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TasLe 3.—Solar radiation measurements, and delerminations of Positions and areas of sun spois—Continued
atmospheric turbidity factor, B, Washington, D.C., July 1933
[Values in italics have been interpolated] Heliographic Area Total
Eastern area
Date stal}(éard pift. | L for
Atmos- civil time iff. | Longi-| Lati- each
pheric iong, | tude | tude | SPOt|Group Gac
Solar | 40 Blue-| dust |Notes: (sky-
Date and solar | alti- mass| I 1 I B ness parti- |light polari-
hour angle tude, | = - v v of sky cles per | zation, P.) 1933
h. . cubic | clouds, etc. h. m. o ° °
centi- July 9 (Mount Wilson)...________ 8 30 |—51.0| 425|470
meter —29.0 | 645 | +7.0
July 10 (Mount Wilson)..__..____ 8 40 [—15.0 | 65.2 | +7.0
July 11 (Perkins Observatory).._.| 13 30 No spots
July 12 (Naval Observatory)...._ 13 46 |—65.0 I 345.9 l —4.0
gr.cal. |gr. cal.|gr. cal. +14.0| 649 | +7.5
5:55 3.84 | 0.881 | 0.652 | 0.504 | 0.035 |- July 13 (Naval Observatory) - ... 10 29 No spots
5:51 3.65 | .899 . 655 LB07 | 040 |aoaes July 14 (Mount Wilson) ..___._.__ 8 35 |—42.0 | 345.2 | —5.0
5:40 3.26 .985 700 | .664 042 .- . +3%.0 | 65.2 | +5.0
5:36 3.13 [ 1.008 | .704 ! .568 | .040 |- July 15 (Mount Wilson)._.__._.... § 25 (4-52.01 €601 4+7.0
5:06 2,44 | 1071 | 772 .596 | .055 |----- July 16 (Naval Observatory) 12 56 No spots
5:01 2,35 1108 | .775| .698 | .045 July 17 (Naval Observatory) 14 48 No spots
0:38 1.05 ] 1.421 | .828 | .650| .038 |----- July 18 (Naval Observatory) . 11 24 No spots
0:33 1.05 | 1.411 880 | .690 | .040 |- July 19 (Naval Observatory) _ 1 3 No spots
3:24 1.44 | 1.302 830 | .640 035 |- July 20 (Naval Observatory} - 13 36 No spots
3:28 1.46 | 1.304 832 | .640 035 1. July 21 (Naval Observatory) 1132 No spots
3:52 1.61 | 1.257 754 | .630 040 |- July 22 (Naval Observatory) 411 35 No spots
3:56 1,63 | 1.226 766 | .628 045 |. July 23 (Naval Observatory) - 12 34 No spots
4:26 1.88 | 1.223 | .S864| .660 | .055 |- July 24 (Naval Observatory} - 10 45 No spots
4:36 1.91 | 1.192 | .865| .668 | .070 |._-..- July 25 (Mount Wilson)_.. - 8§ 38 No spots
July 26 (Mount Wilson)_. - 11 20 No spots
July 27 (Mount Wilson)... - 9 6 No spots
July 28 (Perkins Observatory).... 12 15 No spots
5:56 3.02 485 | .284 290 July 29 (Naval Observatory}._.._ 1 5 No spots
5:52 3.72 512 | . 886 222 July 30 (Naval Observatory).____ 11 10 No spots
5:34 3.08 615 | .848 288 July 31 (Perkins Observatory).... 14 5 No spots
5:284a.__ 2.92 633 | .349 290
4:49 2.17 910 | .550 460 Mean daily area for July. .| - _}.o.._ [ ........................... 5
4:44 2,10 9171 .652 462 H
3:21a._. 1.43 | 1. 147 L7382 608
3:16 a... 1.39 | 1.130 | .734 610
1208 1,09 | 1.232 | .823| .6%0 PROVISIONAL SUN-SPOT RELATIVE NUMBERS FOR
:16 a. 1.09  1.223 | .8% 626 JULY 1933

