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SOLAR OBSERVATIONS

SOLAR RADIATION MEASUREMENTS, JANUARY, 1931

By HeErBerT H. KIMBALL

At Washington, D. C., Madison, Wis., and Lincoln,
Nebr., the Weather Bureau has installed Marvin pyr-
heliometers with which, when the sky is free from clouds,
measurements of the intensity of direct solar radiation
are obtained.

At Washington the measurements are made on the
campus of the American University, about 5% miles
northwest of the United States Capitol, 3 miles northwest
of the Central Office of the Weather Bureau, and 1% miles
northwest of the United States Naval Observatory.
There are no manufacturing establishments within a
radius of about 3 miles, but the suburb about the uni-
versity is rapidly building up, principally with detached
houses. The pyrheliometef is exposed on a shelf outside
a window, in the morning on the southeast side of the
building and in the afternoon on the southwest side. At
times, with southeast or east winds, city smoke is brought
over the university. The pyrheliometer is at latitude
38° 56’ north, longitude 77° 05’ west, altitude 397 feet.

At Madison the pyrheliometer is installed in North
Hall, University of Wisconsin, and exposed on a shelf
outside a window facing east in the morning and west in
the afternoon. North Hall is on a bluff in the upper cam-
pus, a short distance from the south shore of Lake
Mendota. Most of the manufacturing plants are in the
eastern part of the town, but railroad tracks and the
heating plant of the university are to the Southwest.
With a northwest wind the air is free from smoke, but
with the wind from other directions considerable smoke is
brought over the campus. The latitude of North Hall is
43° 05’ north, longitude 89° 23’ west, altitude 974 feet.

At Lincoln the pyrheliometer is exposed in the experi-
ment station building, on the farm campus, State Uni-
versity Farm. It is 2% miles northeast of the center of
the business section of the city, but there is some smoke
from buildings on the farm campus and from railroads
and shops not far to the north. Under certain conditions
the city smoke cloud covers the farm campus, but with a
west to northwest wind the atmosphere is very clear. The
latitude of the farm campus is 40° 50’ north, longitude
96° 41’ west, altitude of pyrheliometer above sea level
1,225 feet. ’

When observing, the pyrheliometer is exposed on a
shelf outside a south dormer window.

Continuous records of the intensity of the solar radi-
ation received on a horizontal surface, including that
received diffusely from the sky, are obtained by the
Weather Bureau at Madison, Wis., and Lincoln, Nebr.,
by means of Callendar pyrheliometers. The registers are
installed in the rooms with the auxiliary apparatus used
with the Marvin pyrheliometers, and the geographical co-
ordinates for the two stations are as already given,
The Callendar pyrheliometers are exposed on the roofs of
the buildings occupied—at Madison at an elevation of
1,009 feet and at Lincoln of 1,250 feet above sea level.
Both these pyrheliometers have practically unobstructed
exposure to the sky down to the horizon in every direction.

A summary of continuous records obtained by means
of a Callendar recording pyrheliometers is received each
month for publication in the MoNTELY WEATHER RE-
view from Mr. O. J. Sieplein, director of the Belle Isle
Observatory, University of Miami, Miami, Fla., at

latitude 25° 41’ north, longitude 80° 12" west, altitude
but a few feet above sea level. A similar summary is
received from the Scripps Institution of Oceanography,
La Jolla, Calif., latitude 32° 50’ north, longitude 117° 15’
west, altitude 85 feet above sea level; but at this latter
station a Weather Bureau thermoelectric pyrheliometer
recording on an Engelbard microammeter is employed.

Records are also obtained at the American University,
D. C.,, the Weather Bureau stations at Chicago, I1l., New
York, N. Y., Pittsburgh, Pa., and Fresno, Calif., at Twin
Falls, Idaho, through cooperation with the Bureau of
Entomology, Department of Agriculture, and at Gaines-
ville, Fla., through cooperation with the department of
physics, University of Florida. Fresno and Gainesville
employ Moll thermoelectric pyrheliometers, the former
recording on an Engelhard, the latter on a Richard mi-
croammeter. The other stations employ the Weather
Bureau type of thermoelectric pyrheliometers and Engel-
hard recording microammeters. In New York City the
radiation apparatus is exposed at the New York Meteoro-
logical Observatory, Central Park, and in Chicago on the
tower of Rosenwald Hall, on the University of Chicago
campus,

Coordinates of these stations are as follows:

Station Latitude | Longitude | Altitude

o 7 o 7 Fc’t
Chieago, TN . ... . 41 47 N 87 35 W, 688
New York City._ ... 10 46 N 73 58 W. 156
Pittsburgh .. 42 26 N, | 80 00 W. 1114
Fresno......_. .| 3643 N. | 119 49 W. 350
Twin Falls_ . . ____.._. 42 20 N. | 114 25 W, 4300
Gainesville ... oL 2039 N, | 8221 W, 233

At Chicago the pyrheliometer is exposed to the south
of the tower on which the wind instruments are exposed
and which shades it from a part of the north sky. The
same is true of the exposure in New York to a lesser
extent and also at Fresno. At Washington the roof of
the Chemical Laboratory, about 300 feet to the north,
cuts off a small section of the sky near the horizon.

All pyrheliometers from which records are summarized
in Tables 1 and 2 have been standardized by comparison
with Marvin No. 3, except the Callendar instrument at
Miami, which has a standardization certificate furnished
by the English manufacturer. Quite probably this
certificate gives radiation intensities in the Angstrém
scale, but I have been unable to obtain definite informa-
tion on this point. Marvin No. 3 is checked with Smith-
sonian substandards from time to time through Smith-
sonian No. 1, which is owned by the Weather Bureau.

Table 1 shows that solar radiation intensities averaged
above the normal intensity for January at Washington,
D. C., and slightly below normal at Madison, Wis., and
Lincoln, Nebr.

Table 2 shows an excess in the total solar radiation
received on a horizontal surface directly from the sun and
diffusely from the sky at all stations except Madison, for
which there was a pronounced deficiency.

Skylight polarization measurements were obtained at
Washington on five days and give a mean percentage of
56, with a maximum of 59 on the 2d and 13th. These
are below the corresponding averages for Washington in
January. No measurements were obtained at Madison
during this month, as the ground was continuously
covered with snow.
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TasrLe 1.—Solor radiation tntensities during January, 1931

[Gram-calories per minute per square centimeter of normal surface)

Washlington, D. C.

POSITIONS AND AREAS OF SUN SPOTS

JANUARY, 1931

{Communicated by Capt. J. F. Hellweg, Superintendent United States Naval Observa-
tory. Data furnished by Naval Observatory in cooperation with Harvard, Yerkes,
Perkins, and Mount Wilson Observatories.

he differences of longitude are neasured

from central meridian, positive west. The north latitudes are plus. Areas are cor-

rected for foreshortening and are expressed in millionths of sun’s visible hemisphero.
The total area, including spots and groups, is given for each day in the last column]
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TaBLE 2.—Total solar radiation (direct - diffuse) received on a

horizontal surface

[Graxn calories per square centimeter]
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