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SOUR AND BXY.RADIATION XEASURED AT WASHING- 
TON, D. C., DURING DECEMBER, 1915. 

By HERBERT H. KIMBALL, Profewor of Meteorology. 
[Dated: Washington, D. C., Jan. l i ,  1916.1 

In Table 1 are summarized the measurements of the 
intensity of direct solar radiation made by the Weather 
Bureau at the American University,' Washington, 
D. C., during December, 1915. The iiieans for the 
month are soinewhat lower than the five-year iiietms 
for December published in the Bulletin of the Mount 
Weather Observatory, 5 : 182, Table 3, and markedly 
lower than those for December, 1914, piiblislied in t.ha 
REVIEW for December, 1914, 42 : 64s. 

Skyli ht  polarization, nieasured a t  solar clistmw 
90' an C f  in his vertical, with the sun a t  zenith distalice 
60°, averaged 60 per cent, with a maximum of 66 
cent, which is 3 er cent higher than the averawe mont y 
maximum for Secember puldislied in the h l le t in  of 
the Mount Weather Observatory, 3: 114, Table 16. 

TABLE I.-LTolsr radiation inknailis8 at IVcSsh~ington. D .  C., during 
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December, 1915. 
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In Table 2, column 2 gives the daily tot& of solar 
and sky radiation received on a horizontal surface at 
the American University - du.ring Deceiiiber, 1915. 
The measurementa were made m t h  a Calendar recording 
pyrheliometer, as described in the REVIEW for March, 
1915, 43: 100. Table 2, column 3, gives the daily de- 
artures from the normals published in the same nuni- 

{er of the REVIEW, page 111, Table 4. A deficiency of 
radiation is shown for every decade of the month. 
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DECEMBER, 1915 

The "Percentage of possible sunshine" and the "Aver 
age cloudiness," iven in columns 5 and 6 of Table 2, 
have bean taken korn the records of the ob3ervatory at 
t,he central office of the Weather Bureau. The monthly 
mean percentage of possible sunshine is 51, which ~3 
also the nornial for Washington for December. The 
deficiency in t.he total radiation for the nionth is there 
fore to be attributed to low radiation intensities, as indi- 
cated by Table 1? rather t,han to escessive cloudiness. 
TABLE ?.-Daily totals and departiiws of solar and 8X.y radiation at 

iVanshington, D .  C.,  dwing Deceinbsr, 1915. 
[Gram-caloriw per squsre centimeter of horizontal surface.] 
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SOLAR RADIAT~ON INTENSITIES AT SANTA FE, N. ME=, 
DURING SEPTEMBER, NOVEMBER, AND DECEmEE, 
1915. 

By HERBERT H. KIYBALL, Professor of Meteorology. 
[Dated: Washington, Jan. 18, 1916.) 

The measurements summarized in Table 1 are in con- 
tinuation of those published in the REVIEW for Septem- 
ber, 1915,43: 439-443, except that on November 1,1915, 
Mr. Lee R. Grabill, jr., was detailed as an additional as- 
sistant at Sauta Fe, and since that date has made all the 
pyrheliometric readings. 

It will he noted that in all three months the readings 
average higher thnn the means for the corres onding 

ferred to. Also, those for September 27, with the sun at 
zenith distance 45.3' or more, those for November 12, 
with the sun a t  zenith distance 60' or more, and all those 
for December 34, are higher than any previous corn- 
sponding readings a t  Santa Fe in a month with the same 
name. 

iiiontlis published in the September REVIEW a B ove re- 
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TABLE l . 4 o l a t  radiation ini!en&itiee at Ganla Fe, N .  Mer,  dziring 
September, November, and Deeember, 1915. 