(Dependent alone on ohservations at Zurich and its station at Arosa)
POSITIONS AND AREAS OF SUN SPOTS
|Observations furnished through the courtesy of Prof. W. Brunner, Eidgen. Stern-

Communicated by Capt. J. F. Hellweg, Superintendent United States Naval Observa- werte, Zurich, Switzerland]

tory. Data furnished by Naval Observatory, in cooperation with Harvard, Perkins,

and Mount Wilson observatories. The differences of longitude are measured from ! . . |l i
central meridian, positive west. The north latitudes are plus. Areas are corrected for July 1933 Relative July 1033 Relative July 1933 Relative
foreshortening and are expressed in millionths of sun’s visible hemisphere. The total numbers numbers | numbers
area, including spots and groups, is given for each day in the last column]j
— D 0 11 8 21 0
Heliographic Area Total o 0 12 7 22 0
Eastern area
Date sf.aﬁd_ard Dift. | Longi| Lati forh Z """"" 8 ii 8 %i 8
civil time| Diff. ngi-| Lati- each  F--------
iong, | tude | tude |SPOt Group| o0 5. 0 15 0 25 0
5
1933 6. ___ Ec7 16 0 26 0
h. m. ° ° ° T 17 17 0 27 0
July 1 (Naval Observatory) 10 40 No spots S ... 17 18 0 28 0
July 2 (Naval Observatory).. 14 8 No spots 9 18 19 0 29 0
July 3 (Mount Wilson) 9 4 No spots 16 """" 14 20 0 30 0
July 4 (Naval Observatory).. 10 21 NOSPOts  [cecocfomococcfoccaan AY=mmm---
July 5 (Naval Observatory).. 11 15 No spots 31 0
July 6 (Naval Observatory)._....] 10 5 |—66.0) 66.3
July 7 (Naval Observatory) 13 24 _;gg ggg Mean: 31 days=2.8.
July 8 (Naval Observatory).....- 10 32 —%:g 40.6 d c:New formation of & very small center of activity; E, on the eastern part of the sun’s
—40, 65.1 isk.

AEROLOGICAL OBSERVATIONS

[Aerological Division, W. R. Gregg, in charge]
By L. T. Samuels

Free-air July temperatures averaged moderately above Resultant free-air wind velocities in the lower levels
normal at the stations listed in table 1, except Norfolk, were generally less than normal with an excess of south-
Pensacola, and San Diego, where negative departures erly components at a number of stations east of the
predominated. Relative humidity departures were small ~Rockies. (Seetable2.) At the higher levels the resultants
to moderate and in most cases of opposite sign to those were mostly close to normal with sone excess of northerly
of the temperature. components at a few of the central stations.
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TABLE 1.~—Free-air temperatures and relative humidities obtained by airplanes during July 1933

