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I have preferred to determine the water vapor content
of the atmosphere from the amount of depletion it pro-
duces in the intensity of the radiation in the entire spec-
trum. On the day under consideration, February 27,
1937, B, computed from I,—I,, is 0.015, and computed
from I,— I, is 0.033, giving a mean value of 0.024. With
this value of 8 the value of I,.(dry) is 0.800, as compared
with 0.711 determined from I, reduced to mean solar
distance and divided by 1.94; the difference, 0.800—0.711
=0.089, represents the absorption of solar radiation in
passing over a path m=1.900.

The length of the path over which the solar rays pass
before reaching the place of observation is a factor in
determining the depletion. In plotting the sums of the
absorption in individual bands as determined by Fowle,
it was found that on an average this depletion (the
absorption when m=1) was represented by the total
measured absorption divided by m*; i. e., in the case under
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consideration, the depletion for m=1.900 is given by
0.089/1.38=0.064, or 6.4 percent of the solar constant.
This is principally absorbed by water vapor, but 0.2 per-
cent to 0.4 percent is attributed by Fowle to absorption by
ozone, leaving 6.0 percent to absorption by water vapor.

An equation on page Ixxxiii, Smithsonian Meteorologi-
cal Tables, 5th revised edition, 1931, which is there
attributed to Fowle, is repudiated by him. He casually
mentioned it in the MontaLY WEATHER REVIEW, Vol. 42,
Pp. 2-4, 1914, as an approximation formula that might be
used when a better method was not available; but Hann
appears to have been the originator of this equation (see
Smithsonian Meteorological Tables, p. 1xxii), which served
a useful purpose in earlier days before elaborate studies of
the great water vapor absorption bands in the infra-red
section of the solar spectrum by modern spectroscopic
methods were available.

i Tu=e Lyme-In
Date and hour angle aﬁ?gﬁge n‘?zal;s Inm Iy I, Bmer Byr Bmaian T.04 1.04 w
1937
February 27: ° ’ m gr. cal. gr. cal. gr. cal.
(1) 2:14 P M e oo im i memcmecmmmmccecaaa—aaa 30 55 1.04 1.405 0.933 0. 756
(2) 1.350 .916 .742
0.711 1. 083 -878

SOLAR RADIATION MEASUREMENTS DURING
FEBRUARY 1937

By CHARLES M. LENNAHAN

For a description of the instruments dnd their exposures,
the reader is referred to the January 1935 REeview,
page 24.

Table 1 shows that solar radiation intensities averaged
below normal for the morning observations at Washington.,
The average intensities were above normal for Blue Hill
and for the afternoon observations at Washington. Madi-
son and Lincoln intensities are scattered about the normal
values, with no definite positive or negative tendencies,

Table 2 shows that the values of the total solar (direct
and diffuse) radiation received on a horizontal surface
were below normal at half (7) of the stations for which
normals are used, and were above normal at the others,

The turbidity values for Washington, as shown in table
3, are relatively low. It should also be noted that the
variation in water-vapor is very slight.

No polarization observations were made during Feb-
ruary because of the presence of a snow cover on the days
which were otherwise favorable for such observations.

TaBLE 1.—NSolar radiation intensities during February 1937
[Gram-calories per minute per square centimeter of normal surface]
WASHINGTON, D. C.

Sun's zenith distance

30 178.7° | 75.7° [ 70.7° | 60.0° | 0.0° | 60.0° | 70.7° | 75.7° [87.7° | Noon
Date Air mass Local
1?115;:] mf,au
n : solar
time A .M, o P. M. time
e | 50| 40|30/ 20 12080 40|50] e

Departures...-

TaBLE 1.—Solar radiation intensities during February 1937—Con.