[Qramcalorka per minute per square centimeterof normal surface.] 
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By J. R. WEEKS, Local Forecaster. 
plated: Binghamton, N. Y., Tune 25,1915.1 

At Binghamton, N. Y., on December 18,1914, occurred 
one of those peculiar mornings when the cold air settles 
in the Susquehanna and Chenan o River Valleys, which 

enced, accom anied bg a de osit of hoarfrost. The tem- 

neighboring cities in New York and New England at the 
same hour had much higher temperatures, as shown in 
Table 1. 
TABLE l.-Temperatuscs, Deeembcr 18,1914, tonearcat whole ellen degrees 

at New Ywk and New Ahgland 8latwns. 
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Usually such a condition does not occur unless the 
center of hi h barometer, which brings the clear sky 
and increase % nocturnal radiation, is located over or 
north of this locality. But in this instance the center 
of high pressure was on the North Atlantic coast. 

The hoarfrost began to gather on the trees and exposed 
objects before sunme and remained until about 11 a. m., 
bem heaviest just after sunrise. The temperature did 
not f e g h  to me until about 10:15 a.m. The rivers 

were covered over much of their c o r n  with ice, but 
there were numerous open spaces where the swiftneas of 
the current prevented ice formation. In  such localities 
mist wreaths rose from the water to a height of 4 to 15 
feet and then disa peared in the air. Only a portion of 
the hoarfrost and f og is believed to have reached the air 

about 11 a. m. 
was 8 inches. 

The light fog began to form before sunrise, probably 
when the tem erature reac.hed the neighborhood of O O F . ,  
and continue$ in the air all day, though it was not 
very noticeable after noon. It reached a maximum den- 
sity a t  about 8:30 a. m. At that time objects a thousand 
feet distant were visible, but the landscape beyond 
merged into a white obscurity. The hills, distant a half 
mile, were invisible and the white fog rose from the hori- 
zon to an elevation of 20' to 35', gradually blending 
into the niilky blue that covered the remainder of the 
heavens. The fog was composed of snow and ice crys- 
tals that were just a t  the limit of visibility to the naked 
eye. The general appearance of these was not that of 
spicules, but rather of 6-pointed star shapes of very 
small size. At 10:30 a. m. the fine deposit that gath- 
ered on the sidewalks was esamined with a microscope 
and found to consist of minute 6-pointed stars. 

Although hoarfrost and fog are not infrequent at this 
station, solar halos in connection therewith are of rare 
occurrence. The halo on this occasion was noticed as 
soon as the sun rose above the horizon, the north and 
south sides of the arc of 33' being bright, while the 
highest part of the curve was very faint. The whole 
circle of 2 2 O  radius was visible at  8:30 a. m. The sun 
itself was lost in a somewhat diamond-shaped yellow- 
ish white glare of light occupying the center of the circle. 
The bright ortioils of the halo estended below and in 
front of the {ills about 1 mile distant, but the hills them- 
selves were invisible. The halo had the ap earance of 
being situated about threefourths of a mile &stant from 
the observer. At S:15 a. m., the sun then bein well 
above the horizon, the writer took position on a frid e 
that extended east and west and had at  its southeast si % e 
a four-storied building. I t  was thus ossible b moving 

server, while the sun remained visible. In this osition 
an arc of halo light remained visible against &e dark 
background of the building and this arc corresponded 
with the remaining portion of the 22'-circle of the halo. 
By moving back and forth on the bridge this was re- 
peatedly verXed. Thus the halo was not formed on 
any one plane of the fog, but through a stratum of per- 
ha s 2 or 3 miles thickness. Again, on facing the sun 

from the bridge, a vertical illar of light was seen, some- 

against the dar1 bactFound, being obscure in the sky 
by the general glare o light. The ice crystals in the an 
were visible to the eye as dancing particles of light mov- 
ing in all directions, up, down, and sideways. No p r e  
dominant direction of motion could be observed and it 
was evident that if they were spicules or prisms their 
planes must lie in all directions. No traces of the halo 
could be seen at 9:30 a. m., though fo was still present 
near the surface and did not entirely % isappear all day. 
The appearance of the sky during the day was such as to 
a parently favor halo formation, but a close watch dis. 

The average 

along the brid e to place the building g etween t rl e appar- 
ent position o K the northern half of the halo and the ob- 

an ti looking at an angle downward toward the ground 

what faint but la id  visib P e. This was onl noticeable d 

c f osed none. 


