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SOLAR OBSERVATIONS

[Meteorological Research Division, EDGAR W. WOOLARD in charge]

SOLAR RADIAT-ON OBSERVATIONS, JUNE 1938

By CurarrLEs M. LENNAHAN

Measurements of solar radiant energy received at the
surface of the ecarth are made at eight stations maintained
by the Weather Bureau, and at nine cooperating stations
maintained by other institutions. The intensity of the
total radiation from sun and sky on a horizontal surface is
continuously recorded (from sunrise to sunset) at all
these stations by self-registering instruments; pyrhelio-
metric measurements of the intensity of dircct solar
radiation at normal incidence are made at frequent inter-
vals on clear days at three Weather Bureau stations
(Washington, D. C., Madison, Wis., Lincoln, Nebr.) and
at the Blue Hill Observatory of Harvard University.
Occasional observations of sky polarization are taken at
the Weather Bureau stations at Washineton and Madison.

The geographic coordinates of the stations, and descrip-
tions of the instrumental equipment, station exposures,
and methods of observation, together with summaries of
the data, obtained up to the end of 1936, will be found in
the MonTaLY WEATHER REVIEW, December 1937, pp.
415 to 441; further descriptions of instruments and
methods are given in Weather Bureau Clircular Q.

Table 1 contains the measurements of the intensity of
direct solar radiation at normal incidence, with means and
their departures from normal (means based on less than 3
values are in parenthesis). At Madison and Lincoln the
observations are made with the Marvin pyrheliometer; at
Washington and Blue Hill they are obtained with a record-
ing thermopile, checked by observations with a Marvin
pyrheliometer at Washington and with a Smithsonian
silver disk pyrheliometer at Blue Hill. The table also
gives vapor pressures at 8 a. m. (75th meridian time) and
at noon (local mean solar time).

During July 1938 direct solar radiation intensities
averaged above normal at Blue Hill, Madison, and Lincoln.

Table 2 contains the average amounts of radiation
received daily on a horizontal surface from both sun and
sky during each week, their departures from normal and
the accumulated departures since the beginning of the
year. The values at most of the stations are obtained
from the records of the Eppley pyrheliometer recording on
either a microammeter or a potentionmeter.

Six stations for which normals exist received an excess
of total solar and sky radiation during July 1938. Nine of
the stations received a deficiency of total radiation during
the month.

Polarization measurements were made on 7 days at

mum of 56.3 percent on the 28th; both of these values
are below the corresponding normals for the month.
TaBLE 1.—Solar radiation intensities during July 1938
[Gram-calories per minute per square centimeter of normal surface]

WASHINGTON, D. C.

No observations were obtained at Washington due to
cloudy weather and instrumental trouble.
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TABLE 2.— Average daily totals of solar radiation (direct+ diffuse) received on a horizontal surface
QGram-calories per square centimeter
‘Week beginning— . i . ica- | Ni Fair- | Twin La ;| New [ kiver-| Blue San | Friday Neow-
;‘X;tsgln Msggl %oiﬁl Ct;;lcfa Y::; Fresno ba?xll;s Fans | Jolla | Mismi|oreang] side | Hill | Jusn |Harbor| ItB8Ca | “nort
cal. cal. cal. cal. cal. cal. cal. cal. cal. cal. cal. cal. ecal. cal. cal.
July 2 583 540 642 525 619 7 444 521 566 354 (O] 576 581 859 580
July 8. 474 811 699 498 420 727 445 b86 468 456 [O)] 543 458 626 618
July 18 391 592 530 484 268 713 538 643 553 480 209 513 318 623 626
July 23 363 539 556 510 273 667 530 560 411 475 442 579 368 658 543
Departures of daily totals from normals
July 2 +69 +6 445 +52 4153 446 +1 -75 -6 ~137 Q) -3¢ 0 +61
Jlﬂ; 9. —18 +73 +105 +42 —27 +30 —40 —14 —120 —61 ®) —47 —34 +28
JUlY 16 e cccmeemc e —88 =465 —54 422 —~152 +23 4111 433 +1 -35 -107 —40 —171 +11
July 23 -~122 -+25 0 +39 —147 +-4 +85 -8 -47 -37 -+59 433 -93 +61 —-60
Accumulated departures since Jan. 1
10,686 —2,345 [—1,246 | 44,005 | —630 |~1,778 |+-4.800 |7, 576 [—3,640 [~4,005 |+4,144 |-4,298 | 3,007 |+-8, 468 |48,080 | ... [

1No record from July 2 to July 18, inclusive, due to instrumental overhauling.
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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
Harvard and Mount Wilson Observatories.
from the central meridlan, positive west.