MADISON, WIS,

Sun’s zenith distance

87::?1?. 78.7° | 75.7° | 70.7° | 60.0° | 0.0° | 60.0° | 70.7° | 75.7° |87.7° | Noon
Date , 75th Air mass Local
mer. mean
time solar
A. M. P. M. time
*1.0
e 5.0 4.0 3.0 2.0 2.0 3.0 4.0 5.0 e

LA al okl ol ol 4

RO OCEARNNIITIOO

2.1
3.3
2.0
2.1
2.5
1.4
2.9
2.3
3.0
2.8
2.1
1.3

HENWN

.12)
+.24

(1.01)
+.02

Means
Departures_.__

*Extrapolated.
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TasLE 2.—Average daily totals of solar radiation (direct-- diffuse) received on a horizontal surface

QGram-calories per square centimeter

Week beginning—

‘Washing- s : : New Fair- Twin PR New River- Blus San Friday
ton Madison | Lincoln | Chicago York Fresno banks Falls LaJolla | Miami | g0t | “side Hill Juan | Harbor Ithaca
cal. cal, cal. cal. cal. cal. cal. cal. cal. cal. cal. cal. cal. cal. cal. cal.
196 19? 234 133 211 238 49 193 340 283 185 290 237 466 118 115
169 218 268 Z() 182 245 36 231 27 342 290 260 180 436 102 140
215 239 255 172 193 247 70 2686 216 335 295 272 210 443 169 176
174 231 281 180 185 371 2 287 356 333 274 373 216 415 166 208

Departures from weekly normals

-7 +4 +10 +13 457 +37 +6 —60 —24 -+30 +8 +16 —63

—42 +9 +5 —+45 420 —44 —18 -5 +74 —18 —64 -12 ~45

-7 +23 -17 -+29 423 —4d =2 —12 —+54 ~20 —49 440 -12

—83 —13 —16 -3 —14 +32 —27 —36 +13 +51 —66 +39 +1
Accumulated departures on Feb. 25, 1937

—3,339 —294 +294 +406 +147 | 1,148 —189 =273 |cemmaaen —938 +398 —441 | —2,324 . ... +777 | -1,617

ON THE METHOD EMPLOYED FOR COMPUTING 8 AND W, SEE P. 430 OF THE DECEMBER 1936 REVIEW.—ED.

TasLe 3.—Total, I.., and screened, I, I., solar radiation intensily measurements, obtained during February 1937 and determinations of the
atmospheric turbidity factor, 8, and water-vapor content, w=depth tn millimeters, if precipitated

[American University, Washington, D. C.]

*) *)
® ® o | st |fustoim
8olar al- 1ot |7 18t Air mass
Date and hour angle tituge |Alrmass Iy Iy I Iy Ir ﬂIy—r w type
851+-C | .840+C Percentage of solar con-
stan
° ! m gr. cal. gr.cal. gr. cal. gr. cal. gr. cal. mm
32 08 1.88 1.326 1.074 0.872 1.220 1.002 0.021 81.4 13.3 10.9 | Pc.
32 26 1.87 1. 366 1.075 .873 1.221 1.003 .021 81,4 14.8 11.5
26 45 2,22 1.222 L9062 .782 1.097 L9002 .036 75.2 14.1 11.4 | Pc.
27 32 2.16 1. 251 . 965 L7582 1.100 .902 . 034 75.5 13.0 11.1
37 4 1.63 1,498 1.069 . 849 1,190 . 958 .014 81.5 10.5 10.5 | Pc.
37 56 1.62 1.477 1.068 .848 1.191 . 957 .014 84,5 11.3 10.9

*Values reduced to mean solar distance.

TasLE 3.—Total, I,,, and screened, I,, I,, solar radiation inlensity measurements, obtained during February, 1937, and determinations of the
atmospheric turbidity factor, 8, and water-vapor content, w=depth in millimeters, if precipitaied. Blue Hill Meteorological Observatory of
Harvard University.