Crctena || Daltas, Tex. || Norfolk, Va. (| Omaha, Nebr. || Pensacols, Fla. | S2.Dicgo, || Washington,
meters) 1 (146 meters)? (3 meters) ? (300 meters) 4 (2 meters) 3 © metefs) 3 ¢ me't,efs) 3
TEMPERATURE (°C.)
Altitude (meters) m.s.l.
g g g g g g g
£ 2 2 2 2 2 2
&_ & = &_ &_ E_ =
o < -] ] -]
£R g &8 g8 28 &8 58
2 8 2 B
g {82 | g | 83| 5 | §2 || g |88 | g | S| g | &a 53
E 18" 81 &° | 8 |£°| &8 (8" | BEl&°) 8 |&°| 8¢
= =] = a = a = A = A = =) = A
17291 ® 25.11 228 —26( 204 (® 26.0| —0.3( 195 —23| 226 -—22
21.6 O] 25.5 (%) 21.0 —3.1 21.8 ) 24.3 —-0.3 17.1 —-1.7 22,5 0.0
20.2 | +14f 29| +i9f 185| —3.5| 220| +07| 217 —04| 25| —L1| 2051 +L1
16.6 “+190 21.2 420 oo 19.2 b\ T | SO (SRR | SRR NN | RN S
13.1 +0.4 18.2 +1.8 12.7 -3.1 16.3 =+0.9 15. 4 —0.5 23.3 +2.0 15.7 “+1.1
1.5 +0.6f 152! 48|l . .. . VLSS O 3| O IO | IS IS | I
8.2 +L0| 124| +20 7.6 —27| 10.1| +L2 9.3 =06 152 <31 8.5 40.6
33| +L6 7.0 . 3.6 | +L3 39| —0.5 7.7 —-3.1 5| 411
—2.5| 40.7 L7 4us ||l —3.3| 0.3 =24 =07 ||ocome o |oo M|
RELATIVE HUMIDITY (PERCENT)
7] ® 0 ) 77 +2 8| 83 +3 80 +6 79 +8
57| M|l ® 68 +1 00 ® 84 +5 86 +6 71 +5
51| =15 68 +1 66 +4 56 -3 80 +6 58 49 64 +3
56 -9 68 -2 | A 55 ]| P F | N IV | U S
60 -1 7 +11 57 -2 53 -3 72 +3 31 0 63 ¥z
63 —2 68 B ol L | I (R, 52 s N | USRI | FRSURRPIIO SR | MU E
46 -5 64 +7 51 0 46 -8 65 ) 42 F2 58 +3
34 -7 56 . 0 | R I 35| -17 63 +3 53 +2 49 +1
30| -19 TR ST 3| I E 3| —19 52 SIR:2 | R WD | IR R

1 Temperature and humidity departures based on normals of Royal Center, Ind.
1 Temperature departures based on normals determined by interpolating between those of Groesbeck, Tex., and Broken Arrow, Okla. Humidity departures based on normals

of Groesbeck, Tex.
3 Naval air stations.

4 Includes period from July 12-31 only. Temperature and humidity departures based on normals of Drexel, Nebr.
¢ Burface and 500-meter level departures omitted because of difference in time of day between airplane observations and those of kites upon which the normals are based.

‘Weather Bureau observations made near 5 a.m.; Navy, observations near 7 a.m. (75th meridian time).
TABLE 2.—Free-air resultant winds (meters per second) based on pilot-balloon observations made near 7 a.m. (E.S.T.) during July 1933

[Wind from N=360°;, E=00°, etc.)

