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MONTHLY WEATHER REVIEW.

SPECIAL OBSERVATIONS.
SOLAR AND SKY RADIATION MEASUREMENTS DURING AUGUST, 1919.

By Henpert H. KmawL, Professor of Meteorology, in Charge.

[Dated: Solar Rediation Investigations Section, Washington, Sept. 29, 1919.]

For a description of instrumental exposures, and an
account of the methods of obtaining and reducing the
measurements, the reader is referred to the Review for
January, 1919, 47:4.

The monthly means and departures from normal in
Table 1 show that radiation measurements averaged
close to August normal values at Washington and above
normal at Madison and Lincoln. But few measurements
were obtained at Santa Fe on account of clouds the first
of the month and smoke from forest fires during the last
decade of the month. At Madison a noon reading of
1.41 cal. per square centimeter per minute measured on
the 31st is the highest intensity ever measured at that
station in August.

Table 3 shows an excess of 12 per cent for Madison
and 5 per cent for Lincoln in the total radiation for the
month as compared with the normal amounts for August.
The total for Washington is close to normal.

The skylight polarization measurements made at
Washington on seven days give a mean of 50 per cent,
with a maximum of 65 per cent on the 2d. At Madison,
measurements made on 18 days give a mean of 61 per
cent, with 2 maximum of 71 per cent on the 25th. These
are average values for August.

TasLE 1.—=Solar radiation intensities during August, 1919.
[Gram-calories per minute per square centimeter of normal surface.]
Washington, D. C.
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Madison, Wis.
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TasLE 1.—Solar radiation intensities during August, 1919—Contd.

Madison, Wis.—Continued.
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1 Extrapolated, and reduced to mean solar distance.

Santa Fe, N. Mex.
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TaBLE 2.— Vapor pressures at pyrheliomelric stations on days when solar
radiation inlensities were measured.

Washington, D. C. ' Madison, Wis. Lincoln, Nebr.

Sania Fe, N. Mex.

Date. sa.m.ISp.m. Date. |Sa.m.|Sp.m.); Date. |Sa.m.8p.m.|| Date. (S3a.m./8p.m.

. | mm. || 1919, | mm. | mm.
17.37( 13.13)! Aug.4| &.51

S48l Aug.3 818
9.14 11 | 1511 16.20) 131 7.20] 8.1
13.13 12 | 15.11| 2157 18| 0.14 S48
9.&:1 13| 12:24) 14,10 26| 7.04 6.50
7.04 14 | 10.50] 13.5: 2| s1s| 7.87
14.10 16 914 1138l ... [ el
| 14,60 18 | 9.83| 9.8 .
12.63

12.24

1L.§

8. 4

16.20

16. 79|
L3 ) St I | N IS A
F-371{ A N IS | S I MO
| IR IS INSRN AR IRON N,
287/ I NS IS | AR AN NP
8. 51

T3 O PO FURN | RN AU I

MONTHLY WEATHER REVIEW,

Aucost, 1919

TaBrE 3.—Daily totals and dipartures of solar and sky radiation during

ugust, 1919.

{Gram-calories per squars centimater of horizontal surface.]
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MEASUREMENTS OF THE SOLAR CONSTANT OF RADIATION AT CALAMA, CHILE.

By C. G. AsBot, Director, Astrophy=ical Observatory.

[Dated: Smithsenian Institution, Washington, September, 1919.]

In continuation of the publications bégun in February,
1919, I give herewith the values of the solar constant of
radiation obtained at Calama, Chile, for the months of
June and July, 1919.

I was present in Calama at the time that many of these
observations were made, and in cooperation with the
observers there worked out a new method of observing
which has been employed for some of the days of observa-
tion included in the following tables, and which shall be
briefly described as follows:

My colleagues, Mr. Fowle and Mr. Aldrich, as well as
those in Calama, and myself have felt very keenly the
desirability of devising some method of determining the
solar constant of radiation which would be independent
of changes in the transparency of the atmosphere during
the period of observation. I had hoped that this might
be done in some simple form by the aid of the pyra-
nometer, that instrument which we devised several years
ago for the purpose of measuring the brightness of the
sky. It is well known that when the sky becomes more
hazy the direct beam of the sun is reduced in intensity,
but the scattered light of the sky is at the same time in-
creased. Accordingly, it would seem that a pyranom-
eter measurement of the brightness of a limited area of
the sky near the sun would furnish an index of the state
of the transparency of the atmosphere at the moment of
observation, and this, combined with the usual observa-
tions of the solar intensity at the earth's surface by the

pyrheliometer, and combined further with the deter-
mination of the quantity of the aqueous vapor between
the observer and the sun (which is indicated by the state
of the great infra-red absorption bands, p and ¢) might
give the means of estimating the solar radiation outside
the atmosphere from observations made at a single in-
stant of time.

When I reached Calama, after having observed the
total cclipse of the sun at La Paz and having held a con-
ference with Messrs. Wiggin and Clayton of the Argentine
Weather Service at La Quiaca, Argentina, I found that
Messrs, Moore and Abbot had prepared data giving the
pyrheliometry, the transparency of the atmosphere for
neatly 40 wave lengths, the function p/ps,, and pyranom-
eter values representing the intensity of the radiation
of the sky in a zone 15° wide surrounding the sun. All
these values were tabulated with solar constant values
for 60 days of observation. They were taken for each
day at the periods when the air masses were 2 and 3,
respectively. I spent almost a week in working over
these data, trying to find some method of combining them
along the lines which I have suggested above, but without
success. Mr. Moore, however, had once or twice sug-
gested to me that if we knew the coefficient of atmo-
sphorie transmission for all of the individual wave lengths
on a given dey, and had observed with the spectrobolom-
eter and pyrheliometer at alr mass 2 or at air mass 3,
we could determine the solar constant from these data