™) ™
™) ®* *) Tums Te=o-Im
1.64 1.94 .
Bolar ; T I, : Air-mass
Date and hour angle ; Air mass I I I, L] LA w
& altitude - ' " | ossie | vEOTC | Bmesn | T type
Percentage of solar
constant
° / m gr. cal. gr. cal. gr. cal. gr. cal. gr. cal. mm.
31 17 1.92 1.231 0. 806 0.711 0.916 0.818 0. 060 73.1 1.5 8.4 ] Pc
30 12 1.98 1.072 . 695 .611 .788 700 .078 69.0 15.3 1.0 | Pc
31 41 1.90 1.334 .834 .693 . 946 . 796 . 088 66.8 5.0 3.7 Pc
20 49 2.01 1.350 .834 .703 947 . 809 . 055 73.0 5.4 3.9
11 41 4.83 1.190 . 764 .642 . 867 [ 427 0 O NSO PRI Pc
31 24 1.92 1.318 . 796 . 603 . 856 . 796 . 062 72.4 6.4 4.7
27 45 2.14 1.251 .810 675 .922 777 072 73.6 10.9 7.5 | Pc
29 36 1.81 1. 302 .873 L712 .903 . 820 .049 713 2.9 2.2 | Pc
18 01 3.21 1. 219 .822 . 667 .937 . 769 .023 711 9.9 5.5
32 00 1.88 1.290 J850 [oeooo IR T PR (IR SOOI JRISOUS RO,
32 12 1.87 1. 449 L941 LT 1.072 . 589 041 7.1 4.4 3.2 Pc
17 38 3.28 1. 302 . 889 . 730 1.013 .890 . 009 77.9 12.5 7.0
33 49 1.79 1.131 .762 .6815 . 868 L711 .082 67.4 10.6 8.0 | Po-»Nec
14 41 3.89 873 .611 . 500 . 697 .578 .049 49.8 6.0 3.1
20 29 2.84 .885 .653 . 546 744 .631 . 106 56.0 1.5 6.6 | Pc
290 38 2.02 1.370 . 889 .723 1.028 .838 .030 78.4 9.6 6.8 | Pc
11 34 4.87 1. 072 .738 .611 .842 704 oo - —-

»Corrected for transmission of screens and reduced to mean solar distance.
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TaBLE 3.—Total. I,., and screened, I,, I,, solar radiation intensity measurements, obtained during February, 1937, and determinations of the

atmospheric turbity factor, 8, and waler-vapor conlent, w—depth in millimeters, if precipitated.

Haryard University—Continued.

Blue Hill Meteorological Observatory of

* *)
® * ® Tee | Tumo-ln
1.94 1.94
Date and hour angle al?;?tlgse Airmass| Im I, I1r I I w M{g:ss
0.8514C | 0.840+C | Smean
Percentage of solar
constant
° ! m gr. cal. gr. cal. gr. cal, gr.cal. gr.cal. mm,
20 54 2,7 .08 . 740 .623 . 846 . 721 . 049 69.2 14.6 8.5 | Nrp
36 31 1.61 1. 314 774 L6467 B85 . 763 . 056 68. 4 2.2 1.8
35 33 1.72 1.159 . 756 . 631 BT . 756 . 059 69.0 10.6 8.2
12 47 4. 44 L842 . H9d . 498 . 683 572 . 056 54.6 12.2 9.2
33 2 1.81 1. 286 .8d4 L701 967 .812 Rir 69.8 11.6 8.7 | Nec
30 32 1.96 1.215 786 . 835 897 761 . 096 65.7 4.4 3.2
12 02 4.78 . 881 . 635 .51R 20 . 600 IR0 S Y ESUREY (R,
39 41 1.60 1.032 .703 . 586 807 679 .169 59.2 7.0 5.8 | Nec
34 12 1.78 1. 060 . 730 . 600 876 .699 .137 62.3 8.7 6.6 | Pa
39 20 1.57 1.437 .953 LT84 1.005 70 . 026 79.8 7.1 5.7 Pc
30 &5 1.94 1. 405 .933 756 1. 083 878 . 024 80.2 9.1 6.6
10 54 5.16 1.131 LT3 651 .912
33 26 1.81 1. 382 L8091 730 87 . 346 . 084 71.0 L1 0.8 | Pc
39 3 1.57 1.429 L9921 762 1.044 . 833 L 042 80.6 7.4 6.0
32 43 1.85 1.251 . 832 .677 953 786 . 062 72.9 10.6 7.9

*Corrected for transmission of screens and reduced to mean solar distance.

