-98 84°1 | 8372 | 882 | 8o'1 | 1174 | 11°1] 86| 89 44 32] 87 68 | 636 (308
' — | | E—
{;fff;; 991-1J 990'9| 830 81'4J86'8177'3 01| 977 | 82[ 87 4'5 35] — - 67'2 442

Monthly Totals or Means,

Normals,

The solar radiation is the mean of t}:readings within the nominal hour of observation (11 h. 30 m.-12 h. 30 m.) unless some other hour is specified.
Temperatures at or below the normal freezing point of water are printed in small type



ATMOSPHERIC ELECTRICITY

AND TERRESTRIAL MAGNETISM.—SEPTEMBER 1913.

5. KEw OBSERVATORY.

61

= denotes the maximum and 7 the minimum value in the column.

Potential Gradient, | velocities of | & Air-Earth £ : S
Volts per metre. Cha;gleopggr ¢ Tons for 1 volt e Current 22 % %3 5 Horizontal Foree. West Declination.
Day. Factor *+. " | per centimetre.| €2 x 1016, R RS
| R E;j;g‘g ;.:“:“5 Maximum. Minimum. ip oo Maximum. | Minimum. ..
3h.‘9h.’15h.‘21h. +. ] -1+ - 3 ere Con O TI=O L 18000 ¢ +. | 18000 y +. g 1+ | 15° 4 nge.
y/m. | v/w. | v/m. |v/m, [E-mU.EmU. cm/sec. | cm/sec, |E.-m.U.] Amp/em?® v h m v h m ¥ , h m , h m ‘ ,
1| sof 30185 | 100} — — —_ — — 2 o 516 | 19 52 | 475 | 9 27 | 4I 4471 | 12 37| 31°8 1 713 12°3
2| 70| 135|195 3658 — | — — — — — o o | s15|2135] 469| 916 46 | 43°5| 1249 | 30°8| 741 | 117
3] 1351 365|285 205 — —_ — — — — 0°30 o [} 508 | 16 8| 468 10 7| 40 428 12 50| 308 7 25| 12°0
4| 70| 255 | 410 | 215 — — — — 1°00 [¢] o 514 | 19 26 | 467 | 9 36 | 47 44°0| 1255 | 32°0| 720! 120
5| 402065 70 175 | — — — — — - — I o 515 | 21 41| 469 | 11 3| 46 42°6 | 13 34 | 32°0| 9 24 10°6
6| 185|255 | 345470 — - - — - — o 1 521 12239 464 1032 57 | 43611331 | 2892254 14°7
7 | 235 | 265 | 365 | 500 — —_ — —_ - — o I 509 | 22 24 | 461 | 8 10| 48 417 | 13 6| 31'3| 2244 | 10'4
81175540 345 ) 355 — - — - - - 135 1 1 |xs27 ) 258 437 | 11 37 {290 45°2 | 12 39| 29'4| 255 | 158
9| 215 | 420 | 195 | 665 | — — - — — — — I 2 516 | 5 4I (n426 | 10 20 |2 90 44'0| 1228 | 27°9| 238 16°1I
10 | 325 | 480 | 185 | 165 ] — —_ — —_ — - 0'90 o I 509 | 19 20 | 462 | 12 10 | 47 39°8 | 11 40 |n27°4 19 O I2°4
11 | 120 | 205 | 195 | 275 | — — —_ — — - 105 o I 503 | 03I ( 462 9 45| 4I 40°4 | II 42| 31'3 | O 30 91
12 | 155 | 165 | 275 | 305 | — —_ — —_— - — 1:60 [¢] I 511 | 23 42 | 466 | 10 5| 45 42°4 | 1321 | 31'I | 8 o II'3
13| 120 | 205 | 255 | 365 | — — - — — — — o o 511 | 21 30| 469 | 11 I | 42 40°3 | 12 43| 31°9| 6 1I 84
14 | 145 | 225 | 185 | 580 | — — — —_ —_ — — o o 515 | 23 26 | 476 | 11 40| 39 403 | 12 5| 32°5 |22 4 7°8
15§ 315 | — z%| 825 | — —_ - _ — — — 2 o 518 | 23 34 | 478 1039 | 40 42°0 | 13 14 | 32°6 | 4 560 9°'4
16 | 185 | 550 | — | — — — — — — —_ 2 I 513 | o050 480 | 1045 | 33 40°4 | 12 11 | 326 | 8 15 78
17| 175 | 275 1 365 | 145 | — - - - - - - I 1 522 | 15 16 | 475 | 10 44 | 47 4370 | 12 35| 33'2| 740 98
18 | 400 | 315 | 295 | 305 ] — — — — — — — o o 514 | 18 55 | 487 | 11 56 | 27 41°'5 | 1334 | 31°1| 818 10°4
19] 145 | 60| 215 | 450 | — — - — —_ — — 1 1 517 | 22 15| 467 ' 12 35| 50 42°7 | 13 56| 29'1| 7 31 13°6
20] 80| 245 | 255|415 — —_ — —_ — — — I o 508 | 23 28 | 466 | 12 2| 42 41°2 | 1258 | 31'1| 8 5, 10°1
21 | 195 | 210 | 210 | 290 | — — —_ — — — — o o 506 | 16 58 | 475 | 10 49 | 31 41°7 | 13 22 | 3I°3 7 59 10°4
227295 | 235, — |120] — — — — — — — 1 1 517 123391 446 | 11 44 | 71 |x45°'5| 12 20| 27°8 |23 58 |w17°7
23| 160 | 210 | 185 | 155 — — — — — — o I 511 | 046 457 | 1019 | 54 40°7 | 1320) 27°8| o o] 12'9
24 § 125 | 185} 205 | 425} — - — —_ — —_ [ o 509 | 20 40 | 473 | 1I 9 36 40°1 | 12 38| 31°8| 816 83
25 295 — | — | 270] — — —_ — — — —_ o 1 517 | 2591 48111210} 36 39°'5 | 1336) 305 314 90
26 ) 225 | 170 | 280 | 305 | — _ — — — 1°60 1 o 507 | 726 489 14 30 |m18 39°3114 7| 33’11 9 o] mn6°2
27 | 260 | 280 | 295 | 2751 — — —_— -— —_ —_ [ o 512 | 23 53 | 480 | 10 45 32 39°6 | 12 40| 31°7 818 79
28 | 220 | 245 | 500 | 445 | — —_ — — —_ — —_ o o 11| 047! 483 | 1426} 28 30°4 | 12 40 | 31°4 | 4 22 80
29 | 365 | 400 | 500 | 415 | — — — — 1'95 o o 507 {2039 | 479 | 10 50| 28 40°0 | 12 18 | 304! 7 44 9°6
3001375(365 — | 345 — - — o I 499 | 18 48 | 475 | 10 35| 24 387 | 1245] 30°2] 626 85
M. | 176%| 256% 275% 335*| — — — —_ — — — - - 513 | — 469 | — 44 41°7 1 - 30'9‘| — 10°8
* 2c days. The mean values of the Potential gradient in Table 5 are computed from the data for those days on which values at each of the four hours, 3b, gh, 15B, 21h, are
given iu the table. A similar note applies to the values in Table 6. + 2°09 to 10 a.m. on 20th and 1745 after.
6. ESKDALE OBSERVATORY.
Potential Gradient, . Velocities of | & Air-Earth i 5 ;
Volts per metre. Cha.xf(; g)zgr e Tons for 1 volt Eq Carrent |2 = ) é g North Component. West Component. Vertical Component,
Day. Factor 5°24. . per centimetre. | 29 x 1018, E ga glﬂ;‘?.&
g x == 52«3 Maximum. | Minimum. | Maximum, | Minimum. jMaximum. | Minimum.
3h.| 9k ‘1511.121:1. I - +. - 18 R O °IE5 °| 15000 4 +. | 150007 +. | 5000y +. | 5000y +. {45000y +.|45000 +.
- ‘ :
v/m.| v/m, | v/w. | v/m. {E.-m.U. E.-m.U. cmy/sec. | cm/sec. |E.-m.U. Amp/em?, h m| ¥ v  hmjh m. oy vy |h mh m! v |9 [hm
1| 481 14 21l go] — — — — — — — 1a o |15 20| 1020| 981 9 44|12 53| 210 144| 7 12]17 35 282 26311 45
24 76| 76! 138 1171 — — - — — — — | oa o |21 34| 1033! 974 9 56]13 0| 206" 143| 7 45]16 45 284/ 261|11 55
3] 90| 48 831 110] — — — — — — — 1a 1 j16 8| 1029 978 10 42y ¥ I T % Y17 15 282l 262/ 12 50
4] 152 | 110 | 131} 110} — — - — — — — oa 1 {2358 1033 968 10 36}13 17| 205| 142 8 19]17 45 284| 26712 10
s — | 138 131] 221§ — —_ — —_ — — — oa 1 2125 1031 978,11 2f14 4| 202| I41] 9 22017 I5, 284 206 12 58
6| 131 110 971 180 — — — — — — — oa 2 |22 36| 1046] 969 10 59|13 3| 214 12822 55118 Isingz 262 2 5
71207 | 110 | 166 380 — — — — — — — 1a 2 |22 20| 1029| 978115 2]13 9| 192 146 |22 45|15 50 290| 261 12 17
8332|235 | 152 138} — | — — — — — — | oa 2 | 2 57lw1049|n o321 11 330713 33| 217} 135, 2 57114 45 2881233 3 55
91338 380 | 117] 380 — — — — — — — oa 2 5 42| 1038n932 10 3| 0 16 w2291 127. 2 37]17 22, 290] 244/ © 50
10 | 131, 290 | 173 152 — —_ - — — —_ — oa 2 |10 8| 1042| 970 12 12|11 43! 184 116'19 O]19 10: 284 267 4 3
11] 18 | 28 173] 290 — — — —_ — - — oa I 0 27f 1027| 970; 9 38]13 42 191} 145 I 5]18 50| 284/ 263 o 35
12| 83 =207 41| 193] — — — — — — —_ 1b 1 |23 40| 1030| 97110 2f13 20 206| 139 19 10}19 5 282 265 11 25
131 76| — | =152 550 — — - - — — 2¢ 1 |21 29| 1026| 975,11 4|12 25' 192 146 17 59|17 55 283 27112 28
1g 221 | + | 124 222 — | — — - — — — ] 1 o |20 28| 1022| 977|11 40|12 51| 184 154122 I} 2 5 278 268 12 20
15 | 221 | 249 | 145 2831 — — — — — — — oa o |23 31| 1029| 931 13 28f13 401 196| 152 4 55}17 15| 277 26412 o
16| 173 | 143 97/ 1938 — — — — — — oa I 0 56| 1023| 986 |11 812 12} 189 148 9 8|16 30| 278 26711 33
17 | 462 | 332 145 325F — — — — —_ —_ oa 1 |16 49| 1033 973 10 45113 52i 209 153 7 56} 3 of 275 259/12 10
181 97| 69 97| 345 — - - — - — — oa o |19 32| 1025| 981 11 56§13 35 197 T4 .22 49115 38} 274) 262/12 15
19| 242 | 297 | 249] 318] — — — - — — —_ oa 1 |22 16| 1040 968|12 34]14 o, 196 130,22 51|21 50| 275 262/ 11 20
20| 242 | 138 | 166/ 173] — — - - — — — oa o |20 7| 1023] 96412 “5f1a 11| 187 143 8 56)21 55/ 274) 26312 20
21| 41| 124 | 159 18] — | — — — — - — | sal o |20 2! 1020 976 11 12}13 25| 196  139| 8 48] 6 40 273| 25512 50
22| 117 | 138 145 242} — — - - - - —_ oa 2 |23 32| 1040 940 II 42]1I2 19! 212 115124 O]I7 40 2292 26312 §
230145 | F 193] 207 — - — — — — — oa 2 | 3 ol 1027| 95910 17}13 22\[ 187|109 ({ 132} 19 40| 271] 248 3 ©
24180 | 332| 3520 go1} — | — - — - - — | oa o | 6 33| 1019] 979|11 31|14 o 182| 149| 818] 8 10| 268; 258 12 40
2513731166 | 228 760 — - - — — —_ — 2a 1 3 o] 1033| 81|12 10]13 36! 180| 142 3 26|20 50| 270| 254/ IT 23
20 | 173 | 332 76] =35 — — — - — - — 1a o |18 46| 1027! 98714 30{14 9 184| ISI| g 15]23 50| 269 254/14 3
27 | 124 1 550 | 332 345] — — —_ — — — —_ 1a o |23 20| 1023| 984 11 5]I3 40 182| 145 7 54| 9 ©) 269 25712 40
28 | 325 | 546 | 221, 601} — — — — 1o o | o45| 1022| 985 13 49|13 35! 177| 145 8 8)21 o] 269 258 12 ©
29 | 836 | 925 | g4o1| 387 — — — — — 1b o lzz 18! 1022| 983 10 47|13 30 179 141| 7 56] 1 ol 268| 251112 30
301276 | 173 | 103| 249 - —_ — | oa 1 |18 47| 1024| 984 10 9|12 47 177 126 | 18 2718 40| 271) 255/ 11 30
M. | 217 220% 165*| 240% — — - — — — — —_ — 1030+ 972 — — [ 195| 139! — — | 279 259] —
* 26 days. See note above, t Water jet failed. ¥ Light failed,
5 Indeterminate.



62 SEPTEMBER 1913.— RESULTS OBTAINED FROM ANEMOGRAPH STATIONS.

7. Tables of Wind Components in metres per second at fixed hours, together with the mean velocity (horizontal movement) in metres per
second for the hour with the maximum hourly run for each day, or the greatest velocity attained in a gust and the time of its occurrence.
HovvHEAD. T§ DEERNESS. T

Height of Head above—Roof 8'8 m., Ground 137 m., M.S.L. 19:2 m. . . . .
Heibght. of Cups above—Roof 4°6 m_” Ground 7°6 m., M.S.L. 152 m. Height of Cups above—Roof 15 m., Ground 4'9 m., M.S.L. 57'3 m.

3 h, 9h, 15h. 21h. . 3 h. 9 h. 15h. 91 h. Vel.in .
Max. Time of Max. | Time of
Date, i in a Gust. Date. , — - Hourly] Max.
S. N. W.E|S N, W. E|S F. W/E|[S. N. W.|E|Gust s.{N. W.|E. s.|N.|w.lE. s. |N.|W.|E. S |N.| W E.| Fan
i ! i | ’
i | 1 v. |Hrs. Min. v. Hour.
X 3'2[ ! 22 HE SRR [E O [FOUR IITY IOV IR Y [PPPR IPACY IR I 3] [ (oK 7 35 1 wee [ 39 see | i e | 6t wue | 28] 2o L 672 s | 275  0ee ] 475 w0 | I79 82 I1
2 T ‘{ 23 vl ss) e 25l e 61) e[ 279 Lol [ 473) 1073 24 15 2 40| ...| go]...| a2l ... 42l i 30] i | 30) [ 18| el | 178 66 10
3 | los] i lea] s il ee] s 8] e 3] e 37y 121 ] 12015 S (VU IRTS IUOUR IPT"-] [UURR VU IR ST PR IS VPR IPCYY (ORI IPOUR I 3] B f;;;;:;i}
4 . 1'8! I gof ver | o fros ] bl B Ttz L ] 578 16°5 8 o 4 06| «os | oou| 32) 370] eee i it 370} 470 ol 40 15 e 36| 59 13, 14
5 2'0] ... 103 . 177 4 68 38] . 9} 17° 8 10 5 4) e | e 373 2T eee | vee | 572] 379 e O B L T TR I 59 13
6 V.23 iss s7l...] 8 3’5 24 .o | 570 I2°5 i5 15 6 TIPS IR BFON VN I OSSR IPL1 [ BT VOO (e Y b Y I R 2 1 I X 12
7 e | 2°1 ‘ 52 528 oo | 3°T) wee | 47} o | 178 o8] II'2 7 45 7 R Y TR O B I P e e X . 4'9 14
i
8 0'3 o'1 o'g o'4f 25 2’5 I EYI 7'6 22 40 8 36] coe | veif o] i 275] 2750 e f o | 2°8] 28] o} aer [ 0g| 27X ] wee 52 5
9 s c 13 e Jogi e jorgl e ] 34| ... } 52f <0 5'9‘ . . 12°1 23 45 9 wee | 373 wae feen 275 17 e f e 1477 30T eee fees 108 277 wee 69 16
10 7S : o] 64| 276] - eia 1 30) 300 ees 26 ... 381 e I1°2 o 40 10 o182 v e 104 33 e fats! e g e e P [ 705 0o 92 24
11 3] see 68 o]l 46 . L 48f 20 s 55| e 1T ees 112 I 35 II RS IRV S RS IELVE R 173 IPRRN IO P PR SR IR TR T 10°8 I0
12 60! ... 4.0; e85 3l e e 28 208 e e T 22 il 1y 179 IT 35 12 91| oo | 38 cou | 73| eee | 30 e J 76| ee | 76| 7| e | 47T 0 11'8 I3
U | .
13 o779 i 33 e L9740} 379 IXEE 14'8 I 35 13 04| cv | 2°0] wea fee- |18} o8] -l | 2T L | 4T ] 52] 00| 374 89 24
I4 T I O ][RI -TIRPN PP IR} R TON 21’51 20 30 i4 v | 0%4] g gof oo L 23 )] 5] e | oo | i [ 872) 28] wen | o | E7] 1072 02, 3, 5, 19
15 94 “3gfoto| | el 60 373] e [ fTa] 06 197 1 30 15 bo|ool a6l oo |33 e b7 o | 78] o [ 78] ee | 38| .. 82f TI°T ] 14 tO 16
16 bl airs) e 1o saf - 58] .. =6 85| 1I 55 16 || 69l eglee|74] ol 7al el 8| o] sl o [ 5] o 65] TIS 10
17 sz nizz) e [ 33) e [ 33) | as) o O] e 76) 10 20 17 || s8] 58] e 57| e 2za) oo | 43| oo f 18] | 28} i 05) 875 1,2
18 |.jos il xof | 2a] |30 il a) o7 jorf 67 135 18 || 24l rof | eee | ol i | f i [ 36| o [ oo e [ o} 3l ] 479} 7, 9010
19 fog] v 1z w a6l ol ol fasi b 1] 29l e [ [ at3] TOT3 ] 12 45 19 |olos) )] oo | 8] oo | 18] oeu| 05} ..o [ 26) o] o8] ... | 08} 37O 8
20 |..]zo1a8] ]l 69 el 76] srxf o] oo | 473] 29] ] 206 4 5 20 |oion|fop) e x7| | 2sh o [ ogl | 3] e [ o | fez] 3O 8,9, 13
21 v | T6TT6 e | eee 10791 079 e | enn | wen [ 3RO | see | eee eee | 270 e 5'4 12 40 21 00| 00 o'0] 0'0] 05| ees | cur | 12} 06| 1ov | ... | 0B 0%0| 00| 0| 00 37O 12
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The Lower Layers of the Atmosphere from the Surface to 3000 metres (10,000 ft.) above Mean Sea Level.
Soundings by Kites (K.) and Pilot Balloons (P.).

FarnouTs. P. 1. September 21, 11 h. 20 m. GG M.T.
Wind.
Soundings with Height above Vertical Veloeity Cloud Observations
Pilot Balloons. M.S.L. Components. of Balloon. and Remarks,
Direction. Velocity.
W.-E. 8.-N.
t
metres. Degrees from N. m/s. m/s. m/s. m/s.
Greatest height. 3880 226 13'6 + 97 + 975 One theodolite used.
3500 230 115 + 88 + 74
3000 241 88 + 77 + 43
: 2500 240 7°0 + 6°1 + 35
i r Assumed at 26,
2000 240 77 + 67 + 38
1500 250 63 + 59 + 21
1000 245 47 + 43 + 2'0
500 253 69 + 66 + 20 J
Ground level 61 255 58 + 56 + 1°5
Computed for M.S.L. [¢] Station near centre of region of high pressure
BRIGHTON, K. 10. September 3. 14 h.om. 0 17 h. o . G.M.T.
Temperature. Wiad. Cloud
S?&n%llltlgs Heﬁ}.lg'x}‘l?ove Pressure. Humidity. Density. Obse;;«(%itlons
Reading. Fall per km. Direction, Velocity. Remarks,
metres. mb. °A. °C. % mb. mgm/ce. t{?; l%r ei\}zs m/s.
Greatest height 755 932°3 290°4 83 16°4 I'III 60 10 Clear sky.
2'6
215 992'8 291°8 77 16°5 1'178 60 10
o
Ground level 115 10044 291°8 77 16°5 1'192 60 8
fggnﬁ“st'f o} 10179 | 96 10'4
{
BriGgHTON. K. 11 September 14. 11 h, om, to 12 h. 20 m. G.M.T.
Greatest height 1065 877°1 2775 95 80 1'097 235 ! Sky clear, with a few Fr.-
7' Cu. clouds, just reached.
500 939°4 2820 86 9'8 1°156 240 ? The kite was not sustain-
able at 100 m. Anemo.
215 ? ? 17 ? ? ? ¢ ¢ pen not working. Wind
increasing till 500m, was
Ground level 115 983°5 288°4 66 115 1'183 250 9 reached, then decreasing,
Computed
for IVES.L. o 996°9 223 12°5
BRIGHTON. K. 12. September 28. 1oh. om. to r2 h, om. GM.T.
Greatest height 500 957°4 289 65 11-8 1'149 130 ? Clear sky. Anemo. pen
failed.
215 ¢ ? 7°3 ? ? ? ?
Wind decreasing with
Ground level 115 1001°§ 291°8 78 16°8 1'188 90 7 altitude.
Computed
for M., L. ° 1014°9 157 84




SEPTEMBER 1913.—THE UPPER AIR.

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

TaBLE oF Hrigurs, PRESSURES, AND TEMPERATURES.

Height Temperature,
above Pressure. Tl REMARKS.
.8.L. Reading. | Fall per Km.
1913. September 4. 9 h. om. G.M.T. Sounping No., R. 258. M.8.L crcine | Pe
Heicht Prace, PYRTON HILL. km. mb. A, °Q.
) Pressure.  Temp. . ) ith li E. wind
bove M.S.L. . o o 14'6 I v Overcast, with light N.E, wind.
above Latitude, 51° 38 N. Ij'o rii 2220 Lost sight of balloon in two
GIjI‘EEI‘;]f;T } 14°6 km. 133mb.  2° A, Longitude,  1° o W. 30 6o o -1 minutes.
Height 120 197 220 -I Isothermal ‘8 to 1°5 km.
LowEesT . o above M.S. L., f 150 T
TEMPERATURE, }” o km. 23z mb.  218° A. ¢ ’ 11°'96 200 220 3
BASE oF PrAce oF FaLL, Bicester. 11°0 232 218
STRATOSPHERE, }IO'S km. 25t mb. 218% A, Distance 32 km, 10%0 272 222 8
T N o a%ndt ti from N 931 3% 228
ype 0. 1, rientation ° from N. i
» 337 90 315 230 g
80 365 238 8
7°35 400 243
7°'0 420 246 8
6'0 481 254
From observations at Station. at 7 h. at 18 h. G.M,T. 570 500 256
50 549 261
PrEssURE (M.S.L.), 1019 mb. 1018 mb. 432 600 265 6
TEMPERATURE, 289° A, 290° A, 4'0 624 267 7
VAPOUR PRESSURE, . . 3 700 273
30 709 274
GRADIENT WIND :—Direction, 104° 119° 201 800 278 4
Velosit s 2'0 8o1 278
i . . .
elocity, 14'6 m/s 10°4 m/s, Loz 900 282 4
Correction for Curvature, . 0°0 m/s. 0°0 m/s, 10 902 282
W. 0 E y ‘15 1000 285
. . to E. - 142 m/s. -9°'2 m/s. !
Final Components, { 'g" {/ . + 3'5mfs. +50m/s. !
Ground ! 1010 285
M.8.L. | 1017
TapLe oF HereeTs, PRESSURES, TEMPERATURES, AND WINDS,
Temperature. Wind.
: Height :
1913. September 15. 16 h. 22 m. G.M.T. Sounpine No., R. 259. ﬁbg‘f Pressure. po.g. 1; ilrl Direc- | Velo- Components REMARKS.
Height » T Pracs, PYRTON HILL. Mg | K, | fom | ity
above M.S.L. ressure. emp. Latitude 51° 38’ N Degrees W. to E.|8. to N.
o i ’ km. mb. °A. °C. |[fromN.| m/s. | m/s. | m/s.
ATES o s c ’ “ 3
HR]; G:ET%,T }14‘5 km. 129 mb,  227° A. Longitude, 1° oW, i4.° I‘; 1228 227\ , S}t;l:‘f;l 'I]'usihoﬁgf
Height 30 164 |230 227 oo Balloon lost behind
LOWEST §74 k., 226° A. above M.S. L. 150 m. 12'0 191 | 230 227 low cloud after 45
TEMPERATURE, 1163 | 200 230 227 o I minutes, and when
PLACE oF FALL, Byfield. . last seen was bear-
BASE oF 84 km 226 mb 226° A 110 221 | 230 228|-1 1 ing 100 W. of
STRATOSPHERE, f © 4 <™ ) ’ Distance 50 km. 10 256 229 north. The place
and -2 of fall shows that
Type No. 1. Orientation,  345° from N. 90 296 | 227 the upper currents
890 | 300 227 o must have tended
g P ) : towards the W.
D1y 2
70 39 { 2345 9 -2 10
6°97 | 400 232 235
60 459 | 240 243 85,85 180 | 9© o 9
From ebservations at Station at 7 h, at 18 h. G.M.T. 539 | 500 245 247 8 7| .. i
Pressure (M.S.L.), 999 mb. 1002 mb. 50 528 | 248 250 9 9 188 7'1 I ¥
TEMPERATURE, 284° A, 287° A, 404 | 600 257 259
40 6o4 |257 259| » ,| 198 | 95 3 9
VAPOUR PRESSURE, 3'0 688 | 264 266 186 9'1 9
GRADIENT WIND :—Direction, 168° 175° 286 | 700 265 2671 6 3
2°'0 783 | 270 271 ' 180 90 o 9
Velocity, 12°4 m/s. 11°4 m/s. 1'82 | 8oo )
Correction for Curvature, —-0'9 m/s. -~ 1'1m/s. 10 887 ! 174 | 100 | -1 | 10
W 86 | 900
. . to E. - 2°4m/s. ~ 0'gm/fs.
Final Components, 8. to N. +11°2 m/s, +10°3 ms,
Ground 982 284'5 198 32 I 3
M.S.L 1000




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

THE UPPER AIR.—SEPTEMBER 1918.

TaBLE oF HEieHTS, PRESSURES, AND TEMPERATURES.

65

1913. September 4. 5 h. 4gom, GM.T. Sounpine No., 17, 1913.
. Prace, MANCHESTER.
Height P
above M. 8. L. ressure. Temp,
Latitude, 53° 28’ N,
GREATEST . o
Herenr, } 12°0 km. 195 mb.  220°5° A. Longitude, 2°14' W,
LowesT . Height
TENPERATURE, } 11°4 km, 215 mb. 213°5° A. above M.S.L., 40 m,
BAsE oF . o PrACE oF FALL, near Preston.
STRATOSPHERE, } I1°4 km, 215 mb. 213°5° A,
Distance 40°5 km,
and
Type No. 1. Orientation, 314° from N,
From observations at Station. aty h, at 18 h. G.M.T.
PrESsURE (M.S.L.), 1022 mb, 1020 mb.
TEMPERATURE, 286° A. 290° A,
VAPOUR PRESSURE,
GRADIENT WIND :—Direction, 97¢ . 105°
Velocity, 14'6 m/s. 11°4 m/s.
Correction for Curvature, 0’0o m/s. + 12 m/s,
- W. to E. — 14’5 m/s. - 122 m/s.
Final Components, | g’ ¢, N + 18m/s. + 3'3m/s,

Temperature,
Height
above Pressure. REMARKS.
M.S. L. !
Reading. | Fall per Km.
km. mb, °A. °C.
12°0 195 220°§
=5
11°83 200 215°5
I1'0 229 215°5
7
10'0 268 222°§
9'5
923 300 225
90 399 232
85
80 357 240°5
7°25 400 246°5 8
7'0 415 2485
7
60 476 255°5
563 | 500 258
6°5
50 543 262
4'24 600 267 6
4°0 619 268
4'5
303 700 272°5
30 703 272°5
25 748 274'3 6
2’0 797 278°5
198 8oo 2785
1'5 850 281§ I
1'0 905 280
1'05 goo 280
7
5 961 283°5
18 1000 286
Ground 1017 287°5 .
M.S.L. 1022 .

Time is expressed in the hours 1 to 24 of civil reckoning.

Temperatures are expressed in degrees absolute (273° A.=0° C.).

Pressure is given in millibars (1000 mb. =1 C.G.S. atmosphere=750 mm. approximately).

Heights are given in kilometers (km.).

Gradient Wind is taken to be tangential to the isobar and is computed by the formula y=2w p V sin ¢.

Base of Stratosphere.—TyPE 1.—When the stratosphere commences with an inversion, the height and temperature of the first point of zero tempera-

ture gradient are given.

it does not exceed 2° for any subsequent kilometer.

T¥PE 2.—When the stratosphere begins with an abrupt transition to a temperature gradient below 2° per km.
without inversion, the height and temperature of the abrupt transition are given.

temperature gradient, the base is taken to be where the mean fall of temperature for the kilometer next above is 2° or less, provided that

noted in the column for ‘¢ Remarks.”

TYPE 3.—When there is no such abrupt change ot

If some other position for the base seems to the tabulator to be more suitable, it is




66 JULY—AUGUST—SEPTEMBER 1913.—SOLAR RADIATION.

10. Solar Radiation at South Kensington.

1 Jury. AvGUST. SEPTEMBER.
; . Duration of . Duration of : Duration of
Day. %é[:i;', Daily Amount. Bright Sunshine. %{d:t}é, Daily Amount. Bright Sunshine, Il\ée;;xe.’ Daily Amount. Bright Sunshine. REMARKS.
Milli- Milli- Milli-
watts o, o watts watts
o | Joules | ¥ of % of > | Joules | % of / of , | Joules | % of % of
PEr O™ | bor em? | Ideal.* Hours. Possible. P®T ™" | per em2. | Ideal.* Hours. | piciple | Per cm™ per em? | Ideal.* Hours. Po/;sible.
1 75 1546 45 43 26 76 1205 39 46 30 20 n 41 2 oo o Note.—1 watt per cm?
2 78 1465 43 3'5 21 58 1097 36 25 16 ni4 210 9 0'0 o == 14'35 gramme - calories
3 73 1118 33 2'6 16 68 1904 63 10'1 66 33 635 27 12 9 per cm? per minute.
4 78 | 1ozo 30 1'3 8 70 938 31 7 oo 60 637 27 08 6 I gramme-calorie per
5 43 726 21 [oX¢] o 83 2 2085 69 7'5 1 49 29 334 15 0'o [} minute=0"% watt nearly.
. 1 Joule=0'239 gramme-
6 53 692 20 0°5 3 75 1643 55 77 51 39 579 25 o'l 1 calories.
7 86 1621 48 5°0 30 68 9385 33 1'8 12 x 68 1211 54 64 49 If the heat were distri-
8 85 1408 41 33 20 63 1036 35 3°3 22 63 x 1439 65 x10°8 x 82 buted throughout the
9 77 1526 45 12 7 62 1314 45 46 31 59 531 | 24 1'0 8 atmosphere, 1000 gramme-
10 60 666 20 0°2 I 83 1553 53 80 54 67 1234 . 57 7°3 56 calories per cm? would be
t sufficient to raise the tem-
11 635 1256 37 37 23 73 909 31 1'3 9 62 911 42 3’ 24 perature 4°'1 C, It would
12 67 1501 45 0'g 6 62 746 26 '3 9 61 990 ! 44 5°3 41 take 245 gramme-calories
13 x 87 1158 34 14 9 58 763 27 04 3 60 1286 62 7°0 55 per cm? toraise the tempera-
14 70 972 29 1'0 6 59 1263 45 18 12 65 1312 63 89 70 ture of the whole atmos-
15 33 506 I5 0'0 o 33 473 17 0'0 o 65 1026 50 4'7 37 phere 1° C.
N.B.—The values of
16 60 1081 33 2'6 16 56 1114 40 42 29 59 836 42 2°4 19 Solar Radiation at South
17 65 1204 36 14 9 59 1628 59 107 74 54 444 22 o1 1 Kensington are obtained
18 74 646 19 o5 3 72 760 28 1'4 10 51 590 30 1'4 11 from the records of a Cal-
19 52 568 17 00 o 33 489 18 01 1 47 769 40 4'1 33 lendar Instrument which
20 x 87 2 1888 58 z 115 z72 8o 1270 47 57 40 35 601 31 I'1 9 depends upon the difference
of temperature between a
21 57 1074 33 o1 I 67 1643 62 10°8 76 53 728 39 2°3 19 black and a bright wire ex-
22 83 993 31 2'0 13 59 753 28 0’5 4 43 726 39 07 6 | posed horizontally to radia-
23 n26 N 444 14 0’1 1 70 900 34 5°1 36 38 543 29 0'o o tion from the whole of the
24 81 1742 54 7°2 46 285 1448 56 68 48 52 1343 74 9'9 | =82 sky. The values may be
25 8o 1076 34 6°0 38 73 1744 68 z12'2 | 87 51 1070 60 6'7 56 taken as representing the
total radiation and the
26 60 886 28 03 2 62 1300 51 87 63 50 692 39 1'9 16 maximum rate of radiation
27 30 658 21 0°3 2 58 1051 42 3'4 25 49 1237 71 9°5 8o per cm? received by a hori-
28 63 1655 53 97 | 62 55 1403 56 94 68 45 1092 64 92 78 | zontal surface. If it is
29 56 1661 53 104 67 28 481 20 1’5 11 43 877 52 65 56 desired to compare the
30 42 447 14 oo o (32) 0’0 o 48 810 48 58 50 values published for Kew
and Eskdalemuir in Tables
31 68 1490 48 78 51 n17 n 235 10 0°0 o 3 and 4 with the simui-
taneous value recorded by
the Callendar Instrument
the former must be multi-
. . . plied by the cosine of the
Total “ 34694 s 888 8 34133 at 137°1 . .. | 24734 .2 1182 s zinjlfh qistanfce {;f thefsun
— =0 _ — 4 — et at the time of observation,
Mean g 65 R 1119' H=2 86} 61 R=1138 H=4'42 49 |R=824 H=3'94 The duration of sunshine
: - - in this table is obtained
from a Campbell-Stokes
Ratio of Recorder.
Mean Dail R R R For values January to
Amount ti H ~ 391 H ~257 H 29 March see p. 14; Aprz,l to
Mean Duration. June see p. 46.

* The ‘“Ideal” intensity of radiation at any instant is taken to be a function of the Sun’s altitude only. It isapproximately the highest intensity recorded at South Kensington
for the corresponding elevation of the Sun. 'The ‘“Ideal” amount for the day is found by integrating the ‘* Ideal ” intensity from sun-rise to sun-set: it is the amiouut which
could be recorded on a day when the atmosphere was in its most transparent state from sun-rise to sun-set. A memoir dealing with the subject is in preparation.
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Ocroser 1913.—DAILY VALUES REFERRED TO GREENWICH MEAN TIME, AND UNITS

Third Year.—No. 10.

BASED ON THE C.G.S. SYSTEM.

[Price 1s.

Meteorology, Solar Radiation, Seismology, Atmospheric Llectricity, and Terrestrial Magnetism.

1. SEISMOLOGICAL JOURNAL :—HEsKDALE OBSERVATORY.—Lat. 55° 19" N.

Long. 8° 12" W.