. 8. Nava] Observatory in cooperation with
The difference in longitude is measured

The north lstitude is positive. Areas are
corrected for foreshortening and ars expressed in millionths of the sun’s visible hemi-
sphere. The total area for each day includes spots and groups]

East - Heliographie Area
ern .
. |Wilson| Diff. Total | Bpot
Date s‘:&d group || in | Lox:igi- La(tjl- sgl‘_" torh count | OPservatory
i o, |longi-| tude | tude eac!
time tude group} gy
1988 h m ° ° °
July 1....] 11 26 | 5968 [—80.0 136.8 | —7.0 1} U. 8. Naval.
5962 |—21.0 185.8 | —7.0 1
5957 |—12.0 | 204.8 [—10.0 58
5961 | —5.0 | 211.8 [—21.0 37
5967 | —1.0 | 215.8 | —7.5 2
5956 | —0.5 216.3 20.0 4
5956 | +7.0 223.8 |+426.0 6
5060 14+24.6 | 241.3 | 44.0 3
5959 |+-30.0 ] 246.8 | —7.0 8
July2..__| 11 30 5971 |—74.0 120.56 {412.0 1 Do.
5968 |~66.0 | 137.5 | ~-7.0 2
5970 |—60.0 | 143.5 |+14.0 4
5162 | —8.0 | 195.5| —9.0 1
5957 { +2.0 1 205.5 |—-10.5 45
5961 | 48.0 | 211.5 [—2L.5 28
5967 |+13.0 | 216.5 | -~7.5 1
5956 |+13.0 1 216.5 {128.0 5
5956 |4+21.0 | 224.5 |4+25.0 5
5959 (+43.0 | 246.5} ~7.0 2
5969 |+58.0 | 261.5| —8.0 1
Buly3_..._.| 11 35} 6971 |—6L.0} 129.2 [412.0 1 Do.
5968 [—55.0 135.2 ] —=7.0 6
5970 |—47.5 142.7 {413.0 15
5962 | +7.0 197.2 | —=7.0 2
6957 [4+15.0 205.2 [—10.5 30
5961 |4+21.0 211.2 [—-2L.5 25
5956 (4+30.0 220.2 [4-26.0 15
5953 [458.0 248.2 | —7.5 1
59649 [470.0 260.2 | —9.0 2
July4....[12 3| 5973 [-80.0 96.7 |—-14.5 4 Do.
5972 (—80.0 96.7 |4+13.0 3
5471 (—48.0 128.7 (+12.0 2
5068 | —42.5 134.2 | =7.0 6
5970 (—35.0 141.7 {412.5 28
5962 [+20.0 106.7 | --7.0 2
5957 14-30.0 208.7 | —10.5 33
5961 |435.0 | 211.7 {—21.5 18
5956 |+42.0 | 218.7 |427.0 15
July5....] 11 3] 5976 |—78.0 86.1 |—15.0 4 Do.
5972 [—68.0 96.1 |4+13.5 4
5473 |—67.0 97.1 |~14.0 18
5975 |—50.0 | 114.1 |+12.0 5
5971 |—36.0 | 128.1 |+12.5 2
5968 {—-30.0 | 134.1| —7.0 6
5970 (—22.0 142.1 {+12.0 18
5962 {+32.0 196.1 | —7.0 1
5057 |+41.0 205.1 |—11.0 23
5961 |+47.0 | 211.1 |—22.0 8
5956 (+54.0 | 218.1 |427.0 10
July6....] 11 8| 5978 |—84.0 66.8 [~17.0 5 Do.
5977 1—77.0 73.8 |[+15.0 2
5976 | —64.0 86.8 |—18.0 3
5973 | —55.0 95.8 {—~14.0 40
5972 | —55.0 95.8 |+14.0 ]
5975 [—39.0 | 111..8 [+13.0 9
5971 |—22.0 | 128.8 [411.5 4
5068 |—15.0 135.8 | -8.0 7
5970 | —9.0 | 141.8 {412.0 31
5974 |+12.0 162.8 {4-17.5 b
5962 |1446.0 | 196.8 | —-7.0 1
5957 {4-55.0 | 205.8 |—-11.5 28
5961 |460.0 | 210.8 |—22.0 10
5966 1-4-65. 215.8 [-+27.0 15
July 7....] 10 47| 5978 |—€8.0 60.7 |-17.5 5 Do.
5977 |{—61.0 76.7 |+16.0 2
5976 |—50.0 87.7 |—16.0 10
5072 |—41.0 96.7 {+15.0 (]
5973 1—40.0 97.7 |—-13.0 66
5975 {—~26.0 1117 |413.0 19
5071 { —-8.0  128.7 I412.0 2
5968 | —1.0| 136.7 | —8.0 (]
5970 | +4.5 | 142.2 |413.0 22
5974 (4-26.0 | 163.7 {4+17.0 5
5962 |+60.0 | 197.7 | —7.0 2
5957 |[470.0 | 207.7 |—-13.0 10
5061 |4-75.0 | 212.7 (—23.0 2
5956 |+79.0 | 216.7 |4-27.0 3
July 8..._| 11 38| 5982 [—81.0 43.0 [—-11.0 2 Do.