Atmospheric conditions during solar observations February 1937

Tem-
Time from | pera- Wind, Sky | Visi- : "
Date | jocal moon 3“3’ Beaufort | blue | bility] Cloudiness and remarks
Feb. 3 1:38a. m —6.4 8 9 | Few Cu; light haze.
31 ] 1:31a. m —5.2 8 9 | Few Cu; light haze; instru-
ment indoors.
3 0:22 p. -1.7 8 9 | Zero clouds; light haze.
4 3:21 a. —10.& 9 9 | Few Acu; light haze.
7 2:16 8. -2.8 8 8 | Few Ci; few Frcu; light haze.
10 1:02 p. +2.7 8 8 | Few Cu; light haze.
10 2:2616 +3.6 8 8 Dao.
11 1:34 a. —5.5 8 8 | 2 Cu; few Ci; light haze.
11 0:16 p. —4,2 8 9 | 1 Cu; light haze.
11 2:50 p. —4.1 8 10 | 2 Cu.
12 0:10 p. —+4.4 [} 8 | 4 Ci; moderate haze; probh.
Ci. over sun.
12 3:30p.m.___. +6.1 [4 8 | 1 Ci; light haze.
16 3:39a. m..... -3.1 6 7 | 2 Ci; moderate haze.
17 2:37 8. M..... —-3.3 7 9 | Few Cu; few Ci; light haze to
north.
17 0:5¢ 8. -3.3 7 10 { Few Cu; few Ci.
171 | 0:43 a. —3.3 7 10 Do.
17 | 2:24 p. —0.2 7 10 | Few_Ci; light haze to north.
17 3:37 p. +411 7 10 Do.
19 | 3:38a. —-1.9 7 6 | Zero clouds; moderate haze.
19 0:41 a. +3.6 7 6 Do.
19 1:14 p. +6.6 7 [} Do.
19 | 3:33p. +7.3 7 6 Do.
23 | 2:054a. +0.3 8 8 | 2 Cu;moderatehaze tonorth,
231 | 1:54 8. +.3 8 8 | 2 Cu; moderate haze; instru-
ment indoors.
23 135p. m_____ +1.6 8 8 | Few t?lu; moderate haze to
north.
23 3:45% p.m___| +3.4 8 8 | Few Cu; light haze.
25 0:51a. m_____ —-1.1 8 6 F(]s:lw Ci; few Cu; moderate
876.
26 0:58 p. m..._. +0.6 | NWd4_____ 7 8 | 6 Ci; 3 Cu; light haze.
27 0:37a. m_____ +0.6 | W6.______ 8 101 Ci;tgew Cu; light haze to
north.
2 145p. mo____ 0.0t Wo..____. 8 10 | Few (t?l:, few Cu; light haze to
north.
27 4:05p. m.____ —0.6 8 10 Do.
28 2:32a. m..___ —6.6 8 9 | Few Ci.
28 0.58a.m_...{ —4.7 8 ] Do.
2811 0:42a. m.___| —4.7 8 9 | Few Ci; light haze to north.
2 1.43p.m..__| —2.2 8 9 | 1 Ci; light haze to north.

1 Indicates Smithsonian observation.

POSITIONS AND AREAS OF SUN SPOTS

[Communicated by Capt. J. F. Hellweg, U. 8. Navy (Ret.), Superintendent, U. 8. Naval
Observatory. Data furnished by the U. 8
Harvard and Mount Wilson Observatories.

from the central meridian, positive west.

. Naval Observatory in cooperation with

The difference in longitude is measured

The north latitude is positive. Areas are

corrected for foreshortening and are expressed in millionths of the sun’s visible hemi-
sphere. The total area for each day includes spots and groups)

Date

East-
ern
stand-
ard
time

Heliographic

Area Total

Difl. in
longi-

tude tude

Longi- | Lati-

tude

area

Spot | Group eggin

day

Observatory

b
13

11

13

11

13

13

14

26

18

—7.0

Mt. Wilson.