Microseisms of N. Component.
Date, - Remarks.
oh 6 h. 12 h. 18 h.
Ay, T. Ax. T. Ax. T. An. T. -
oS woq s mo|os | s
i 04 3% 03| 4 o3| 3 oz2| 4 1st, I, Very small disturbance from 19 h. 27 m.-20 h. 6 m, 2nd, Iu, P=4 h. 35 m. 205, S=4 h. 45 m.
2 031 4 — — o3 4 o2 4 12 8., L=(?), A=8630 km., S.8.W. direction. Epicentre by Eskdalemuir and Ottawa=8"'7 N, 84°5 W.
3 03| 3% o2 | 4 oz | 4 o2 | 47 End 7 h. 47 m. 2nd, I, Small disturbance from 18 h. 12 m.-18 h. 22 m. 3rd, In, P=oh.
4 o031 3 o3| s 03| 6 o7 | 6 28m. 2., S=oh. 38 m. 10s., L=o h. 54 m., A=8950 km. Epicentre=43° N. 152°E. End 1 h, 49 m.
5 oS & 09| 6 09| 6 09| 6% 3rd, I, Very small disturbance from 7 h. 49 m.-8 h. 21 1. 4th, Iu, P=oh. 19m. 2s,,8S=0h. 29 m. 5s.,
4 08| 3 o] g 08| 3% 05 | 47 L=oh. 44 m., A=8850 km., in N. — S line. End 1 h, 25 m. 4th, I, L=18 h. 35 m. Small
7 06 | 4 os| 2 o5 | 4 o5 | earthquake not very remote. End 18 h. 50 m. 4th, Iu, P=22 h. 17 m. 25s,8=22 h. 27 m. 13s.,
» o~ . . . L=22h. 47 m., A=8550 km. 8. phase well marked. End 24 h. om. 6th, I, Earthquake at 22 h,
8 05, 35 ) 07 4 o7 | 451 08 1 51 m. 508 Very small disturbance till 23 h. 32 m, 7th, I, L=3 h. 2m. Small earthquake.
9 °91 4 09| 5 oy 5 101 4% End 3h. 37m. = 8th, I, Barthquake at 6 h, 3m. 1 8., L=6 h. 36 m, Small earthquake. End7h. 3om.
10 oy 451 10} 5 315 '3 5 oth, Tu, P=18 h. 48 m. 35's., S=18h., 58 m. 238, L=19h. 13m., A=8550km. End20h.om.
I 5905 '51 475 'z 5 '35 oth, I, Earthquakeat 22 h, 14 m. 145, L=22 h. 25 m. Small earthquake. End merged into the following,
12 ol s 1o 6 09| 551 09| 45 oth, I, L=23'h. 42m. Small earthquake. End 1 h, 2 m, 1ith, I, P (=1 h 53 m. 26 5., S () =2 h.
13 08! 5§ o7 5 I'T1| 5°'§ 1o} 6 gm, 288, L=2h. 31 m. End merged into the following. 11th, I, S () =4 h. 26 mn. 55 s.,
14 1ol g 22| 5% 18 5°5 14§ L=5h.om. End7h. 25m. 11th, ITu, P=g h. 22 m. 15s.,8S=9 h. 32 m. 17s., L=9 h. 46'5m.,
15 s 3 I'51 4°'5 13 4 1'2| 4% A=38830 km. Epicentre 44° N, 159° E. End 11 h. 30 m. 12th, I, Small disturbance from 13 h.
16 038 | 5§ o8| 5 o8] 5§ 3] 5% 1om.-13 h, 22 m, 12th, Iu, P=17 h. 16 m. 6 5., S=17 h. 26 m, 14 5., L=17 h. 41°5 m., A=8950 kni,
17 2| 5% 1'6 ] 6 22| § 18| 6 Epicentre 43° N. 156° E. End 18 h. 52 m. 13th, I, Very small disturbance from 9 h. 44 m.—9 h. 56 m.
18 25 s 9| 5% 20| 43 19| s 14th, I, Small disturbance about 7 h. 14th, I1I, S=8 h. 28 m. os, Large impulses at 8 h. 51*3 m. and
Ig 48 1o % 09| 3 2| 2 9 h. 10 m. Large remote disturbance. End 1t h. 8 m. 14th, I, Small disturbance fromis h. 3 m.—-
20 'z, 15| 3 7| 3 171 s 15 h. 15 m. 14th, I, L=16 h. 53 m. Small earthquake. End 17 h. 17 m. 14th, I, L=22 h. 22 m.
21 16 6% 161 & 81 8 20| 6 Swall earthquake. End 22 h. 42 m. 16th, I, Small disturbance from 3 h. 34 m.-4 h. 16 m.
22 1% 6 24| 6 25! 65 g | 7 22nd, I, Small disturbance from 7 h. 19 m.-7 h. 47 m, 23rd, I, i=12 h. 26 m. Small earthquake from
o ) ) 12 h. 23 m.—-12 h, 39 m. 23rd, I, S=15h, 22 m, 195, L=15 h, 31 m, Small earthquake. End
23| 250 6 27| 557 24 55} 26 5 16 h. 23 m, 25th, I, L=15 h. 52'5 m. Small earthquake. ~ End 16 h. 27 m. 26th, I,
20 T4 S5 17 55 U5 55 U705 L=14 h. tom. Small earthquake. ~End 14 h. 27 m. 26th, I, L=23 h. 2t m. Small earthquake.
2g 5405 '4 1 4% T 5 rey 5 End o h, 16 m. 28th, I, Very small disturbance from about 16 h, 43 m.--16 h. 51 m.
2 ol s Io| 6 o8| 6 08 5 29th, I, S=4 h. 56 m. 555, L=5h. 18 m, Remote shock. End 6 h. 30 m.
2 o7 4 1o} 4 09l 45] o7 45 3oth, I, Small earthquake from 3 h. o m.-3 h. 6 m. Not very remote,
zg ?; g ?2 g ;g 2 ;g 5'5 An explanation of the notation used is given in the preface. The amplitude Ay is half of the actual movement
30 8| s - 5 I 5 o 5 of the earth’s surface in a N — 8 direction, between the ends of the swing (u="00r mm.). The period T (in seconds)
3 By 5 I ? 5 1.2 5 143 ‘g is the duration of a complete oscillation, ¢.e. both extreme positions are passed through once during the time T.

2. VaLeNcia OBSERVATORY, CAHIRCIVEEN (Kurry).—Lat. 51° 56" N.
Heights above Mean Sea Level :—Station, H=12-6 m.

Long. 10 15" W.

Barometer Cistern, H, =137 m.

Heights above Ground :—Thermometers, b,=1'2 m. Rain-gauge, h, =056 m. Sunshine Recorder, hy=12:8 m. Cups of Anemometer, h,=13-9 m.

Day.

—_
N = OO0 00 T Ui N~

Meang
—_—
Norma)
40 years!

‘qs . . Lo . . Magnetism.,
Pressure Humidity. Wind Direetion in Rain
at Air Temperature in Points (8 =E,16=8) Cloudafl&énount 24 g - o B
Station Degrees Absolute. and Velocity . hours | -2 . . .g. 2
Level. PY;‘;?:;Z Percentage.| (metres per second). Weather. begin-f 2 Remarks. §§ §§ =
| | 7 L
oh. |21h |9k 21k Max.|Min.| 9h. [21h.] 9 h. 21k} 9h. 21h. | 0L | 22h T A 5
—— ! e - S
| 200 41200 -+ (200 + (200 + Tenths of Sky |
mb, | mb. { o o o millibar, % % m/sec. m/sec. covered. mmn. | hrs. Yo e
1013'8 |1013°0| 86'0{86'2| 89 | 82 f132]12'9| 8 8 6 4| 4 31 100 Ieo — | 68
10127 [1011%7| 86°4 | 87°0| 89 | 85f1279|13'5| 84| 85] 4 3] 7 21 300 8oo? — 165]e .
1011°5 (100781 856 | 84'1 |xgo | 84 13'5 125 94| 94| — o — 0] 100 Oco 81§ 1'6]c0 t
1001°5| 99961847 (834 87 | 82{12°5/11'9) 92| 94] 29 5 | 26 5| 10=% | 10="9 |z325 ] — | =" )
9980 1002°1{ 83'5 1 81'1] 86| 8o |108| 98| 87| 93] 25 2| 3 2] 10 2 1ol rzleearly a.  Fair p.
10039 10024 ) 83°4 | 84'1| 86| 8o }irzi112| 90 341} 4 5] 5 81 7 10 — | 24l o @  Fair to dull, oo
998-2| 9970|839 {84'9| 86| 83§08 |1r2f 831 821 4 7 I 6] 6 10 o' | 38{ Fair todull. o
1000'01004°91 83°5 1 79'8] 86| 791108} 91| 85| 93] 3 2| 3 3] 2 0 — 1 93] Fine.
10067 10057186°3 | 87'6 | 89 | 791251129 82| 77| 9 6| 11 9| 8 10 1o § 1'7] Visibility ; unsettled appearance.
998'4| 996'3}87°9|852| 88| 84112/ 1279|066 o111 14|15 6] 10=Ce | 10 21'8 | 0’1 Gloomy and squally. @11 h.-14h. 20 19'8/68 9'4
10046 1100811 85°6 | 86°5 | 88 | 83129 146| 89| 95| 15 3| 14 948 7 10=% | 158 | 68] 8*Showers n.and a. Steady @ late p.
10137 1013'6| 88'1 | 88'5 |2 9o |87 | 16°3 | 15°9| 95| 93| 15 6|15 10] 10=" 10="° 1°5 | 0'6] Unsettled and heavy appearance.
1016'0 10152 885 | 87°2| 89 |87 | 166 156 96| 9715 9|15 91 10=0 | 10=" | 3270 { — | Gloomy and misty. ©*p. .
1017'0'1022'1§ 87°4 | 85*3| 88| 83 1159|122} 97| 86| — o | — 1{10=! 4 03§ — | =%a. Visibility p. .-
1024°5 1023'8| 834 |807| 87| 8of10'5| 98| 85| 94| 4 3| 8 2! o 0 — | 9'2] Fine ; visibility.
1019°8 1015'6] 87°4 | 88'5 |2z g0 | 83 146 |17°3| 91 | 991 I4 8| 15 8§ 10=" 10=%"y 2'5]o1|=" Showeryn.
1011'6'1009°31 879 | 87°1| 89 |28 J15'9 149 94| 92} 14 11|14 10§ 8=° 10 4'8 1 0'1] Gloomy and misty.
10097 100671875 | 87'4 | 88 1287 }16°3|14'6| 99 | 9o | 15 4|13 9| 1o=% | 10 302 § — | =". :
997°2| 990'8186°2 845 83 82|14°6|12'5| 96| 93| 18 5| 22 9] 10 10 6'9 J 0’31927 h.-8 b, Frequent @ showers p.
997'51 994'0181:8 1 79°9| 84| 79} 951 91 34| 93|15 4,20 3| 7 10 140§ 21| A% noon. =% p.
996°g1 996'6|80% | 803) 83| 771 85| 78| 83| 75)22 4|25 31 8 55 1’8 | 3:3] Showery e, Visibility. 17883120 16'0 68 7°8
1002'1 [1013°9| 767 |81'0| 83| 754 71| 78l 90| 74| 2 31 5 61 o 1 — | 83| — a. Visibility. Lo
102272 (1025°5179°5177°8!/n82 | 7734 81| 61| 8| 71] 6 81 5 71 2 0 — ) 82} Fine ; visibility. :
102379 1018°3173°7 1767 |82 |m 73} 54! 71} 84| o1 ] — I 6 2y 4 0 — § 81| Fine.
101079 {10018 82'0 | 864} 89| 774§ 9'5!/132| 84| 88| 6 2| 9 4] 6 10 33 | 69| Fine to fair.
9963 | 9960} 86'0 | 857 | 871 85|r142(132| 95| 91| 16 6| 18 51 10="% | 8 — | o'1| Heavy mist @, Fair p.
989'9| 982°4] 856848 87 | 84jiz2|122] 84| 88|11 5| 12 5{ 8 3 117 | 21| Visibility ; showery.
97831 9777|865 1 82'9| 87| 82j129|10°5| 84| 87| 10 9 | 10 3110 4 53 | 18] @2 showers to gloomy.
974'61 9787|81'3183°8| 86| 8o j10'2|12°2| 0% 95 | — 1| 20 6f 2 10e 8'4 | 6'9| Fine ; visibility. Showery p.
987'2| 9948} 829 [81'2| 85 8of1rg| 85| 97 8o | 21 5| 20 6 10="% 32 36 § 321 =%a. Showery.
1002'1 {1004'9} 81°4 | 8o'g| 83 | 8o | 88| 91| 81| 86| 22 4| 13 5§ 6 4 2'0 | 3°8] Visibility ; showery.
1004°5{1004'2} 842 | 83°9 | 867 ' 81:q | 12°0|11'7| 88 | 88 48 5°4 69 62 {2090 |3'40] Monthly Totals or Means. 17883| 20 17'9|68 86
1010'7 [1011'0} 8377 | 83°5( 866 ! 81°1}11°'1 | 11°0| 86 85) 53 5°I — — 139'4 |3°26 Normals, 40 years.
25 years 30 years 30 years 30YTS

2 denotes the maximum and » the minimum value in the column,
Wt. 45577/351—400—10/14. N. & Co, Ltd. Gp. XV,

Note.—The cloud amounts in italic type at Valencia were taken at 21 h.
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3. Kew OBSERVATORY, SURREY.—Lat. 51° 28 N.

OCTOBER 1913.—METEOROLOGY AND SOLAR RADIATION.

Long. 0° 19" W.

) Heights above Mean Sea Level :—Station, H=55 m. Barometer, Hy=10"4 m.
Heights above Ground :—Thermometers, h,=3-0 m. Rain-gauge, h,=0-53 m. Sunshine Recorder, h,=13'3 m. Cups of Anemometer, h, =19-81 m.

Pressure Humidity. Wind Direction in : Rain. 8% ]z Earth
at Air Temperature in - Points (8 = E, 16=13) Clouda:lx(;nouut 24 g 3 324 3 Tempera-
: Station Degrees Absolute. - § and Velocity . hours| 2 | 2 & ¢ ture at
Day. Level. }}1 ,21?3}9 Percentage. | (metres per second). Weather. begin- 2 & Bl g 10 h. Remarke,
) : ning (,5} 5B = o
9h. [21h. |9k |21 Max,j Minf9b|21h| ob [21h| 9h | 2k [l0h | 22k 1. BZ |5 osmiom.
‘ 200 + 200 +]200 4 200 + Tenths of Sky 200 + 200 + 200 +
mb. mb. | o . o millibar. | ¥ % m/sec. m/sec- covered. mm, [hrs. 5 N .
1 }1009'8 100971887 (87°3 |92 286 146 139 8 84§ 3 7| 5 3] 9= | o= o3]35) — 84 | 876 | 86'8 | Fair . ; finer later. <Jo° n.
2 10098 10106 895|868 w92 (286 |146,149| 79| 94] 9 4| — 1| 4= | 10=° 61|29 — 82 |87'5|868| Fine till 11 h. T 13 11.—148111.
3 fro13o ror21§852854| or| 830135 13'9] 96| 97| — 1| — o| 10=° o=" 03| 30 84 |87°4868| = early. (o3 h.
4 |1o083 1003'4}85'5!85°6| or | 83139142 96| 97§ — 1| — 1)10=ln! 4L 43114 — 78 18741881 =a @e17h and1gh.
5 liooo'; 1002:4]86°4|84°6) 88| 8331490!11°9| 08| &8] — 120 2] ge " 10< o3| — 78 1869|868 TR@3h < z22h
6 10037 10042[84'7 8481 89| 8o (11’5 ; 15| 8| 81— o 8 3 7= | 2 97 | 39 — 75 |86:3|86'8} = a. Tair to fine.
7 998'9: 99581857185°3| 89! 851139 \ 12'0| 9§ 91 6 3| II 2 | 10=" j 4 84125 — 81 186°1(86'8]@a.; finerlater., < 22h.
8 19032 999'1|85'8!849, 89| 84|1279j12'5| 8| 91|15 422 4| 9 i 10 s i) — 81 1860|868} eecarly a and p.
9 |oro3'101631853182:4 | 88| 82 1o8|1rz| s8) o426 2| — 1} 4 |7 9=0 — 1406 83 859|867} Fine till 14 h.; fair later.
10 fro17°2(10147]83'9:84'1| 8 | 82| 98| 95| 77 (n71t| 6 8 §=¢ . 7 — Ll 857 | 86°6 § Fair to fine.
I 1011'5‘1017-4 83-6:83'6 8| 8r 108|122} 81| 97| 7 g 7 2 ro=% | 10=2 | 147 Bz % 8?,; 865 | Dull, withe. =2e’n.
12 10247 10282575 1847 | 90| 8 {108 132| 99! o7 |— o|— 1] 0=ta t2='a| o3{s56| — | 76 |847|863[="a. Finemostof day.
13 fro313(10300]837 841| oo | 81 |1z5i1z2) 99! o]l — 1|15 2| 0=al 2=0a] o3]39| — | 77 |849|863}="a. Finetofair D2oh
14 10268 1022'0}85'3:85'¢4| So | 81 |132112°9| 92 go | I4 317 3] 7= | o=° 2'5 | 07 76 | 84'8 | 86°3 | Fair most of day.
15 lioz2101023'8§85°8!185°3| 88 | 8sirrziiig| 77 8227 3| — 1{ 4 10 — {40} — 80 |85°3|86°2]@ earlya. Fine to fair.
16 110265 “1025'7 84'51806! 89| 79119 ‘ 02| 8. 97| — o| — o] 8§=Y |to=? — {52 — 82 | 85°4 | 86°2 | Fine most of day. '=:2 n.
17 o232 101943 80°2 ‘ So'q4| 88| y7lro2, 98| 100! 97— ol — 0§ 9 10=2 — |58 — 23 | 8477|8670 | =2till toh. Mostly fine. =%n.
18 [1018'1'1017°4j832 82°6| 89| y77i1I'5 ’ 1I1'2| 92 941 — 1|18 2] 8= o="? — J63] — Jnrz |842|859]=a Fine
19 10136 '1005'4§85°9| 85'4( 88 | 8o 122 1279 82| 91715 3113 41 7 0 — | 48] — 75 184°3| 859 | Fine 10 1.~16 h.
20 |roob'q 1004'1§87°8 87°1| 89 |286 135 156| 81 97|17 6|13 31 9 10 9'9 jogl — 84 |852|858 | Faira. ; dulllater. e16h,-18h.
21 frcorz 9998 84'9% 82'3| 88| 82j12°9 I1I'2| 93 94§16 2| 19 2| 0= | 10=° 48— — 83 1856|8570 andp. Dull
22 }1006°3 i1013'9 822789 86| 77}10°2: 91 89 Lortig 2| — Iy 7 0=} — |58} — 74 | 847 | 857 § Fine most of day. =%mn.
23 [ro18'5 1022°% 78'o§ 79'9| 85 |ny76| 85| 88 97 I 89| — 1| — 1| 10=2 o — j18f — 73 1837]857]=2a. TFaira.; finer later.
;45; 1024;:'9 J1022°5 ;9'7 | §7'3 n §§ 276} 88| 78 9§ } 95 | — o _6 1 ;3=° ?1052 — bas] — 73 23-2 25-7 Misty “]i‘ _Fine p. =?n.
10181 1009°9§ 79°2 | 85°1 7 9'1112°9( 98| 02 2 2 = ?y= — jr3| — 2" 7| = a. Fairp.
26 }1003'3:1004'6£83°9| 846 86 8; 129l12°9] 08| 96 —% o 20 4| 10= o 2178 —3 — 77§ 831 8?2 =2 ¢, Dull, with e.
27 J1003'3| 997118581884 89| 82]13'9 ; 13'5: 94 ! 79 | 12 3| 14 6f 9 4 03| 133 — 75 183°2 | 852 | Mostly fair. < n
28 | o96'0| 9929} 87°386'2| o1 | 84 142 12'5 87| 83] 14 41 18 4| 8 100 18 | 29} — 79 1839|852 } Fair to fine. TRe 21 h.-23 h.
29 | 9902| 991°6|87:8|86'5] 90| 85129 129 77| 8313 6| 16 61 5 9 o8l 61) — 83 [81'3(85'2]e"15h 20m. @23h 25m
30 | 999'5 10007{85°4 (857 | 8| 8115 1 129! 8o 8916 41 14 51 9 10 23 | 20 ~— 81 |84°3|85'1 e at times; fine intervals.
31 j1000'1 [1ol2'5|82'g | 828! 87 | 81 ]102|10%5 84 | 88 ] 20 3| — 1] o 10 23170} — 75 1843 (85'1je2h. Fineall day.
Means 10109 |1010°61 84°5 | 841 1 88'5| 81'5412°'I |‘ 1211 89 i 91 2°4 2°4 7°4 6°4 887 |3'11] — | 782 | 851 | 86°1 | Monthly Totals or Means.
Normalliorz' 10128 82°5 | 82°3 86°3| 79°3} 10'4 ' 10°5 ' 86 ‘ 88 3'2 2'6 — —_ 69'9 |3'00] — — — | — [ Normals, 40 years.
40 years i 30 years 30 years 30 YT
25 years.

Heights above

4. EsgpaLE OBSERVATORY, DUMFRIESSHIRE.—Lat. 55° 19" N.

Heights above Mean Sea Level :—Station, H = 2420 1.
Ground :—Thermometers, h, =09 m. Rain-gauge, h,=0-40 m. Sunshine Recorder, hy=1-5 m. Vane of Anemometer, h,=150 n.

Barometer, H,=237-0 m.

Long. 3° 12’ W.

| 9h. | zln [ Yh

1 992'9i 991'5184'8|84'1| 86 !m83 ir's|1r's, 84 871 4 71 4 61 9 10 — o1 Mostly fair.

2 {o9g01| 9838618471835 i 87| 8 |irz|11'5) 82 91} 4 6| 47 3|10 10 — |28 Dull early ; fair to fine later.
3 | 9879 986°3)830/81'3! 85| 8ofios5 102 87| 95} 4 2| — I 10 10 e Mostly fair.

4 19823 979°0)620(81'7 8 ' 81|1o5|10°5) 92| 95| — 1| — 1] 4= 2 08117 Fine a., then dull. < 20 h.
5 19786 9809}81°3 (792, 82| 78)102| 68 94| 73] 4 9| 4 8} 10 2 — Jo1 Dull ; clearing later. @° 20 h.
6 0837 98454822 752! 84 74| 85| 64inyz| 89§ 4 9|32 3] 2 o — | 8o Fine, but cold and windy.

7 | 9805 9740f 7977|806 83 74} 71| 98} 73| 97{ 4 716 7 1o 10 168 ] 16 Fair ¢. ®%after 20 h.

8 1 g702] 976'3] 823|806 | 83 79 l11°2| 9% ’ 961 93| 4 9| 32 6§ 108 10e="° 41| — o2 early, =0 midday.

9 19846 0398806767\ 83 75| 85| 6°4, 82| 82} 32 5| 32 3] 4 1 — 142 Fine throughout. <.

10 {9909 989'1]78'6 |88 | 84 73] 85| 853 ' 92| 8o} — 112 12} I 10 — 179 Very fine a.
11 | 9864 9892|80°5!821| 82| 8| 881|105 77| 91] 10 7 |12 2 {10 10 10| — Overcast. @ 15 h.

12 | 9936 99704826 | 84°6 : 86 | 82108122 J 91 | 9o} 12 2|16 3 | 100° 9 25 | — o? at intervals.

13 {9977 99481833853 | 86| 81lizz|119g: ¢8| 82116 3| 16 91 100°="| oy 206§ — 1 - . . 1e’=%7 h.-14 h.

14 | 9900’ 98891837 822, 8 | 82)i22| 951 96| 82}16 13|20 7]|I0=" 3 o9 | —| § g 'g 'g e till 13 h. 30 m.

15 | 9904 995883117631 8| 75 98| 68 81| 89|28 9| — 1| 3 5 — {58 8 2 2 $ | Very fine throughout.

16 | o962  993'6|81'1 (824 84 76} 888|108 82| 92 16 4 | 18 4] 10 10 18] 03 : : ; = o from 21 h.

17 | 9908 988'4}832|808! 84 8of122| 98 | 99 | 94 16 5|16 2| 10=%" y=° — | -1 = Z & | iz [e°=’all morning.

18 ] 986'1| 9849 835|847 L85 ‘ 82 102|135 8| 994 18 8|18 7 110 10 18| — #9="in evening,

19 | 979'5 9704|841 (858 ‘m89 283 f1tg12°2| 91| 83| 16 6| 16 6§ 10 10 51| 39 Very fine. @%after 23 b,

20 {9711 974'1| 824|803 84| 8] 91| 95| 78| 9220 9| — 1! 3 10 61} 52 © early a. and from 18 h,
21 | g67'5 9688|801 | 769! 82 ,‘ 75 ) 78] 7711 77| 89} 20 8| 20 31 4 7 — |31 e carly a.

22 {9754 9859766 | 7491 82| 74| 74| 64 95| 92|16 4| — o) Io 3 — &1 Very fine all day.

23 §9948|9959)75'8| 681 n78 |n66] 68 37 8 | 92| 32 5 | — o} 108° o — fo7y *k%? (sleet) 10 h. 30 m,

24 | 992'5) 990’1} 752|786 81 lne6sf 61| 74, 82, 84}20 6|20 6] 9 9 — Jos Fair to dull. '
25 | 98011 984’51 796 |76'3| 83 76) 85| 71| 85] o1|16 4|— o] 6 4 — |69 Very fine. . [evening.
26 | 974'8| 0604|814 {838 85 79 |i0o2|12751 94| 98] 32 3120 g1 o=¢ 10="° 318 — Dudll, with =% Drizzle in
27 | 9692 96701840841 85 jx83]12°2|11'9| 94| 90|20 10| 14 3110 10 69 | o4 Dull, with e.

28 9667 | 961'8183184'9| 86 %83 }108|11'5] 89| 84} 16 4| 12 71 9 8 1of 10 Fair to fine. ® from 23 h.
29 [ 961'3 9563] 821|830 8 | 79] 88 |112| 77| 92| — 2|16 9] 2 10 2216 | 3°9 Very finea. {17 h.

30 | 960'8| 9679|826 |81°2| 84 | 81 |112| 98! 94| 92|16 12|20 7 | 108=° | 5 46| o1 Stormy all day.

3t |o717| 970'1] 797 | 784 821 76| 81| 781 84| 8|20 9|20 57 6 5 48| 40 A 11 h. eafter 21 h.

Means] 9822 | 982°1| 81'5 | 80'6 | 84°1 | 78'0] 97| 95 87| 89 6°1 45| 75 71 |113'5 |2'27 Monthly Totals or Means.
Mean | 9837 | 9840 79'6 | 784 832|756 | 88| 82 88| 89 48 39 — —  |1q13 261 Normals.

The solar radiation is the mean of the readings within the nominal hour of observation (11 h. 30 m.

Temperatures at or below the normal freezing point of water are printed in small type.

~12 h. 30 m.) unless some other hour is specified.
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5. Kew
Potengcl Gradi(;llt, - Velocities of *? Air-Earth o 5 . C . -
Volts per metre. Cha.:?;aopggr e Tous for 1 volt £ Current 22, § £y Horizontal Force. West Declination,

Day Factor 1°73. per centimetre. | £S x 1016, SES 528
‘ g % 53“5 ﬁ.g‘g Maximum, | Minimum. Re Maximum, ) Minimum. | p
3h. ‘ 9L |15h. 21h. - +. - S ¢ Cor © =0 18000 v +. | 18000 4 +. i"8% 15° +. 150+ ange.

. N |
vim. | v/m. | v/m. | v/m. [E.-m.U.[E.-m.U.fem/sec. | cm/sec. |E.-m. U, Amp/em?, ¥ hm ¢ | hm ¥y , h m , b m
11195 365 | — 1390 — - — - - - h I o 505 | 23 55 . 469 | 10 43 | 36 41°0 | 12 45 307 | 2 6 10°3
2255375 %+ 270 — — — — — — 2 o 505 | 616 469 |11 20| 36 40°6 13 11| 29'9 | 8 35| 107
3265 650 | 210 | 295 — — — — — 1'65 1 o 500 | 19 50| 479 |10 3| 30 38°4| 13 8| 300]| 826 84
41305 230 305|305 — —_ — — — 1 1 536 | 21 56 | 484 | 10 39 | 52 40'0 | 12 53| 320 8 9 80
5| =+ 135|290 | 400 | — — — — — — I 2 535 | 0 49 | 454 | 10 28 | 8I 40°9 | 12 58 | 23°2| 242 | 17°7
64245 590 | 410 | 575 | — = - — - - I 2 520 | 445 | 435 |12 15 (@85 426 | 651 | 276 4 7| 150
71330 | sk 1375 475 — - - — - 325 2 2 522 | 19 36 | 449 | 14 45| 73 41'7 ] 1 50 |n19°0 | 19 27 | ®22°7
81 2t l 505 | 2+ | 155 | — — — — — - — 2 I 527 | 19 43| 446 (1030 | 81 lx43'1| 4356| 242 |19 16| 189
9| 851375|220| 70| — — — — — — 1 I 516 | 17 20 | 461 | 12 25| 5§ 39512 8| 23317 51 16°2
16 | 200 | 475 | 400 | 465 )] — —_ — — — — — o] I 507 | 20 29 | 435 | 12 8| 72 40°3 | I1 14| 286 | 028 | 11°7
11}170 ! 135 =135 — | — — — — — — 2 o 499 | 20 50 | 470 | 10 47 | 29 380 | 11 44| 28'8] 8 9 92
12§ 50| — | 375 210] — —_ — — — — —_ [ I 510 | 20 50 | 459 { 12 § 51 40°3 | 11 40 | 25°4 | 20 46 14°9
131575 | 170 | 255 | 440 | — — - - - - - o I 513 | 20 30 | 473 | 10 10 | 40 39°4 | 12 47 | 27°9 | 17 29 | II'5
14 | 290 | 315 | 355 | 455 | 400 | 120 — — — — — o o 511 |23 32| 481 | 12 12 | 30 3901256 | 31°8| 8 3 7°2
154 125 | 355 | 295 | 340 | 280 | 220 —_ —_ —_— — — o o 507 | 22 45 | 486 | 21 30 | 21 39°7 | 13 32| 29°9 | 20 40 9°8
16 | 325 | 330 | 255 | 490 | 480 | 200 —_ — —_ — | 110 o} I 507 | 22 16 | 489% 16 507 18 | 36°2f ! 287 | 22 2§ 75t
17 | 5151 710 | — | 490 | 240 60 — — — — — o o 503 | 20 8| 475 12 30| 28 389 | 1332| 300 016 89
18 | 205 | 295 | 210 [ 430 | — — — —_ — — — o 2 503 | 8 43 |n 434% 18 38 | 69 39'7 | 13 11| 22°8 | 2215 16°9
19 | 240 | 280 | 240 | 270 — _ — — — — [¢] I 494 | 21 56 | 456 13 2| 38 41'6 | 13 40| 242 | 0 O 17°4
20| 75| 280 | 2701 110 | 520 80 — — — — 1°25 2 I 503 | 19 20 | 448« 9 24| 53 405 | 12 21 | 288 |18 15| 11°7
21 [=125 | 95| — | 575 | — — —_ —_ — — — 2 o 512 | 22 8| 475 11 2| 37 39'0| 13 2| 31°1| 833 7°9
22325 | 695 | 325 | 305 } 440 | 320 — — —_ — 1°15 1 o 525 | 21 14 | 482 ' 10 58 | 43 40'3 |12 33| 301 |21 9| I0°2
23] 465 | 610 | 700 | 505§ — — — — — — 075 o o 514 | 18 10| 485 10 35| 29 38012 20| 30°6| 825 7°4
24 | 430 | 410 | 475 =10 | 420 | 280 —_— — 0°55 2 (o] 515 | 6531 499 | 15 34 [n16 37'8 | 12 20| 31°31 8 26 6°5
251205 | 340 | 455 | 340 | — —_ —_ — — — — I I 514 | 6 13| 484! 952 30 38°4 |12 5| 27°4]2312| I1I'O
26205 |38 |2-— | — | — — — — — 2 o 512 | 22 531 481 | 10 46 | 3I 37'9| 13 24 3204 O I '=m 59
27 — | — | 120 | 180 | 220 | 140 — —_ — —_ I o 520 | 18 1| 484 11 5| 36 382 1213 31°1! 846 71
28 | 135 | 110 | — | 230 | 500 20 — — — —_ — 2 o 512 | 20 30 | 479 |10 8| 33 39°3| 13 20| 31'0| 8 50 83
29} 120 | 245 | 2+ | 230 — —_ —_— — — — I o 513123 19| 483 |11 0| 30 386 1220 | 31°4| 813 72
301 85| 290 | 195 | 240 | 220 | 280 — — —_ 0°80 I o 512 | 7 18| 48 |11 8| 32 392 | 12 42 | 26°5 |23 28 | 12'7
31 | 120 | 465 | 265 | 560 | 380 o — —_ — 0°'30 I 1 |es41 | 044 | 480 | 11 45| 61 40°2 | 11 56 | 27°1I 144 | 13°'1
M. | 2507 3987 3247 344 — | — - — - — === - 470 | — a4 | 396 — 283 | — 114
| ' i

given in the table.

* 18 days. The mean values of the Potential gradient in Table 5 are computed from the data for those days on which values at each of the four hours, 3%, oh, 150, 21b, are

A similar note applies to the values in Table 6.
+ Probably a slight underestimate ; some trace lost ; clock stopped.

6. ESKDALE OBSERVATORY.

Potential Gradient. elociti ey ir-Eartt P = i 1
Volts per metre. > Chargei (;)2%1‘ ce. Ix]egof(;lflizsv%fl't Egg A(l;}rluEenil o8 g % g North Component, West Component. Vertical Component.
Day. Factor 5-24. X295 Iper centimetre. | S© x 1016, 2 EA 828
- "gx I==% “,gﬂa Maximum. | Minimum. | Maximum. | Minimum. |Maximum. | Minimum.
3h, Oh. ’1511.‘21 nd o+ | - +. ' - 13 ¢ | ¢ O “I=E ° 15000 4 +. | 15000 +. | 5000y +. | 5000  +. |45000 +.|45000y +.
v/m. v/m. | v/m. | v/m, |&m U.|E.-m.U.]cm/sec. | cm/sec. |E.-m. U. Amp/fem® h m| v ¥y i hmjh m ¥ |h mfh m, v |y |h m
1| 144 165 117 21 — — — — — 1a o 1 42| 1018 974" 10 43|12 45 187 136| 8 50]17 20! 265 254/ 11 20
2| 144 110, 69 144] — —_ - — — — oa o) 5 48| 1018 978'10 2)12 10 1871 134| 9 © 16 20| 264| 253 IT 50
31 48 41| 41 171} — — — — - — — oa o 3 28| 1022 989 11 9l13 10 174 136| 8 48]15 20! 264/ 25511 50
41377 446 | 144 206] — — - - — — —_ oa 1 21 47| 1053] 984 10 4112 55 184] 147 0 16[16 O 264| 250/ 12 I}
S| 82 =21 117] 69 — — —_ — — —_ — 1a 2 o0 51, 10471 962 10 27} 5 25 202 88 2 43|17 7| 273[n225 5 50
6 0! 199 | I44| 206] — —_ — — - — — Ia 2 4 41| 1036'm930| 7 II| 2 50 205. 120 4 6{17 50 274| 233 3 2§
7)130 ) 69| 144/ 89 — - — — — — — 1d 2z |19 30| 1057 949!11 20) 1 53| 202 | n66 19 26]15 30 281| 244 2 1§
81 = @ L 78 — — — — — — 2¢ 2 |19 42 ® 1067 950| 7 37| 4 55 *216 93 19 11|15 151 277 236 5 7
g 1o} — 137/ 206 — — —_ — — - — 1a z |17 13| 1057 960|112 27|23 12| 190| 8y 17 317 5| 277 23823 37
1o § 151 123 | 254 357} — — - — — — — oa 1 |20 20| 1030| 938|12 10|13 23] 185| 119 © 30§16 55i 286 241 O ©
11 {219 34| =178 110] — — — — - - — 2a o | 4 40| 1010| 97412 13| 042 175 131 8 o]18 50| 269 257| I 30
12 | 103 | 473 | I51] 4058 — — — —_ — — — 1a 1 |20 48| 1040| 971 11 29}11 43" 174| 102! 20 42|16 30, 271 262| 11 20
131583 ] 309 | 137 357 — - — - — - — oa 1 {20 27| 1032] 975 10 58|12 56 177| 114!17 29]17 25 274 260, 4 35
14 69 =1221] 267 213) — — — — — — — 2b o |23 33| 1022 981 |11 40f12 56! 176| 143" 9 45]17 20 268, 259/ 12 O
1y} 110 | 192 | 137) 528F — — - — — — — 1a o | 2 32| 1019] 982|10 56]33 33| 183| 84.20 10§20 20| 272| 259 12 50
16 f 185 ' 171 | 206| 219 — — — — — — _ oa o |22 17| 1034 08111 38}13 28 180| 127 22 30]17 40 269 260| 13 IO
171226 | 233 | 110] 123] — — - - — — oa o |22 2| 1015| 983 |11 50}13 27| 176| 128 0 1316 30; 268 258 10 35
181206 | 158 | — | — | — | — - - - — e 2 |17 22| 1017] oa7 |18 35| (3252} 187] 77 22 22|19 53'2321]2547 10 22
ol - == =1-1 - - - — — — | - 2 | 5 14| 1022] 961'13 of13 33| 191| 92! 0 o016 20 286] 256/ 5 I5
201 — | — 206| - - - - — — — — 1 6 29| 1024| 960 9 10|12 25| 185| 117.18 14 18 27| 208| 265 6 15
201 2 137 130 151} — — - — e — — ic o 0 50| 1025| 972 11 30|13 3| 175! 138 8 57]15 55 282| 272 T 14
2211301 343 | 144/ 309f — | — - - - — - 1b o |21 12| 1033] 978|12 23|12 37| 186 132 21 29|15 55 285 272 10 48
23] 110 =137 | 110 377| — - - — — — 1b o |18 50| 1012} 984|12 o]13 8 173} 140 9 3|20 o 280 272/11 50
24 | 283 | 185 | 130| 226] — — — — — —_ — oa o |18 27| 1016] 91|10 17|13 1| 172 143! 9 10|15 30| 27§| 272/ 10 45
251206 | 192 | 281 418 — — — - — - — 1b 1 | 531] 1018) 982] 9 sof12 26; 178 108|23 11|22 2| 278 270 5 25
26 | 192 | 418 | 261 62 — — - - — - 1h 1 |21 53| 1021 984|10 57]13 251 171| 137 O of15 35| 276 27212 o©
27 14% 89, 219/ 110 — — — - — — 1b o |18 "2| 1028' 986 11 32]13 40| 169| 144, 9 O]I4 40 280} 268| 10 45
28 | 206 1 288 | 452| 308 — — —_ - - - — 1h o |22 40| 1020| 981 11 31}12 54| 177 140 8 54]16 12! 281| 269| 5 35
29 | 267 | 261 | 247 =69] — — — - - — - Ic o |23 18| 1022| 986|11 28|13 10 172| 142| 8 40}15 O 280 271} IT 33
30| =z =219 | 206| =480 — — - - — — — 2¢ 1 |22 58| 1023| 980 |11 48|13 31| 179| 10623 30|20 52| 285 270/24 ©
31| 226 | 192 | 165 254] — — — — - — — 1b 1 | o 20| 1047| 98|11 46|11 55| 183 109| I 46|18 30 284) 240/ I ©
M. 1 175%) 131% 161%| 221 — — - - - - — — — — | 1029| 972| — — | 183] 119] — —_ ’1273 257 —
* 24 days. See note above. 2 denotes the maximum and » the minimum value in the column. % Indeterminate.
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7. Tables of Wind Components in metres per second at fixed hours, together with the mean velocity (horizontal movement) in metres per
second for the hour with the maximum hourly run for each day, or the greatest velocity attained in a gust and the time of its occurrence.

