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Pyrheliometric measurements of the solar radiation in Upsala
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SOLAR OBSERVATIONS

SOLAR RADIATION MEASUREMENTS OBTAINED DURING
MARCH, 1931

By HereerT H. KiMBALL

For & description of instruments employed and their
exposures, the reader is referred to page 41 of this volume
of the Review.

Table 1 shows that solar radiation intensities averaged
slightly above the normal intensity for March at Madison,
Wis., and Lincoln, Nebr., and close to normal at Wash-
ington, D. C. But few observations were obtained at
the latter station on account of unusually cloudly condi-
tions during the month.

Table 2 shows a deficiency in the total solar radiation
received on a horizontal surface directly from the sun and
diffusely from the sky at all stations for which normal
values have been established, except at Gainesville, Fla.,
Twin Falls, Idaho, and Fresno, Calif., which report a
considerable excess.

Skylight polarization measurements were obtained at
Washington on only two days. They give a mean per-
centage of 56, with a maximum of 60 per cent on the
25th. - At Madison, a measurement made on the 28th
gave a percentage of 66. These are not far from average
values for March at the respective stations.

SOLAR RADIATION MEASUREMENTS FROM TULANE TUNI-
VERSITY, NEW ORLEANS, LA.

With this month there appears in Table 2 for the first
time solar radiation data from Tulane University, New
Orleans, La., latitude 29° 56’ N., longitude 90° 7 W,,
altitude, 40 feet above sea level. The data are furnished
by Prof. Henry Laurens, department of physiology of the
university.

With reference to the exposure of the pyrheliometer,
Professor Laurens writes that it is on a platform 40 feet
above sea level, and a sketch which he furnishes shows
buildings and trees in its vicinity somewhat higher than
the platform. While it does not appear that any of these
objects should cut off the direct rays of the sun except

when the latter is near the horizon, they will cut off a
considerable amount of sky radiation. The hourly totals
are thereby reduced by a small but known amount.

The Eppley pyrheliometer was carefully standardized
at this office before it was sent to Professor Laurens.
Thelrecords are reduced by him, using our calibration
results.

TaABLE 1.—Solar radiation inlensities during March, 1931

{Ciram-calories per minute per square centimeter of normal surface]

Washington, D. C.

Sun's zenith distance

8 a.m.| 78.7° | 75.7° [ 70.7° | 60.0° | 0.0° ‘60.0°|70.7° 75.7° 78.7°}Noon
| :
. Air mass Tocal
Date r‘r:?;? mean
time solar
A. M. P.M time
. 50 | 40 | 3.0 [ 2.0 |110]| 20 | 3.0 | 40 | 5.0 o.
mm.
Mar. ... 3. 00!
Mar. 5.. ol o249
Mar. 11. -| 8.33
Mar. 12. -.| 8.58
Mar, 13. | 249
Mar. 18..__._..] 3.45
Mar. 24, -] 3.00
Mar, 26....__.._| 5. 16|
Means. _
Departures___|..___.
Madlson, Wis.
Noar.2 . ...._| 216 0.97 1.08' 1. 20

Mar. 3. ...____
Mar. 4 _______
Mar. 9__

Mar.
Mar. 11 -
Mar. 26 ... _

.-l LOY LI1T7
103 L14

Means. -0l (1.00)| 1.04] 1.20 1.34 .32
Departures_..|-._.._. -0, 02(+0, 01|+0. 04|40, 03| +0.03