Alggquer- Altanta, Bismarck, Browns- Burling- Ch&?’ egne, Chicago, Cleveland, Dallas, Havre, Jackson- Koy West,
M%x '(l £54 a. N.Dak. ville, Tex. ton, Vt. (1 §73 1. Ohio Tex. Mont. ville, Fla. Fla.
méteré) (309 meters) || (518 meters) || (12 meters) || (132 meters) mei;ers) (192 meters) || (245 meters) || (154 meters) || (762 meters) || (14 meters) || (11 meters)
Altitude (lileters)
m.s.].
‘9‘ ) _:g’ I .E P E > g 2 g o _E e g e g e ,S = g o g [
= = = = p=] = = = = = = = ) =2 = = =] = = = = = = =]
s | BB |2 B |88 |8 ¢S |8 |5 |2 |8 |2 |8 |E |8 |28 |5 |2)¢8]|:
= ] = z A I & i = 3 = i = ] = i = < - il P ] & c
[=] > [=] = A > [s] = a > [a] = [=] = a > [= > A > [s] > a >
o o -] o -] o o o o o -] -]
5| 0.4 51 1.1 147 1.5 176 | 2.1 185 | 0.5 190 | 1.2 149 1.8 123 | 0.6 176 | 0.5 124 2.9
186 | 0.6 ||-___f--_o_- 170 | 8.7 212 | 3.3 2251 3.5 255 [ 3.1 200 | 5.1 |lo___]---__. 23| 2.8 124 5.7
164 1.4 160 | 2.3 173 | 8.7 285 ([ 3.2 243 2.7 203 | 3.5 214 5.2 206 1.2 206 [ 3.2 133 5.1
187 1.4 256 1.2 167 7.0 203 ( 5.8 274 | 3.4 2001 2.4 231 1.6 301 2.2 209 [ 3.0 136 3.7
217 [ 1.8 265 | 2.8 161 | 5.0 202 6.3 287 | 2.4 2831 3.9 325 1.0 286 | 4.1 191 | 2.6 140 3.6
235 1.8 276 | 4.6 136 | 3.5 291 ( 5.6 297 | 2.2 293 | 3.8 343 [ L0 275 | 7.3 185 | 3.0 144 3.6
2101 1.7 274 [ 5.9 121 | 3.7 3181 0 317 | 2.3 285 | 4.5 328 ( 0.7 260 [ 8.8 184 | 2.6 135 2.5
37| 0.9 28 7.8 801 3.7 324 | 3.8 344 { 2.7 7| 4.6 16§ 13 256 | 13.7 211 1.4 170 1.2
15 L7 {[-ccooofoaooao 711 3.6 277 | 1.2 355 | 2.2 204 [ 6.5 %1 0.8 260 | 14.9 27 13 185 1.2
Los An- Medford, Memphis, New Or- Oakland, Oklahoma Omabha, Phoenix, gﬂl;: 1{?&;‘;’] S?&gﬂsete' Seattle, ‘Washing-
geles, Cailf. Oreg. Tenn. leans, La. Calif. City, OKkla. Nebr. Ariz. (1'294 Mich. ‘Wash. ton, D.C.
(217 meters) || (410 meters) {| (83 meters) || (2 meters) || (8 meters) [|(402meters) || (306 meters) || (338 meters) m e'ters) (198 met, érs) (14 meters) (| (10 meters)
Altitude (1lneters)
m.s.l,
El x| E |2l E|l2l& &8 |28l |28 2|8 2|8 l2|B|=
SIEE |88 |2|¢s |2 |81 |8 |||/ |elg|¢e |s)c|8|s8lzs|¢%]|:z
H D = @ = o] H c) = I E=] = B I £ I = ) = I H = A @
A > A = A = A = =] > =} = A > =} > =] = =] > A > A >
o -] o o © -] -] o o o a -]
0.3 213 [ 0.5 150 | 0.9 169 | 0.5 309 L6 166 | 2.9 129 11 93 14 146 | 4.3 91 0.6 641 0.5 352 0.6
0.7 267 1.0 203 ( 3.0 207 | 3.7 256 1.8 171 4.4 167 | 4.6 156 LO | feoas 190 ] 1.1 25| 2.6 326 2.2
1.2 292 1.7 217 ( 2.8 195 | 3.9 300 3.6 208 ([ 7.5 203 | 6.0 244 ) P Y | SRR 265 3.0 340 1.6 337 2.3
2.8 151 0.6 249 1.8 1881 3.4 300 1.8 222 [ 4.2 230 | 5.0 254 1.3 1682 | 6.7 29| 4.5 311 1.4 308 2.1
1.8 292 ([ 0.3 302 1.8 198 | 3.2 240 L7 277 1.3 248 | 4.0 247} 0.6 181 5.6 2771 6.6 263 1 2.9 303 3.7
1.8 236 3.2 315 { 2.2 182 | 2.5 224 [ 3.2 356 | 2.0 280 | 2.1 761 0.3 206 | 3.3 284 7.9 256 | 4.0 304 4,2
4.0 226 | 6.2 310 2.1 225 1.8 218 | 3.3 8| 2.3 345 2.6 85| 1.4 228 | 3.2 289 { 8.6 254 | 4.9 304 4.6
4.7 233 | 7.0 307 | L7 |cocaac]imacaa]fammmmafmmaaan 2 3.7 3] 60 113 | 3.3 250 | 4.8 209 ) 8.5 244 | 8.1 304 5.6
______ 243 [ 6.8 208 [ 0.9 [[coccan|ammeafammea]eaamae 6| 3.5 357 | 3.9 83| 6.6 254 | 4.4 300 | 9.2 |[-coo--fea----f| 312 5.4