Height of Cups above—Roof 4'6 m., Ground 7'6 m., M.S.L. 15°2 m.

HouyaEAD. 1§

Height of Head above—Roof 8'83 m., Ground 137 m., M.S.L. 192 m,

DEERNESS. T

Height of Cups above—Roof 1'56 m., Ground 4'9 m., M.S.L. 57'3 m.

3h 9 h. 15h, 21h, Ao 8 h. 9 h. 15h. 21h. Vel.in}
I}Iax. Time of Max. | Timeof
Date. - ; ina Gust Date, - Hourly]  Max.
S. N. W. E|s. N. W. E|s. N. W.E[S N W.|E|Gus. : S. 1N.1W.] E|s. N.1w. Els. [N W E]s |N|w.|E [,
) : V. | Hrs. Min. ‘ [ B v Hour.
1 . 3'6 88| - 57 .. 835) - 5~1[ v | 761 .ee J‘ 7] oee | 701] 161 4 25 1 23] veu 23] 2°4 ] e 36| 35 3'5) 278 ... 2'8 5'6 10
2 54 gl ... | 38 e {57 | 3T e 1 776) e | 20 s2] 139 2 30 2 2'2 4] 21| e e | 221 21 wee |21 32) 3919, 20, 21
3 e 18 a3l ‘ '8 PIPY VP I 1! ...} 10| 0°2] e 81 6 15 3 P T PR P EV2 I S B 3 3 '1{. o'o} 0’0 2'3 I, 13
4 2°3] oo o4 T4 W 228 o rrl v i 28] i oo v 373 974 23 25 4 I S LR O VL2 O Y 60| 8'9 24
5 SN IETTN T -] R | 82 19| e | 96 Pgof v o7 16°1 20 55 5 vee| 601 ouu | GO ... | 675 65| x| * | x| * e l6s] 92) 5,9 210
6 | 65 63 46 e lrrzl ) 22l e TTBf e 277 38 183 21 5 6 N N I T B B ) 8 3l *49 13
7 I PR 1273 ' a's 109 28] cen 1268 i 2or w6f 2011 16 45 7 PR O I I B T T TS DR U I w46l 561 23,24
8 o] 4% 6'0 65 13| +e- 5'7 2‘4‘ 5'1‘ ol ...} I2°'I I 20 8 5'2) * * * * f,.. 128 67 | 477 7)‘9 23
9 48 2] ... 24 of ... 123 e e 39l 98 I [0 9 |.-|57 g * | xR A 62w 42 * o 82 13-
0 ... 36) 203 oo . v 92] 3 .| 8z] 148] 15 25 10 | % Lok | o ok * | * |55 37 v | 3e] 1275 23
11 3's < 85) 20 24! | T 32 10%6) ) 1374 0 45 11 7°8 ceo 78] 83 een| e | B3] 86 86 - &7) 1371 14
1z 13 defes PSS IO TR 125 22 30 12 | <8 69 I R I I BRI IS o 2
13 7770 - \ 150 96 i | 1) 702 o : e 8'9‘ e | e ! 16°1 8 55 13 9'4 o] 3°9410°9] ov | see | 22]1079 e i 475] 89| e g . 144 I
14 |o6!. e 1) o6 1‘ 1'g sl |37 e} 20| 478 201 6 o 14 Jagl o] i) o f g0 | ooe | 23} 6] oo [ 4o o] 22| e | 5720 - 72 1
15 ST RO TN IS AP .1 49| 479 Ll2ts] 2 13°4 4 1I5 1§ e 52) 3 v | 6] 26| i k| 103 3% 379 . 82 6
16 w07 1 39 | . 67 ees | 28] e} 67 wnn | 278 148 16 15 10 3] v | 30 6°9| veelaes 7°9| vee | eee| o] 6] een | 26 10°5 12, 13
17 80 ..v 1'6} . 71 i1y 59 3'9! vl ] 1577 2 50 17 481 . 20 881 .ol 36| «ee ] 36 5| ] 67 281 . 10°3 7
i |
18 68 oo 15 i [ 48 e 20 wea g7l e | 2% 741 vea | IS 14°3 17 32 18 2'3 2°3 o6 I°4] eee 4] 49 49| - 7°2 I, 23
19 87 wee i v 17) 6] vt [ 19 74 e | s 92] wus| er | ) 183 o § 19 o5 2] .| 52 10°5 O R woolgg] 15T 19
20 9’5 R FR IR IR KX 1's 42 s 62 17°4 2 50 20 e 504112 | Yot 3°7] .| 37 45| eee | 100 oer ] I57L 2
21 9’4 39 vee ] 279 6'g 55) e« | 37 - b5, o] 3°6] -0} 1977 1 40 21 65 ven 6'sfo'3 T2°T| aoe | 2o «frocg| -+ | 22 13°4 12
22 1’5 36 o'4 6’9 vee | 193] 079 ee e TG ea | O3 8'1 o 10 22 10°g| see 2°2] oo ] 58 ves | 6°6] 98| ver 8r| 81 14°4 17
| | e
23 gzio8] L)L 62l 92| - <330 -..033] 13'4) 12§ 23 .« | 2'9] 69 ol el g0l 97 eun o'z 26/ - s 7, 13
24 oz o sl gl | | 14 4z oo | 42 23] .| 23] ] 107} 14 13 24 |65 ..-] 65 109 - vee | e [ 473 e o]z} 13 I
25 7] een Pl I ] T YT I logl 2 7°2 10 3§ 25 oo | e 50 v ] 22 e oo | ver| 2'0f e ]| O] 07 o0 59 I3
26 |...|16 - |16]62 vl h x| 2s el 42 ) 157 | 24 25 26 }..|o8 ..lo6] 33 60| o | wov | 60f 64| vt | wer | 26 10°8 17
27 7°6 51 oo | 58] ooi e [ 12§ 4] i | e | 3530 6% wei | .. | 670) 1675 0 40 27 24 I 40| weel 97| veif eer| wr |07 11t 13
28 72| een | [ e 307 e | [ 37 470 | e | 670] 602] el |l 17°9 20 10 28 coe| e | e 668 477 RO E5S -1 IRTTR AT OO Y 3% 8.5) 9
29 fs7f e o] 3Bl aq] e | e f6f00l | ga] 77 g | 1873 9 55 29 | 44| - 66] 73| vee | vor| 3] 81| vee | uua | 574} 67 67f 11°8 9
30 83 vuu ; 1°7{ ... fr0%g 4’5 85| ven [ 3°5] veu 42 oen j e 19°2 15 30 30 10°6| sor | .o | 4°4k573 . 64] 93 o] zofroz| wen e 13‘4 5
31 4°4| s 6°6 4'7 7'r 4'2 42 il g2 oa [ 4°2( vor 15°7 6 35 31 Q6] «ev i oun| 1°9f 8°5] uu | . ERIRTRY (532 IS 46| oo | 74| oo | 49| woe 4°1 13, 14
s-xay| . . ) ) N D S+N & R ' ‘
W4E f| 145°3 11571 | 145°0 ) 121°4 § 142°3 | 120°3 | 122°9 | 1133 WE f| 12670 | 1025 | 156°8 | 922 | 152°7 | 117°9 | 147°'5 | 106°5
S-N& . . B _ . . . . . S~ N « . N .
S N8 663 —a79] 598 -4s50| 667 |-397 | 599 |-46'5 Wen | 848 1-337| 1196 |-208 | 871 [-13:3] 997 [~ 189
SeorLry. }§ GREAT YARMOUTH. {§
Height of Head above—Ground 9'8 m., M.8.L. 497 m. Height of Head above—Roof 10°7 m., Ground 12'8 m., M.S.L. 15°9 m.
. Height of Cups above—Ground 58 m., M.S.L. 45°7 m. _ Height of Cups above—Roof 3:7 m., Ground 18:3 m., M.3.L. 22'3 m.
3 h. 9 h. 15 h. 21 h. 3h Max. i
Max. Time of . 9 h. 15h, 21 h. Ma‘x. ] e of
Date. : ina Gust Date. — aéﬂ]‘St Gust
S.[N|W|E[s. N W.E|s N W E[s N W E|Gust : s N W.1 E{S. 'N.]W. E|s. |N|W|E]s. | N W.} E.| S '
| e ‘ V. Hrs. Min. " V. | Hrs. Min.
1 e 23 350 .. 4'5} v | 4'5F ... | 48 3'2 .1 2'3] ... | 375] I0"O 5 I 22| v [T1'3 22 1079+ j 20 e 1oof ... | 30 e} 73 14°8 8 15
2 26 . 3'8 0'6! v | 328 ... | 079 o9l 0’0o 00| 00} 0e] 7°2 3 © 2 13| v | 6'8 1'3 68 veey 13| wen | O5) K| K| x| * 9°4 2 20
3 o0, 00| o'0] o) ... | 0%5| vur | 28] 16 vuv 2406 .| |06l 40] 15 10 3 sl ok | el x e | x| a kx| x| x| x| x| = 7°5 11 30
4 05 e | W 120 09| see ] o | T4 4°8) vue | vii | 3°2) ue | 3°3116°4 4o ] 21I°0 20 40 4 * Lk | x b X x|k % | * Daol 0| e | 20] 18 27| 80 16 10
5 | st e e e 2] e f g e La'g 1'8\; veo| o 18] 1379 1 I5 5 13 vee | o bo3| e j 06 ] e s 2°8F 2°C| eoe | vas | 4'8 85 20 30
6 v 16 gl e 6] b ol Ly 7o) e o6 1972 ) 200 20 6 2's 70 09 voe b ues | 475) i | 15 778 . gz| 14:8 I 35
7 3] - 66f e, 19001 9% 66| 27|+ 1 4°6] 69| «ee ) I7°1 7 40 7 19 6] - 128] 6°9; «-- 6'9f 13 . 17°4 4 5
8 v [ 5°0] 59 sei | e 47 470 i k] 4°6] 69 -e feee | 3°5] 35 14°5 4 10 8 26| i | e 35| e | 07| o § 306 eee feer | o fTB[ [ 178 12°1 12 50
9 cololrr| e 32 e e [ 06F 35 e | i i 23 570 een | oes ol 12°4 23 40 9 (R0 PP P S IRTRY IR I 21 - IO BT N I N B L B 80 II 45
10 7T oo | en 771] 88 .. 0 8°8F 88 . o [ 881 81 .1 16] 197 I1 20 10 * * * * * * * * foog| ees | oon 10 461 ... 2] 10°3 1g 35
I1 LIRS PO RN B9 109l 4’5 5l el 35 41 o'g| .| 107 3 © 13 24| vou | ool 1T09] 2737 e I I L B * | 152 9 45
12 45 09l ] 472 ISP IRTTN IX:] O RO 70l eer | n| 4] 93] 24 25 12 LA PR IO R RO N R (VPP N PP 5 3 0 02 I 60 4 25
Il
13 541 e | ver| e ] 67 ven TN LV S B BT F T T R ] IR T 24 20 13 02 «o. | 1'0 2'7 v atr] 6y vea | 2°6] 6%0 voo | go] 1172 23 35
14 67 voe | see| ven§ 67 0en vl s3] e b e | e8] el ] 4] oo ] 1O°8 1 10 14 23] vue | 0% 35| oo | 07| oee | 306] ee | 05| e | 30| el | 30 wen] 1172 14 25
15 ® ok * * 1... i 2'7 278 e | 277 2706 .| ...| 28 7°5 9 30 15 e | 06] 321 wie f e o2 408 oee ] L 16} 1°6f +oe | -0 ] 18] 08| .0t 8'9 I1 IO
16 1 coolzstsar e il erlb sl v | [ 22 574 een | | 272] 973 ) 23 40 16 |16} 16 w27l | 18] 30| e 3'0] 30| «er 1 773 5 10
17 1 08y 62 ol .| 26f 56| .- 370 66| vor | 0u| 23] 1072 21 20 17 22 4 2] v | 18 A o] 26 o's 76 13 30
18 37 e o] a6 || i h s T .l16] 116 ] 20 40 18 il rr) o] er PO PO IS PO O I IO I I 68} 12 35
19 8'11' col16frot6 el | 201 602 2| ... 90| .| 18 15°3 17 25 19 2'3 23 3'5 o'7| wvel 60, vor | vei| 470} 60 woo| 40} 14°8 18 50
20 .. 83 05 el 25| o] 774 v | 5] 20) o fro2| | 1775 ] 22 50 20 f36) ool st ol L e T 48 | e [ 20f I2°5 | 16 50
21 188 vai | eee | 121 62] oun 3°9] eee | 16| sen J 08 4'1 . 134 21 50 21 36| eor| ees| cen b1y 2°2| ves | eee | ©°2] 170 0'4l v | 270 12'5 o 40
22 o7, o'4) 1°8] .ee go} zo] ..o} oijro2} 1775 18 30 22 I'I| eee ] 2°8) ... ] 2°2 14| ver | 26} ees | e 07| ue . 8'9 I1 50
! -
23 6] e ) 8] | 26 62 .. | 104 7o) 1474 7 30 23 ol | T3] vi e | 05 12| e ] see | 270 O 17| 2°5) - 8'9 22 45
24 oo 2771 see i vee | 6°6] 176 oo | 8'1f 270 4eu | 4uu 102 14°6 22 30 24 eoe | T6] o | v B we | T pex| e |06 ser | TS| e B2t e T4 L 7°0 0 55
25 17 4] e e 81§ 374 Lol 8Ig e L] | 47) 1474 II 20 25 1T 17 . f o2 0’2 4°3] oo [ ees 1279 26 e | eer 6'4) 10°3 18 55
26 49 33; 33 -] 38 .| 38 62 oo 12| auu 8'5 20 30 26 13 o] 653 101 e 1’1 2°6] +o¢ | vee | O'5] 17O szl | 1374 19 55
27 7,4: 43 [ r8liogl oo | e g1l vl 16 21°'1 13 15 27 36 24 e b as| oen o'g] 69 v | 209 461 cen | | e 15°2 21 40
28 Jroy | Bl ] o) 34 81] oo | ver | 6] 977 .65} 2451 23 O 28 1as| .oy 61| vee | vee | x2f 77X oo 47| 32) - 2’2l 130 1 1o
29 Jrz3 AR IR B ECIEE LR 21°1 o 35 29 l..lor|os 45| een | [ TOF 777 e | eor | TS| 62 een 170l 16 25
30 |se 5 e g5 e f 11| e | 2 Y 198 [ 23 20 30 Jsr|..]zo]eedar| | an]ceiaz |08 i fzE| e || ] 1572 2 0
31 ! vl | 677 3'3| ses 350 e | 23f e | 14°4 3 15 k1 * Lok | ok | ok § ok [ k| ox [k 1'8[ weo | 18| v 2°T) 200 | 079 17°4 I 20
SIN& DR - & P . ] .
swt]?g 102°4 : 127°9 | 11377 { 108°2 § 135'9 | 1080 | 124'0 | 141°0 SV'{,'EE lag'7 | 74'6 1 lis9'9 | 828 §TMor'5 | 834 |ert8| 736
won | 732 -7n| 765|362} o5 [-426 | 908 | o2 87 Y8 349 |-2r0 | 407 (=324 743 |-578 | 588 |-350

The velocities at fixed hours are means for the interval from 30 minutes before to 30 minutes after the hour.
t Robinson Cup Anemometer ; Arms 0°61 m, ; Diameter of Cups, 0°229m. ; Factor 2°2.

Mean Time,

* No Record.

Diameter of Cups 0°127 m. ; Factor 2°8.
Robinson Anemometer ; the maxima quoted are the greatest winds in a gust as recorded by the Dines Pressure Tube,

§ Dines Pressure Tube Anemometer,

|I 26 days only.

The hours are numbered 1 h. to 24 h.

9 28 days only.

Time is referred to Greenwich
¥ Robinson Cup Anemometer ; Arms 0°305 . ;
At Great Yarmouth, Holyhead, and Scilly the readings at fixed hours are taken from the

a 27 days only.
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8. The Lower Layers of the Atmosphere from the Surface to 3000 metres (10,000 ft.) above Mean Sea Level.
Soundings by Kites (K.) and Pilot Balloons (P.).

ABerDpEEN. P, 65. October 17, 11 b. 30 m, G.M.T. . ABERDEEN. P, 66. October 22, 11 h, 20 m. G.M.T.
= o &
o Wind. % | Wind. z
S ¢ . -5 . 2
s () § Eig’;gt 1 = = Cloud Observations Eg;g"};t i = ;84 Cloud Observations
§5,§ M.S.L. | Diree- | Velo- Components, 3 a and Remarks. M.S.L. | Direc- . Velo- | Components. 3 2 and Remarks,
SEM tion. | city. | —————| £ bion, | city, | ——T——| E%
W.-E.|8.-N.| 2 ; W.-E. [8.-N, 2 ‘
Degrees Degrees ‘
metres. | from N. | m/s. m/s. m/s. m/s. metres. | from N. | m/s. | m/s. m/s. | m/s
(i‘r]reat}fst }1940 Balloon ](iSt in distance andS togn 1250 Two tlixe(i)dolites used till balloon
eight. haze. Cloudsattime were St. Cu. ’ : reached 100 m., when it was lost
1775 242 | 21'9 |+19°4|+10'1| 2°8 in long lenticular bands moving| 1000 275 11'0 +11'0|- IO .| to out-station 'through passing
1500 242 | 244 (+21°5(+11°5] 2°'8 from W.S, W., their major axes 700 272 9'9 |+ 99|~ 04 0"8 directly overhead. It finallyen-
1000 246 | 24°4 [+223|+ 98| 31 lying W.S.W.-E.N.E. Wind} 500 262 89 |+ 88|+ 12| 8 g tered some Cu, clouds which were
500 237 | 1979 |+167 (+108]| 4°5 squally. Temperature relatively 250 246 72 |+ 66|+ 29 @ | forming rapidly. A nephoscope
Ground 100 231 | 14’1 |{+11°0|+ 89| 25 high (61° F.) 100 237 9°'l i+ 76|+ 50 < | observation at 13 h, gave
roun . . . ’ . . . W.-E.+122 8.-N.+o01
level. } 30 225 (100 |+ 71+ 7T . % 30 225 49 |+ 35|+ 35 . (heightotfcloud assumedas 1250m.).
Computed . . . ’ . . . ;
for M.S.L. o 233 | 16°3 |+13°0|+ 98| ... Lift 45 gm. o 257 | 108 |+ 105+ 24 ... Lift 50 gm,
ABERDEEN, P, 67. October 31. 11 h. 15 m. G.M.T. Farmovrm.* P, 5. Octoberg. 11h om G.MT.
I Two theodolites used to 500 m., |
Greatest when balloon was lost to out-]. i
heicht } 1250 station. One theodolite used to }21 30 I One theodolite used. Very bright
ght 1250 m. Balloon was finally lost = day on the whole, but slightly
1000 229 | 14’9 |+11'2|+ 99| 3% in distance and high haze. The] 2000 275 | 67 |+ 65 — 06| | g cloudy about noon. Light wind
750 234 | 12°5 |+10'1 |+ 7°4| 30 balloon swept rapidly upward at} 1500 253 | 44 |+ 42 + 1'3 g W. .in morning, backing to_S.
500 226 | 130 [+ 94|+ 90| 30 first and then forward. Wind was| 1000 222 45 [+ 30l+ 33| (= during forenoon. Inlate evening
100 208 | 170 |+ 79|+150]| §52 verysqually. Readings from both 500 211 50 [+ 26|+ 43 : wind commenced to rise. The
Glre(tgll.(l } 30 105 88 |+ 22|+ 87 iﬁglcoiz; Big:gzdmm the vertical } 61 185 38 |+ 03]+ 38 wind the previous day was N. W,
g‘;nif%tid o ‘ 236 | 17°3 |+143|+ 97| ... Lift 55 gm. 0 (Pressuredistribution of“Wedgé”type. Lift 20 gm,
Faumourn. P, 1o. October 15. 11 h, 30 m, G.M.T. FarmourH. P. 14. October 22, 11 h. 30 m. G.M.T.
%I;Q;at}le:t 3920 301 | 16°1 [+138|— 83 Oue theodolite used. Day opened }2330 176 93 |- 07+ 93 One theodolite used. Morningand
ght. 3 8 86 . cloudy ; before noon sun broke forenoon bright, sky becoming
3500 31 12. + o~ g.S 5 through ; sky cleared, and re- g overcast about 14 h.  Hoar frost
3000 323 Io_g + 6’2 - 8'% 54 mained so all day. Moderate g early morning, slight shower at
2500 313 | 12° + 9.3 - o g N. wind, 2000 86 |- "I.’o +8 = 5h. Moderate wind, W.S. W, in
2000 319 | 76 |+ 50|- 57/ >3 I00 Igg bl I ? 2 | morning, backing gradually to E.
1500 338 6.3 + 24 - 5.8 3 1500 : 7% — aaly g ©° Afternoon dull and threatening.
1000 349 69 \+ 13- 68|~ 000 47 7" 43 Sita Heavy showers in evening, when
Ground 500 12 77 |- 16 - 75 500 132 74 |- 55+ 49 it also became milder.
18‘,911_ } 61 352 | 12°4 |+ I'7|—12'3 61 128 4'4 |- 35|+ 27
C . .
foﬁ“ﬁf‘gf‘}f o 15 40 |- 1°0/ - 39| ... Lift 27°4 gm, [ 190 54 |+ 09|+ 53 ... Lift 33°6 gm.
Faimours. P. 19. October 28. 12 h. 25 m. G.M.T. Fawmours. P, 22. October 31. 11 h. 30 m. GM.T.
%Zeiat;f:t } 2030 One theodolite used. In the early }2790 One theodolite used. On the
ght, ) morning the wind was strong, |’ .~ 226 | 111 |+ 80|+ 77 A whole the day was bright, with
3 S.S.E. to S.E. and somewhat 2200 230 | 93 |+ 71|+ 60 "!g consi(}erable \i'isibiliti. Therg
- g shifty in direction, There were . . . were frequent heavy showers an
f?ﬁ i;?) s I 33 124,(; % | several heavy showers overnight iggg :gg ;g.g : ?l; I 22 @ | alight wind between S.W. and
1000 173 1:65'6 B g_l +Ig'5 S and at intervals during the day,| [ 231 | 100 |+ 78|+ 673 @ W.s.W,
) . 20 = with the sky occasionally clear- . . 61l 12
Ground 500 166 | 158 |- 38|+1573 e ing. The torrential showers were 500 230 94 |+ 72t «
level } 61 148 | 12°4 |- 65|+ 106 a remarkable feature of the day. } 61 229 57 |+ 43|+ 37
’ !
C .
fo‘;nilf.ustﬁ-(i o 178 | 15°1 |~ O'5 |+ 15T} .. Lift 27°2 gm. o 220 | 122 |+ 78+ 93] .. Lift 36'1 gm,
Time is expressed in the hours 1 to 24 of civil reckoning. Temperatures are expressed in degrees absolute (273° A.=0° C.).
Pressure is given in millibars (1000 mb. =1 C.G.8. atmosphere=750 mm. approximately). Heights are given in kilometers (km.).

Gradient Wind is taken to be tangential to the isobar and is computed by the formula y=2wp Vsing.

Base of Stratosphere.—TvpE r.—When the stratosphere commences with an inversion, the height and temperature of the first point of zero temperature gradient are given.
TyPE 2.—When the stratosphere begins with an abrupt transition to a temperature gradient below 2° per km. without inversion, the height and
temperature of the abrupt transition are given.
TypE 3.—When there is no such abrupt change of temperature gradient, the base is taken to be where the mean fall of temperature for the
kilometer next above is 2° or less, provided that it does not exceed 2° for any subsequent kilometer. If some other position for
the base seems to the tabulator to be more suitable, it is noted in the column for ‘* Remarks.”

* For Falmouth cloud observations for October, see p. 79. 7
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OCTOBER 1913.—THE UPPER AIR.

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

TaBLE oF Hrigurs, PRESSURES, AND TEMPERATURES.

1913, October 2. 6 h. 55 m. G.M.T. Souxpmse No., R. 260. Hgight P i Temperature, RE
above ressure. | —— MARKS.
Height Pressure. Tom Prace, PYRTON HILL. M.S.L. ! Reading. | Fall per Km.
above M.S.L,  *"esuTe: P Latitude,  51°38'N. k n W
. o m. mb. . “C.
%EATEST }12'4 km, 8o mb.  223° A, Longitude, 1° o' W. 12°0 191 223 Good trace, somewhat duplicated
EIGHT, Height . 1173 200 223 —1 in the lower part.
LowEsT } w km 275 mb 210° A above M.S, L., 50 m. 11'0 223 222 2
TEMPERATURE, | 97 =™ 75 b 9 4 PLacE oF FALL, Cirencester. 10°0 261 220 Foggy. Light E.N.E. wind.
BASE OF o Dist 6 999 | 3% 224 4 .
STRATOSPHERE, } 97 km. 275 mb.  219° A, 1:]183109 66 km. g’o 305 224 8 Heavythunderstormmgfttgrl(lioon H
. ‘0 232 7 mm. of rain at ord.
Type No. 1. Orientation, 277° from N. 714 400 353 2%9 8 457 ot tain at b
7°0 408 240 7
From observations at Station. at 7 h. at 18 h. G.M.T. 6 469 247
554 500 251 8
PrESSURE (M.S.L.), 1011 mb, 1011 mb. 50 537 255 6
TEMPERATURE, 288° A. 288° A, 418 600 6 220
VAPoUR PRESSURE, g.g 6;; 36; ?
GRADIENT WIND :—Direction, Pressure 2°97 700 267
Velocity, Distribution f "go 800 790 2; g 6
Correction for Curvature, . Irregulor. 10 893 280
. W. to E. 93| 900 i 8
Final Components, S to N, Ground 992 286'5
M.S.L. 1009
TapLu oF HeigHTs, PRESSURES, TEMPERATURES, AND WINDS.
1913, October 13. 15 h. 53 m. G.M.T. SouxpiNe No., R. 262. Heich Temperature. Wind,
. eight e
abolj:ll%{hg L Pressure. Temp. Frsoz, FYETON HILL ﬁbgvf‘ Pressure, Read- Fall Direc- | Velo- Components REMARKS,
R Latitude, 51° 38 N. e ing. ]Ef: tion. | city. mp .
GREATEST . ° ; o o ; _
HrioHT, }14 8 km. 125 mb, 204° A. Longitude, 1° o' W. Dogroes W B N,
Height ltom km, mb. °A. °C. |fromN. mfs. | m/s, | m/s. .
TEMI;?:\}‘;i;rmE }12'5 km, 183 mb.  201° A, above M.S.L. 50 m. 14°0 143 | 203 o . L(i}ght NlEd wind.
’ PracE oF FaLL, Northwood, Ig.g ;97 ;gg o Hrrs Clones.
STBElA‘gSEPIgFl;RE }12'5 km. 183mb.  201° A. Distance 41 km. 11'93 | 200 203 204| , o ... | Inversion from 278°
’ and 110 233 (210 212f & & at 1'3 km. to 280°
Type No. 1. Orientation,  100° from N, 10’0 272 |218 220 9 9 at 1’7 km., plainly
9'35 | 300 224 226 shown on both
90 | 417 | 227 229 . traces at the same
From observations at Station at 7 h. at 18 h. G.M.T. 80 367 |236 238 9 9 . height.
738 | 400 242 244 9 9 .
PressUre (M.S.L.), 1030 mb. 1031 mb. g-o 4§2 245 247| g ¢
‘0 484 253 .
TEMPERATURE, 282° A, 287° A, 575 | 500 255 8
5°'0 552 261 6
VAPOUR PRESSURE, 436 | 600 265
40 628 267
GRADIENT WIND :—Direction, 188° 202° 314 | 700 272 6
3'0 712 273 194 82 2 8
Velocity, 80 m/s, 7'6 m/s. 2'06 | 8oo 278 5 .
2°'0 808 278 2 194 82 2 8
Correction for Curvature, . 0°0 m/s. + 30m/s. I'IT | goo 280
10 912 232 180 60 o 6
. W. to E. + 1'1 m/s. + 4°0m/s, 24 _|1000 2 7
Final Components, { S to N. + 79 més. + g-g m;s. Ground | 1011 287
M.S.L. | 1028
TaBLE or HeieuTs, PRESSURES, AND TEMPERATURES,
1913.  October 2. 17 h. o m. G.M.T. Sounpine No., R.M.C. 56. Hgight b Temperature, -
above Tessure. REMARKS.
Height Pressure, Tomp Prace, MUNGRET COLLEGE. } . 8,1,, Reading. | Fall per Km.
. above M.S.L. Latitude, 52° 38’ N. K, mb. AL 5.
REATEST }1 -6 km. 132 mb, 220° A. Longitude, 8°41' W. 140 145 220
HrreHT, 4 3 Height s 13'0 162 219 B i Overcast. Light N.E. wind.
Lowgst . bove M.S.L. m. 12°0 19 220
TEMPERATURE, } 130 km, 127 mb, 219° A, above M.8.L, 11°'88 200 220 1 The figures are somewhat doubt-
BASE oF PLACF oF FALL, Bantry. 11°0 229 221 ful, for the instrument was
STRATOSPHERE } 11°0 km, 268 mb. 221° A, Dlstazince 124 km. 10°0 268 224 g damaged between the calibra-
5y an 921 300 229 tion and the ascent.
Type No. 2. Orientation, 210° from N, 90 310 230 3
80 358 238 Particularly clear trace,
. ) 722 400 244 8
From observations at Station. at 7 h. at 18 h. G.M.T. 7°0 413 246 8 Isothermal from 2°6 to 2°g km.
PRESSURE (M.S.L.), 1014 mb, 60 494 254 .
5°57 500 257 6 Base of stratisphere indefinite.
TEMPERATURE, 285° A. 50 540 260
VAPOUR PRESSURE, 2.31 6oo 616 zgg 2
. : 5 o ! 00
GRADIENT WIND :—Direction, 72 Pressure ;’,g 7 790 Z;g 4
Velocity, 10°2 m/s. Distribution 193 8oo 8 2§6 7
Correction for Curvature, . —0'5 mfs. Irregulor. I-g5 goo 7 zgg 3
: W, to E. -9'2 m/s, 10 | 1000 286
Final Components, S to N. B g'o m;s. Ground 1010 286
M.S.L 1011




METEOROLOGICAL OFFICE OBSERVATORIES—GEOPHYSICAL JOURNAL.

NovemBer 1918.—DAILY VALUES REFERRED TO GREENWICH MEAN TIME, AND UNITS

BASED ON THE C.G.S. SYSTEM. [Price 1s.

Third Year.-—No. 11. Meteorology, Solar Radiation, Seismology, Atmospheric Electricity, and Terrestriol Magnetzsm

SEISMOLOGICAL JOURNAL :—ESKDALE OBSERVATORY.— Lat. 55° 19 N.  Long. 3° 12" W.

L.
" Microseisms of N. Component.
Date, - Remarks.
o . 6 h. iz h, 18 h.
Ax. T. [an. | T. | Ax | T | Ax T. T - T
m 8 M 8 M S I s
1 131 5 I'1| 5'5 I't| §°'5 1'5 1 5°% 1st, I, Very small disturbance from 3 h. 19°§ m.-3 h. 48 m.
2 191 55 8| 55 2’1 65 39| 8 " 4th,I,8=10h. 24m. 18s, L=10h, . End 11 h. 36 m.
3 4.7 9 4-3 8.5 5-6 9 3-8 7.5 4 ’ ) 4 ’ 39 m 3
4 33, 6 20| 751 24| 6 8| 75 6th, I, Small disturbance from 1t h. 0 m.-11 h. 51 .
5 24| 6 22| 65 20| 65 26 75
6 31| 8 28| 7% 24| 8 21| 7 oth, I, L=14 h. 7°5 m. Small earthquake. End 14 h. 54 m.
g :2 2'5 cl)g gg é; g c;:g g's 1oth, Iu, P=21 h. 31 m. 58 5., L=22h, 23 m. Very remote earthquake, nearly due N. End o h. 5 m.
9 o 6 rr) 7 Ir| 65 I'o: 7 15th, I, L=6 h. 35 m. Small earthquake. End 7 h. 36 m.
10 1o 7 1o| 6 10| 65 10| 5
11 10| 4°% 10| 4°§5 1'0| 4°5 o9 5 19th, I, S()=3 h. 45m. 418. L=4h. 12m, Small earthquake. End 6 h. o m.
:;’ i; g :g Z's :; ; ff g 23rd, I, S ()=21h. 38 m. 43 5, L=21 . 55'5 m.  Small earthquake. End 22 h. 42 m.
14 11| 6 I't| 5§ 18| 6 24| 7%
15 431 75 291 75 3o 7 3o 7
16 337 27175 321 75 3o 7 An explanation of the notation used is given in the preface. The amplitude Ay is half of the actual movement
;g g; g 5 g ; 2.5 3(1) 2'5 g; ; 5 of the earth’s surface in a N — 8 direction, between the ends of the swing (u= 001 mm.). The period T (in seconds)
19 34| 65 351 7 26| 7 27| 65 is the duration of a eomplete oscillation, 7.e. both extreme positions are passed through once during the time T.
20 30| 65 341 6 39| 6 37| 65
21 341 6 29| 6 18| 6 18] 6
22 21| § 14 5§ 16, 6 20| 5%
23 | 19| 6 25 651 34 7 31| 65
24 38 7 26| 65 27| 7 2'3 | 67
25 22| 7 22| 7 28| 7 351 7
2 | 41| 7 55| 75| 63 75 73 8
27 62 8 44| 7 27| 75 22| 7
28 22| 6°% 231 6 26| 6 31| 6°5
29 31| 75 29| 7 22, 7 33| 7
30 43| 7 66| 7 6°8 { 8 5o | 7
|

2. VaLeNcia OBSERVATORY, CaHIRCIVEEN (KERRY).—Lat. 51° 56’ N. Long. 10° 15’ W.
Heights above Mean Sea Level :—Station, H=12-6 m. Barometer Cistern, H, =137 m.