1 Extrapolated.
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Positions and areas of sun spots—Continued

[Gram-calories per minute per square centimeter of normal surface]
Lincoln, Nebr. Eastorn Hellographle Area | Total
o stand- area
8un’s zenith distance Date i for
“g;;g T} pift. | Longt-| Latt- spot | Group| #8¢h
$a.m|7.7° | 76.7° | 70.7°| 80.0° | 0.0° | 60.0° | 70.7° | 75.7° | 78.7° | Noon long. | tude | tude day
i Local
Date 75th Air mass ca 1031
1er. h om o ° o
time Mar, 11 (Naval Observatory)....| 11 34 |~47.0 | 1192
+418.0 | 182.2
o. +4-57.0 | 223.2
Mar. 12 (Naval Observatory)._..| 11 37 {(—50.0 | 103.0
. +33.0 | 136.0
196 +76.0 | 229.0
3. 15| Mar. 18 (Naval Observatory)..._| 11 87 (—72.0 | 67.8
4.5 —38.0 | 101.8
3.63 —21.0 | 118.8
2,62 Mar. 14 (Naval Observatory)..._{ 10 52 |—60.0 | 67.0
2. 36/ —-23.0 ] 104.0
3.9 —8.0 | 119.0
315 Mar, 15 (Mount Wilson).._._..._ 11 20 [—46.0 | 67.6
............ ~%,0 | 105, 6
_____________ 5.0 118.8
Mar. 16 (Mount Wilson)__._._.._ 14 30 {—30.0| 68.7
.. . . . +17.0 | 105.7
TaBLE 2.—Total solar radiation (direct +diffuse) reccived on a igg-g i(lig-;
horizontal surface Mar. 17 (Naval Observatory)....| 10 & _-*-_%%'g 60,4
i i 3 103.4
[Gram-calories per square centimeter] _thg 8 } (l,g H
. . .4
Average daily totals Mar. 18 (Naval Observatory)_...| 11 5| —4.0| 70.2
g 8 . igg gg’;
Week begln- | 8 | _ #1480 g | 3 2 430|173
a ] ] &5 | = & > o |2 =(& +75.0 | 140.2
g 2135 |8 > l=l 2 g 8121815 Mar. 10 (Yerkes Observatory)....| 16 41)-22.0 36.5
a3 k| 3 > | E g - & e | 2| & —-19. .
2 —2.4| 56.1
Bl 3 A |0 |=ie| & I -~R - a3 &1
1931 cal. | cal. | cal. |cal. |cal |cal| cal. | cal. |ecal. |cal |cal|cal +§9§ 69.4
314{ 282 206 184| 247|369| 185 352 427| 330| 240|_.. +5_,- RN
373 331) 310 140 198 372) 168 472 402) 30| 29 382 1.2 1123-7
3090 165 423] 114| 311|321| 208 428 448 330| 405| 348 182 =7
286 242| 328] 276 260{ 435 180 453 446 356| 491| 264 : ieo 3| im.8 +7.
22| W7) W 188 204/ 356] 149) B8] 50| 410] 430 B¢ o 9y (Naval Observatory).| 1L 51 | —8.0 | 30,4 | +0.
Departures from weekly normals 1.1308 %2
+80.0 | 127.4 .
Feb. 28.-ceeoo —5 —48{ -5 417475 +14 —40| +57 Mar. 21 (Naval Observatory)_._. 11 1| 480! 427 .
Mar. 5.. 434} —42| —43| —584-66 ~34| 80| 418 +25.0 | 59.7 .
Mar, —150| 48| ~90| 445 —6| —23] 458 433 +37.85 | 722|470 128 |..___._ 135
Mar. 19. -7 —69 455 —5\+35 —470 456 —26 Mar. 22 (Mount Wilson)__..__.__ 11 30 {423.0 | 44.2 ) 4+7.0 [ 75 PR SO
Mar. 26_....._. =57 ~76| —111} —49| —70, +3 —821 36| +39 +39.0 | 60.2 |—-22.0 -3} PO
Accumulated +60.01 71,2 46.0( 145 |.
departures on Mar. 23 (Naval Observatory)__._| 11 48 [4+65.0| 72.8 ( +6.0| 138 |-
Apr. 1, 1931.__}—499—~2, 898} ~1, 001|-—TO8|-1-5481____[—1, 179\4-1, 283(4-407| 4140 .. [___. Mar. 24 (Naval Obgervatory). _._ 11 38 -T-Zgg 2;23 ‘{—-g.g g -
Mar. 25 ENava.l Observatory)....| 11 20 |—62.0|279.7 | —6.5| 3|
POSITIONS AND AREAS OF SUN SPOTS Mar. 26 (Naval Observatory)____| 11 40 —%g m‘g.t —1& g 1;:; -
[Communicated by Capt. J. F. Hellweg, Superintendent United States Naval Observa- Mar. 27 (Naval Observatory)__..| 12 18 1_32.0 2878 +_1_ 0 98 |-
tory. Data furnished by Naval Observatory, in cooperation with Harvard, Yerkes, Mar. 20 (Naval Observatory)___..| 10 46| —9.0) 280.8 { —8.0 | 128 |._..._..| 12
Perkins, and Mount Wilson Observatories. The differences of longitude are measured Mar. 30 (Naval Observatory)....| 11 37| 48.0! 283,6 | —8.0 62 62
from central meridian, positive west. The north latitudes are plus. Areas are cor- Mar. 31 %peﬂdm Observatory)...| 14 30 |—37.0 | 223.8 |+15.0 {-..... ...
rected for foreshortening and are expressed in mijllionths of sun’s visible hemisphere, +17.0 | 277.8 | 2.0 { o - | 12¢ |-
The total area, including spots and groups, is given for each day in the last column] +60.0 | 320.8 {—11.0 155 372
Eastern Heliographic Area ’313‘1?::1 Mean daily area for March._.__|_...._.... 344
Date aifiacng-il : ; for
time | DI | Liongl) Lath ) gpop ) Gronp) o3ch PROVISIONAL SUN-SPOT RELATIVE NUMBERS FOR
g Y MARCH, 1931 !
1931 [Data furnished through the courtesy of Prof. W. Brunner, University of Zurich
A m ° ° o Switzerland]
Mar. 1 (Yerkes Observatory)_.._. 12 42 —g(l‘.g ggg.g —g):g
Rty 2l — Relative Relative Relative
_gg 0 %’;g _gg March, 1831 numbers March, 1931 numbers Maroh, 1031 numbers
—28.6 | 268.7 | ~9.2
—25.8 | 271. ? —Z: g
—24.2| 281 — 1. Ec 34 11 38 21 26
Mar. 2 (Naval Observatory)..... 11 44 :ggé g{gg :g'g 2 - 31 12 38 22 25
—13.5 | 271.1 | —8.0 3 - a 24 13 d 43 23 17
Mar. 3 (Yerkes Observatory)-—...| 12 48 |-56.2 | 214.7 —10.:; 4 e 14 47 24 alé
[ N [ 15 b 46 25 8
[ N PRI 18 W 41 26 8
Mar. 4 (Naval Observatory)...._.| 12 T - a28 17 ¢ 51 27 8
¢ N 18| a49 28 14
Mar. 5 (Naval Observatory)..... 1 9 . d 32 19 38 20 16
10....__- 32 20 40 30 9
Mar. 6 (Naval Observatory) _._.. 11 0
Mar. 7 (Naval Observatory}_....| 11 3l | WEec 27
Mar. 8 (Mount Wilson' 13 - -
o8¢ ) Mean: 27 days 29.1.
Mar. 9 (Naval Observatory) ... 1 ! Dependent alone on observations at Zurich and its station at Aroga.
a=Pagsage of an average-sized group through the central meridian.
b= Passage of a large group through the central meridian.
Mar. 10 (Naval Observatory) - .. 11 c=New formation of a center of activity: E, on the eastern part of the sun’s disk; W,
on the western part; M, in the central zone. X
d=Entrance of a large or average-sized center of activity on the east limb.