5978 |—53.0 7.0 |—-17.5 4
5977 |—48.0 76.0 |+15.0 1
5970 {—-38.0 86.0 |+10.0 2
5976 {—36.0 88.0 {—15.0 8
b —35.0 89.0 |4-15.0 1
5972 |—-27.0 97.0 [4+15.0 3
5973 (—26.0 98.0 |—13.0 45 |
5075 |—-11.0 | 113.0 [+14.5 18
5971 | +4.0 | 128.0 |+15.0 1
5068 |+13.0 | 137.0 | —7.0 3
5970 |+17.0 | 141.0 [+14.0 18
5974 |440.0 | 164.0 |+19.0 4
681 {4+65.0 ] 180.0 |-21.0 2
5962 |475.0 199.0 | —6.0 1
5061 1-4-85.0 1 209.0 |-20.0 1
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Positions and areas of sun spots—Continued
Heliographle Area
East-
D and Wison Diff. Total | 5Pt | Observat
ate | stand- A 'otal 3er vato
ard gﬁ)gp in | Longi- | Latl- Sop;)t for |count v
time * 1longi-| tude | tude rou each
tude Broup | gay
1988 A m ° ° °
July9.._.} 11 24 5985 1—86.0 24.9 | +5.0 485 {oceaea- 1| U. 8. Naval
5984 |—84.0 26.9 | 47.0 48 3
5683 {—78.0 5 +9.0 3
5982 [—71.0 1.0 20
5981 (—49.0 . 2
5978 | —41.0 15
5977 |—32.5 2
5976 |—24.0 10
5973 |—14.0 60
5972 |—-14.0 5
5975 | +2.0 18
5968 |426.5 2
5970 (+430.0 25
5974 |4-53.0 2
July10...| 11 11 5986 |[—71.0 ] 26.8 |—15.0{ 12| .. .. 1 Do.
5985 |—70.5 1
5984 | —65.0 7
5083 {—65.0 11
5982 [—59.5 40
5978 |—29.0 20
5988 [—20.0 5}
5976 {—11.0 2
5972 | —2.0 25
5973 0.0 90
5975 (+12 0 5
5075 [419.0 5
50°8 [+40.0 | 137.8 | -7.0 | 6 |....__. 5
5970 |4-44.5 15
July1i__.| 11 15| 5986 |-59.0| 25.5(~150) 16 |-cccoe- 1 Po.
5985 [—55.0 1
5933 |—50.0 10
5954 [—49 0 10
5982 |—~46.0 49
5978 |—15.5 30
5988 | ~7.6 10
5972 |+13.0 28
5973 (+14.0 96
5989 |+14.0 7
5970 +57.0 17
July 12.._[ 13 22| 5090 |~86.0 1 o.
v 5938 |—44.0 1 D
5085 | —41.0 1
59584 |—35.0 10
5983 [~34.0 11
5982 [—32.0 80
5978 | —1.0 32
5988 {+10.0 6
5972 14-27.5 13
5973 |4-28.0 60
5989 (4+28.5 9
5970 |+72.0 10
July13._.| 11 18| 5990 |—74.0 1 Do.
5086 |-~32.0 1
5985 |—29.0 1
5084 (—23.0 10
5083 [—2L.5 9
5982 1—20.0 100
5901 {-12.5 7
5081 | +4.0 5
5978 |4+11.0 22
5988 {4322.0 1
5989 |440.0 6
5972 (4-40.0 8
50973 1440.0 76
July14.__| 13 50 | 5993 |—60.0 9 Do.
5990 |—60.0 3
5986 {—19.0 2
5985 |—13.0 3
5082 | —5.0 100
5083 | —4.0 5
5084 | —3.0 7
5091 | +4.0 2
5981 (4-27.0 22
5978 [+29.0 16
5988 |+37.0 1
5973 (454, 46
5972 14-55.0 8
5989 14-55.0 2
July15._.| 11 56| 5903 |—48.0 | 343.2 [—-17.5 9 Do.
5000 (—48.0 | 343.2 | +5.0 2
5002 [—41.0 | 350.2 |411.0 3
5996 |—31.0 0.2 [—28°0 4
5985 | —1.0 | 30.2| 435 3
5082 | +8.0 | 39.2 |—14.0 105
5084 | +8.0 ] 39.2| 470 9
5095 [+11.0 | 42.2 |[+19.0 4
5091 [+16.0 | 47.2 [+24.0 1
5081 [+35.0 | 68.2 |—21.0 1
5078 [+40.0 | 71.2 [—16.0 8
5004 [+49.5 | 80.7 [410.5 5
5972 [+56.0 | 87.2 |+19.0 5
5973 [+67.0 | 98.2 |—14.0 30
5osp 1+68.5 ] 907 l41e0 3
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Positions and areas of sun spots—Continued

JuLy 1938

Date

1958
July 16.__

July 17.__

July 18__.

July 19___

July 20___

July 21__.

July 22 _.

July 23._.
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Mean dally aree for 31 days =2,937,

¢ Not numbered.