Heights above Ground :—Thermometers, h,=12 m. Rain-gauge, h,=0-56 m. Sunshine Recorder, h, =12:8 m. Cups of Anemometer, h, =139 m.

‘s . o e . . Magnetism.
Pressure Humidity. Wind Direction in Rain g
at Air Temperature in Points (8=E,16=8§) Clouda;&énount 24 2 _ a a
Station Degrees Absolute. and Velocity hours | -= g .0 .8 5
Day. Level. P‘rr:;; %lxl‘z Percentage.| (metres per second). Weather. begin-| 2 Remarks. % s Efé e=
- - s | & HEE
9h. [21h |9 b 21h|Max|Min.|9h 21k oh |21hf 9h 21h | W0h | 22h & & El
200 + 200 + {200 + 200 + Tenths of Sky .
mb, | mb. o o o o 1 millibar, % % m/sec. m/sec. covered. mm, | hrs. v |l e Ll e
1 |ro037! 99551806 |846| 85| 771 9'5,11°9| or| 88|13 5| 20 7| 10 3 12'2 | — | Visibility. % 15°h. 30 m.-18 h. .
2 | 9994 (1003'1184'5(832| 85| 8o Jrr'5; 91} 85| 74| 18 5{22 12]10 5 74 § — [ Gloomy.
3 {ro1r'g 10136} 84°0!797| 85| 794 98| 88| 76| 9o 22 9| — I 2 1°3 § 6°4| Showery to fair.
4 l1oo6°4 (1004701837 |828| 86| 82 (ri'sito2| o1 | 8| 14 6 | 20 7| 10=% | 3 69 | o1l =",
5 [|1000'6| 993'8) 822|810 84| 8o f102| 9'5| 39| 9o 21 7| 22 7 | 10=% | 10 107 | 2'8] Showery ; visibility. [showery.
6 | 9921 |1001°8} 812|826 | 84| 80} 91| 95} 85! 83|27 51 30 8 (| 10=% | 7 56 | 19| TA 9 h. 40 m. Squally and| ... . ...
7 froo62| 996°5178'5(|82°6| 84| 774 85 11'2| 96| 95| 3 2| 24 7 10="¢ | 158 | o'7{ Visibility. 16 h,~22 h. 17899| 20 19768 88
8 19998| 9957|814 |84'1| 85| Srj o9'5i11°5| 86| 8718 3|14 8] 10=° 8 3'1 § 0'5] Showery ; visibility. PR
9 | 992:8! 989°0) 851|866 |x87 |x84 |132]12¢| 95| 83| 14 8§ 9 9 | 10=° 10 17°3 | — | Showery.
10 | 9904 | 9901 85°1 | 852 |x 87 |x 84 {122 11°'5| 88 | 82| 13 7 | 12 81 7 10 3'3 | 28} Fair. Showery late p.
11 | 9857 98161838 81°3| 8 | 8olrr's|102y 8| 93] 9 4 | — 1{ 7 VA 107 | 2'9{ Showery to fair.
12 {9876 99341829 (807 | 84| 8o|11-2 91 | 75| 28 9129 o9]io=% | 9 3'8 ] 12y =%a. Showery p.
13 19993 |1000'1{81'6 |82'0| 84| 79} 8% 76 | 86| 28 8| 20 41 7 10=" 4'3 | 4'6 ] Visibility ; showery.
14 {10000 1001°3{81°9 {811 | 84 | 81| 91| 91| 81| 86|27 11]25 13} 7 7 56 | 1'6] Squally and showery.
15 |ro04°8 j1007" 4]18241835| 84| 81 ] 9:8|102| 84| 81|25 8123 12] § 10 — {05} Squally and showexy
16 f1o12'4 o139 838 (856 8 | 83{102/13'9| 78| 95| 22 7 | 21 6| 10=" | 10=° o5 | — | Dull, with =
17 [013‘9‘1016'8 85°41820| 8 | 82)139'108| 97! 95]20 11|17 2| 0= | 70=% | 117 —| =% e20h 30m.-23h.
18 10106 [10237}83°4|81'3| 85| 8o|10°5| 78| 84 |ny72|22 13|25 10] 9= 9 * 15 | 3'5] Squally and showery.
19 |1026°0 1016°3] 82'0)83'8| 84| 80| 88 102 78| 80| 20 6| 17 8110 10 3’3 | 04| Dull; visibility,
20 10122 1004'6| 843 |84'5| 85| 83 |12°913'5( 97 | 100 | 21 9| 18 4] 8= | 10=%°"] 41| — | Dull, with =°.
21 10082 10200§ 810 {807 | 84| 80| 835! 78| 8I 74 | 26 7 | 26 6| 4 1 1'8 | 44 Fair to showery ; visibility. 17902 20 182 68 88
22 ho23'9|1016'1]79°31832 (w83 |{n76 | 81| 98| 8 | &1 14 415 o9} 8 10 z17°8 | — ! Visibility to gloomy.
23 |1003°5(1009'5{83°7 [80'1| 84| 79 f12'5/ 81| 99| 81f15 10| 24 9 | t1o=% | 10 102 | — | Heavy mist . @*8 h.-12 h.
24 |1oo8'5i10142) 817 | 81°5| 84| 79 ]10'2 9'5| 92| 88] 16 7124 4} 10=0 | 10=° 74 | — | Showery a. Gloomy.
25 [10180(101971184°4|84'5| 85! 82 122 129 9o | 95 { 20 6 | 20 81 10= | 10=""] 23}o1{="
26 10257 10298 81'8 | 79'6| 85| 79| 88 91| 8| 92|27 3| 23 2{ 7 5 1’8 | 18| Fair, =%=n.
27 |1031°3(103311840(83'4| 85| 82 ]12'9 125| 99| 9922 5|24 2|r10=0 | 10=° o5] —1e2h-5h =land =. e
28 |to32'gl1o31:1}83'5183'4| 84| 83125125 99100} 22 4|17 4 ) 10=* 7=° 08| — | =¢. andp. e
29 [ro28-0(ro25'8| 841|838 | 85| 83 {12°9{12'5| 100 | 98] 18 4| 20 3| o= | 10=° o | — | =%all day.
30 [1o25°'5 (10222 826 | 840 85 82 |11'9;12°9| 99| 99} — 1|22 2 | 10=0 1o=" 38 | — ) Heavy mist a.
Means{roo8+ |10088 | 828 | 827 84771 80'6 107 ’ 106! 89 | 88 65 64 88 80 |177°0 |r21] Monthly Totals or Means. 17900] 20 19'0]68 88
oyealliorrg (10115 813 (814 | 8427900 96 o6 8 86 57 58} — = |1369 [#2°] Normals, 4o years.
25 years 30 years | 3o years 30yT8
x denotes the maximmum and » the minimum value in the column, Note.—The cloud amounts in italic tvpe at Valencia were taken at 21 h,

Wt. 45577/351—375—11/14. N. & Co, Ltd. Gp. XV.

18



74

3. KEw OBSERVATORY, SURREY.

NOVEMBER 1918.-—METEOROLOGY AND SOLAR RADIATION.

Lat. 51° 28’ N.  Long. 0° 19’ W.

) ’ Heights above Mean Sea Level :—Station, H =55 m. . Barometer, H,=104 m.
Heiglits above Ground :—Thermometers, h, =30 m. Rain-gauge, h, =053 m. Sunshine Recorder, hy=13-3 m. Cups of Anemometer, h, =19-81 m.

3

P’ressure Humidity. Wind Direction in Rain Efé 3 Earth
Sta.t Air Temperature in ) Points (8 =E, 16=S5) Cloudaﬁ(linount 24 1 ¢ = i 2 Tempera-
. ation Degrees Absolute. g | and Velocity ; hours{ = | © g4 ture at
Day. Level. I}rzss?;:'lfz. Percentage. | (metres per second). Weather. begin- '2 | & g E‘ig 10 h, Remarks.
ning | 21 5B |——
9 | 20h [ 9h, |20h [Max|Min | o n[21h o b [21n| on | 2m |10h | 22h 1o b Bz |5 pamfrem
200+ 200+ 200+ 200+ Tenths of Sky 200+ [200+(200 +
mb. mb. | [ oo [ s o millibar. | % % nifsec. m/sec. covered. mm. {hrs, o o N
I j1009'9 1010°4} 81°0 | 82°1 | 86 8o |10'5 102| 9 9o § — o| 18 2110 9 181 28] — 76 183'9|85'1§=2till 11 h. Fine p.
2 110067 100643 85°3|858! 87 i285 §132 12'2| 94| 83§ 19 6| 18 8| 8= 108 57l — 76 1837185 1{®@a. Fair most of day.
3 lrorgz 1017734819828 8 ' 8} 95 102 83| 83| 20 4 | 20 2§ 8 o} — 133 76 1837 | 851 j Fine to fair. < 20 h.
4 {10160 1009°4| 757839 86| 751 71 10°8| 951 83| — o II 2| 10= 10 o5 § 47| — 7t {826 850 =2till 11 h. 30 m., then fine,
5 }{1003'1 1002'51 835, S0°T ; 86| 781105 88| 83| 871 22 4|24 2 9 o 03131 79 183'0|84°8| Fine after i1 h. o°16 h <
6 10957 99235812 So'3| 84! 784 95 957 88| 93} 17 2 — 1§10 10 13§22 — 71 1824|8477 | Dull to fine. <eolatep. [19h
7 2100177 1007°3§79°5 . 7821 84| 761 85 78| 8| 89 i 28 3| — 1| 9=° 1=° '3 481 — 75 1819|847 | Fine most of day. [[J 22 h.
8 fcoiz 100671821 79'9| 85 76 f1r'z! 85| 961 841} 10 5 | 21 2| o=° o=’ — {42 — s1 }81°3184'6 )@ early @. Fuirto fine.
g {10007 1005'6f759 83'2| 83 | 74 68,1179 91| 95§ — 1 8 3|t 2= 10=" o506l — 50 |80'8|84°3] = @ Fairmost of day.
10 10037 100273 855 823 87! 834§132:12°9| 9r | 98| 12 4| — of o=’ 0=’ o1 | — 82 [81°¢4|84'2]Dull. e?23h. gom -24 h.
11§ 9979 y96'3881°7 8581 871 Sojy1o8.11'9| 98 81§ — 1|14 6| 10= 10 58143] — 76 1821 |84 1j=00a To171h.
12 2991 988618357 834 87| 83fi1rgirrg| 83 93! 16 1018 41 9 10 56§ 1'5) — 80 |825|84°1]e%221 h. Brivhtintervals. ep.
13 | 9362 99521798 824 | 83 79 85! 95| 85| 8122 6 | 25 5} 10 3 64t —it — 78 |82:4|84'1 1@ carly a. and 1z h.  Dull.
T4 19913 gu36{31°3:799| 85| S lioz. 85| o4 8618 521 4 | 10="e | 10 — {30 — 76 [81'9|84'1]@a Fair to fine from 11 h.
I§ 110033 100438793 S1°8| 84 %8 81 91| 8  82Fa2r 4,19 6f 0 100 — 159} — 75 |81°3| 839 | Fine to fair. 22 h.
16 iI1611°7 1015658170 83'6| 35 ok 88l1o5| 84 82421 3119 64 9 10 — =1 — 77 1812|8388 ® noon. TFair to dull.
17 110183 mzo‘z§ 85 855|288 | 84 f1279i132] 89 ' 91§20 4|19 4l 7 | 10 — p2ry — 8z 818|837 | Fine to dull.
18 j1017°5 101923859 814 871 8o ji125) 74| 86 m69 119 7 123 51 7 i o o821 — 85 828|836 Fine a. ; dull later.
19 10289 102661785 804 331 78 71, 835 79 821421 3119 4] 2 I 10 — 148 — 74 | 819|836 § Fine most of day.
20 :1019°g 10166 §3‘2 847| 85| 824§ 95 122 77 ' 88119 8|18 71 9 10 o3l —1{ — 77 1817|836 | Dull most of day, @19 h.
21 ’1009‘3 10110 848 81'3f 85| 8ryjrirs ‘ 98| 83 o417 9| 30 4 1 108’ 10 2196 § — | — 83 (824|835 Dull, withe. < 19h.
22 (10245 1028'5: 767 ' 73°8| 82 | 77 61 9o, 96!~ 1({— of 0= |10=c | 0357 5o 181'9(835]—a Fine. =7a.
23 }1023'4.1016°3 747 . o981 inrzf 64 98 o4 L% — o 11 2 | 10="a| 10=20G - {—1 — |ne [803|835){=a; fair later.
24 lroig'g 1o17'1¢ 804 784} 82 781 88 74, 85| 83111 3 20 2| 9=* 8 — ;23 51 §80°3 | 834§ Fuir to fine.
25 {rozz'z 102307774 830 84| 76 78| 11°'5 | 94 4 94 | — 1,19 3] 7=° 10 — 120 71 1801|833 ) early. Fine to dull.
26 j1oz2377 10283836787 | 851 78 f11°2 7'8‘ 89| 85120 4 — 1] o= o=9 — =1 — 81 {807 (831] Dull
27 $1029'7 1027°978°0 830| 84| 76§ 78|11°9| 90! 961 — I ;22 3 | 10=0 Io — §—1f — 70 | 802|829 ] Dull to fair.
28 110285 '1029°3§83'5 814 | 86| 8o jrr's|ros; oI, o424 3124 21 1=° o 03156)] — 79 | 80°8 | 829 | Fine most of day.
29 l1o29°111026°9§ 802828 85| 79} 98 112 98 { 94 | 22 2| 19 51?8 Io — 151] — 73 1807|829 =c.a. Fine most of day.
30 10262 1022°61 84°1 { 843! 85| 84 {122 11'21 93 | 84§ 19 51| 19 41 9 10 15103 — 78 181°3| 829} Fair todull. < =
Means |1o11°9 ‘10124 ] 812 | 81'9:; 85'0{78:8] 98| 101 ' 89 1 88|, 36 3°3 77 74 56'9 1240} — 75'7 81°8 | 839 |{ Monthly Totals or Means.
o ; ; - ‘ 1 - -
hoxg;art; 10134 1013°3{ 7911 792 82°3 | 76°5| 84| 85 88| 88 32 — — 556 {170} — — — | — | Normals, 40 years.
4oy : ! 30years | 3oyears 30yT8
' 25 years.
4. EskpaLE OBsERVATORY, DumrrinssHirE.—Lat. 55° 19’ N.  Long. 3° 12’ W.
. Heights ahove Mean Sea Level :—Station, H = 2420 m. Barometer, H,=237-0 m.
Heights above Ground :—Thermometers, h,=0-9 m. Rain-gauge, h, =040 m. Sunshine Recorder, h,=1:5 m. Vane of Anemometer, h,=150 m.
o ; 9n. | 21h | 9n
1 9789 9735|781 (8081 81 76| 85| 95| 98| 9216 2|18 g}i10 10 89| — Overcast ; o° all day.
N |
2 |g70q ob21}s19|8130 84 77| 988|105 8 | 97 fp20 11|18 11} Ze 108 x277 | o7 Dull . @ from 16 h. [ing.
3 19739 98233799 811 81 781 81| 88 ‘ 82| 8 }20 13]20 6} 1080 | 4 46 ) — Squalla. —~mnoon. Fineeven-
4 §9358 9782§79'9 7871 82 79| 85 85| 85| 9216 2|18 2} 5 | 108° 91 | oy Fair to fine. @in evening.
5 19735 9699:76'8|746] 82 74} 74| 61 94| 92|— 0o — o 2 o535 @ carly, then fine all day.
6 19601 9603)764 |76 79 74) 71| 68 94 or|— 1) 4 4fro=" 1o | — }Iq Fair a.; fine later.
7 jorat 97610787 qo9 82 g0} 7°4| 471 i 81| 81f28 3!— ot 8 5 — |5 Very fine. (JJ 21 h.
8 19736 9759}74°0|774 n78 mbo} 54\ 81y 811 97432 3| — 1jI0— 10 rs | — Dull and cold.  e° p. [{ 22 b.
9 {9791 979'5i732|75°3! 82 73] 61| 71 99| 99 | — o|— 1§ 8=a | 7=%] o5] 56 =? till 10 h., then very fine,
10 §o976'1 ¢733§8r'1 (804 83 74|102{102;, 94| 99| 10 6| — o} 108 7=0 51| — e9h.-13h
11 § 9687 45321811 |814. 821 79 102|105 961 951 — 1|14 4§ 10=° 10=9 3] o0y Dull, with =°
12 o567 93531807180 81 79) o5) 95 03| oaf— 1| — 1]108°=0|10=" | 861 —] = . . letilli8h., =°
13 19599 9653{785)786. 83 77} 81| 781 91 85|28 2| 24 7% 5= 8 46| 451 & g T | © [Distant Ti5h. W 22h.
14 19379 9620i785 770| 80! 76% 74| 711 83| 89122 8|22 6] 4 10 155 | 22] 3 8 € | 8 |Dull and wet all day.
15 | 9678 9656176378 1!n78 | 751 7°1| 741 92| 85} 20 7 | 22 9| 108 9 1zzfo3l 5| 5 = = I Steady e all day.
16 {9758 77617758131 831 76} 7°8|108] 89| 99| 20 8| 20 7 4 10 108=" 84l —1| = = = zo o all day.
17 1977°9 9842{83'1!794| 8  79}11'2| 7°1| OI |n73| 20 9|20 14}10 6 1’3 o1 L W early a. ; fine later,
18 %766 so'5y78°5|77'g1 82  76% 85| 61" 95| 75416 5 |22 11} 108="1| 3§ 127 | 06 e ” most of day.
19 { 9910 9838} 77°0|80G 8o . 754 74| 81| 90| 83|20 11 )20 20 108°=%| 10 16’5 ] 06 o)
20 {9771 976'5{%21 (812 82 794§ 95| 95! 831 87122 12)20 11}I0 7 102z | — o Y carly a.
21 | 972'4| 98471790752 811 73] 78| 61| 83 82 — 1| — 2§ 10 o — |12 e 0 h.—5 h., then fine.
22 | 9952| 994'6| o071 76'5 w78 7o sT| 70| 98| gof—  ©0]20 5| 2— 7 — |51 —=2gq, Finea. Dull p,
23 1 o878 9833|772 |78 1) 791 74} 71| 74| 8| 86116 8}16 5irI0 9 o5 | 17 Fair to fine.
24 | 9822| 980317671773 8o 1 75 i 74| 771 95| 87118 2|20 51 7 2 7'4) 10 Fine a. 17 h.-19 h.
25 | 9362 983717868241 83! 75 85/108) 92| 93] 16 7|20 15}10 10 56 | — Dull all day.
26 | 9888 9ou'5| 77741787 83, 77} 68| 74| 82| S1j20 g2z 6] 108 4 38| — Dull and squally @ ; finer p.
27 994'8| 996°1179°3 | 835 1«83 ‘ 781 o'1{108| 96| 87| 20 5| 20 4 | 10=° 9 — — Dull, mild, and dry.
28 19959 995°9§82'7|81'8: 83 :28z; 9:8l105| 81| 9322 1320 91 8 100° 10| o4 Dull, with =°.
29 | 9930 98731820[82'3' 83 8o{1o5|108| 93| 93|20 8|20 I5]I0 108° o5 § — Y from noon.
30 §991°4| 98611774 |782] 8o 77 68| 74| 79| 86|22 8§20 11§ 68 10 31§17 ® 20 h.-24h. — noon.
Means | 978'3| 9780§ 785|788 ‘ 81°5 ‘ 759 81| 831 89| 89 5°5 671 86 74 |1711 i1'23 Monthly Totals or Means.
Igf:r;. 9794 979'6]76'8 | 767 | 796 ; 742] 72| 72| 8 | 86 6°2 62 — — J1740 144 Normals,

The solar radiation is the mean of the readings within the nominal hour of observation (11 h. 30 m.~12 h. 30 m.) unless some other hour is specified.
Temperatures at or below the normal freezing point of water are printed in small type.
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5. KEw OBSERVATORY.
N . o . L = 4
P(\)[t(:'{gl%lmggg;f:t’ Charge per cc. leeslofglrt‘f bvg{t :én_ A(I}Il;r]f:;:n 2 % N g: 5] Horizontal Force, West Declination.
Day. Factor 1+76. *x 102, per centimetre. §2 x 1016, . = 2 ;ﬂ é 2
- RS 5,2 5|2 =5f Maximum, Minimum. Rane Maximum. Minimum. |g oo
3h.| 9 J15h.]21 bl +. | - +. -. 18 e e | O |FO | 18000y +. | 18000y +. [TMEH 1504 15° HEeE
vjm. | v/m. | v/m. | v/m. |B.-m.U. B..m.U.| cm/sec. | em/sec. |E.-m. U,y ~ Amp/cm® y h m Y h m v , h m hom,
1 (=110 | 375 | 360 | 540 { — — — — — — — I o 504 | 22 46 472 | 11 28| 32 39°0 | 12 11| 32°0| 810, 70
24 95| 130, 360 | 230 - — — — — — — I 2 517 | 23 24 - 450 | 13 37 |2 67 41°3 | 13 23 |n23°2 |22 9 !wIS'I
3§ 120 | 480 | 310 | 505 | 140 | 400 — — — — 0°95 1 I 509 |22 101 446 | 13 9| 63 |x41°4| 422| 27°8| o o] 136
4 1 460 | 600 | 400 | 420 | — — — — — 0°95 I o 500 | 21 IT | 475 | 10 41 25 37°4|1232| 3170 827 6°4
51240 | 255 | 2% | 565§ — —_ — — — — I o 504 | 20 34 | 475 | 10 12| 29 37°4 | 1224 | 322 830 | 52
6 300 | 605 | 370 | 120} 180 | 220 — — —_ —_ 0°70 I I 497 | 21 35 471 | 18 55 | 26 36°3 | 11 19| 30°4 | 22 26 ©5°9
7 1445|425 | 370 { 520 | 240 | 120 — — — — I I 512 | 23 19 (7 445 | 16 24 |= 67 35°6 112 4| 2679 2 2. 87
813551 3851 280|685 — — —_ — — — I I 316 | 20 58 ¢ 471 |12 5| 45 f. 35°6 12 54| 29°5 | 2L 36 6°1
9}145 43513751385 — | — — — I o | 4972041 47511350 | 22 | 36°6]1238) 306|1816 60
10§ 220 | 255 340 | 460 | 220 o — — —_ 2 o 504 | 20 43 4781 10 § 26 36°5 | 1334 | 31°6] 7 46 4'9
I1 {445 | 255§ 325 | 310 |- 340 | 280 — — — — 2 o 510 | 19 30 ' 483 | 10 25} 27 36°9 | 13 10| 30°4 | 21 34 65 .
12 =130 | z+ ‘ 375 | =70 { 160 | 280 — — — o°8o 2 o 500 | 22 25 479 1I 42| 30 367113 6| 29731 1038; 7°4
131 85| 110 : 105 | 170 | 220 60 —_ —_ — — 2 o 5II 5 1. 4351326 26 36°1 | 12 27 3000 9 0 53
14 { 240 =110 | 255 | 425 | 260 | 400 - —_ — — — 2 o 507 | 20 41~ 487 | 10 52| 20 3674 | 12 39| 30°3) 2320 56
15] 85400 195 | 85fF — — —_ — _ - 1 o 506 | 19 34« 492 10 37 |m14 35°5 1 12 45( 30°6| 0 9 49
16 | 1gof| 205t 230 | 230§ — — — — — - = o o 508 | 16 40 . 488 , 11 18| 20 37°3 11222 309| 936 674
17 § 275t 280 — | 205 | 340 | 360 — — — — 2 o 508 | 17 56 : 435 10 3 23 3641133 | 3178 912 4°6
ino! —: — | — | 240 | 380 — — — o? o 505 | 21 23 488 10 42| 17 36°4:1250] 308, 9 4 56
19y — | — | 315|420} 140 | I0O — — — o-8 o! o 518 | 22 0 489 12 3 29 34°9 , 12 40 | 29°6 12234 5°3
20| 95 2751230 { 205 f — — — — 0°35 o o] 508 | 19 22 © 484 10 2| 24 35°5 1234 31'712319 | n 38
21 { 85240, 25| 190 — — — —_ — — — 2 o 5§10 | 22 2I 436 10 52 | 24 35°1 ‘ 1z 7| 2976|2219 55
22 | 515 | 665 | 700 { 155 | — — — — — — — I o 508 | 17 50 488 11 48| 20 35°4 12 19| 30°6 ‘i‘ 23110 48
23 {1195 [1015 ‘ 495 | 520} — — — - — — — o o 510 | 19 15~ 482 | 10 28 | 28 35°1 1226 | 306|225 4°5
24 | 290 | 590 | 445 | 675 § — — — — — — 0°20 o o 503 | 18 45 486 | 10 57 | 17 35°1: I1 51| 30°8 “ 19 15 473
25§ 190 | 350 | 250 | 250 | 360 | 360 — — — 0-15 o o 505 | 18 40 437 | 11 581 18 35'2 f215] 30°6, 852 46
26 § 110 | 160 | 265 | 455 | 320 8o — — — — o o 505 | 735 478 | 11 10 | 27 36'4 . 1328 306! 2210 58
271375 1 395 | 275 | 135} 180 | 100 —_ — — — 0°20 o 1 505 | 7 42 | 466 | 17 14| 39 374 17 23| 27°5 S 3 9°9
28 § 120 | 235 ‘ 280 | 400 | 300 | 260 — — — § — o 1 |xs30| 21 35| 463 | 12 21 |267 36°6 12 44 | 2670 » 185 14 10°6
29 | 300 | 410 ‘ 395 |220] — | — — — — o o | 298| 20 8| 463 1154 | 35 | 361 1314 305 | 8 8] 56
301 70 230 ‘ 250 | 180 | — — — — - o o 495 | 22 30| 4801 15 2 1§ 35'1 12 50 | 2975 : 20 47 56
—_ : I
M. | 2207 365% 315% 3307 — | — —_ — — — — 1 = — | 507! — g — 31§ 3606 — 299 — | 66
) i

given in the table.

*25days. The mean values of thé Potential gradient in Table 5 are computed from the data for those days on which values at each of the four. hours, 3b, gh, 150, 21, are

A similar note applies to the values in Table 6.
t Action of instrument doubtful.

2 Indeterminate,

6. EsgkpaLE OBSERVATORY.

Potential Gradient it & ir-Earth = PR . o
Volts per metre. ’ Chargi()p?gr ce, I(X;lof?rtllesv?)gt Em ACurrent -2 %’ ; é’ % | North Component. . West Component. Vertical Component.
Day. Factor 5-24. A% | per centimetre. | 39S x 101, s2al2sR
g x ==5 “’.-g‘g Maximum. | Minimum. | Maximum. | Minimum. Maximum. | Minimuin,
3h. 9h |15h.|21h] +. | - +. - 3 o0 | o O "IES °f 15000 y +. | 15000y +. | 5000 y +. 50007 +. {45000 +.| 450007 +.
| } j [

v/m.|v/m. v/m.|v/m. |g.-m U.E-mU}cm/sec. | cm/sec. |[E-m.U.] Amp/em® h m| ¥ ¥ "hmlh m v by \h m{h m v | v h m
1| = | 83 160|271 — — — — — —_ 2¢ o 4 20 10x8‘ 982'11 22113 I 179 144 1 48}16 20 281 266, © 50
2y 21 | 187 | 139 =840 | — — —_ — — — — 2¢ 2 |23 22| 1033 960‘ 13 15§ 6 59 192\ 7 83\21 iy 230011242/ 23 20
3| 42| 42 (=97 | 167 | — — — — — — — 1b 1 {22 5| 1030 7@954 13 10} 4 27 2195 116 o 71518 286 244’ 2 13
4|18 | 201 | 278 | o7 | — —_ —_ —_ — — — 1a o |21 11 ror3. 983 105312 29 172 145 9 6fr5 10 280 272 0 o
54 49340 | — | — — — — — — — — 10 o 5 18 1015 983 10 12}12 24, 167! 143 8 59|15 30 274] 269 11 20
6f — | — |53a]333] — — — —_ — — 1 5 51 1020 978 18 53fIT 17! I71] 137322 28119 10 284 262 24 O
7|229 | 264 | 243 | 472 | — — - — — — 1a 2 {23 15| 1034, 958 16 2410 36} 169 121 2 2 16 23 993001 250 3 18
81201 ! 104 {=555 | 90 — - - — — Ia 1 f20 54| ro41; 935,12 3f o 9/ 173/ 134}18 36{15 57. 278 257. 0 35
91389 645347 | 465] — — —_ —_ — — 10 ) o l23 10| 1016 982 13 37}13 13 173 141 [ 18 10{14 50 274 267 0 o
o194, 49| 278|999 — — — — — - — 2b o 5 20| 1016 9%5i12 1213 54' 174 144:10 5]I4 8 272 266, 1 o
1 j173 | 298 | 368 | 278 — — — — — — 1h o |19 28| 1020; 994 1T 50]12 52° 172; 139 21 33}15 o‘ 269| 265 6 2
12 § 312 [ 153 | 368 | 361 —. | — — — — — — 2¢ | o |22 23| 1026] 99011 4013 7 72! 130'22 3815 20! 269 2611 2 28
134173 | 472 | 208 |'146 ) — | — — — — 1 oa o | s 6| 1022 gorl13 25812 22 170 147:23 4915 20, 265 26110 35
4| 28 g0} = 2 — — — — — — 2¢ o 23 58] 1017 994 11 23313 O 172, I45| O II]| O 30| 268| 262 10 50
51 69| =z |125| » — — — — — — 2¢ o | o075l 1018]1003 12 38§13 23 170! 145 O 6} 1 40} 266 25813 o
6| 691 69 971 140 — | — — — — — 1 2b o {17 43 1019’ 99511 18§12 52 172, 1461.9 3815 10 266 261 1T 45
17| 76 ol 83| 97 — —_ — — 1a o |16 41| 1027| 997 12 5)14 3. 172 150 9 19j14 40. 266] 26111 I0
18| 104! 9o | 153 | 278 — — — — — 2¢ o | 632| 1019100012 8¥13 15 171, 146 9 35y17 20 264 258‘11 50
191104 =284 | 132 | 56| — - - — - — — Ic o |21 55| 1037!1000 11 3513 O 165' 140 22 34|14 40. 266| 259,22 3
20§ =62 125 | 160 | 146 — - - - — | 20 ] o 1o 23] 1019} 997 9 55)12 45 169. 147| 0 25{14 40 263 259 5 55
21 167 | 125 | 285 | 417 | — — — — — — 2b o |22 19| 1030|1000 11 38§13 14 168 14122 20{21 15 263 260‘ 24 ©
22 | 229 | 486 | 618 597 | — - — — — — oa o | 6 41| 1019| 997! 10 3212 55‘ 170| 15023 22|14 10 263 259,10 ©
23| 354 | 305 | 3401 264 | — — — — —_ oa o |19 17| 1021| 996|10 46113 166! 144 |22 531 9 30 262| 257,19 20
241 69 | 250 | 264 | 347 — | — — - — — — | 2¢ o {17 20{ 1017|1000} 10 38|13 13 169 149] 0 13| o 1 259 255/ 5 o
251264 1 236 | 174 | 21| — — — _ — b o |21 5| 1024 (1002|710 22{13 50 168 147121 55015 o 259 255 3 25
26 831 % — =1 - — — — —_ — o | 7 32| 1022! o1 |11 11§13 29 178 144]22 6|13 30 259 253 9 50
27l —  — | 167 | 153 | — - - — — — — — 1 6 44| 1020] 978|17 58{17 20 183| 119121 of21 ©O. 274 250 11 20
281 69 83| 49 49| — e — - it — — 1a 1 |21 50[x1064| 979112 20|12 44, 170! 11O 18 1018 20 266, 247|22 15
291 o\ 18 97| 49| — - - — — —{ 10 o | 7 20| 1015 97811 55]13 37\ 172| 144| 8 42]15 20 262| 251 7 25
301 49| 97| 83| 561 — - — — — — — 1b o |22 27| 1o15| 996|15 3|12 56, 166| 133|20 46]15 30 258 250i 10 3%
M. | 134% 179%| 179% 201%| — — - - - - — - — — | 1024 088 — — t 173 x37! — — 27 458] —

* 23 days. See note above.

« denotes the maximum and # the minimum value in the ecolumn.

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

HoryHEAD. 1§ DEeERNESss. T

Height of Head above—Roof 8'8 m., Ground 137 m.' M.S.L. 192 m. f e . . .
Height of Cups above—Roof 46 m,’, Ground 7-6 m., M.S.L. 152 m, Height of Cups above—Roof 15 m., Ground 49 m., M.8.L. 57°3 m.

) Vel
3 h. 9h. 15h. 21h. Max. 3h. 9 h. 15h. 21 k. Velinl oo of

: Time of
Date. - in a Date. - Max.
Gust. wE|S.|N| W E|s |N|wW E[s |K|w|E Hourlyp  Tlax
| B |

S. N. W/E|S |N.|W./E[S|N|W|E]S N W E|Gust. s. \N.
v Hrs. Min. v Hour.

1 26] eer | 38) oo P 35) e [ 0mg] e ] 76 ser ] 3| e 9B e [ eee | e 21'0 24 2§ 1 85| wee [ 35| cee | 776] eee | 37X] eea J 6°T| wen | 275} wen f 7°3 | vee ] en | 370 115 23

2 5| eea | 51| oo J 67| i | 67| i ] 87 e 17 e} 303 e (267 oen 335 20 S 2 e8| || gavo] 8'5] eer| 375 i 976] oei [ T i fro2t | | ] 147 5

3 62| ees| 92| ... ] 4°1| o |100| ..o f2'0) oo 10O} Ll L 5°9| +vs 188 6 55 3 19| -+ | 4'5] ... ] 60| oo | g0f wu ] o] 261279 i ] ee 470|977 s 13°'I 15

4 vee L el 3] e 306 oo | eee | 5] 48] eee| o] 20] 707 ] eee | oee | 1i5 1379 17 45 4 82f i e |15 36| o 36] | TB] ] 73 e | e ] 3% 10°5 24

5 JUUE RO IVEPY (DU ('Y IR RS PP ('S IRPRS I I 3 (TR -0 2 ARORN I 1) (R 13°4 21 35 5 103} vee | voo | 20 0B oo | T8 wiif e | e | IO i ere [ e [ 03] et 11°§ I
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Diameter of Cups 0'127 m. ; Factor 2°8, § Dines Pressure Tube Anemometer. At Great Yarmouth, Holyhead, and Scilly the readings at fixed hours are taken from the
Robinson Anemometer ; the maxima quoted are the greatest winds in a gust as recorded by the Dines Pressure Tube.
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8. The Lower Layers of the Atmosphere from the Surface to 3000 metres (10,000 ft.) above Mean Sea Level.

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

ApmrprEN. P. 68. November 5. 11 h, 20 m. G.M.T. AperpeENy  P. 69. November 14. 11 h. 20 m, GM.T.
N =
B Wind. z . Wind. T
225 | Height < § Heigh 38
=T aﬁg’; o ] Cloud Observations ag:)gv et 52 Cloud Observations
gg% M.S.L. | Direc- | Velo- Components. 3 8 and Remarks. M.S.L. | Direc- | Velo- Components. 3 2 and Remarks.
oM tion. | city. £% tion. | eity. E%
W.-E. |8.-N.| ,® W.-E.]S.-N.| ©
> >
Degrees Degrees |
metres, | from N. [ m/s. m/s. m/s. m/s. metres. | from N. | m/s, m/s. m/s. mfs, |
Greatest | 600 Two theodolites fo 4000 m. 100  Two theodolites to 2300 m.
height. | 4 ’ e ** | See note below. 3 See note below.
I 3750 195 | 158 (+ 42|{+152| 28
| 3500 206 16'9 [+ 7'41+152] 28 P
i 3000 224 | 134 |+ 94|+ 96] 27 3000 287 | 12°1 [+11°5{- 3'6 }73“. {
2500 241 78 |+ 68|+ 37| 32 2500 200 | 1077 |+10°1|~ 36 |fsumed |
2000 254 29 |+ 28|+ 08 32 2000 292 | 16°3 [+151|— 6'1| 23
1500 268 34 |+ 34|+ o1} 2°6 1500 291 188 |+17°5— 67| 2'3
' 1000 298 43 |+ 3'8|- 20| 27 1000 277 | 146 |+14'5|- 1'9{ 3'5
| 500 308 57 |+ 4'5[- 35| 27 500 264 | 106 |+10'5{+ I'I| 34
Ground } 100 265 34 |+ 34|+ 03| 2°5 100 237 68 |+ 57|+ 37| 2%
1:3:{1 1} 30 | 270 2'0 |+ 20| 0O } 30 239 43 |+ 37+ 22
8gr§f’gtid1 o 225 63 [+ 4°5(+ 4'5 Lift 50 gm. o 260 | 117 |+ 11°5]4 20 Lift 46 gm.
AserDEEN. P, 70. November 19. 11 h.20 m. G.M.T. ABERDEEN. P, 71. November 21. 11 h. 20 m. G M.T.
Greatest | Balloon lost in high haze. 1t was } : :
height. }3400 lost to home station in chimney }2760 | i T;;loe:il i%dzlfgets. c]?;éloon lost in
3250 288 | 142 |+13'5'— 4'3ieyas- | smoke after 2500 m. At 11 h, [ e e e ’
3000 293 | 14'5 |+13°3/— 57 |fumed | 45 m, a sheet of floccular Ci.-Cu. T R R RO
2500 289 | 23°1 |+21'9 — 7°4| 20 of rather coarse type appeared] 2500 252 11°4 [+108 |4+ 35| 27
2000 278 | 296 |+29'3 - 43| 49 and was observed with the nepho-} 2000 280 | 1273 +12'1|- 22| 34
1500 278 | 228 [+226 - 32| 46 scope. Assuming an altitude of | 1500 301 | 12°1 [+104|- 62| 3°2
1000 275 | 17'8 |+177 |- 17| 31 5000 m, (on account of its rather ] 1000 302 | 13'2 +11'2|- 70| 29
500 262 | 10°5 |+10°4!+ 1'5| 2°I coarse type), the observations 500 287 89 !+ 85— 2%6| 26
Gronnd 100 241 65 |+ 56|+ 31| 17 would give components as 100 259 37 I+ 36|+ o7] 30
TOU! :—W.-E, . L3 oy | . .
levei]. } 30 241 60 [+ 52+ 29 g’,l_lfqvfs_g.owmlf + 300 m/s } 30 270 1'2 ,+ 12 00
C . .
fogli\lfgfﬁ o 265 | 188 |+187 !+ 1'6 Lift 53 gm. o 31z | 99 + 7'4|— 66 Lift 50 gm.
AmrDEEN. P, 72. November 26. 11 h. 20 m. GM.T. AserprEN. P, 73. November 28. 11 h, 20 m. G.M.T.
Greatest : One theodolite.
height, }3200 ’é‘wo t;l;eogcilltes. }3340 Balloon lost in a lenticular A.-Cu.
e note below. 3250 287 | 282 |+27°0|- 83 cloud.
3000 281 | 29°6 (+290|- 58| 30 3000 288 | 23'1 |+220|- 71, » A nephoscopic observation of
2500 282 | 344 [+336|—- 72| 37 2500 295 | 30°4 [+27'5]-129] g s these clouds at about 13 h.
2000 282 | 33'9 |+332|- 69| 37 2000 289 | 3373 [+31'5|-10'9| £ £ | gave components as follows
1500 281 | 300 {+294|- 56! 3°5 1500 282 | 2474 |+238|- 51| &5 | (alt. of 3300 m. assumed. )
1000 270 | 2273 {+223|{— 01| 3O 1000 279 | 208 \+20'5|- 34| &g |(W-E +327 mfs. S.-N.-53m/s,
500 266 | 1777 |+17'6 .+ 13, 2°5 500 275 | 16'4 [+163|~ 1°4 EE
G i 100 260 98 |+ 96+ 17, 26 100 269 | 13'5 [+13'5|+ 02] &%
1232?, } 30 249 | 73 |+ 68|+ 26 } 30 260 | 70 |+ 69+ 12| ©
OOmpl; : | .
for M.S. L., o 280 | 20'0 |+197|- 3'51 Lift 46 gm. o 288 | 1473 |+136|- 44 Lift 52 gm.

shortly after its appeara

Hour. { W-E. | 8.-N.
1ch, +48 +18*4
izh, | ~12 | +16°0
3h| 16 | +156

6000 m, (on account of th
currents in continuation of that shown by the above Pilot Balloon readings.
the lower 8t.-Cu. moved from W. Therefore the conditions shown by the above

at 10 h., 12 h., and 13 h. (assuming 4 km, as the height of cloud).

that the rapid drop in the W. — E. component shown by the above Pilot Balloon readings is real.
500 m. and 1000 m, is also quite in order.

Note attached to P, 69 :—~At 2300 m. the balloon was lost to home station in smoke from intervening chimney, but while the out station con-
tinued to observe the balloom, a nephoscope observation was made of some Ci.-Cu. which had just made its appearance. The Ci.-Cu. was of a
rather floccular type, grouped in lenticular masses, and moved from 275° with a velocity equivalent to 2'6 m/s, at 1000 m. Assuming a height of
e rather coarse type of cloud), the components would then be :—W.-E.+15'% m/s.; S.-N. -12 m/s. This shows a further ¢ backing ” of the air
IL is noteworthy that on the following day also the upper Ci.-Cu. came from W.S,W., while
readings were not merely transitory.

Note attached to P. 68 :—Balloon entered coarse type of Ci.-St. to A.-St. (probably mostly the latter). Nephoscopic readings on this day gave the following components
From this it will be seen that the direction was changing from W. to E., and
The change of sign in the 8. - N. component at

Note attached to P. 72 :—Balloon lost behind a 8t.-Cu. cloud, At 12 h. a band of Ci.-Cu. appeared and was observed with the nephoscope. The cloud became lenticular
nce. If an altitude of 5000 m. & assumed, the components found from the observations are as follows :—W.-E. +43°5 m/s ; S.-N —25'0 m/s.
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NOVEMBER  1913. —THE FREE ATMOSPHERE IN THE REGION OF THE BRITISH ISLES.

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

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

Fawvourn. P. z5. November 5. 11 h. 25 m. G.M.T. Faumourn. P.27. November 7. 11 h. 25 m. G.M.T.
Wind g Wind 2
§°§‘£ Height - E ' Heigh o 55
,E& 8 ailogvle | 1 : = = Cloud Observations af;t)gvet ! | ; = Cloud Observations
§ g = | MS.L ‘ Direc- | Velo- | Components. §o§ and Remarks. M.S.L. | Direc- | Velo- Components. 7‘,353 and Remarks.
SER | tion. | city. o IBT tion. | city. BB
| W.-E. S.-N. ® | W-E |S.-N.| @
= =
. Degrees Degrees :
metres. | from N. | m/s. m/s. m/s. m/s metres. | from N. | m/s. | m/s. m/s. m/s.
Greatest }2790 ‘ One theodolite used. Morning } 630 r Oue theodolite used. The day
height. i overcast, gzith rain abo&xt 9S ]h. 3 ! was bright and fine except for
i and a moderate W. wind. Sky ; e wol_ 6 a few showers in the evening.
i commenced to clear about 10 h. | 35%° 312 9’5 [+ 70i- 63 Wind moderate, backing from
: 30 m., and the day was bright - wl|_ g N.N.W. in morning to S.S.E.
; and fine until about 18 h., when 3000 316 |11z 4+ 77 81 at midnight. &
i ‘ . O heavy intermittent rain set in . . . :
2500 \‘ 276 | 124 123 4 with a somewhat high wind. 2500 314 94 3+ 68~ 65 g
2000 284 | 112 [+108 /- 28|13 2000 301 74 |+ 64]- 38 g
= £
1500 + 280 | 1177 [+11'5/— 20|/ & 1500 300 87 |+ 75— 473 &
: ]
1000 | 29T | I2°T |+1I3|~ 4'3|| D 1000 308 6'6 i+ 52|- 40
I 500 E 268 | 138 |+13'8|+ 0O 500 310 ' 9'3 |+ 71— 60
| i .
Giif‘;lnd f} 61 250 | 53 |+ 50|+ 18 61 3| 73+ 55— 48
| ‘[ L i
‘ !
gfrﬂ‘grid o ; 254 | 93 |+ 89|+ 26 Lift 35'5 gm. o 320 | 78 '+ 50i— 6% Lift 39'4 gm.
Faiyours. P. 28, November 8. 11 h. 25 m. G.M.T. Faimourn. P. 36. November 22. 11 h. 25 m. G.M.T.
i?iai:ft 3200 ‘ One theodolite used. Very fine }3650 One theodolite used. Fine sunny
gat. | day ; much sun, clear sky, light day ; rather cool, with light
i wind, backing slowly from W, in| 3500 344 81 |+ 22— 78 wind N.N.W. to N.W.
E morning to 8. at midnight.,
3000 276 9'9 + 98- 11 3000 346 60 |+ 1'5|- 58
2500 270 83 + 83 00 3 2500 329 45 |+ 23|~ 38! 2
=
g
2000 263 | 13'3 +132|+ 16 ié 2000 347 22 |4+ 05— 2'I|; &
* @ ]
1500 270 7'5 '+ 75 oof| ¥ 1500 317 25 [+ 17 |- 18]|
| ~ &
1000 273 91 i+ g1|- oy 1000 332 37 |+ 17|- 32
| |
. 500 265 | 9'8 '+ 98|+ o9 500 350 | 42 {+ 07~ 41
N
Gig‘g’d } 61 258 | 94 + 92|+ 20 } 61 356 | 38 |+ 03]- 38
: Station near centre of local high
g‘r’nﬁ"é&i‘} ) 240 | 10°5 '+ 9'I|+ 53 Lift 38-1 gm. ) pressure system., Lift 194 gm.
Farmourn. P. 37. November 24. 11 h. g m, G.M.T. Faimourn. P. 39. November 27. 11 h. sjom. G.M.T.
(i‘)r‘{a'ﬁt 2470 One theodolite used.  Heavy }2380 One theodolite used. A mild
eight. showers and squalls overnight. 5 humid day, with light wind.
2400 272 | 118 |+118|- 0O Forenoon cold but fairly sunny,| 2300 323 | 123 |+ 74—~ 98 Dull and overcast until evening,
. afternoon cloudy and overcast, - when the sky cleared somewhat,
2000 271 122 (+122(- 03| rain in the evening. Wind| 2000 325 | 12°'5 |+ 72 —102 g
! g moderate and backing from =
' 1500 269 | 108 |+108|+ 01| Z N.N.W. in the morning to S.W.| 1500 336 | 1071 |+ 42|~ 92|( &
‘,, E in the evening, when it also -
| 1000 252 85 i+ &1|+ 26 .:‘ became strong. : 1000 335 97 |+ 41! 88| &
! .
| 500 258 | 88 |+ 86|+ 19 500 312 | 93 [+ 6'9|— 62
G'l’;‘:lld !} 61 252 62 |4+ 59+ 19 } 61 287 80 |+ 76|- 24
| -
Computedl 8 8- R 5 . . , . © Lift 18- .
forM.S.L.| o 24 1 |+ 75|+ 30 Lift 284 gm. o 300 | II'® {+ 97'— § ift 18°4 gm.




OBSERVATIONS OF THE AMOUNT, FORM, AND MOTION OF CLOUDS—OCTOBER, NOVEMBER

Observations of the Amount, Form, and Motion of Clouds

(on the days of Balloon Ascents and on the preceding and succeeding days).

FaLmouTH, OcTtoBER 1913.

1913. 79

Amount, Motion Meteorological Changes . | Amount Motion Meteorological Changes
Day. | Hour. (o-10), Form. From. in Progress. & Day. | Hour. (o-10). Form. From. in Progress. 8
Oct. Oct.
8th 7 8 8t.-Cu. W.S. W. 218t 7 2 St.-Cu. Ww.
» 13 9 Cu, Cu.-Nb. W.S.W. ' 13 10 Cu,-Nb, St. S.wW.
' 18 o ’s 18 4 Ci.-St. S.S.E.
22nd 7 1 St.-Cu. S.W. October 22nd.
’» 10 o —_—
. . 12 3 St.-Cu, Ci.-St. E.S.E. | Hoar-frost early morning, slight
gth 7 I St. w. Octoher gth. vs 14 3 St.-Cu, Ci.-St. E.S.E. shower at 5§ h.
» | I3 7 St. w. » 16 10 8t.-Cu, Nb, E. Morning and forenoon bright, sky
,, 18 I Ci. Very bright day on the whole, ’s 18 10 St.-Cu, Nb. E. becoming overcast about 14 h,
but slichtly cloudy about noon. Moderate wind, W.S.W. in morn-
Light wind W. in morning, back- 23rd 7 9 St, Ca.-Nb. E. ing, backing gradually to E.
ing to S. during forenoon. ' 13 9 M.-Cu, Cu.-Nb, | N.E, Afternoon dull and threatening,
In late evening wind commenced ’ 18 7 St, Ci. E.N.E and heavy showers in evening,
Toth 7 6 Ci.-St, Cu. E.S.E. to rise. when it also became milder.
" 13 7 St, 8t.-Cu. S.E. The wind the previous day was | 27th 7 8 St, Cn.-Nb. S.S.E.
»» 18 10 Nb. S.8.E. W - 13 10 St, Cu.-Nb. S.S.E.
' 18 9 Nb, Fr.-St. S.8.W.
28th 7 7 Nb, Fr.-St. S.E. October 28th.
'y 13 8 Ci, Nb, St. . S.S.E.
14th 7 10 St. S.W. ’ 18 7 A.-Cu, Nb. S. In the early morning the wind was
,, 13 6 Ci, 8t.-Cu. S.W. strong, S.8.E. to S.E., and some-
» 18 7 Ci.-St. S.W. 29th Vi 7 Nb, Fr.-St. S. what shifty in direction.
ys I3 9  Fr.-Cu, Nb, Ci.-8t.| S.S.W. Several heavy showers overnight
i ys 18 8 Nb. S.S8. W and at intervals during day.
; : Mild ; sky occasionally clearing.
15th P7 10 St. N. October 15th, 3oth 7 6 Ci.-St, Nb. S. ‘The torrential showers were a
| 10 4 St, Fr.-Cu. N. ' 13 10 St, Nb. S. remarkable feature of the day.
w112 I St, Cu. N. Day opened cloudy; before noon ' 18 10 Nb. N.N.W. |
o 14 o sun broke through, sky cleared, 1
» 6 . o and remained so all day. Jist 7 8 Cu.-Nb. W, October 31st.
” 18 o Moderate N. wind. . 12 5 Ci. L }
: ' 14 5 Ci, Cu, W.S.W. | On the whole bright, with con-
; ' 18 6 Ci, St -Cu. W.8.W. | siderable visibility.
i Nov . Frequent heavy showers. Light
6th | 7 1 St. 1st 7 4 Ci, Fr.-Cu, Nb, | S.W. | wind S.W. to W.S.W.
» 13 I Cu. S.W. ’s 13 10 Nb. S.W. * Streaked and torn Ci. clouds run-
”» 8 | o ' I8 10 Fr.-Cu. W.S.W. | ing from S.W. to N.E.
FarMourH, NovEMBER 1913.
. | Amount Motion Meteorological Changes Amount Motion Meteorological Changes
Day. | Hour. (o-10). Form, From. in P%'ogress. & Day. | Hour. (o—10). Form. From in Progress.
Nov. Nov. .
4th 7 10 St 218t y 1o Nb. S.W.
» 13 10 St. +-misty. » 13 10 Nb. N.W.
» 18 10 St. vs 18 8 Fr.-St, Cu,-Nb. N.
. 22nd 7 2 Cu. N.W. November 22nd.
sth | 7 9 Nb. and St. W.S.W. November 5th. » | 9730 1 Cu. " ] ]
” 9 9 " ", ,, |11°30 4 Cu. ’s Fine sunny day, rather cool, with
" 1 5 Cu. ) Morning overcast, with rain about ' 13 2 Cu, St.-Cu . light wind N.N.W. to N.W.
”» 12 3 's vy 9 h. and a moderate W. wind. 'y 16 2 Cu, St.-Cu '
» 15 5 Cu, Fr.-Cu. vy Sky commenced to clear about ” 18 2 St, Cu. N.
» 18 9 Cu, Cu.-Nb. R 10 h, 30 m., and the day was :
bright and fine till about 18 h., | 23rd 7 4 8t, Ci.-Cu S.W.
when heavy intermittent rain set ' 13 3 Cu. S.
6th | 7 10 Nb. S.W. in with a somewhat high wind. ., |18 4 St. 8.
i 13 10 Nb. 5
» 18 10 Nb. 24th 7 5 St, Ci.-Cu. N.W. November 24th.
" 10 2 Cu, Ci. N.W.*
' 12 8 Cu, Mam.-Cu. N.W. |Heavy showers and squalls over-
7th 7 I St. N.W. November 7th. ' 14 9 |St,Cu.-8t,Ci.-St.| S.W. night. Forenoon cold but fairly
» 10 9 Cu, Cu.-Nb, N.W. ’s 16 10 St, Nb. S.W. sunny, afternoon cloudy and
»of 1L 4 Ou, Fr.-Cu, 8, N.W. | Day bright and fine, except for a ' 18 10 Nb. overeast, and rain in the even-
» 13 4 Ci.-St, St.-Cu. few showers in the evening. ing. Wind moglerate and ba.ckmg
» 4 3 A.-Cu, St.-Cu. Ww. Wind moderate, backing from | 25th 7 3 Fr.-St, Cu.-Nb, . W.N.W. | from N.N.W. in_the morning to
»o| 18 9 St, Cu. S.W. N.N.W. in morning to S.8.E. at s 13 10 Nb. w. S.W. in the evening, when it also
midnight. " 18 10 St, Nb. w. became stronger. . .
*Cir. feather-shaped, with quill
26th 7 8 : w. towards S.
8th 7 1 St. Ww. November 8th. . I3 10 } mist. N.wW. :
no| 9730 I Cu. » ’s 18 o
» | 11°30 2 ’y ' Very fine day; much sun, clear
» | 13 2 Ci, Cu. w. sky, light wind, backing slowly | 27th 7 5 Ci.-8t, Cu. N. November 27th.
» | 14 1 St. » from W. in morning to S. at » Io 10 St, Mam.-Cu. N. . . .
no| 16 I ”» » midnight. ' 12 10 St, Mam.-Cu. N. A mild humid day, with light
» 18 1 St.-Cu. S.W. ” 14 10 St. w. wind. ) .
' 16 9 |St, Fr.-Cu, A.-Cu, w. Dull and overcast until evening,
' 18 8 Fr.-Cu, St. w. when sky cleared somewhat.
9th | 5 8 St.-Cu. SS.E 28th | 7 8 Fr.-St, Nb. | W.N.W.
n | 13 8 8t.-Cu. S.S.E " 13 9 St. N.w.
n | 18 9 S.8.E " 18 10 St. N.W.

~ Nb.




80 NOVEMBER 1913.—CLOUD OBSERVATIONS AND WEATHER DIARY.—ESKDALE OBSERVATORY.

Cloud Observations and Weather Diary.—Eskdale Observatory.

WEDNESDAY, NOVEMBER HTH, 1913.

In consequence of this being an “ International Day,” two extra observations of the clouds were made, at noon and at 13 h. 30 m.
The following types of clouds were noticed during the day :—

Hour. Form, Direction from Amount (o - 10). ‘Wind Direction.
9 h. { alto-stratus, alto-cum, } S, 7 Calm.
stratus .

_cirrus S. }
Noon. 1 iﬂ_t%-ﬂim; } W.S.W. ( 5 W.
st.-cu
cirrus S.
13 h. 30 m. { o stratoou. W.S.W. } ‘ 5 W.S.W.
‘ cirrus S.
15 h. ] alto-cum. } S.W. } 4 S.W,
cum,
21 b, alto-stratus 18.8.W. 2 - Calm,

In all cases the clouds both upper and lower were moving (apparently) with a moderate speed.

The day was fine and bright, the only rain which fell being recorded before 3 h. The sky cleared gradually, but no sunshine
was registered before 11 h. 30 m., but from then onward until 15 h. 15 m. the burn on the sunshine card was continuous.

Temperature fell rapidly after sundown, the clearness of the sky allowing radiation to take place into the atmosphere.
Maximum for the day 49°-1 F.; Minimum 35°0 F. (both readings at 21 h.).

The barometer fell slowly all day.

THURSDAY, NOVEMBER 6TH, 1913.

During the night the wind had remained calm, but between 7 h, and 8 h. a light breeze sprang up from the N.E., and remained
steady from that direction all day.

The Barometer rose steadily all day, and the day was generally fine in spite of the sky being overcast for the first part of the
morning.

During the second half of the morning (after 11 h.) the clouds opened a little and some of the upper clouds were visible.

Observations of Cirrus showed that between 11 h. and 16 h. the movement of that type of cloud was from the south, but the
movement was so slow as to be scarcely perceptible.

All other clouds (including alto-cum. and alto-stratus) moved from the E.N.E.

At 21 h. the sky was quite clear except for a patch of cloud (alto-cum.) on the N.W. horizon.

0'5 mm. of rain was measured as the result of a slight shower at 3 h.

Temperature was about normal.

Fripay, NovEMBER 7TH, 1913.

The Barometer was steady all day and the weather was fine and bright, with practically clear sky during most of the day.
Observations of clouds were :—

Honr, Form. Direction from Amount (0 - 10). Wind Direction.
9h { alto-cum., alto-stratus } NW 3 NW
' cum., stratus Y ' )
Noon. { ocum. | ' N.W. 3 W.N.W.
strato-cum.
13 b, 30 m. { alto-cum. c(i;alrlxticularis) } N.W. 3 w.
15 h, Alto-cum. W.N.W. 2 S.W.
21 h, ‘ Cirrus N.N.W. 5 Calm,

(Radiant point N.W.).

At 21 h. 25 m. a lunar halo was observed, but had not any marked definition, being very indistinet in places. Commenced to
freeze just before 21 h. and continued hard all night.

Wind light during the day, fell to calm after 18 h,

Rain nil.

Sunshine 5°1 hours.

Temperature slightly above normal during day—below during night.

Time is expressed in the hours 1 to 24 of civil reckoning. Temperatures are expressed in degrees absolute (273° A.=0° C.).
Pressure is given in millibars (1000 mb. =1 C.G.8. atmosphere =750 mm. approximately). Heights are given in kilometres (km.).
Gradient Wind is taken to be tangential to the isobar and is computed by the formula y=2w p V sin ¢.

Base of Stratosphere.—TyrE 1.—When the stratosphere commences with an inversion, the height and temperature of the first point of zero temperature gradient
are given.
TyPE 2.—When tgile stratosphere begins with an abrupt transition to a temperature gradient below 2° per km. without inversion, the
height and temperature of the abrupt transition are given. .
TYPE 3.—When there is no such abrupt change of temperature gradient, the base is taken to be where the mean fall of temperature for
the kilometre next above is 2° or less, provided that it does not exceed 2° for any subsequent kilometre. If some other
position for the base seems to the tabulator to be more suitable, it is noted in the column for ** Remarks.”
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Meteorology, Solar Radiation, Seismology, Atmospheric Electricity, and Terrestriol Magnetism.

Date,

LT QB L N

1. SEISMOLOGICAL JOURNAL:—ESKDALE OBSERVATORY.—Lat. 35° 19’ N.  Long. 3° 12" W.

* Microseisms of N. Component.
— Remarks.
oh. 6 h. 12 h. 18 h. .
Ay, | T. | Ax. | T Ax T VA N i
" s I S M S I S N
41 7 377 31| 6% 26| 6 1st, I, Small disturbance from 22 h. 53 m.-23 h, 18 m.
241 55 20} 5 1816 18 6 rd, I, Small disturbance from 8 h. 49 m.—9 h, 10 m.
21 5 | 3o 55 ) o27] s | 28] s 3 o
40 5§ 46| 5 6'; 5'5 37| 6 6th, I, Very sma]l disturbance from o h. §3 m.-1 h, 1 m,
31 51 — — 2" 5 2’0} 5% '
;‘1 §~5 '8 | 5 7] 5§ 18| 3 6th, I, L=15 h. 28 m. Small earthquake. End 16 h. 42 m,
81 5 2’4 5 16| 6 3] 6 7th, I, Very small Jisturbance from 6 h, 15 m.-6 h. 27 m,
1! 6 14 5 1'2) §°5 19| 65
2'5 i 7 2'9 8 29| 7°5 33| 7 15th, I, Very small disturbance from 4 h. 29 m.—4 h. 44 m.
35 8 48 75 29 8 27 | 65
29| 7 28| 7 21| 6 28| 7 15th, I, L=18 h. 26°5 m. Small earthquake. End 19 h. o m.
fg ?'5 fé g fg gg ;i ' 2'5 20th, I, Very small disturbance from z h. 12 m.—2 h. 35 m.
23] 6% 23 7 24| 5°5 20| 6 21st, I, Very small disturbance from o h. 36 m.~1 b, 4 m.
18] 6 16| 5°% 1’2 §5°% 1'1| 6 . .
1'4] 6 211 6 23] 6 21| 6 21st, II, P=15h. 59 m. 55s., L (?)=16 h. 17 m. Prominent maximum at 16 h. 23'5 . End 18 h. 20 m.
50 6 I'g | 55 5| 6 It 6 25th, I, P=6 h, 55 m. 15, S=6 h. 59 m. 55 s, L=7 h. 28 m. .- A=3150 km. Epicentre 32° N, 27° W.
121 6% s 7 5| 6 "4 1" 5°5 End 7 h. 54 m. ’ I 3 7
12| 5°% 1'4) 6 1’5 6°5 i's5t 6
13 6 1'3| 55 1'2] 3°5 1'0}| 5°5 2gth, I, Small disturbance at about 10 h. 42 m,
19 5 rof 6 1'5( 6 1'4| 5%
16| 6 I'5! 5% 20 5% 1'51 6
I'g | 55 231 6 19 6 20| 5 . . S . . .
22| 3 22| 3 15 3 171§ An explanation of the notation used i3 given in the preface. The amplitude Ay is half of the actual movement
51 5 '31 35 I'41 5 41 55 of the earth’s surface in a N — 8 direction, between the ends of the swing (u=-0or mm.). The period T (in seconds)
16| 6 21| 6 30| 7 38| 7 . e e . § s . . :
is the duration of a complete oseillation, 7.e. both extreme positions are passed through once during the time T.
3] 6 3|7 29| 7 27| 63
22| 7 28| 6 25| 6 24| 6
21| 6 20| 6 26| 5 7| 5§
315 315 'z 5°5 20 5
1t 451 091 5 08! 5% 1e! 5

2. VaLeNciaA OBSERVATORY, CAHIRCIVEEN (KErrY).—Lat. 51° 56’ N.  Long. 10° 15" W.
Heights above Mean Sea Level :—Station, H=12:6 m. Barometer Cistern, H,=13-7 m.
Heights above Ground :—Thermometers, h,=1'2 m. Rain-gauge, h,=0'56 m. Sunshine Recorder, h,.=12-8 m. Cups of Aunemometer, b, =139 m.

Day.

-

~ OW N O L

——

Means
—_
Norma]
40 years|

‘as - . L. . Magnetism.
Pressure Humidity. Wind Direction in Rain
at Air Temperature in Points (8 =E,16=S) Cloudaf}cllnount 24 S . =
Station Degrees Absolute. and Velocity ‘ hours | -= N | 8 H
Level. PY:SI:‘ ?:;Z Percentage.} (metres per second). Weather. begin-| = Remarks. % 3 *§ 9 j";;
sure. ‘ ning | = £e| 22 £
o ; - ‘ 0L * g= | g7 ]
9h. |21 h. J9h, 21 h“ Mux.\ Min.| 9 h, 121 h.| 9 h, \21 hj 9h. 21 h. 10h | 22h = (=] K
T 200+ 200+[200+[200+] | Tenths of Sky
mb, | mb. o | e o o millibar. % % m/sec. m/sec. covered. mm. { hrs. Y e e
1022°0/1021°5 § 82°3 ! 8170 |2 85 | 81 p1I'§ 98] 99| 94| — 1| — 1] 10=%"| 9 2'0 | — | Heavy mist and e.
1015°3 10086 | 83°2 ; 83'4| 84| 8rjiz2|11'9| 98| 95§ 2 7 | 18 6| 10=" | 10="e 6°4 | 01| Gloomy and misty.
994°6 | 994'8] 841 | 8o'1|x85 | 79 l12:5] 74| 96| 72| 17 9|25 14fr10="0 | & 158 | — [ Gloomy. Intermittente7 h.—15h.
1008°6 (1014°5| 787 1 81°3 82| 76§ 6'4| 88 73| 8130 13)22 12] 6 10 1'5 | 16| T 4 h.  Squally a. Visibility.
10110 {10023 82'6.84'5 x85| 81108132 91| 99| 22 9| 22 7 ] 10=" | 10="e }216'8 | — | Unsettled appearance. Inter-
10034 |1011'1{83'5 {833 |2 85 (x 83 f1r9 (112 95| 89|24 11|27 8| 10=" | 10=° o8pory =" [mittent @°.
1015010180 82°1 |83'9 | 84 ( 824112 /12'9| 96| 99| — I — of10=" | 10=""] 48} — §Gloomya. Heavy mistp.
10180(1017'0§84°2 1 843 |85 |83 | 13'2| 132 100 | 98] 16 5116 6]10=" | 10=° Frl—j="
1018'0 |1026'5 | 829 | 81°8 285 | 8rf1r-2| 95| 92| 85/ 26 5 2§ 6{ 7 6=" 0'3 | 06 @ Showers a.  Visibility. 1792520 15'4| 68 89
1029'2 ‘102771 81°3 1 807 | 82| 81]102]102] 94| 99] 25 4 | 24 51 6=0 8="0 o8 f 081 =0 Tair to showery.
1023'1!1015°2§ 81°8 | 82°9{ 84| 81 11’2 I11°'5| 99| 94| 20 3| 17 51 10=* 5 28— =°
10169 11022'3] 824 | 806 |« 85 | 8o 91| 98| 76| o94]26 8| — 1|10 5 1o | o'z Visibility ; dull
10270 '1028'51754180'3| 81| 754 68| 88| 95| 8] 4 2)22 2§ 7 10 1’5 | 2'5| Fair ; visibility.
1025'3'10237|82'6 | 82°8 | 84| 8o 11’9 11’5/ 99| 96| 16 5| 17 4 | 10="e | 10="%" 1'5 | — | Heavy mist a. and p.
1019°4 1018'51 83618231 84| 82125 91| 99 78 | 16 6|24 11§ 10=° 2 '8 | — | Gloomy, with =9
1026310318 | 817 | 82°1| 82| 81 ] 85| 81| 76| 70|28 6|32 a4l 7 10 -— { o2} Fair to dull. . Visibility.
10347 103481767 179'5| 82| 77| 78} 71| 96| 74] 6 3| o 3| 8 8 — | o2 Fair to dull.
10335110337 |80 {791 | 81| 778 74| 71| 720 7| 7 5| 6 3| 2 10 — | 60{ Fair to fine.
1032'5 103301 78'5 785| 81| 76) 71, 68| 80| 74] 8 6| 7 3| 2 5 — | o8] Finea. and p. oo
10341 ,1037°4|78'6 | 79°3| 8o | 75} 71| 7°1| 79| 74| 7 2| 10 31 100 5=0 — | o1 eo. Dull to fair.
1038310358731 ({77°8 78| 731 47 68| 89| 771 6 3|10 2| 5o | 10=° — Jo9l—. Finca. Gloomy p.
1027°0:1018'9| 785|776 | 79| 774 74, 78| 82| o1} — o| 7 2 | 1000 10=" 03] — |e. Dull 17919/ 20 16'8|68 9'1
10130 |1013-31752| 798| 81| 75] 64| 64| 91| 65| 5 2130 8] io=* ) 08 | 18] =%a. Fair; visibility.
1016°8 {1022'7 | 79'6 | 80°2 { 81 78 6‘8; 81t 72| 81f30 9| 26 3 9 08 | 3'8] Fair. . [p.
1021°3 110167 80°8 | 828 | 83| 8| 95 10'5| 90| 88 21 6'1 20 10] 10=" 10=" 0'8 | o'1| Unsettled appearance a. Gloomy
10122 1008'1 | 830 {802 | 84! 8ofrr-2| 81| 92| 79120 11|26 11{10=0 |10=" 6'6 { — { ®showers 15 h.-18 h.
10114 {1006°1 | 797 | 79°3| 8o 78| 61| 71063 75|25 11| 2§ 81 5 3 3’1 | — ] Fair; unsettled appearance later.| ...
10070 {1014°1| 788 | 776} 79 | 76| 68| 641 74| 73} 31 10| 30 91 7 3 48 | 1'4] Showery a. TAp. [A] ...
1017°211020°5} 772 } 7671 8| 761 71| 68| 851 84] 31 71 2 31 3 5 13 | 40} Showery a. Visibility p.
10237 (10283175'1 | 727 |n77 | 7t} 54| 471 754 771 4 2| — 1} o1 0 — | 61} Fine ; visibility.
1032'1 (10357 707 {776 78 [n7o| 4°4] 64| 82| 76| — I| 1z 5| o 0 — | 3°6] Fine.
1020°3 |10207 | 800 | 804 | 821 | 782 89| 88| 87| 84 56 54 75 | 72 79°4 |t°13] Monthly Totals or Means. 17922 20 16°1/ 68 . g'0
1010° . . . g - . o . . W e
0'3/1010'4 | 80°2 | 80'4 | 82'9 ' 779} 9'I] 9 3v 88 8§ 63 65 —_ — 1582 |1'32 Normals, 40 years,
_25 years 30 years 30 years 30 yTs!
2 denotes the maximum and # the minimum value in the column, Note.—The cloud amounts in italic type at Valencia were taken at 21 h.

Wt. 45577/351—400—1/15. N. & Co, Ltd. Gp. XV.
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82 DECEMBER 1913.—METEOROLOGY AND SOLAR RADIATION.

3. Kew Ossgrvatory, Surrey.—Lat. 51° 28’ N.  Long. 0° 19’ W.
Heights above Mean Sea Level :—Station, H=5'5 m. Barometer, H,=10"4 m.
Heights above Ground ——Thermomebms h,=30 m. Rain-gauge, h,=0-53 m. Sunshine Recorder, hy=13-3 m. Cups of Anemometer, h,=19-81 m.

Pressure Humidity. Wind Direction in Rain 5 Els= Earth
at Air Temperature in Points (8 =E, 16=8) Cloudaﬁ(tjnount 24 eé = :; Tempera-
Day Station Degrees Absolute. Vapour and Velocity Weather. hours| -2 T g3 ture at .
ay. Level. P res}:)sure Percentage. | (metres per second). : begin| Z | & S8 E 10 h. Remarks.
: ning } Z | =k | . © ’
o ) IV R =T e T
9h. |21l fon. 21 h.‘ Max.! Min.| 9 h. 121 h.| 9 b \21 h| on oth 10h | 2om |10 CENERN ST
i 200 + 200+!200+.200+] Tenths of Sky 200+ |200+ 200 + o
wmb, | mb. | . . o millibar. A A m/sec. m/sec, covered. mm. fhrs, o o o
1 fro1g'5it021'4) 842 82:3| 84| 82115 102| 86| 87|20 5 — 1§ 100°="] 7 sl —] — 82 | 819 |82'9 | Dull and misty.
2 |10186 1014 9 81’2 83'5| 8| 81]102 102| 95| 82— 1|18 7 1 10=0 | 10 - 1—1 - 78 819 |829g}e° 6 h. and 8 h. Dull.
3 {10083 ‘ 99331836 84°3 286|283 |105 112| 32| 8417 8117 13§10 8 o8 for| — 82 |82'0 829 ]e°attimes e and p.
4 | o961 11007 8 782,773 83| 76 68 64 78| 78} 21 5123 6y 7 2 25033 — 75 §81'8|829ge°2h. e*¥% 15h. e18h.
5 |1c04°4 i1009°2| 80°1 | 774 82| 761 81 7°4] 8 | 90} 20 8| — 1|l 9 1o="! 6325 — 72 | 80°3 | 829 | Mostly fair.
6 |1003'6i1006'1|78:81784! 8o | 77| 74 71| 81| B 6 51 7 3 | 10=° 9=" 33— — 73 |800|82'9gf®15h,—20h. Dull and misty.
7 10162 '1021°2 76°9 785 79| 764 71 85| 8| 93§y— o] — 1] 10=" | 10=° 0'3 51 | 797 | 82°8 | Mostly dull and misty. @°16h.
8 [10232i10218|810!839| 84| 79) 98 122 92| 95116 2|19 54 9= | 10 — Jos 73 |79°7 | 8277 | Mostly dull and misty.
9 f10182!1019'6{84°4{822| 85| 8of12'2 88| go| 76|20 6 | 26 3} 10 o o8 — 83 | 808 |82'5| Mostly dull. e 18 h.
10 [roz31 10233)80'5 80| 83! 78} 8x. 88| 78| 87122 4)24 2310=" 10 — -1 - 75 1808|824} =° Fair but overcast,
11 Jro233.1020'5f 79518031 81| 771 85 81 871 797 22 2 | 21 3] 10=" |10 e 74 |80°3182°4 =9 Fair to dull.
12 }ro14'610187|83°381'4| 85| 8112, 88| 8 1 8i}19 7123 2] 9  {10=° — 11— — 79 } 803 | 82:4 | Fair; dull and misty later.
13 J1024°3.1026°6{77°4177°3| 81 771 774 71| 87| 87|23 2|21 31 o= | 2=0 — j 60} — 7 |803|82°4]— a. and p. Fine all day.
14 - 10263 '1026'2| 76'8 { 79'2| 8o | 76| 68, 78| 85| 8z ]z0 3| 22 2] 6=% 1 ¢ — {51 — 72 | 79'3 | 82°4 ) — early. Fine.
15 froz2s1i1021'9{81-2 /820 831 78102, 95| 95! 85|19 4|19 5| 10=* 10 — -1 - 70 1791 | 823 | Dull throughout.
16 1019610221} 802 81'0| 83| 8} 71 71| 70| 68323 3|26 6] o=’ 9 — a1} — 77 1798 | 82-3 | Fine till 14 h., then fair.
17 J1o28'110319f 802,799 | 81| 791 7°4; 78| 75| 78] 30 5132 5 { 10=" 8 o3 —| — 77 179°8|82:1} Dull. @°14 h.
18 [r032'9 10330{79'3i770| 80| 76) 81| 61| 8 76| 1 3| 3 4| 10=? o — 75 1797 | 820 | Dull e. ; fair later.
19 l1033'4'1032'1|754  79'1| 79t 74} 54 78| 73| 84| 3 31 3 4 §10=% | 10="' — — 66 1784|819 —early. Dull
20 110338110359 762788 | 79| 76| 61, 68| 79| 74| 4 31 3 3§ 9o=" |10 — 72 | 78°5 | 81°9 | Mostly fair.
21 t1037° 4r10364 77'6 740 79| 73] 64 58| 76| 87| 2 2|— 1 lio=" |[to=—] — 71 1781 |81°8 | Mostly dull. = p.
22 liozo'git021°4|74'6 | 7579| 96| 731 6'1| 64 89| 83| — 1| — 1] 10=" |?o0=" — |- 66 1774|818 —. Dull with ="
23 [10132i1006°5|73°6 {761 | 77 738 58| 7°1] 92 93| — o|— 1| 10= 1o=" |z 89 67 |772{8t7]—=0a e13h.-23h
24 l1oo7'0l1016°9) 738 | 74'8| 781 74| 6'1| 54| 91| 79|26 2| — 1| 1='<| o— 03§49 — 67 176'9|81'4]— a. and p  Mostly fine.
235 [1o2z'9 /10203 ,.8!79°8] 8o |m7z| 51| 88| 8| g9o}24 219 61 9="<| ¢ 03 nes |76'3|81°3] — a. Mostly fine. °14h.
26 Jrer7'7:1009°0f81°9|82'3| 83| 8o o'1| 98| 8| 33f20 8|19 10{10 10 41y —1 — 77 1769 | 81°1§ Dull to fair, < =
27 |1007°3 {:1004‘4 782|772 83| 774 71| 64| 79| 78] 21 5119 5| 6=° 2 — frol — | 75 |781|88)jeoh.-3h. 30m. Fair,
28 | 9951 998'1)737 (743 76| 744 58| 54| 89| 8o 22 2| 26 4| 3=~ 8~ o3| 13 — 68 |77'31808]— a. and p. Fair to fine.
29 | 999'4 1008'1173°8 75°1| 76 |n72| 47| 58| 76| 82|26 3131 5] o= 4 — jor{ — 6; |76°4|808|—. ¥ 9gh. Fair o’ 18 h.
30 l1016°5 1023°2) 525 | 72s|{ny5 |m72 | 41| 41| 68| 70|30 4|32 4] 1=° O — }s56] — 69 |76'2|80'7 | — a. and p. Fine throughout.
31 j1031°6 1036°6| 721 | 723! 76 |m72 ] 4°4| 37| 73 m61 )32 232 2| 1=%| 10 — {571 — 68 756807} — a. Fine day.
Means 10184 1019'0 782 78'7 8071764} 75| 76 83| 82 3'5 81 77 6°7 237 {130l — | 72'8 | 79'1 | 82°0 | Monthly Totals or Means.
Normallror34 1013°4§76'9 | 7 ’ 79 61748} 72! 73 ! 87 | 87 36 36 — — 510 {1'19] — — — | — | Normals, 40 years.
40 years 30 years 30 years 30 YIS
' 25 years.

4. EsgparLe OBSERVATORY, DumrrIESSHIRE.—Lat. 55° 19’ N. Long. 3° 12" W.

Heights above Mean Sea Level :—Station, H=242'0 m. Barometer, H,=237-0 m.
Heights above Ground —-Thermometers, h,=0'9 m. Rain-gauge, h,=040 m. Sunshine Recorder, hy=1-5 m. Vane of Anemometer, h, =150 m.

i 9 h. 21 h. 9 h.
1 | 9863 98697631774 78| 76} 64| 68 82| 8224 9 | 26 81 4 7 20 | 18 Fair to fine, @ shower 13 h.
2 {9829 974'1|77'1 821 831 761 711|112 88| 96| 20 7|20 15} 710 108 22°4 | — o from 13h. ' a.
3 9645 9442|808 1814 82| 74]102|108 ‘ 97| 98|18 14|18 15j 100=° | 10@0=" frg2'7 | — o’ 3all day.
4 9584 97431737 | 729| 76 724 6°1( 4'1 i 93 69 | 16 3|24 9 | 100%- 1 o'5 4 ¥ a Finen.
5 19758 979'4]| 7r6| 6621 75| ) 44| 34 78] 91— o|l— 0o} 2 2 — |26 . Very fine a.
6 §9782 9823} 682 | 692 72 66| 30| 34 bo7al 75— 1| — 1y 6— | o— — «—, Fine, with bard frost.
7 10879 0899|731 (742! 751 7| 47| 64! 771 98] — 1| — ol 10 | 10 25| — Overcast all day. €°=0n.
8 10877 o851}801 (818 284 | 75(102|11'2] 100 | 100 | 16 5 | 20 7 1'10=0" | 108°="} 66§ — =. =9and drizzle all day.
9 | 9805 9839{792(782 284 78] 81| 71: 85| 79|22 10|24 14} 108 I g 23] 23 Dull, with e to fine. —~14h.
10 | 9909 go1'5{80'1 1802, 81 |x79) 9'1| 81 90| 82|24 8| 24 7 4 100°="1 ¢ o3t — =%¢q, andp. VY p.
11} 9900 9848179'8|79°2! 8o |xz79] 9'5{ 9'1. 95 05| 20 6 | 20 6t 100° 10 71 ] — Dull and wet all day.
12 {9761 98721808758 81| %6}f 91| 64 8 | 85|20 10]16 5 | 100° 7 08 | o2 . Dull to fair.
15 | 991°4 9grol76279'1: 79| 751 71| 78 95| 83| =20 4|24 11] 100° 100 1'§jo6| T < s |2 Dull and breezy. — 11 h.
14 } 9932 992°3y79°1{799! 81 |=279} 71| 9’5 75| 96| 24 7 | 20 4110 10 3] — S S S § | Overcast all day. {23 h.
15 | 9898 9822|807 {89! 81 |z79| 98|105! 95| 98|20 12|18 13]10=" 1000="] 114 | — & £ & % | =%% Line squall SSWto N
16 | 9790 99501802 |775} 81| 761 78| 64 78| 77124 17|28 51 9 3 — o4 2 é 2 E Fair and breezy., Fine n.
17 |1005'1 1008°6| 71| 7031 78 oF 41| 44 . 8o 8 | — o — ol 4— 8 — 134 0 early. Very fine.
18 {10088 10084747 | 7521 78 72§ 61| 611 88| 84| — ol — 1{ 9 10 — | — Fair to cloudy. :
19 10083 10079\ 750174791 76| 74 61| 61 87| 86| — o| — ok 10 10=" — §— Dull, overcast, and dry.
20 {10081 10086} 738 |7531 76 1 741 58| 611 88| 84| — 1| — 2} 0= 10=" — § - Dull throughout
21 |1007°2 1004417591782, 80| 74 64| 74, 84 | 87116 6| 20 31 9=° 10 — ] o3 Fair early ; overcast later,
22 | 99631 9877177°5|752| 79 74] 74| 61| go| 82120 3| 24 6110 6 — | — Dull all day. Fine n.
23 {9798 974'8}763|749! 78| 74| 71| 61| 93| 85] 20 5| 24 3§ ro=° 5 10} 1'4 Fine to dull. e 14 h. 30m.
24 | 9768| 9878} 74'8 ! 7091 76 7o 5°1| 30| 73 n62]|32 1022 6] 5— o 1'3] 52 Fine, bright, and cold. « u.
25 ) 9854 979'2)74°4|799] 80| 7f 6°4] 9’5} 95| 96} 16 2|20 14] 100=" | 100° 160 | — %°5h. Dull andeold. Jp.
26 | 978'4| 96831764 |74'4! 80| 74} 68} 58| 8 | 8|20 9|24 4]10 se=°{ 155 — Dull and squally. %
27 | 9687 96701737 | 729! 75 723 5°4) 47| 8 | 78122 11|26 7110 2 331 — )‘ (4 in. deep).
28 | 967°3| 9704} ;13| 716, 73 ) 37| 51| 72| 93|26 g3 13] 1 5% — 147 B¢, Beautiful day. < 20h.
29 | 9781 9866} 726 | 22| 74| 71} 58| 51| 99| 86|32 13|32 91 3 1 1’5 | 38 E (4. Cold and windy to fine.
30 | 993°3(10003) 702 | so6| 73| 6| 37| a1| 73| 82|32 30— 2{ 3 I — |41 Xearly. Veryfine. [¥](4in.).
31 }1005'5110057) 6205 | 677 | 60 Im 62 ) 27| 34| 971 86| — 1| 20 2] s o o8 |%40 [%]. Very fine all day.
Means| 9864 | 986'8] 754 { 75'5 | 78'0|72'9] 6°5| 6°6 } 8| 86 60 6°2 81 6'4 |141°1 J1°20 . Monthly Totals or Means.
Jean| o744 | oraz| 767|771 (792 |7a3] 74| 761 90| 0o 73 7a| — — |#6r4 ot Normals.

The solar radiation is the mean of the readings within the nominal hour of observation (11 h. 30 m.-12 h. 30 m.) unless some other hour i is specified.
Temperatures at or below the normal freezing point of water are printed in small type.
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Potential Gradient, ) | Velocities of z Air-Earth P & : L
Volts per metre. Cha.xxgela (}.};gr | Tons for 1 volt | By “Current 28, é £l Horizontal Force. West Declination,
Day. Factor 1°81. : per centimetre. | 22 x 10, R e £EE£8
T X 5_2“5 %’E‘g Maximum. | Minimum. 4R‘ o Maximum, | Minimum, R:
3h. ‘ 9 h. llsh. 21h) +. | - +. - |8 ey Co © © 18000 y +. | 18000y +. | ange. 15° +. 15° 4. ange.
vjm. | v/m.| v/m, | v/m. |E.-m.U.[E.-m.UJem/sec. | em/sec. [E.-m.U]  Amp/cm® ¥ hm , ¥ h m v S hm , hm.
1] 105 | 285 | 495 | 565 ] 420 | -300 — — — —_ — o o 499 | 737 481 235 18 368 330 29°8| 2210 ‘ 7°0
2] 320335285 | — | 38 | 200 — — — — _— o] o 499 | 7 35 t 473 | 21 52| 26 3571 | 12 45| 29°1 | 20 44 6'0
3] — | 265 | 265 | 150 | 400 | 360 — — — T — o o 499 | 658 480 | 1249 | 19 34°6 | 12 27 | 30'7 | 20 10 39
4] 105|415 | 2% | 310 — — — - - - - I 1 499 | 7 12 {431 | 19 13 |63 3479 | 17 37 |n19°5 | 19 23 | ®1I5°4
51320 115|485 | 750§ 360 | 120 -— — — 1-10 1 1 506 | 530 469 14 47| 37 36°7 | 13 52| 27°9| 2359 88
6675|710 | 635 | 610} — — — — — —_ — o o 496 | 18 30| 476 | 11 7| 20 34°3| 1346 | 27°8{ 0 2 6°5
71610 515 | 275 | 460 | — — — — — — o I fax526 21 30| 474 19 7| 52 34°8 ' 12 39| 28722 44 6°1
3] 470 | 645 | 345 | 250 | 420 | 380 — — — | 08}t o o | so4| 620 4792318 25 | 347 1337 | 3171} 0 2 36
9| 70| 170 | 160 | 560 | — — — — — 0°55 o o 500 754 47219 of 28 34'6 | 13 o 29°2[191I0' 354
10 | 230 | 480 | 390 | 505 | — - — - - o o | 4095|1912, 479 | 1055]| 16 35'7 11249 31°3| 3431 44
I {380 | 635,485 | 390 — | — — — - o o | 498| 910 481) 310| 17 | 33:7/.1333| 31°1| 740 26
12| 9o | 285 | 335 |620f — — — — — — 0°95 o o 500 | 18 48 ' 481 | 20 58| 19 34°6 | 12 25| 29°1 |20 5  5°§
13 | 415 | 655 | 460 | 505 | — — — — — — — [} o 498 | 19 18 © 486 | 11 41 12 346 12 32| 30°3 {21 38: 4°3
14 | 320 { 440 | 425 | 470 | — — - — — — — o o 502 | 12 3 480 | 16 9 | 22 35°6 | 15 59| 30°8 | 2158 48
15 | 250 | — | 390 | 380 — — - — — ' 1'35] o o | soo| 858 485|2339| 15 | 3470/13 9| 306| 248 34
16 | 125 | 5151 325 | 285§ — — — — — — — [¢] o 502 | 850 | 482! 1 5| 20 336 | 543] 31'0] 2028 26
17 | 170 | 400 | 560 | 595 | — — — — - - 1 [¢] 498 | 18 10 . 483 { 4 381 I3 33°8 11243 31°1| 743 27
18 {530 | 790 | 760 | 940 | — — — — | = o o 503 | 1§ 25 | 4881 141| 15 34°8 | 11 49 | 28°8 | 22 I3 6°0
19 | 860 [1160 | 955 | 760 | — — — - o= o [¢) 502 | 9 6. 469 |14 58| 33 36°9 | 14 50| 29°3 | 22 33 7'6
20 | 540 | 840 | 610 | 865 | — — — — — ‘ — o o 499 | 19301 4781 1 c| 2I 33°3 Iz 12| 30°6 | 18 53 27
21 § 715 | 910 | 335 [ 380 | — - — — - - Y 0 { 497 | 22 45| 4863 I1 52 |n1I 33°4 | 1243 | 291123 9  4°3
22 | 415 | 540 | 620 | 585 — — — — —_ ) - o o 505 | 10 zéi 4830 1 5| 22 334119 3| 30°9] 6 4 25
23§ 460 | 585 | 2+ | 2z~ — — — — - | - 2 o 493 | 915, 477 123 9| 16 32'4  I1 46| 30°8| 740 n 1'6
24| 620 | 840 | 435 | 700 | — | — — — - - o o | 40| 935/ 474 1 6| 16 | 33'3,13 5| 30°5|2019 28
25 | 550 | 680 | 520 | 285 — — - = o I 499 | 550 443 121 15 56 34°6 | 11 18 | 22°5 12048 1271
261 70 | 125 | 185 | — — — — — - = I I 499 | 223 455116 31| 44 |©39'9] 2 ol 268! 1630 131
27 t =60 | i85 | 210 | 285 ] — — — — — . — 1 1 402 | 22 4| 4651 17 49 | 27 347 11343 27°51758| 7°2
28 ] 135 | 320 | 195 | 195 |- — — — — L — o o 485 | 22 57 | 468 | 120 17 34°4 13 25 | 300 19 22| 44
ol 2T 22— =] =1 = = = — 9§ 1| o 49|73 475| o053 14 | 3373 1258 285 2041| 48
30] — | — | 540 | 620 — — — —_ — o — — —_ — — — —_ 0 = —_ — —
31 | 220 | 790 | 920 | 795 —_ _ — - - o — — — — — — —_ = — — —
M, | 370%| 5617 475%| 541%) — | — — — - — -1 — 91— |49 — 474 } — 25 | 347 — 29°1} — 1 56

* 23 days. The mean values of the Potential gradient in Table 5 are computed from the data for those
A similar note applies to the values in Table 6.

given in the table.
return of magnetographs to their original position in the basement of the Observatory.

6. ESkpALE OBSERVATORY.

z Indeterminate.

days on which values at each of the four hours, 3h, ob, 158, 21B, are
Magnetic curve measurements on 3oth and 31st too uncertain, owing to

Potential Gradient, Velocities of | & Air-Earth = = ’ : :
Volts per metre. Charfti (}?zgr ¢cd Tons for 1 volt | 5 .- Current |23 =) é g, North Component. West Compeonent. Vertical Component.
Day. Factor 5°24. ’ per centimetre. | 25 x 1016, ° gm 5055 ;

0 2 x 'Ej-o'-'“s é’,g*g Maximum. | Minimum. | Maximum, | Minimum. |Maximum. | Minimum.
3h. 9n 15hj2n) +. | - +. - 3 a | e S °f 15000 y +. | 15000 +. § 5600y +. | 5000 v +. (45000 +.| 45000y +.
v/m. v/m. v/m. | v/m. [E.m. U |E-m.U. em/sec. | em/sec. [E.-m.U.]  Amp/em? T lhm| vy ~ (hmfh m| vy [ ¥ |[hmjh m.y |y b m

Ly 5511591 21 1381 — — — — —_ —_— — 2¢ o 5 33| 1018] 994 3 20} 333 177| 134,22 3 16 20, 258| 248, 4 28
2 35|31 — | — — — - —_ —_ — — 1 |20 50| 1021| 987 21 50}12 40' 164| 132|20 41}20 22 260| 249 10 8
3 — | — =948 |-284 — — - — — — 2¢ o 6 50, 1015 995.12 43§13 33 162| 142|20 814 20 257 251 8 42
4] 111 | 422 ; 560 | 249 } — — - - — — — 1b 2 |10 34| 1019|R045] 19 12F17 50! 170| M 66 19 18|19 17 2304] 250, 10 47
54235, 512 | 360 | 457 — - - —_ — oa 1 522 1022 976|12 38} 7 50, 177| 125 24 O 16 6 270 248! g5 28
61539 1 124 | 464 | 512 — — — — — oa o 6 13 1013| 989|110 57}13 43‘ 161| 122: o 1z| % ‘ ol B T
71 83| 104 | 831 124] — — — — - — — Ia 1 |21 27 ®x1056| 985|19 2{2I 24| 173 127522 k74 IS B e A B o
81422 540 | 256 | 124 | — - — — - — — oa o | 6 18| 1023|1001 |14 44|11 56} 165| 142 23 22§22 50: 257 246! 6 20
9| 76 =76 | 104 | 104§ — — — — — — — 2b 1 |16 16| 1019| 984|19 o}18 21| 161| 127,19 7|I9 I9 263) 250, 7 57
10} 104 “ 118 | 131 | 124§ — — — — - - 1a o |17 52| 1015| 99610 54)12 45| 165] 147 9 16]15 38 258 252{10 20
irf 83| 48207 | 111} — — — —_ — — — 1b o | 6 35| 1016|1001 11 42|13 32| 156| 145! 4 10|14 27| 257| 250 9 35
121 69 | 55| 187 | 346 — — — — | 2 o |18 51| 1010/ 1000|21 o)14 10 161 130 20 50|21 2 263 250 10 45
13200 & =62 90 — - — — — b o |18 23| 1014)|1001|11 49f13 22, 160| 143 20 36|21 50| 258| 250 10 1§
1gprr 138 | 6212494 — | — — — — — 1 1a o |23 13| 1014| 993|16 815 59 168 143 23 35f18 10. 259 247 10 37
15 | 111 | 138 | 111 | =I4 — — — — o — b _ + i + ¥ \ + 1 + o+ +
e R B A - - S S 2 N I T R A N O A N L B
17 1588 | 353 | 471 | 353 § — — — - — oa o |18 6! 1016 1005] 11 52]13 20; 160! 146, o 11}16 30 259| 251 10 45
181152 | 221 | 166 | 242§ — - - — oa o |19 55! 1022|1005, 11 35|13 10| 166| 133 22 20|17 50 258 25110 IO
191124 | 194 | 464 | 471 | — | — — — — — — | oa 1 | o0 o| 1018 979! 14 42314 43 181| 13722 27|16 30, 263 249 9 28
20| 318 | 332 332 | 408 | — — — - — oa o |19 32| 1014 1000| O 50|13 47| 157| 143! 0 33|16 30! 260 252/ 10 55
21 1152 ) 284 1 242 | 367 | — | — - — — oa o |22 24| 1018 1003 |11 5412 43] 158 138 .23 7|21 45. 258) 253 10 25
22 | 159 | 249 | 166 | 270 | — —_ — — — — oa o |10 7, 1018|1002 18 15}19 ol 161 145' 0 44|20 22 259| 249 10 54
23| 173 =118 | 118 | 256 | — | — — - - — | 10 o |19 52| 1015|1004| 3 7|12 53 157 146121 23){.7,}} 256] 251 10 32
24| 111 4 256 | 270 | 404 | — | — — - - — ] oa o |20 10| 1017|1004 1T 17}13 10 160| 146 2 26|19 0 255 249; 10 28
25| 159 =173 | 118 |=581 | — | — - - 2¢ 1 | 5 40| 1038| 966 21 14]10 59! 169| 84120 46)21 131 274| 2411 5 58
26 |=374 | 97 =512 | 263 | — — — — — — 2¢ 1 | 221 1032| 97812 7| 2 "5 2204| 116,16 12]16 12} 2660231, 2 28
71 2 z 1031 1 173} — — — — — — 1e¢ 1 |22 1! 1037 988112 52113 31 161 117!117 48118 10} 264] 251| 9 47
28| 166 | 124 | 284 | 330 | — — — — — oa o {22 53! 1012] 996/13 “9}13 40 161| 141[19 21]15 10 258 250 12 31
291471 | 533 | 221 401 § — - — - —_ 1b o 17 31! 1014|1001 12 37{14 20 158| 134120 41116 5 2358} 248/ 12 20
30| 214 | 463 | 394 | 325} — — — - — 1b o |23 39| 1014{1001 |18 Io|13 8| 159 14317 52)16 50| 265/ 251] 9 10
I 284 | 629 | 588 — | — — — —_ — oa o | 618! 1o12|1001|11 10 1315‘ 159‘ 145 0 “o|17 10, 267| 253 9 40
| ' s ‘____
M. 174% 207% 227% 257%] — | — — — — — — — — | — 102! 992 — | — 165: 1320 — | — ; 262| 249 —
* 26 days. See note above. 2 denotes the maximum and » the minimum value in the column. > Indeterminate.

+ Clock stopped.

+ Instrument recovering after readjustment.
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7. Tables of Wind Components in metres per second at fixed hours, togsther with the mean velocity (horizontal movement) in metres per
second for the hour with the maximum hourly run for each day, op the greatest velocity attained in a gust and the time of its occurrence.

HorvymEAD. 1§ DEERNEsS.

Height of Head above—Roof 88 m., Ground 13'7 m., M.S.L. 19-2 m. i . o 5 . . .
Heibgln, of Cups above—Roof 4°¢ nL’, Ground 7°6 m., Z\[,S.L. 152 m. Height of Gups above—Roof 1'5 m., Ground 49 m., M.8.L. 573 m.

3 h. 15 h. 21 h. Vel.in

3 h. 9h. 15h. 21 h. i . . .
Max. | iine of — Max, | Tiue of
Date, - . ma g S Date. v | , ; : 0 Hourly Max.
S. N. W. E|s. X W. E|S N. W.E|S.[N. W|E|Gust ' S N W B S N W BAS N W B S N W By,
: ‘ 1 R V. | Hrs. M. Ty ’ o _ : V.| THour.
X | 8| g0l ...}... 1‘7; 83 veefren] cer 95 e ] e i 857l 1379 {x; ;g 1 celsoltzr| e e s \112.5 wlieslesl Y el ] 130 5
L2 ! P ‘ ‘
2 s ‘i 64 ] 4o ,_,“o B 0N IR P o W] 183 24 30 2 g 560 ol g6l b atsl o foe ]| o8] ] 118 15, 17, 18
3 o6 - 7'1‘ 96| e 64l oo frogl voo w5t it 3790 el 1976 e | 3E77 19 40 3 4] .. | 33 \ weo | 47gf oee 1 42| ... 08y...0128|...] 171} 102 11
4 cee ) X Si 7‘4: U I . ‘18-0 bl geagyr e T2 ey ] 3474 12 45 4 9'2| .1 . . 154 v | 62 92, o} ven | 601 90| e} I577 10
5 TR ICTRLE T I DOV ICL 1T IO PP I U T T T 1T 246 5 20 5 67 67| ] o5 oo |58 58 36l |} 08 I, 12
6 :‘ v w3 e |3o] 85 18 55 6 20| 30| e f oo 18 1B wf | 08 e 1B e | e 38] 572 I
7 38 ... Logl...} 112 22 0 7 373 vl 33) 7790 e | 3tgrI6) | e ‘ 48] 89| oo | oen] ] 12°8 16
8 790 .t 53] ... 170 24 25 3 |18 RYTON PRI PO 0 T IRV VRN DO IO PR TR IR TR 23
.9 Cergrz3) .| 1873 14 20 9 RN IPEAIRITY [PTTE RO LN (OO0 (FYPR QNOOR [ VRS IRURS IR P R T | e 16°1 11
o o102 0 ] 1873 6 35 O T [N N S NPOT Rt FO0:S VU INUUE DU O TOrr RSO IV IO IO IS 00 10
11 49 ... 479 .. 16°5 21 45 11 22! v i) e g6 o2 b bz b yel e 2e] L] 1374 7
12 el 3ri76l ... ] 188 7 10 12 7°6| ceo | 31 o | 576 eee | 56| e f o | 5T R2 ) e ks | 471100 -0 ] 1774 12
13 e .o l20o103] ...} 170 17 35 13 e f 1Bl g0 ] | 479 e f EOf i | g0l o]t | 27 01as] oo ] 1478 20, 21
14 : ! 42 o ! 314 ... 16'5 2 25 14 v | 4°91IT 8 e | [ 64 9%6| e | el 23| 273 e R 406 | e | e ) IS I
15 405 Pae w5t st w85 L5770 ho6] e ] 2105 20 55 15 48| ol L g a2t 2] i) B0 e | L 16 10°8 7
16 1 . ixs'x‘ v b st e e BaEE | 706 76 ) ess 6 55 16 52| ... ‘ 21 wer | wau | 47| 44| ee o 17| 78] o | 65| 651 - | 16°T 13
17 e 185057 b ga] e T8 | TE) e Cas] o os e | 6| 1473 o 30 ;g O (PO RTYIPTT OO U OO U UOPS UUR IPRSY BOS PY O O 46 13
18 Lol 15 os| e w2) ol o) Lo e | 2] 49| 20 25 131 e | 0] e | xig| wee | T3] e | T4 r4f el 3ol | 13| 36 3
19 ol 36 el o) g e 8] 76 255 19 Las) el 2] e rgf | 19 w8 Z7i w6 w6 | 670 23,24
20 11 -] [T I P ] R B A v-1 [T ETTTR o 89| 2 _20 20 3°0| +or | 3°0| vea | G0l oo | 0| ere §oeee | e JTTT| s d e | v x| Ll 11°8 10, 24
21 “es 16 o4} ... .. 09 ...l 07] 35 ... 04 273 8'9 It 55 21 P TR YT NN IVOURE PR IS IRTRRTPPRN & VY IPTRR (53 NP PS8 S 16'4 7
22 o6 -«- 15{...%...] 06 1-5:... 1°6] ... ! 80 ... 30l ..o 773 ... I2°1 21 40 22 IETS IRTRNE 553 AP EUU SO 13°8| *e+ 38| e jO1| ... |09 0'g | eee 13‘8 (9]
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¥ Robinson Cup Anemometer ; Arms 0°305 m. ; Diameter of Cups 0°127 m. ; Factor 2°8. § Dines Pressure Tube Anemometer. At Great Yarmouth, Holyhead, and

Scilly th'e readings at fixed hours are taken from the Robinson Anemometer; the maxima quoted are the greatest winds in a gust as recorded by the Dines Pressure Tube,
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8. The Lower Layers of the Atmosphere from the Surface to 3000 metres (10,000 ft.) above Mean Sea Level.
Sounding’s by Kites (K.) and Pilot Balloons (P.).

EsgpaLEmuir. P, 1. EskpaLemuir. P. 2. December 16. EskparEmMuir. P. 3. December 17.
December 16, 11 h. 58 m, to 12 h, 3 m. G.M.T. 13 h. 4 m. to 13 h. 8 m. GM.T. 14 h. 33 m. to 14 h. 42 m. GM.T.
! R B B 2
Be Wind. E g Wind. S Cload Wind. i Cloud
SR ot ~ 8 Cloud . <3 oud . =3 Jlou
S8 !Ei:;"};t §:° Observations Hale;logvl;t ;% Observations Eglc”:’v};t ;% Qbserva(-i
SS% M.S.L| Direc| Velo. | Components.| g & | = and |y g Direc.| Velo- | Components. | g @ | o and dy ST, | Direc| Velo. | Components. | £ & | Hons an
CECE tion. | city. | ————— | €5 emarks. tion, | city, | —————| B% . tion. | eity. | ————— €% -
| W.-E.|S.-N.; @ | W.-E.|S.-N. | » W.-E.|S.-N.| @
| B | > >
Degrees| . Degrees Degrees ‘
Greatest metres. [from N.| m/s. m/s. m/s. m/s, metres. |[from N.| m/s. m/s. m/s. m/s Ball metres, [from N.| m/s. m/s, ‘ m/s. m/s.
} , alloon » .8 .
h?iagﬁ;_ } 860 | 287 | 22'9 +219|- 67 } 874 | v | e | o d entored } 950 | 290 | 30 |+ 28— 10
750 | 289 | 187 |+1777 |- 61 750 | 305 | 162 |+132|~ 9'4 shoon. 750 | 244 | 16 |+ 14+ 07
|
I . B _ . [ B _ . 18 I + 01 | .
500 | 293 | 15T |+139 |~ 59 L2 500 | 301 5|+ 72 - 44 25 ‘ 500 4 3 f+ '3 L 16
100 m, ] i
above | - 340 | ... . 340 | ... é 340 |
ground. J l
Ground !
1e‘°,e{_'c } 240 | ... % 240 | ... . } 240 i
|
‘ |
(gg’r"\‘i”fel‘l o 316 | 249 |+17°3|-1779] ... | Lift 18 gm. o 299 | 26°1 [+227|-127| ... | Lift 28 gm. o 330 | 68 |+ 34— 59| .. | Liftsgm.
|
EskpaLEMUIR. P. 4. EskpaLEMUIR. P. 5. December 2o0. EskpALEMUIR. P, 6. December 22.
December 18. 12 h. 53 m. to 13 h. 2 m. G.M.T. 13 h.om to 13 h. g m. GM.T. ' ~13h.7m to 130 13 m. GM.T.
ire*;at}fst %1164 Balloon } 960 | 279 | 120 +11'8?~ 19| Balloon } 770 | 259 | 100 |+ 98|+ I9 Balloon
ght. . entered entered entered
1000 | 207 | 38 {+.1'7{+ 34 st. cloud, st. cloud. low st.
. cloud.
750 | 228 39 |+ 29|+ 26 750 | 267 84 |+ 84 + o5 750 | 258 | 10°6 [+104!+ 22
500 | 242 22 |+ 19|+ 10| 16 500 | 25I 52 |+ 49 + 17| 16 500 | 250 | 78 {+ 73|+ 26|+ 16
loom. |) : ’
above 340 340 | 250 36 [+ 33 + 12 340 | 260 | 60 [+ 59|+ IO
ground. i
%gg‘;{“l } 240 | ... } 240 | 248 ‘r 2'5 |4+ 23 + 09 } 240 | 270 | 50 |+ 50| 00
Computed| Station near centre of high Lift § gm. o Station near contre of high Lift 5 gm. o 260 | 11°1 {+109|+ r'9| .. | Lift5gm.
pressure area. pressure areq. :
EskpaLEmuir. P, 7. EskpareEmuir, P. 8. December 30. Esgparemuir. P. 9. December 31,
December 23. 12 b. 51 m. to 13 b, 3 m. G.M.T. 12 h, 51 m, to 13 h. 3 m. G M.T. 12 h. 44 m. to 12 h. 54 m. G.M.T.
Greatest ‘ | l i '
height }1836 Balloon }1955 46 | 142 |-102|~ 9'9 Balloon $1705 265 | 85 |+ 85+ o7 Balloon
onr entered entered was lost |
high mist] 1750 40 | 15°7 |-100|—12'I high mist| ... in mist, |
and was and was
1500 | 276 | 178 [+177|- 18 lost to 1500 | 45 | 186 |-131|-13I lost to
view. view.
1250 | 280 | 15°Q9 |[+157 |- 27 1250 | 49 | 160 —12'01—10'6 1250 | 274 | 11'2 +11'2|- O
1000 | 285 | 13°1 |+127 |- 3'4 - . 1000 | 40 | 15°3 |- 9'7?—11‘7 2es 1000 | 263 | I1°4 |+I173 |+ I'4 26
750 | 277 7°5 i+ 74|~ o9 | 750 16 | 184 |-~ 51/-17'6 750 | 263 76 + 76|+ 09
500 | 272 | 55 (+ 55|- o2 500 | 358 | 102 |+ 03/ —102 500 | 263 | 39 [+ 38|+ o
100 m.
above j 340 | 260 | 42 [+ 41|+ 07 } 340 | 359 | 772 |+ o1l- 72| | s 340 | 270 | o2 |+ 02| o
ground, .
Ground
level, } 240 | 248 35+ 32|+ 13/} . } 240 | 360 54 oo|- 54 } 240 | ... oo o'o| o0
C
; ;8;“ ﬁ“;e;} [ 280 | 11°4 |+11°2|- 20} ... Lift 12 gm, o 40 | 17°8 |-114(-136] ... | Lift 24 gm. o Station near centre of high Lift 28 gr.
‘ 1 pressure area.

T




86 DECEMBER 1913.—THE FREE ATMOSPHERE IN THE REGION 'OF THE BRITISH ISLES.

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

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

ABERDEEN. P, 74. December 3. 11 h. 20 m. G.M.T. AperpEEN P. 75. December 5. 11 h. 30 m. G.M.T.
e B
N s Wind. E . Wind. g
wo g , g . 22
:EE 8 Iiglé&t T N = Cloud Observations I:ﬁlogvllt ;é’ Cloud Observations
i : - ,
§5 E-i M.S.L. | Direc- | Velo- Components. ic and Remarks. M.S.I. | Direc- | Velo- Components. 3 2 and Remarks.
8';13@ tion. | eity. | 1 €% tion. | eity, | ————| €%
‘W-E.|S.-N.| @~ W.-E. |S.-N.| @
. > >
Degrees Degrees :
metres. | from N, [ m/s. | m/s. m/s. m/s. metres. | from N. : m/s. m/s. m/s. m/s .
Greatest 6 Balloon entered top of isolated |} Two theodolites to 4330 m. when
height. 1760 l cumulus cloud, Two theodo-] j 433° balloon was lost in high haze.
‘ lites at first, then lost to out-{ 4250 307 | 2071 |[+16°1|-12'0| 277 The balloon followed a most
station. Vertical velocities| 4o00 308 | 1577 |+124|- 96| 28 erratic course both in gzmmt}h
: assumed as shown to fitin with} 3500 310 | 13°4 {+10°3|~ 86| 46 and in altitude, especially in
P altitudes found. 3000 313 | 15'0 |+I0°g|-102| 36 the latter during the second
; ... | (See note attached). 2500 322 97 |+ 60—~ 76| 2'I half of the flight.
1700 254 | 309 [+297 |+ 84|26 2000 323 | 124 [+ 7'5(- 98| 26
1500 256 | 244 [+237|+ 57 3'IL2 1500 331 113 |+ 55— 98] 32
1000 251 230 i+217|+ 76|30} 3 1000 320 12°3 |+ 79{- 94| 2°Q
. 500 236 | 27°3 |+227 +152 2-9Jm 500 313 | 155 |+11'4|—105] 28
' 100 238 | 140 +119|+ 74| 24 100 206 | 11'5 |+10°4|- 50| 3'2
Ground . ! . . . 6 .
level. 30 225 | 132 i+ 93+ 93 30 294 7'1 |+ 04)-29
l
g)‘;nﬁ"ét%l o 260 | 210 [+207 |+ 37| .. Lift 60 gm. o l 330 | 157 |+ 79|-136] .. Lift 57 gm.
ABerDEEN. P, 76. December 10, 10 h. 50 m. G.M.T. ABERDEEN. P, 77. December 12. 10 h. 55 m, G.M.T.
! i Two theodolites used until balloon
. i ished in Fr.-Cu. cloud at
(ilr;itﬁist } 1210 | ‘I]:?;n:_ P e } 1010 Balloon, entered loose Nb. -base of
= ] At 11 h. a measurement was made low type of Cu.-Nb.  Two theodo-
O by uephoscope of some Ci.-Cu. 925 289 | 16'1 |+152|- 51| 2°Q lites used.
1000 295 | 24°4 |[+22'2|-102| 36 cloud seen between the lower 750 287 | 220 |+21°0|— 64| 2'2 | (See.note attached).
750 291 |, 235 +219[— 85| 3°3 St.-Cu. and Fr.-Cu. masses. 500 286 | 216 |+208|- 58 20
500 284 196 |+19'T|~ 46| 3'3 | Assuming an altitude of 6000 m. 340 2§2 21°3 |+20'8 |~ 44| 06
300 286 180 |+173|- 49| 26 (the type was normal), this would 250 283 | 213 |+207|- 48} 18
. 100 284  1r'5 |+112)- 27| 35 give components of: —W.-E.= 100 282 | 13’5 |+132|- 28| 30
Ground | \ . +156m/s. ; S.-N.= - 156 m/s.
level. } 30 270 i 9’0 |+ 90 oo .. so that a further veering of the } 30 290 | 130 [+1I2°2({— 4°4
| windintheupperregions is shown,
i
g)‘;?lpgtid o 309 I 186 (+14'5|—-117] ... Lift 54 gm. o 300 | 162 |[+14°T|— 81| ... Lift 48 gm.
.8.L. {
ABERDEEN. P, 78. December 17. 11 h. 15 m. GM.T. ABErDEEN. P, 79. December 19. 12 h, 25 m. G.M.T.
s |
(irqat}ia:t } 970" e e ... | Two theodolites used. Balloon }2430 A ... | Balloon was lost in a high haze.
te1ight. : was lost in a patch of cloud of 2 26 | 6 6 , Balloon followed a spiral path
: stratus, cumuliformis type. The 2(2,30 2 7 ,5 i ,5 + °.§; s upwards, and was lost to home
380 maz | 107 +”6"2 . o rate of ascent was considerably L 0 oI i 51 s 4,7 - r ! ﬁg station at about 650 m,, by
3 8 | 82 4 oecl- %? 2,5 accelerated as balloon entered Igoo i7 | 3.2 - 09|~ 39 2| passing directly overhead The
700 3 [ 5_5 . 7 the cloud. 00 37 2,5 B 1,5 - 20 =] rate of ascent for the first 650 m.
500 31t 779 |1+ 59\- 521 24 650 41 U1 o7 |- 081 26 | L quite uniform, and this rate
250 317 638 |+ 46|- 49} 27 350 189 20 |+ 03|+ 20 2°6 is assumed for the rest of the
. 100 303 | 40 |+ 34|- 22| 26 100 249 | 34 |+ 32|+ 12! 26 fioht
GIZ‘;};?“ } 30 286 . 22 [+ 271|- 06 } 30 240 { 22 |+ 19|+ I'T °
: ’ Station near centre of high
g) z"ﬁ,})‘geﬁl o 327 47 |+ 26|- 39| ... Lift 46 gm. o pressure area. Lift 47 gm.

Note attached to P. 74:—At 13 h. a band of high Ci.-Cu. was measured with the nephoscope. Assuming 6000 m. as its altitude, the components would be:—
W.-E. +27'0m/s; S.-N+15°6 m/s. At 10h. a similar band had been measured and gave components (at 6000 m.):—W.-E. +21°4 m/s,; S.-N. +21°4 m/s., so that the
upper air currents were veering.

Note attached to P. 77 :—Balloon was sent up just as a sudden and violent squall passed over Aberdeen. The great variations in the vertical velocity are quite in order,
being obtained from the readings of two theodolites. (For example, that at 340 m. marked * was so low that independent calculations for readings of each theodolite were
made, and these gave in one case 34 m., and in the other 38 m., as the amount of rise of the balloon in one minute), At the end of the flight the balloon shot very rapidly
upwards into the cloud. During the ascent the surface wind at Aberdeen was of a gusty character.




THE UPPER AIR.—DECEMBER 1913.

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

TasLE oF HEereuTs, PRESSURES, AND TEMPERATURES.

87

Height Temperature.
1913, December 4. 6 h.23 m. G.M.T. Souspine No., 19, 1913. ﬁbgvf Pressure. REMARKS.
. Reading. | Fall per Km.,
Height P T Prace, MANCHESTER.
. Tessure. 'emp.
above M.8.L. Latitude, 53° 28’ N. km. mb. oA, °oQ,
BST ' 8 00 225"
G}?;A;rfsl } 87 km. 288 mb. 225°°5 A. Longitude, 2° 14’ W. 4 3 55
’ . 80 320 2255
Height % som o
TEM&%KE:;RE, } 70 km. 376 mb. 225°°5 A. above M.8. L., 70 376 2255 ‘
PracE oF FALL, Deepcar, near 66 400 227
BASE OF . Sheffield, Yorks. : 5
STRATOSPUERE, } 770 km, 376 mb. 225°°5 A. Distance, 44 km. 60 439 230°5 85
and 5T 500 238
Type No. 2. Orientation, 91° from N.
. 50 508 239 85
40 585 2475
38 600 2485 7
30 670 254°5
From observations at Station, at 7 h. at 18 h, G.M.T. 27 700 257°5 65
2’5 716 259°5
PrEssurE (M.S.L. . . . . 2 mb. 1002 mb,

( ) 992 m 20 767 261
TEMPERATURE, . . . . . 276° A. 276° A. 1y 800 \ 268 12
VAPOUR PRESSURE, L. r's 820

1'0 875
GRADIENT WIND :—Direction, . . 285° 310°
900
Velocity, . . 21°3 m/s. 33°1 m/s. o 931
" Correction for Curvature, . . 0'0 m/s. 0'0 mfs. 1000
. W. to E. . +206m/s. +21°3 m/fs.
Final Cowponents, S. to N. =56 m/s. N 25'4: m;s.
Ground 988 280
M.S.L.

Time is expressed in the hours 1 to 24 of civil reckoning.

Temperatures are expressed in degrees absolute (273° A.=0° C.).

Pressure is given in millibars (1000 mb. =1 C.G.8. atmosphere =750 mm. approximately).
Heights are given in kilometres (km.).

Gradient Wind is taken to be tangential to the isobar and is computed by the formula y=2w p V sin ¢.

Base of Stratosphere.—Tvyre 1.—When the stratosphere commences with an inversion, the height and temperature of the first point of zero temperature gradient
are given.

TypE 2.—When the stratosphere begins with an abrupt transition to a temperature gradient below 2° per km. without inversion, the
height and temperature of the abrupt transition are given.

TypE 3.—When there is no such abrupt change of temperature gradient, the base is taken to be where the mean fall of temperature for
the kilometre next above is 2° or less, provided that it does not exceed 2° for any subsequent kilometre. If some other

position for the base seems to the tabulator to be more suitable, it is noted in the column for ** Remarks.”




88 OCTOBER—NOVEMBER—DECEMBER 1913.—SOLAR RADIATION.

10. Solar Radiation at South Kensington.

OCTOBER. NoOVEMBER. DECEMBER.
. Duration of : Duration of . . Duration of
Day. %{I:ti, Daily Amount. Bright Sunshine. %fé” Daily Amount. Bright Sunshine. %{iﬁ; Daily Amount. Bright Sunshine. REMARKS.
Milli- Milli- Milli-
watts watts . watts o 9
5 | Joules | 7 of % of - Joules % of % of >, | Joules % of 7, of
Per CI% | ner em?, Iéal.* Hours, Poésible. per em®. per cm? I(ﬁaal.* Hours. Po/ssiblé. per e, per em? | Ideal.* Hours. Poésible.
I 47 731 45 38 33 25 x 389 40 0'9 9 14 84 14 0’0 o Note.—1 watt per cm?
. = 14'35 gramme - calories
2 37 513 32 26 23 32 362 38 0'g 9 13 108 18 0'o ¢} per em? per miunute.
I gramme-calorie per
3 53 2756 48 38 33 31 384 41 2°2 23 15 138 23 o1 I minute=07 watt nearly.
1 Joule=0'239 gramme-
4 48 509 32 12 11 26 378 41 2°7 29 20 258 44 25 31 calories.
5 35 | 447 29 o1 1 27 x 389 43 33 35 z23 163 28 I'0 13 :
If the heat were distri-
; ) buted throughout the
6 z 55 655 43 37 33 z42 | 336 37 13 1q 5 77 14 00 o atmosphere, 1000 gramuie-
calories per cm? would be
7 42 407 27 2°1 19 24 334 38 33 35 4 59 10 0’0 o sufficient to raise the tem-
; perature 4°1 (', It would
8 45 . 450 31 1'1 10 30 299 34 30 33 15 176 31 0°0 o take 245 gramme-calories
. per cm?toraise the tempera-
9 50 677 47 .3 33 20 233 27 0'4 4 12 77 14 [oXe] o ture of the whole atmos-
| phere 1° C.
10 45 1 651 46 3'0 27 13 174 21 o'o o 7 88 16 o'o o
; i N.B.—The values of
Ir | 10 145 10 0’0 o 28 310 38 37 41 8 97 18 0'o o Solar Radiation at South
\ | Kensington are obtained
12 | 42 692 50 z 57 x 52 24 258 32 o8 9 14 88 | 16 0o o from the records of a Cal-
i ‘ ! \ lendar Instrument which
13 40 564 42 2°1 19 n8 88 11 00 o 13 217 40 x4'4 | 256 depends upon the difference
of temperature between a
14 47 . 598 45 o4 4 25 206 26 26 29 14 194 36 22 28 black and a bright wire ex-
‘ posed horizontally to radia-
15 41 | 524 40 37 35 33 353 46 49 | 256 5 57 I o'c o tion from the whole of the
i sky. The values may be
i taken as representing the
16 . 39 5358 43 4’4 | 42 18 226 30 0’0o o 16 177 33 3’5 45 total radiation and the
: i maximum rate of radiation
17 - 38 708 56 52 | 49 25 248 33 2°0 23 13 72 13 0’1 1 per ¢cm? received by a hori-
* ‘ zontal surface. If it is
18 1 38 1 665 54 53 1 50 28 204 28 1°4 16 12 106 20 oo o desired to compare the
' ; values published for Kew
19 @ 38 556 46 41 | 39 20 204 41 4'6 53 s 109 20 [o}e) o and Eskdalemuir in Tables
i ! 3 and 4 with the simul-
20 . 33 393 33 0'4 4 9 | I14 16 oo o 13 134 25 [eX) o taneous value recorded by
i ‘ the Callendar Instrument
‘ i the former must be multi-
21 II 134 It 0'o o 10 129 18 0'o o 4 58 It oo o plied by the cosine of the
! zenith distance of the sun
22 | 40 703 61 50 49 18 244 36 3'5 41 7 52 10 a'o o at the time of observation,
‘ : The duration of sunshine
23 | 32 443 39 15 15 10 n 86 13 00 o n3 n 50 9 00 o |in this table is obtained
[ { ' from a Campbell-Stokes
24 ' 23 360 32 12 12 29 183 27 o'y 8 13 185 35 29 37 Recorder.
25 | 25 360 33 2'0 20 19 172 26 03 4 10 127 24 . 0'0 ¢
Ir For values January to
[ March see p. 14; April to
26 | 28 n 59 5 o' o 13 134 21 o'o o 8. 95 18 G'0 o June see p. 46; July to
| ) September see p. 66.
27 38 323 31 08 8 . 10 93 14 0'0 o 15 151 28 07 9
28 ‘ 30 416 | 40 : 21 21 18 219 35 45 55 15 151 28 06
29 | 34 504 50 42 43 26 253 41 33 40 10 82 15 00 o
|
30 | 45 452 45 | 16 16 1 89 14 oo o 13 210 39. 35 45
31 ‘ 32 490 50 50 | x52 14 201 37 29 37
| |
Total ! 15443 | 79'8 7181 503 3841 244
39 24 31 19 23 10
Mean 37 |R=498 H=2'57 22 |R=239 H=1'68 11 |R=124 H=o0"79
MRati(J)) ofl R R R
ean al ’
Amount tZ H 194 H ™ 142 . H™ 157
Mean Duration.

* The *“Ideal” intensity of radiation at any instant is taken to be a function of the Sun’s altitude ouly. It is approximately the highest intensity recorded at South Kensington
for the corresponding elevation of the Sun. The ‘“Ideal” amount for the day is found by integrating the ‘‘Ideal ” intensity from sun-rise to sun‘set: it is the amount which
could be recorded on a day when the atmosphere was in its most transparent state from sun-rise to sun-set. A memoir dealing with the subject is in preparation.
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Summary of the Records of Registering Balloon Ascents and Data for
Additional Ascents not included in the Monthly Issues.

L

IN all, during the year sixty-one more or less successful ascents of registering balloons
were obtained, and the more prominent features of each ascent are given in Table L

Instead of being at Crinan, as in previous years, the ascents during the inter-
national week were at Eskdalemuir; and since a south-easterly type of weather
prevailed which carried the balloons to the North-West and North, these ascents were
very successful.

Nine ascents were also made at Farnborough by Mr. A. Ryan during the period
December 1912 to February 1913. The results were worked up by Mr. J. 8. Dines and
are published herewith.

The positions and heights of the different stations from which results have been
published are shown in the following table :—

Place. Latitude. Longitude. Height above M.S.L.
o , . S metres,
Pyrton Hill . . . 51 38 N. 1 oW, ‘ 150
Manchester . . . 53 28 ,, 2 14, : 40
Mungret College . . 52 38 8 41 ,, i 15
Eskdalemuir . . . 55 19 ,, 3 1z, 240
Farnborough . . . 51 15, 0 45 ., 75

Very fair success in the matter of finding the balloons attended the investigation
until November, but out of five balloons from Pyrton Hill in November and December
none were recovered.

It will be seen from Table L. that a very large proportion of the ascents were in
May, the date of the international week. There were none reaching 9 km. in March
and December, and this distribution causes a difficulty in calculating the mean annual

temperature. The plan adopted has been as follows :—The mean for each month has
Wt. 45577/351—400—2/15.—N. & Co., Ttd. ' Gp. XV. 20
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TasLe L

Place. Date. | Time. Type‘ H. | T. H. T. P, P, T, Db B.
h m. km. | °A. j km. ‘ Ao mb, mb. | A, - km. o
Pyrton Hill Jan 1 15 o | 2| 109 [210 147 ‘;zll 1011 298 250 154 35
Pyrton Hill . w 31 7 o) 1] 100 |14 123 | 15| 1011 301 | §3 - 77 41
Limerick (Mungret (‘olleoe) w o | 715 ? 9o |25 98] 19 tool 300 | §53 1 37 85
Farnborough s, 8117 o I 97 | 20 ' 16°5 | 19 | 1018 303 | 50 @ 260 339
l'ambmough » 12| 16 4§ 1 7% 26 . 17°5 i 25 | 1002 286 | 45 87 83
Pyrton Hill , 20| 10 20| 1 79 | 20 135129 | 987 | 284 48 89 62
Farnborough , 30|17 15 1] 109 | 14 154 | 10 | 1002 304 | 55 . 580 112
Pyrton Hill Feb. 6 | 7 o| 1| 114 |04 12°3: 08 | 1014 | 303|531 67 75
Pyrton Hill w 71 7 6 1| 104 |09 110! TI0 ]| 1016 | 303 |52 113 8o
Manchester . 81 7 o] 2 82 |29 149 25| 1014 | 296 |48 185 | 121
Farnborough ,y 10 17 1% ... 7340 | 1030 | ... 87 83
Farnborough s Il 17 18 | ... wee ' 7'5 139 | 1038 16 130
Pyrton Hill w9 15 30 1| 108 o9 112! 12| 1034 | 314 | 54 19 | 10§
Pyrton Hill y 21 15 3% 1| 100 |11 . 13417 | 1018 295 | 45 69 | 243
Farnborough 22 18 o} 1§ 107 {08 123] 9 | 1031 295 | 42 ! 1
Pyrton Hill Mar. 25 16 50| ¢ ? ? 80 ! 32 | 1023 ? | ... 80| 270
Pyrton Hill Apr. 4 7 2 1 96 | 16 124 | % | 1015 ] 295 |47 63| 285
Pyrton Hill May 5 18 §5{ 1| 105 | 16 152,17 | 1003 | 300 | 52 ' 31 | 147
Manchester w 5 7 Ol 1| 104 |24 17°1]27 1004 ]| 292 | 50O 22 173
Eskdalemuir woow 7 5| 2 7°9% 26 . 152 | 20 | 1011 300 | 49 34 42
Eskdalemuir » o 18 37 1 96| 17| 150 20 | 1008 | 300 | §2 . 29 60
Limerick (\Iungret Colle"e) w7 0] % g4 |17 113 ? [ 1008 | 297 | 49 94| 130
Pyrton Hill w 6| 653 % . 96|17 | 100 21 [1000]| 3c0| 53 . §I 360
Pyrton Hill w w19 of 1| 85|21 147421 999 | 291 |46 67 | 355
Manchester w s | 19 301 1 ’ 95 | 20 | 1673 | 21 | 1000 | 284 | 48 ' 103 | 324
Eskdalemuir w o w7 5§ zi 103 |14 | 132 |24 | 1004 | 300 | 5I 84 | 334
Limerick (Mungret College) w o w712 1. 82|25 150! 26| 999 | 291 | 45 20 30
Pyiton Hill . w 71 645 1| 9126 100 28] 1001 | 295 |47 47 76
Pyrton Hill w | 1855 7 i goll 26 g2 | 26 | 1002 | 296 | 47 | 173 77
Manchester w w | 6 0i 1 g1 |2z 165211002 289 |47 42| 353
Eskdalemuir w s 7 00 1! 9oliI1g| 106 24 | 1003 | 296 |48 102 | 3I}
Eskdalemuir . w w19 o 11 81|17 150 18 | 1005 | 291 | 45 3§ 351
Limerick (Mungret College) w w7 7 1 78|23 105 ] * 991 | 288 | 45 60 o
Pyrton Hill . y 8 652 1 10| 13| 117117 | 1000 | 303 | 54 112 28
Manchester w »| 6 0! 1 104 | 19| 1271 | 22 | 1000 | 294 | 52 95 16
Eskdalemuir » w7 0. 1 95|17 | 142 |21 1004 297 |50 72 o
Pyrton Hill »w 9| 652 1, 100|19]| 11 [ 22 | 1000 | 300 | 52 ; 120 4
Pyrton Hill woo» | 1853 2 I 9’1 | 20 { 100 | 20 | 1001 297 | 50 123 I
Manchester y 19 o 1| 99 | 21 | 12°8 | 22 | 1001 296 | 51 174 343
Eskdalemuir w w7 o1 9'1 | 20 | 152 | 25 | 1004 | 297 | 49 120 | 340
Eskdalemuir . o oaw| 19 3| 1 g1 19| 120 | 23 | 1005 | 297 | 49 | 219 | 335
Limerick (Mungret Collefre) woow | 713 1 73 | 22 | 142 | 30| 989 287 | 4% 98 | 327
Ditcham Park . . wo o | 7 o] ¢ 7 ? 777 1 1 | 1003 | 2 131 3
Pyrton Hill »w 10| 653 } 2 95 | 23 | 14'2 | 24 | 1005 | 292 | 44 | 116 6
Manchester vl 583 1 85 |30 | 149 | 29 | 1004 | 297 | 55| 162 | 344
Ditcham Park . ’ 7 ol 2 90| 23| 106 |25 | 1006 | 293 | 49 | 141 10
Pyrton Hill . June 5 7 ol 1| 103 |22/ 170 25 | 1005 | 305 | 58 75 | 351
Limerick (Mungret College) July 3| 717 1| 119 07| 153 ? 1026 | 319 | 6o 86 | 192
Pyrton Hill » 2911966 1| 120 14| 176 | 20| 1017 317 | 61 93 304
Pyrton Hill Aug. 519 30 v | 11'3| 18| 129 | 20 | 101§ | 307 | 5§ 9o | 118
Manchester w 7011945 "1 1 ? 65 | 42 | 1016 7. 80| 1350
Pyrton Hill y w| 653 1| 102 |22 146 28| 1016 | 311 |38 go | 130
Pyrton Hill 5y 8 6 55 1 | 10T |21 | I1'5 20| 1012 304 | 54 48 125
Pyrton Hill Sept. 4 | 9 o 1 1] 105 | 18| 1461 ! | 1017} 315159 32 337
Manchester o 5§ 40| 1| I1°4 | 14| 1270 21 | 1022 309 | 60 41 314
Pyrton Hill w 15| 16 22 | 1 84 | 26 | 14'5 | 27 | 1000 296 | 49 59 34§
Pyrton Hill Oct. 2| 6355 ' 1 97 | 19 | 12:4 | 23 | 1009 | 305 | 54 66 | =277
Limerick (Muuglet Colle<fe) w » | 178501 2| 110 |21 | 146 20| 1011 310 | 59 | 124 | z10
Pyrton Hill w 13|15 53 1| I25 | o1 | 148 04| 1028 | 31759 41 100
Manchester Nov. 7 6 s I 88| 15| 196 : 11 | 1002 283 | 43 111 155
Manchester Dec. 4| 6 23 2! 70 26 87 \ 26 | 988 | 276 | 42 44 91
Means 9'65/ 187 130 204 1007 | 2983|509, gy
Corrected Means f. | 102 ! 16 L. | 1o13 !
i |
H, denotes the height in kilometers of the base P, denotes the pressure at 9 kin.
of the stratosphere. j Tm the mean temperature of the air column
T, ,»,  the corresponding temperature  in ‘ between 1 and 9 km.
degrees absolute (273° A.=0° C.). | D the distance the balloon travelled in km.
H, ) the maximum height (height of thetop). | B the bearing in degrees from north of the
T, " the corresponding temperature, i falling place.
P, " the pressureatmeausem levelin millibars.

* The cases where T, is missing are excluded from this mean.
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been formed from such ascents as are available, and the annual mean has been
formed from the twelve monthly values. There being no suitable ascents for March
and December, the two ascents of Mr. Ryan have been utilised from the previous
year, and the case of March has been met by assuming that its temperature at each
height lay midway between those of the two neighbouring months. The plan cannot
be considered altogether satisfactory, but is perhaps the best available.

The means have been carried to a height of 14 kilometers in accordance with
previous usage. Where an ascent has not reached this height, but has penetrated well
into the stratosphere, it has been assumed that a truly isothermal column of air has
been reached. The great number of high ascents that have been recorded prove that
this is an allowable assumption, for almost all such records show that after the inversion
or cessation of gradient has been passed, a uniform temperature sets in. This considera-
tion also allows us to take the mean temperature at 14 km., as also the mean for any
height between 14 km. and 20 km. For heights beyond about 20 km. reliable informa-
tion is lacking.

MeaN ANNUAL TEMPERATURE.

Ground.| 1 km.| 2 km.| 3 km.| 4 km.| 5 km. 6km.[7 km. 8km.19km. 1o km,|11 km.|12 km.{lg, km.| 14 km.

°A. | °A. | A | °A. | CA. | °A, °A. °A, | °A, °A,
55°5 | 48°9 | 41'8 | 35°0 | 28-9| 23°1| 19'6| 19°5| 198} 20
53'9| 46°2 | 39'8 | 32'1 | 26°1| 2172 | 21'4| 21°6| 218 220
54'0(46°1 (381|302 249| 198 17°0| 17°9 | 182} 186

°A. °A. | °A. | °A. | °A.

1go8-1911 | 2826|770 72°6 677|617
1912 | 8o't| 756|709 658|600
1913 81'8)|769(71°9|66°3 60'3‘

The means for previous years have been given for comparison, and in view of the
paucity and irregular distribution of the observations, the agreement is perhaps better
than could be expected.

In the annual summary for 1912 the low value of H, for that year was pointed
out. The low value was continued in 1918, the crude uncorrected mean of the fifty-
six observations being 9'65. But two things go far to explain this low value: thirty
of the observations were concentrated into one week in May, and the low value of H,
was one of the prominent features of this week. Secondly, the mean surface pressure
on the days of the ascents was very low, very low that is for a mean of sixty-four
observations taken at random, and after allowance is made for this at the rate of 90
metres per millibar of pressure, the corrected value of H, becomes about 102 km.

The falling points of the balloons are arranged thus :—

In the N.E. quadrant . . . 20
. SE %) . . . 14.

,y SW.o . . . 4
NwW. . . . 22

"

These figures do not represent the usual state of affairs, for it is established beyond
dispute that the centre of the falling places of balloons in Europe lies in the S.E.
quadrant. The preponderance in the N. W, and N.E. quadrants is due to the prevalence
of a southerly type of weather during the international week in May.

The standard deviations and the correlation coefficients are as follows :—
P, T, P,. H, T,

Standard deviation . . 97 mb. 4%6 C 8:3 mb. 1-20 km, 6°0C.
These values are almost identical with those of the preceeding year, but the

values for P, Py, and H, are below the average.
20%
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CoRRELATION COEFFICIENTS.

P.. T b, H. T,
P, 1'00 ‘48 73 *69 —*59
T, 48 100 '96 73 =34
P, 73 ‘96 1'00 77 —70
H, 69 73 77 100 —75
T, . . . =59 —34 —*70 —75 1-00

These values are of the usual character, and differ from those referring to 1912,
which were all very low. It is very exceptional to find any coefficient between T, and
the other quantities other than negative, the value of 4 ‘03 between T,, and T, for the
preceding year being the only instance so far calculated.

NOTES.
1. Tables of Upper Air Results.

Time is expressed in the hours 1 to 24 of civil reckoning (noon =12 h.).

Temperatures are expressed in degrees absolute (273° A.=0" C.).

Pressure is given in millibars (1000 mb.=1 C.G.S. atmosphere =750 mm. approximately).

Heights are given in kilometers (km.).

Gradient Wind is taken to be tangential to the isobar, and is computed by the formula y=2wpV sin ¢.

Base of Stratosphere.—Typrz 1.—When the stratosphere commences with an inversion, the height
and temperature of the first point of zero temperature gradient are given.

Type 2.—When the stratosphere begins with an abrupt transition to a temperature gradient below
2° per km. without inversion, the height and temperature of the abrupt transition are given,

Type 3.—When there is no such abrupt change of temperature gradient, the base is taken to be
where the mean fall of temperature for the kilometre next above is 2° or less, provided that
it does not exceed 2° for any subsequent kilometre. If some other position for the base seems
to the tabulator to be more suitable, it is noted in the column for ¢ Remarks.”

2. Cloud Observations at Aberdeen, pp. 93 to 97.

1. The time of the observations is given only when other than 13®. The nearest hour is usually stated
(e.g. if taken at 12h-45™, entered as 13%, ete.).

2. The velocity is computed from the time in seconds occupied by cloud in passing over the 2'5 em. radius

v 000 x 2-
of middle circle on Fineman’s Nephoscope. The formula used is 10%, which is 1(2*);5 where

h is height of pointer; ¢ is time in seconds of cloud passing, as above mentioned. The pointer

is maintained at a height of 10 cm. whenever possible, so that the formula hecomes V= gg(‘), where

V is the velocity in m/s at the assumed height of 1000 m.

3. Direction is given in degrees from 0° to 360°; reckoned from N. through E. [N =0° E=90°, S=180°,
W =270°]. The components are positive when the motion of the cloud is from the directions W, S.

The Remarks give additional information and the time of observation in cases where this differs
from 13h.

The nomenclature used is that approved for international use. It is explained in the Observer’s Handbook,
M.O. 191, pp. 43 to 46, where illustrations of certain types of cloud are also given,
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The Upper Air: Soundings by Registering Balloons (R.) and Pilot Balloons (P.).

TaBLe or Hrieuts, PRESSURES, AND TEMPERATURES.

93

Height . Temperature.
1912, December 2z1. 18 h.om, G.M.T. Sounpine No., 3. ﬁbgvf Pressure. Reading. ,Fall per Km. REMARKS.
Height P T Prace;, FARNBOROUGH. " km, mb. °A. °C.
above M.S.L. ressure. emp. Latitud o' N 15 119 2135 . * The duplication of the tem-
i atttnde, SIS A 14 139 214 ég perature trace became too faint
%ﬁ%ﬁil‘ } 151 km. 117 mb.  213°5° A. Longitude, 0° 45’ W. :g 164 214°5 -1 to follow above 4°5 km,
, . 192 213
Height } 1172 200 21 I ion at 8 Maxi
. m, 3 . nversion at oom. Maximum
TEMI;’;‘:f'?IIJRE, } 11°9 km, 195 mb., 212°5° A, above M.S.L., 75 11'0 224 214°% ;g temperature 278°°5. Pressure
B PracE oF FALL, Cambridge. Ig:cx’o 300262 z; Z 924 mb.
ASE OF o . :
STRATEISEPHERE, } 10°9 km. 228 mb, 214°0° A, Distance, 120 km, 90 305 222°5 g_S
and 80 353 229 5
Type No. 2. Orientation,  30° from N. 7°16 400 237 9
70 409 238 8's
60 470 246°5
5°57 500 g 250
i i 5'0 53 253°5 7
From observations at Station at 7 h, at 18 h. G.M.T. s 76 257, 259'5
PrESSURE (M.S.L.), 1018 mb, 1015 mb, 4'19 600 259, 262 7
40 616 260°5, 263
TEMPERATURE, 277° A. 281° A. 3'5 657 263°5, 265°5 6 5
3'02 700 266°5, 268
VaroURrR PRESSURE, 3'0 701 2665, 268
.—Directi ° o 2°5 747 270, 271°5
GRADIENT WIND :—Direction, 214 220 2.06 . 795 2735, 274°5 | 7 6's
Veloci . X . . 1'9 00 273°5, 274°5
elocity, 7°5 m/s 12°1 mfs 1% 846 6 35
Correction for Curvature, +0'6 m/fs, +0'8 m/s. 10 900 277
Final Components {W' eSS Tesm £33 mps. o3 | 1000 5 4
> 1 8. toN. +6°7 m/s. +9°9 m/s. Ground 1008 281 -
M.S.L. 1018
) 16°24 100 219
1912. December 27. 7 h. 35 m. G.M.T. Sounpine No., 4. 16°0 103 218'5 —o'g Inversion maximum temperature
150 123 218 -1 277° at 1°2 km. 870 mb.
Height P T PracE, FARNBOROUGH. 140 142 217 -0 s
above M.S.L. ressure.  lemp. Latitude © 1 N 130 166 216°5 Isothermal 272° from 2°'0-2°3
) 517 15" N. Iz'g 194 212‘5 o km. 786-759 mb.
GREATEST . o itud > 45’ W. 11°80 200 21
HEIGHT, } 16°7 km, 93 mb. 219° A. Longitude, 0 45 I1°0 227 215§ -1 .
Height } 75 m 100 264 222 65
LowesT . ahove M.S.L, * 917 300 229 .
TEMPERATURE, } 1°2 km. 220mb. 2147 A. g9'o 307 230°5 gg
PracE oF FaLL, Belgium. 80 356 237
Base o ° .
STR AT:PHILRE’ } 11°2 km, 220 mb, 214° A. Distance, ;.3)7 400 411 jﬁ 7
cand 60 472 251 7
Type No. 1. Orientation, 558 500 253°5 7
50 538 238
From observations at Station at 7 h. at 18 h, G.M.T. 1‘?7 600576 Zg; 6
PrEsSURE (M.S.L.), 1007 mb. 1006 mb. 40 614 264
35 654 267
TEMPERATURE, 278° A, 285° A. 30 698 270 6
2°'98 700 270
VAPOUR PRESSURE, 2'5 7§é 271°5
GrADIENT WIND :—Direction, 235° 225° f.§7 8007 2;25
; . . 1’5 838 2755
Velocity, 7°1 m/s. 17°6 m/s. o 890 273
Correction for Curvature, +2°3 m/s, -1'6 m/s. ‘92 900 275
5 946 27§ 3
. W. to E. +7°7 m/s, +11°3 m/s, o7 1000 27%°5
Final Components, { g N, + ZZ, m;s. +11 g m;s. Ground 1000 278'5
M.S.L. 1008
19°0 211
1913. November 7. 6 h. 5 m. G.M.T. Sounnine No., 18, 1913. Ig'o gg 212 I
Height Prace, MANCHESTER. Ig ko) %4 21275 o'g
above M.S.I,  [ressure. Temp. Latitude, 53° 28' N. 15‘3 o 8 z:i 5 1
Longitude, 2° 14' W. 150 105 214"
G&‘Eﬁ;m“ }19'6 km. 51 mb, 211° A, lgl. 4 14’0 125 215'? :
HT, Height }40 m. 13'0 150 216°% I
LOWEST . above MSL 12°0 174 217 )
TEMPRRATURE, } 19°6 km, 51 mb, 211° A Prac or FALL, Whittington, 11°0 200 217 o
B Warwick. Ié o 204 2’% 1
ASE OF e, o . 10°0 239 218"
STRATOSPHERE } 88km, 291 mb. 215° A, Distance, 111 km. 9'0 283 216‘? -2
’ cand 86 300 21775 .
Type No. 1. Orientation, 155° from N. 80 329 219 g.s
g'o 384 2275 5
From observations at Station at7 h. at 18 h. G.M.T. 6'(7) :00 447 zgg 2'5
; ; 52 00 242
Pressure (M.S.L.), 1001 mb 1006 mb, 50 518 244 85
TEMPERATURE, 281° A, 281° A. 40 594 252°5
3'9 600 6 223 75
v 30 0 260
APOUR PRESSURE, 2-8 700 261 5
GRADIENT WIND :—Direction, 355° Pressure 2’5 728 262°5
2'0 778 265
Velocity, 10°6 m/s. Distribution 18 8oo 266 6
I's 831 | 267's
Correction for Curvature, 0'0 m/s. Irregular. 1o 885 271
o'9 900 272
Fi W. to E. + 0°9 mfs, o5 944 275 65
inal Components, S to N.. —10'6m/s. Ground 999 277°5
M.S.L
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The Upper Air: Soundings by Registering Balloons (R.) and Pilot Balloons (P.).

TaBLE oF HEIGHTS, PRESsurEs, AND TEMPERATURES.

Height Temperature.
1913. January 8. 17 h. 0 m. G.M.T. . SouxpiNe No., 7. ﬁbé’vﬁ Pressure. Reading. | Fall per Km. REMARKS.
Height PracE, FARNBOROUGH. ki, mb. °A. °C
above M.S.L Pressure. Temp. . 16°20 100 219 . .
D Latitude, 51° 15" N. 16'0 104 219°5 0’5
. o L1 15'0 120 220 .
%ﬁti?r }xé's km. g6 mb. 219> A. Longitude, ~ 0° 45" W. 12'0 ‘ 141 220 o0
’ . 13°0 164 220
Height 3 i -1
LowesT 12°0 km. 192mb. o s above M.S.L., f 75 ™ 120 | 192 219
TEMPERATURE, | 16°5 km, 96 mb. 9" A . 1171 200 219°5 2
PLACEOF FaLL, Hyde, Cheshire. o 224 221
Base or . o 100 | 260 220 -1
STRATOSPHERE, } 97 km. 273 mb.  220° A, Distance, 260 km. 9'05 | 300 222°§
- and 90 | 303 223 3
Type No. 1. Orientation,  339° from N. 8o | 351 229 6
709 | 400 2355
70 406 236 7
60 467 245 9
From observations at Station at 7 h. at 18 h. G.M.T. ?32 ! 50 536 ggg 7 '
PrEssure (M.S.L.), . . . . 1015 mb. 1014 mb. 2};7 ; 600 574 2;2 5 5
TEMPERATURE, . .. . . 280° A. 280° A. 2(5) ‘ g;g 2&7) 6
VAPOUR PRESSURE, 2:38 . 700 698 zgé .
: . o o : ! 200"
GRADIENT WIND:—Direction, . 189 170 215) ;gg 229 5
. . 8 2
Velocity, . 185 m/s. 13'3 m/s. i -25 o 846 27; 9
Correction for Curvature, . . +2°'7 mfs. +1°'6 m/s. ! .39 900 899 '.2’;8
W.to E + 3'3m/s ~ 26 m/s 3 957 237;8.5 2
Final C t N : . B . "1 1600 280
tnal Lomponents, 4 g, 1o N, . +20°'Q m/s. +14'7 m/s, Gmun{r 1009 250 —
M.S. 1. 1018
oo 57 Pt The temperatures are duplicated
" 160 100 22 -2 ' e temperatures are
1913. January 12. 16 h. 45 m. G.M.T. Souxpixe No., 8. 16’05 101 222 2 from 6 km. downwards. 'The
150 117 225 pressures given for each height
Height Pressure. Tem Prace, FARNBOROUGH. 12'0 137 227 g, 5 refer to what appeared to be
above M.S.L. : P- Latitude; 50° 15" N. 38 ;gi ;igg 2 the rising trace.
GREATEST . i LI B The t rature traces cross each
Hricxr, }17 5 km. 8o mhb.  225° A. Longitude, 0”45’ W. ;i'gz, 200 . 2;3 s :thz;rlsfz'x o ces ¢ e
Height m 100 246 229 -2
LowgsT } 16'0 km. ror mb.  223° A. above M.S. L., 75 m. 90 286 228 -1 Temperatureinversion from 260°5
TEMPERATURE, 866 300 226 -2 —261° A.at 2 - 2'2km. ondown
B PLACE OF FALL, Rochester. 80 332 226 trace.
ASE OF } . 5
77 km. 347 mb, 225'5° A, H 1 7°0 . 38 228 2
STRATOSPHERE, 55 D‘séif‘l"ev 87 km. 673 400 3°5 228°5 3 Extremely low stratosphere.
Type No. 1. Orientation,  83° from N. 60 446 231
5'22 500 235, 237 . .
50 516 236°5,238'5| 55 7°5
45 555 240'5,242°5| &5 85
From observations at Station at 7 h, at 18 h, G.M.T. g,; 600 597 zig: Zj; . )
Pressure (M.S.L.), . . . . 1004 mb, 1008 mb, 35 229 249, 251
° o 3o 3 253, 255
TEMPERATURE, . . . . 277° A. 276° A. 2'82 700 | 255, 256°5 g5 5
VAPOUR PRESSURE, . 2°5 732 257'5, 259
L 2°0 781 261°5, 260°5
GRADIENT WIND :—Direction, . . Pressure 266° 182 800 | 263, 2601'§ 75 65
: P : 8 655, 26
Velocity, - Distribution 10°4 m/s. ;(5) Sgg ‘ 22295 ;6;
Correction for Curvature, . . Irregular. o‘o mfs. ‘89 900 - 270, 268
. ‘5 945 273, 271
Final Components, vg ::)) % ) oo + 12.4 2;2‘ 0z | 1000 7 8
’ T + o7 . Ground 994 276, 27%
M.S.1. 1002
, 15'0 119 212°§ 3’5 . .
1913, January j3o. 17 h. 15 m. GM.T. | Sounpine No., 13. 14°0 140 | 216 25 Copslt(%leralzle:emgerature gradient
130 16 218" in the stratosphere.
Height  pooooo Prace, FARNBOROUGH. 30 Tot 217.3 .
above M.8.L. ’ p- Latitude, 51° 15" N. 11°70 200 217 -2 Inversion of 2° at {4.56 k"l])‘
. o .ot . 550 mb,
Ggﬁﬁ}fﬁ? } 15°4 km, 113 mb, 210°5° A. Longm?de, 0% 45" W. ;cl,.g :2223 2:3 4
Height 75 m. 909 300 226 3 © 2°5 km,
LowEsT ik b <o A above M.S.L., 9'0 304 227 ” » 5 v 740 mb.
TEMPERATURE, }15 4 km. 113 mb. 21057 & | ppack oF FaLL, Speicher, Ger- 80 352 235 8 ok
B many. ;77’;0 400 05 Zj; 8 i THREE {9270 mnll).
ASE OF . s . :
STRATOSPHERE, } 10°9 km. 227 mb. 214°5° A. stta;ce, 520 km, 60 :65 251 g 4ok
an ‘47 | 500 255 5 { 0 km.
Type No, 1. Orientation, 112° from N, g'o 5 522 2‘557 ‘5 Isothermal layer at{ o mb,
4’5 569 257 .
4°10 600 261 4’5
From observations at Station at 7 h. at 18h. G.M.T. gcs’ 20573 zg: g
PrEssURE (M.S.L.), . P . . 1010 mb. 999 mb. 30 631 267°5 T 5%
TEMPERATURE, . . . . . 279° A. 281° A. 2°9o0 700 p 268
2’5 73 271
VAPOUR PRESSURE, . . . . . e 20 784 272 4’5
GRADIENT WIND :—Direction, . . . Pressure 216° 184 800 272°5
: o : 8 2
Velocity, . . . Distribution 30°7 m/s, ;g 83; 2;2.5 45
Correction for Curvature, .« Irregular. —7'3mfs. ‘89 900 27%
2 . ‘05 943 27
Final Components, ‘g ;3 % : : '_:_ 38 gés' ‘02 | 1000 35
. .. . 9 m/s. Gromnd 994 286
M.S.L. 1002 i
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The Upper Air: Soundings by Registering Balloons (R.) and Pilot Balloons (P.).

TaBLE oF HEiGHTS, PRESSURES, AND TEMPERATURES.

Temperature.

1913, 10, 17 h. 15 m. G.M.T. SouxpiNe No., 14. Height
913. February 7 5 - RNBORO’UgH above Pressure. REMARKS.
i A . . .
b Haﬁhg 1. [Fressure. Temp. PLACE, M.S.L Reading, | Fall per Km,
above A5, L Latitude, 51° 15" N. -
G ; o
}}I?ﬁ;?;’r } 7°3km. 400 mb. 240°5° A. Longitude, 0% 45' W. km. mb. °A. °C. Temperature inversion from sur-
Height 732 400 240°5 face to 8oo m,
LowrsT above M.S. L., }75 m. 70 419 242
T1MPERATURE, 60 480 248 6
PLacE oF FaLL, Rochester. 570 500 250
BasE oF Stratosphere not 50 551 255
STRATOSPHERE, reached. Distagce, 87 km. 45 539 237°5
an . 6 8-
Type No. ? Orientation, 83° from N. 1.34 0 627 ;gl 5 6
35 670 265
316 700 267
From observations at Station at 7 h. at 18 h. G.M.T. 22 ;ég zgg A 7
: 8
Pressure (M.S.L.), 1030 mb. 1031 mb. ;2»'29 0 810 i;g 8
; ° A 81° A, I'5 861 279
TEMPERATURE, 281 2 ,I 113 900 2815
VAPOUR PRESSURE, 10 9;5 222'5 65
° 5 971 293 .
GrRADIENT WIND :—Direction, 247° 208 25 1000 28;'5 -0
Velocity, 8'0m/s. 5'Q m/s.
Correction for Curvature, +2'0 m/fs, +4°'0 m/s,
: W. to B, +9°2 m/s. +4'7 m/s. Ground 1022 282
Final Components, S. to N, +3'9 mfs, +87 m/s. M.8.L. 1030
1913. February 11. 17 h. 18 m. G.M.T. Souxpine No., 15, 7'44 400 239°5 Large temperature inversion
Height P T Prace, FARNBOROUGH. 70 424 243 from surface to 500 m.
above M.S.L. ressure, emp. Latitude, 51° 15’ N. 60 488 249 6
GREATEST Longitud ° 4¢’ W, 582 500 249°5
Hrrcar }7'5 km. 397 mb.  239° A. ongituce, 0”45 W. 50 560 255 6
’ Height 4'5 597 259
LowrsT } above M.8.L., f75™- 446 | 600 259°5
Tewrrarone, PLACE oF Farr, Godalming. 40 236 223 8
Base oF Stratosphere not Dist 6k 3’5 79 207
STRATOSPHERE, reached. 1sa:3ce, 16 km. 3:26 700 723 Z?? 8
Type No. ? Orientation, 140° from N, 2-5 769 275
. X 18 8oo0 277"
From observations at Station at 7 h. at 18 h. G.M.T. 2.:) 217 zégg 75
1'5 67 282
PrEssure (M.S.L.), 1034 mb, 1037 mb, 179 900 283°5
TEMPERATURE, 273° A. 280° A. 1'0 920 2845 6
Vavoun P 5 976 | 2865
AYOUR PRESSURE, ‘31 1000 285 -5'S
GRADIENT WIND :—Direction, 206° Station near
Velocity, 3'6 m/s. centre of —
Correction for Curvature, + oz m/s Local High Ground o %
: Pressure roun 102 280
. W.toE. . + 1'7 m/s. 8
Final Components, § o° - N . + 3.Z m;s. System. M.S.L. 103
1913. February 22. 18 h. o m. G.M.T. Sounpine No., 17. 12°0 184 209 Isothermal from—
Height P FARNB el B poc K -t 3'7-47 km
el LACE . : . ’
above M.§.L, Fressure.  Temp. » FARNBOROUGH oo a5 208, s 3'5 633 - 550 mb.
Latitude, 51° 15’ N. . 8 6° ;
GREATEST . 90 295 21 5 Very large temperature gradient
Herenr } 12°3 km, 174 mb, 208°'5 A, Longitude, 0° 45’ W. 28;'89 300 2Ig 3 below.
’ ‘0 343 22
Height 0 2 7 The calibration of this instru-
TE&:&‘:ST%BE } 11°5 km., 197 mb. 20§°°5 A. above M.S.L., }75 m. %-94 400 397 23;5 5 ment was somewhat unsatis-
B ’ PrLacE oF FaLL ? |, France. 60 ~ s 458 238'5 ; factory.
ASE OF ] o. 5'3 0 242
STRATOSPHERE, } 10°7 km. 226 mb.  207°'5 A. . Distance, 1km. 50 527 243°5 0°s
and 45 566 244
Type No. 1. Orientation, 2o, 4°08 600 244 6
40 607 244
35 651 246
From observations at Station at 7 h, at 18 h. G.M.T. 30 698 250
297 700 250°5 8
PrEssurE (M.S.L.), 1033 mb. 1031 mb. 25 g 747 25@
o 20 00 25
TEMPERATURE, 274° A. 276° A. 15 854 2625 10
VAPOUR PRESSURE, 108 | 9oo 267
10 910 268
GrADpIENT WIND :—Direction, Station near 144°. 5 970 272-
i 26 | 1000 273's 8
Velocity, centre of 74 m/s.
Correction for Curvature, Local High +28m/s.
Pressure
Final Components, { V- to E- ~6'om/s.
» 1 8. to N. System. . Ground 1020 275
° ystem +8:3m/s. M.8.L. 1031
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Observations of Cloud Motion by Fineman's Nephoscope.—Aberdeen.
Taken at 13 h. (1 p.m.) G.M.T. [Exceptions are noted in the Remarks column.]
= -~ | Computed for 1000m. £ ~~ | Computed for 1000 m.
°7 £7
Type : = i Type | o €
Date. of 2 g |Velo-l Components. REMARKS. Date. of ° é Velo-| Components. REMARKS.
Cloud. | & |eity. | o Cloud. | g . | city.
2¥ i 2¥
a2a|v. l w. | S falv. | W 8.
l JULY
FEBRUARY . | m/s.| mfs. m/s.
| 1 | St.-Cu.| 328 | 28| +1°5 | — 2°4 | Cu, below from N.W.
. |m/s.| m/s. | m/s, 2 Cu. 314 | 13'0| +94 | — 90
12 | St.-Cu. | 258 | 33|+ 32| + o7
13 {A.-Cu.to| 228 | 1'1| + 08| + 07 3 Cu. 328 | 11°0| +5'8 | — 9°4| Cu. very degraded in type.
St.-Cu.
14 {St.-Cu. | 191 | 51! + 1°0| 4+ 5'0|Day very hazy to foggy. Obs. at 12 h. 4 Cu. 325 | 12°5| +7°1 | - 10°3 | Cu. of low type and degraded.
17 Cu, 105 | 54|~ 52|+ 14
18 | St.-Cu. | 180 | 20 00|+ 20 7 1Cu.-Nb.| 345 | 69| +1'8 | — 67| Apex of cloud measured.
19 | St.-Cu. | 73| 35| — 34| — 1°0|At 16 h. the St.-Cu. had disappeared, while
| a higher sheet of A.-Cu. formed from W. 8 Cu. 360 | 6°4 oo | — 64
21 Cu. 30 18 0’9, — 16 | Cirro-nebula above, showing no detail. St.-
\ | Cu. in afternoon from N.W. 9 |[St.-Cuf. | 165 | 19°0| —4'9 | +18°4 | Stratus cumuliformis type.
25 | A.-8t. | 225 28| + 2'0| + 2°'0| Coarse Ci.-St. to A.-St. Obs, at 12 h. 30 m.
26 | St.-Cu, © 215 | 6°3| + 36| + 52| Observation at 12 h. 10 Cu. 200 | 60| +2'0 | + 56| Degraded cloud. A.-St. sheet above.
27 Nb. | 355 [16'0| + 14| — 158 | Nb, of cumuliformis type. Obs. at 12 k.
28 Cu. 323 31|+ 1°9| ~ 2°5| Observation at 12 h. 11 | St.-Cu, [ 267 | 36| +36 | + 02 Sr.éCu. formed from apical portions of
u.-Nb.
| 15 Cu. 338 | 12°0| +4°'1 | —11°3 | Degraded cloud.
17 |Cu.-Nb.| 240 | 4'0| +3'5 | + 2°0| Very degraded cloud.
18 Cu. 300 | 6°1| +5'3 | - 3°1| Very degraded cloud.
19 |Cu,-Nb,| 285 | 60| +58 | — 1'6| Central portions of cloud measured.
MARCH
| 22 Cu. 343 | 13°0| +3'8 | —12°'5| Cu. degraded type.
3 | Ci.-8t. 235 | 474 ; + 36| + 2'5; ®. In afterncon Ci.-St. developed into Ci.-| Ci. 8| 13| —1'3 | - o1l Observation at 19 . Squalls from N.N.'W,,
; ! Cu. in lenticular patches, Obs. at 12 h. 17 m. p.s.
4 Cn. 225 | 280 | +20'9| +20°9 | Uniform A.-St. above. 26 | Cu.to | 330 | 54| +27 | — 47| A transition type of cloud.
6 |Cu.-Nb.! 231 | 83, + 65| + 5'2 | Measurement of apex of cloud. 8t.-Cu. .
7 Cu 293|210 +1973| — 82| Cu. inclined to Cu.-Nb. form, 28 Cu. |300]| 45| +3'9 | - 2'3| Degraded cloud.
8 Cu. 310|125 + 96| — 80
10 Fr.-Cu. 288 |12z0| +11°¢| — 37 29 Cu. 278 | 4'2| +42 | — 0°6 | Degraded sheet of Cu,
12 Cu. | 234 [17°0| +13°8| +10°0 | Cu. of degraded type. Observation at 12 h. . .
4 Cu. i 238 | 93| + 86| + 34 30 |St.-Cuf.| 171 | 19'0| —30 | +18°8| Stratus cumuliformis type.
15 Ci. {260| 31+ 301 + 05 Rather coarse type cirrus. 3 .
18 Ci. |290| 30|+ 28 - 1'0|Ci. toCi.-St. @ forenoon. 31 |St.-Cuf | 157 | 56| —2°2 | + 5°2| Stratus camuliformis type.
20 | A.-St. 1 190 | 11| + 02| 4 1'1 | Dense Ci.-St. to A.-St.
21 Cn. | 217 | 78| + 47| + 6°2| Cu. of very degraded type,
22 Cu. [ 225 l12'0| + 85! + 85| Cu. changing to Cu.-Nb.
24 |Cu.-Nb.| 285 | 18| + 17| — 0'5! Degraded Cu.-Nb, AUGUST
z5 Ci. | 3| ro| - o1| - 1'0|Hazy indefinite Ci. Observation at 11 h. 2 Cu. 275 | 28 +28 | — o2
26 | St..Cu. | 171 |12°5| — 20| +12°4 | St.-Cu. of thin flat type. .
28 Cn. 112 |23'0| -21'4 | + 85| Degraded Cu. ; became Nb. later. 4 Cu. 336 | 48 L 420 | - 44
31 Ci | 181 | 57 00| + 57| Of normal type, very fast, radiating from S.
| ’ 6 Nb. 343 | 100 | +2'9 | - 9'6 | Degraded form of Cu.-Nb.
! )
' 7 | St.-Cu.| 339! 50| +1'8 | — 47
8 Cu. |[307]| 38| +31 |- 23
9 Cu. 320 | 2°3| +16 } — 1°9| Degrading Cu.
APRIL* 11 Cu. 325 | 62, +36 | - 51
‘ \ 12 Cu. 315 | 25, +18 | - 18
I Cu. '255| 61+ 59+ 1'6
2 Cu. 230 | 5Ti+ 49|+ 33 13 | A.-Cu. | 332 | 42| +1'9 | — 37| General cloud during forenoon of St. type.
5 Cu. . 5150 — 01| —14'9  Observation at 10 h. Observation at 12 h. 45 m.
7 Cu. 359 | 96 + 02| - g6 14 [Fr,-Cu. | 280 36| +3'5 | — 06
8 Cu. 346 | 110 + 26| — 1077 | Heavy type Cu. )
9 ! Cu. 315 1140 + 99| — 9°9| Very degraded Cn, 15 | Fr.-Cu. | 187 | 150 +1'8 | +14'6| A.-Cu, above, no motion appreciable.
1o . Ca. 315 | 100 + 71| — 7°1| Heavy degraded Cu.
12 ' Cu,-Nb. 2| 40 — 01| — 40| Apex of Cu.-Nb. measured. 18 Cu, 355 | 6°8| 406 | — 67
15 |Cu.-Nb.| 218 { 12’5 + 78| + 99| Degraded Cu. to Cu.-Nb. ¢
16 | Ci.-Cu.! 190 | 54 + 0°9| + 5°3| bservation at 12 h. 30 m. 21 |St.-Cu. {240 | 42 +3'7 | + 21| Some Fr.-Nb. below, direction from S. W,
17 |Cu.-Nb.| 242 | 86 + 76| + 40| Base of Cu.-Nb. measured,
18 |Cu.-Nb.| 227 | 110 + 8°0| + 7°5 | Base of Cu.-Nb. measured. 22 | Cu.to | 262 81! +80 |+ I'I
22 | St.-Cu. | 245 | 5°4 + 49| + 2°3|8St.-Cu. of degraded form. " {Cu.-Nb :
24 Fr..Cu. | 178 42 - o1 ‘ + 4'2 | Degraded cloud ; much high haze. Observa-| 23 Cu. 245 | 42 +38 |+ 18
tion at 12 h. !
- 25 | St.-Cu. | 163 | 42 - 121 + 40| Thin St.-Cu. Fr.-St. below. ’s Ci. 244 | 2'7 +2'4 |+ 1°2| Ci of coarse type changing in afternoon to
26 Cu. !215| 96, + 5°5| + 7'9 | Cloud dispersing 12 h. then rapidly formed Ci.-Cu. and A.-Cu. in lenticular bands.
. sheet of A.-St. 12 h, 30 m. Obs. at 12 h. 26 |8t.-Cu. | 266 | 39| +39 | + 0°3| Heavy Cu.-Nb. low in W.N. W.
28 Ci. 188 | 6°3| + 0°9| + 62 | Coarse and very rapid, Observation at 12 h.
29 ClA-SSt.tto 189 | 56|+ 09| + 55 27 Ci. 300 | 1’1 +1'0 | — 06| Feathery type ; no definite radiant point.
28 | Ci.-Cn. | 237 | 15| +1'3 | + 0'8| Lenticular patches. Hazy,
to A.-Cu.
* For observations for May and June, see p. 97.
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Observations of Cloud Motion by Fineman’s Nephoscope.—Aberdeen.

Taken at 13 h. (1 p.m) G.M.T. [Exceptions are noted in the Remarks column.]

~ | Computed for 1000 m. g~ | Computed for 1000 m.
Ez Si |
Type |Eg Type |22 |
Date. of g & | Velo-| Components, REMARKS. Date. of & & | Velo-| Components. ‘ REMARKS.
Cloud. |8 |city. Cloud. | — |city.| __ . ]
28 £¥
AR V w. S RA |V w. S
SEPTEMBER NOVEMBER
.| m/s. | m/s m/s o | m/s.| mfs. m/s.
1 | Cu to 51 69| — 06| — 6°9| Transition type of cloud. 3 | Ci-Cu. | 267 | 3'3| + 3°3| + o2 In bands; radiant point S. Obs. ot 12 A.
St.-Cu. 4 | St.-Cu.| 193] 43|+ 10f{+ 42
3 | St-Cu.| 176 | 36| - 0°3| + 36| Fused sheet of St.-Cu. 5 Ci.-St. | 175 | 3'9| - 04, + 3'9 | Mostly A.-St.
4 |Fr.Cu.|104| 64| — 62| + 1°5| Cloud rapidly dispersing. Observation at to A.-St.
11 h. 6 Ci. 130 | 2°5| - 1°9| + 1'6 | Patchy type ; cumuliform in places,
5 |St.-Cu.| 85| 50| — 50| — 04| Thin flat St.-Cu, rapidly oscillating in 7 | A.-Cu. 6 | 20] — 02| — 2'0| Seenabovesheetsof Fr.-Nb. Obs.at 12 h.30m.
direction, 8§ | Ci.to | 215 | 10| + 06| + 08| Coarse Ci. to Ci.-St.
9 | Cuto | 310 | 52|+ 40| — 3'3 Ci.-St
Cu.-Nb. .11 {8t.-Cu. | 215 | 39|+ 22| + 32| Very small-flaked, in sheets. Obs. at 12 &.
10 Cu. 287 | 45! + 43 — 1'3| A sheet of degraded St.-Cu. above, 13 |Cu.-Nb.| 328 | 42| + 22| - 3'6 | Degrading into sheet.
17 | St.-Cu | 327 | 33 + 18| — 28| St.-Cu. dispersing, motion slightly variable. | 14 | Ci-Cu.|275| 26|+ 2°6| — 02| Flocculent Ci.-Cu. taking lenticular form.
Observation at 12 h. Observation ot 12 k.
19 {St.-Cu. {230 | 46|+ 3'5| + 29| Very thin, diffuse St.-Cu. 15 [St.-Cu, | 268 | 43| + 43| + O'I
20 | St.-Cu. | 345 | 31|+ 0'8| — 30| Fused sheet of St.-Cu. 17 | Fr. Cu. | 249 | 16'0| +14'9 | + 58
22 Cu, 125 | 12'5| —1I0°2 | + 7°1 19 | Ci.-Cu. | 287 | 6:3 )+ 60| — 1'8 Floceular and partly-formed type. Observe-
26 Cu. 200 | 66|+ 22| + 62 tion at 11 h. 45 m.
27 | St.-Cu. | 177 | 66| — 0°3 | + 6°6 | Observation at 11 h. 20 | Ci.-Ca. | 255 | 60|+ 58|+ 16 Ci.-Cu. maculate to flocculent.
30 |St.-Cuf.| 87 |14°0| —14'0| — 0°7 | Stratus cumuliformis type. 24 |Fr.-Cu. | 212 |21°0 | +11'1| +17°9 | Dispersing. Observation at 12 h.
26 |[Ci.-Cu. | 300 | 100 | + 871 - 5'0| Coarse Ci. to Ci.-Cu. Observation at 12 k.
27 | A-Cu. | 295 | 30|+ 27| - 1'3| A.-Cu. forming from false Ci. Obs. at 12 k.
28 |A.-Cu.to| 279 | 100 | + 9°9| — 1°6 | Massed in lenticular form. :
. St.-Cu.
OCTOBER 29 | Ci.-Cu.|273| 2'5|+ 25| — o'1 | Cloudlets massed in long lenticular banls,
1 [ St.-Cu.| 96| 63— 63|+ 07
2 | St.-Cu. | 128 | 3°1| — 2°4| + 1°9| Thin flat type of St.-Cu.
4 | St.-Cu. | 225 | 1°5|+ 1°1| + 1°1| Observation at 12 h.
6 | A-Cu. | 82| 2°5| - 20| — 1'6| A.-Cu. formed from top of Cu.-Nb, Obser-
7 |Fr.-Cu.| 82| 52| --51| - 07 vation at 12 h.
8 Cn. 70 |100| — 94| — 34
9 |Cu.-Nb. 2| 63| — 02| — 5°3| Apex of cloud nieasured. DECEMBER,;
10 Cu. 177 | 7°1| — 04| + 7°1| Cu, rather degraded.
11 Cu. 140 [10°0| — 6°4| + 7'7 | Degraded sheet of Cu. 1 [St.-Cu. | 275 | 81 + 81| — o7 Thin flat type.
15 {Cu.-Nb.| 334 {100| + 4°4| — 9°0| Rather degraded cloud. . 2 |Fr.-Cu. | 267 |12'5 +12°%4| + 06
16 | Ci.-Cu. | 260 | 22| + 22| 4+ 0°4| Thin, high, and diffuse, in lenticular flotille. 3 |Ci.-Cu. | 240 52 + 4'5] + 26| Coarse Ci. to Ci.-Cu.
17 | St.-Cu. | 238 | 30| + 26| + 16| Lenticular masses, rather degraded. 5 |Cu.-Nb.| 327 [100 + 55| — 8¢
18 Ci. 233 | 36| + 29| + 22| Ci to Ci.-St, 6 |Ci-Cu |308| 42 + 33|~ 2'6|Ci. to high Ci.-Cu. fusing into sheet.
20 | Ci.-Cu, | 188 | 60| + 08| + 5°9| Long radiant bands. Radiant point S. 1o |Ci.-Cu | 315 | 37 + 26| — 26| Observation at 11 k.
21 | A.-8t. | 188 | 70| + 1'0| + 69| Messurements approximate. 11 |A.-Cu.to] 285 | 41 + 40| — 1°1|Ci.above, lenticular A.-Cu. below, directions
22 Cu. 269 | 81|+ 81+ 01 : St.-Cu. i different. Observation at 12 h.
23 |Cu.-Nb.| 305 |1570| +12°1 | — 86 Broken bases of cloud, velocity varying ” Ci. 255 | 20 + 1'9| + 05
slightly. 12 | Fr.-Cu. | 295 | 3170 +282| —130 N )
25 Ci. | 265 | 27|+ 27!+ 02| Radiant point W. ; strie 8. W. to N.E. 16 Nb. | 315 | 420t +30% | —30% | Very low ““seud ”; velocities approximate.
27 Ci.to | 236 | 30|+ 2'5| 4+ 17| Inclined to lenticular form. 17 |Fr.-Cu.|304| 93+ 77| - 52
Ci.-Cu. 22 | Ci-St. | 225 | 30|+ 21|+ 21| Coarse Ci.-St.
28 | 8t.-Cu. | 210 | 69|+ 3'5| + 6°0| Thin flakes massing into lenticular sheets. to A.-St. i
29 |St.-Cuf.| 166 | 21°0 | — 5°0| +20°4 | Stratus cumuliformis. 23 | Ci-Cu. | 251 3‘3;[ + 31|+ 10
30 |Pr.-Nb.| 198 | 50'0 | +15'5 | +47°5 | Low-lying nimbus “ scud.” 27 | A.-St. | 288 | 37 + 37|+ o1 | False Oi. massing into A.-St. sheet.
31 | Ci-Cu, | 247 | 26| + 2°4| + 1°0| Ci.-cu. partially formed. Lenticular patch | 29 |Cu.-Nb. 1 loc - 0°2f-100
low in N.W. i
i
MAY - JUNE
6 Nb. 132 {31°0] —23'0| +2I0 Observation at 11 h. 2 A.-Cu. | 210 | 18] + 09| + 16| A.-Cu. of lenticular type.
7 | Fr.-St. | 123 | 31°0| —26°0 | +17°0 | Observation at 12 k. 30 m. 3 Cu. 276 | 42| + 42 o4
8 | St.-Cu.| 113 | 50| - 4'2| + 27| Observation at 10 h. Nothing but St. except 7 | Fr.-Cu. | 257 |13°0| +12°6| + 30
at 10 h. 9 | St.-Cu.| 269 | 40| + 40|+ o1 |Cu. to Cu.-Nb. below, moving from S.W.
15 | St.-Cu. | 340 | 45|+ 1°5| — 42| St.-Cu. of thin and flat type. 10 Cu. | 300 |18'0| +157] = 90| Velocity varying slightly in ditferent parts
16 | St.-Cu. | 297 | 50 + 45| — 2°3| Observation at 12 h. Cloud degrading and of clouds.
fusing. I Cu. |282| 50|+ 49| — I'I
17 Cu. 271 | 81|+ 81| - o1 Cu, changing to Cu.-Nb. 12 |Cu.-Nb.| 289 | 42| + 40| + 1°4| Apex of cloud measured.
19 |Cu.-Nb.| 301 |16'0| +13'8| — 83 14 | Ci-St. | 268 | 17| + 17| + o'1 | Coarse type of Ci.-St.
21 |Ow.-Nb.| 225 | 86| + 61| + 61 ) 16 | St.-Cu. | 205 | 34| + 1°4| + 3'1| Thin St.-Cu.
22 Cu.-Nb.{ 271 | 38|+ 38| - o1 Apical‘portlonsmeasured; these werechang-] 24 |[Cu.-Nb.| 45| 50| - 35| — 375 Cloud degraded.
ing into 8t.-Cu. 25 |Nb.-Cuf.| 325 |180| +10°3| —14°8
23 (Cu.-Nb,| 273 | 64| + 64| - 03 . 27 Cu. 3181 74| + 50| - 55
24 |8t-Cu.| 276 | 80| + 80| — 08| St.-Cu. degrading. 28 |Cu.-Nb.| 289 | 69| + 66| — 23
26 | Fr.-Cu, | 265 | 6°3| + 6°3| + o'5| Above is very faint Cirro-nebula with @. 30 Ci, to 40| 061 - 0°4 — o5 | Coarse Ci changing to Ci.-Cu. At 16 h.
29 | Ci-8t. | 223 | 28| + 25| + 13| Sheet of coarse Ci.-8t. ; degraded Cu. below. Ci.-Cu, it became rapidly cloudy with St.-Cu.
31 Cu. | 227 |1270| + 88| + 82 | moving from W.N.W.
! |

el
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Seismology at Eskdalemuir Observatory, 1913.

The seismological equipment consists of two Galitzin pendulums for recording the
horizontal compone‘nts of movement and one for vertical movements: one twin boom
Milne type of instrument for horizontal movements; one Weichert inverted vertical
pendulum giving two horizontal components; and one Omori horizontal pendulum set
to record the N.S. horizontal component.

Of these the Galitzin and Milne instruments are photographic, the Weichert and
Omori record on smoked paper.

All are placed on concrete piers separated from the floors of the rooms. In the
case of the Milne the pier is carried down to solid rock and is separated from the super-
imposed boulder clay. The other piers are shallow and based on the clay only.

All the more sensitive instruments are alike aflected by high winds, which are
shown on the Galitzin records as continuous irregular oscillations of periods ranging
from 1 minute downwards to about 20 seconds. This wind disturbance constitutes a
drawback to the seismological station at Eskdalemuir, the tabulation of earthquakes in
the winter months being rendered difficult and in some cases impossible.

It seems possible that the disturbance may be caused by the wind pressure on the
observatory building producing slight changes of slope in the subsoil beneath ; the pier
which rests on the rock is affected in this manner as well as the others.

The microseismic movements recorded are in general much greater than those
experienced at the Russian observatories, where instruments of the Galitzin type are
installed. This also tends to render the elucidation of earthquake phases more difficult
in the winter months, when these movements are greatest. These two causes between
them make it impossible to detect many of the smaller earthquakes during the winter.

All ‘the instruments have been in regular operation during the year, with the
exception of the Weichert, which was discontinued in the Autumn as sufficient
information is given by the photographic recorders. The Omori is in operation in
case of any loss of record in the photographic instruments. The Omori records are
not regularly tabulated. ILocal vibrations of a rapid nature are shown more clearly
on the Omori instrument than on any of the others. The regular microseismic
movements of period 9 s. and under are also well shown by it. ‘

The records from the Galitzin instruments have been regularly examined and
tabulated, and the results published in the Geophysical Journal. The method of
tabulating the magnitude and period of microseismic movements adopted since the
beginning of the year conforms to that used by the Russian seismological stations.

To determine accurately the constants of the (alitzin instruments, a some-
what elaborate method needs to be employed. This is described at length in
Vorlesungen iiber Seismometrie, Chapter VIL, by Prince B. Galitzin, or more briefly
in Modern Seismology, Chapter IV., by G, W. Walker, F.R.S. It was unfortunately
not found possible to carry out the necessary experiments during 1913 in the case of
the horizontal instruments. Values were available, determined by Mr. Walker in
May 1912. The next full determination was made in June 1914, a partial one
having been made in January 1914,

These all agreed very well with the 1912 figures, and it is felt that no serious
error has been introduced by using Mr. Walker's figures, obtained in May 1912, for
the year 1913.
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The constants were as follows :—

20th May 1912.

North Pendulum. West Pendulum,

T =237s. T =247s
T, =246 s. T =248=
pr= —o00;5 pr=—"03
=422 k =422
'A =1000 mm. A =1000 mm.
! = 118 mm, { = 118 mm,

24th JANUARY 1914,

North Pendulum. West Pendulum,
T =223 s (approx.)
T,=247s. T,=248s.
p*=+"15 (approx.)
k=432

A =1000 mm.
[ = 118 mm.

13th Juxe 1914.

North Pendulum. West Pendulum.
T =22+9s, T =234s.
T, =247 s. (assumed) T, =248 s. (assumed)
pi=—r02 pi=+-02
k =430 k=441
A =1000 M. A =1000 mm.
{ = 118 mm. l = 118 mm.

Here T is the period of undamped free oscillation of the pendulum, and T, that of
the galvanometer. A is the length of the beam of light from the galvanometer mirror
to the recording drum. 4% k, and / have the meaning set out in either of the works
referred to above.

The period T, of the galvanometer hardly varies from year to year, but T, w3
and £ vary slightly from time to time and need periodical determination.

The formula used for the determination of the scale value was

ArRT,

1 . .
. —-—_,=magnification of record
wl (1422 7°° ’

¢
where v was taken as equal to Z_gg , and T, is the period of the earthwave considered.

This simplified form of the complete formula

AT, -t
T w0 () J1-pbw)
where u=—,l—$'i and u1=,1+", and f (u) is of the form given by Galitzin,* was quite
1

sufficiently accurate for computing microseisms with the particular constants of the
instruments at the time.

The Galitzin seismograph for recording vertical movements was standardised for
the first time in March 1913, but owing to the changes of temperature in the
seismograph room, the pendulum could not be maintained at an undamped period equal
to that of the galvanometer (18 seconds). The period of the pendulum was therefore
reduced, and until the constant has been determined, the records of vertical motion
are qualitative only. Kven so they are of fundamental value in the determination of

epicentres.
* Loe. cit.
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The Milne records have been regularly tabulated and the results sent to the
British Association Seismological Committee.

An experiment was tried of fitting an oil damper to one of the Milne booms for a
time, but the results were not promising owing to the loss of sensitivity incurred.

A comparison between the Milne and Galitzin types of seismograph has been
prepared at the Observatory and published by the Seismological Committee of the
British Association (Report to Australian Meeting, 1914).

Errata in the Geophysical Journal for the Year 1913.

Page 7.—Table 1.—The figures in each pair of columns should be reversed.

,, 21.— ,, 1.——=Tth, 12 h,, for “0-4” read “0'5,” and for “5” read “4.”
» 35— ,, 2.—For “Mean Sea” read “Station.”

,s 26.— ,,  3.—For “ Mean Sea” read * Station.”

., 48.— ,,  4,—12th, Remarks, for “21” read “9.”

72.—No. R. 262 at 9°0 km., for “ 4177 read “317.”

93

Electrical Character of Day.

The electrical character of the day at Eskdalemuir was determined for 1913 in
accordance with the following scheme, which differs in regard to character 2 from the

explanation given in the Introduction.

«(0” denotes a day (from midnight to midnight G.M.T.) during which no negative potential was recorded.

“1” denotes a day on which there were one or more excursions of limited duration to the negative side
of the scale.

“9” denotes a day on which negative potential occurred for a period, or periods, extending in the

aggregrate over 3 hours or more,
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