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high level anticyclones seemed to call
for it, an examination of resultant
wind data for the 2000 meter level
yielded the desired results. This circulation, obviously associated with the
North Atlantic anticyclone, is under
ordinary circumstances quite independent of the high level anticyclone over
the continent, i.e., the two cells are
wide apart. However, when drought
conditions over large areas seem to be
accentuated, the two cells are found
nearer together. In the 12 cases considered, only one exception to this
rule was found and that was in August, 1932, and then the upper level
anticyclone was very poorly developed. A fair conclusion would seem
to be that when these two systems,
that at 4000 meters and that at 2000
meters, are widely separated, normal
or above normal rains will be the

rule, but that when they telescope the
situation is typical of drought.
In looking for pre-season indications
of the type of circulation to be expected for the midsummer months, a
clue was offered in the resultant wind
data for 2000m in the month of May.
When this circulation implies a normal flow of air around the Bermuda
HIGH in May there would seem to be
less likelihood of drought in the ensuing summer than when it shows
marked aberrations. Study of the
May circulation at 2000 meters from
1930 to 1936, inclusive, showed only
one case in which this assumption
failed of prognostic value. That was
in 1930 which was a droughty season,
although the May circulation at 2000m
did not appear to be seriously deranged.
On the other hand, the
droughts of 1934 and 1936 were fairly
well presaged.—Author's abstract.
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ULTRA-VIOLET
(hereafter abbreviated UV) meter loaned by
the General Electric Company
to Blue Hill Observatory of Harvard
University permitted a series of UV
measurements at Blue Hill (elev. 635
ft.) between Sept. 8, 1935 and Dec. 12,
1935.
Almost hourly observations
were made by observers at Blue Hill
till November, after which observations were taken frequently only on
clear days within a few hours on
either side of noon. Observations were
made by exposing the instrument horizontally to the sun and sky, and then
to the sky alone by shading off the
sun by a 6-inch cardboard disk held
at a distance of about 4 feet. For a
week, Sept. 9 to 15, observations were
taken with the instrument on the summit of Mount Washington. These observations permit a comparison beN

tween the diurnal variation of UV
radiation on Blue Hill and Mount
Washington, and a discussion of the
seasonal variation of UV radiation on
Blue Hill.
Briefly, the UV meter used consisted of a photoelectric cell with a
magnesium and cadmium alloy as
cathode.1 Increasing the magnesium
content shifts the sensitivity to the
longer wave-lengths, while increasing
cadmium shifts the sensitivity to the
shorter wave-lengths. The instrument
had a maximum sensitivity for wavelengths between 2700 and 3150 Ang*An extension and revision of the paper
read at the Atlantic City Meeting, 1936.
xFor greater detail on the instrument see:
M. Luckiesh, A. H. Taylor, and G. P. Kerr,
"Ultra-Violet energy in daylight", J. of the
Franklin Institute, Vol. 223, pp. 699-714, 9
figs. ; June, 1937. This paper gives an account of a two-year record of UV as recorded
by a similar instrument at Cleveland, O.
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strom units. For the sun's rays the
region of erythemal effectiveness is
that part of the spectrum ranging
from 2900 to 3145A. The absorption
by ozone in the upper atmosphere effectively blocks out all wave-lengths
below 2900 A. Taking the sensitivity
of the photoelectric cell as 100% at
2965 A (coincident with the wavelength of maximum erythemal effectiveness) , the sensitivity at other
wave-lengths ranges as follows:
Wave-length
(A)

2825
2965
3150
3342

Figure 1 allows a comparison between the total UV radiation at Mount
Washington and Blue Hill in September. A few general characteristics
can at once be seen: (1) Higher values of UV radiation on Mount Washington than those on Blue Hill by
about 35%2. (2) On Mount Washington the percentage of ultra-violet radiation received direct from the sun is
54% of the total from sun and sky at
noon, while on Blue Hill it is 48%.

Sensitivity
( % )

143
100
38
0

2If the Blue Hill readings had been taken
two weeks earlier this could at most have
shifted the Blue Hill curve but 10% higher,
as can be seen from Fig. 2.

FIGURE 1 .
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(3) Remarkable variability of UV radiation on Mount Washington on a
cloudy day, due to the fact that cloud
masses usually envelope the summit.
(4) The total amount on a cloudy day
is generally less than from the sky
alone on a clear day, as is typified by
the December curves at Blue Hill.
(5) The percentage of the total UV
from sun and sky which comes from
the sun direct is nearly constant for
four hours at midday.
To determine the seasonal variation
of UV variation the daily noontime
intensities were plotted against the
days of the year from September 19
to December 12. A curve was drawn
through the maximum intensities to

give the seasonal course of UV on
clearest days. Thus all points below
this curve represented hazy, partly
cloudy or cloudy skies. The percentages of the curve maxima relative
to the value in mid-September are
shown in Fig. 2: (1) By the end of
October, in less than a month and a
half, the UV radiation has fallen to
50%, while by mid-December it has
dropped to 31%. (2) During the same
period the total solar and sky radiation as measured by the Eppley pyrheliometer has fallen to 49%, while
the sun's altitude has decreased to
51%. (3) The portion of UV radiation from the sun alone is about 50%
in September, while it is only 31%

FIGURE 2 .
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FIGURE 3 .

in December. (4) All curves show a
decided flattening during November
and December as the winter solstice
is approached.
The comparison between the UV
radiation and the total solar and skyradiation can be measured in a more
quantitative manner in the following
way:
From Beer's law of absorption of
radiation I = I0e —km where I is the
observed radiation, IQ the intensity of
incident radiation outside the atmosphere, k the coefficient of absorption, and m the air mass, it follows
that the ratio of intensities at any
part of the season referred to Sept.
19 is given by
I

e~km2

—
/Sept.19

—-

e—k(m2—m^

e —km 1

where m2—mi is the difference between
the solar air mass of the day and
that of Sept. 19. Thus if the relative
intensities for both the UV and solar
radiation are plotted on semi-log. pa-

per we should get approximately a
straight line relation, where the slope
of the line gives us the absorption coefficient. This has been done in Fig.
3 from which we obtain for the absorption coefficients:
k = 0.27 for total solar radiation
k = 0.42 for UV radiation
Thus with increasing air mass a
greater percentage of UV radiation is
cut off, due to the fact that the UV
portion of the spectrum is more reflected and scattered by the molecules
of the atmosphere and more absorbed
by ozone. It is to be noted that deviations on both curves are above the
line in September and December and
below the line in November, i.e., less
absorption in September and Decembet than October and November.
A word about turbidity. The absorption coefficient is composed of two
parts: k = ax -f- a* where at is the
molecular coefficient of extinction, and
an the coefficient of extinction due to
other factors in the atmosphere such
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as dust, which can be represented by
a* =

been stagnant over a region, thus accumulating a large amount of suspended impurities, the lower the UV
radiation intensity.5
The ultra-violet radiation during
the course of the whole year can be
seen directly from the graphs of
Luckiesh, Taylor, and Kerr6. The results from their paper cannot readily
be compared with ours since they employ units weighted according to
the erythemal response (E-Vitons, ac-

B/\

where /3 is defined as the "turbidity
coefficient"3 and is independent of
the wavelength
and a the "size
component" varying with the size of
the dust particles and also independent of AThe following table gives a comparison of the UV intensities with the
different turbidities observed at Blue
Hill:4
Turbidity
Mean reduction in
microwatts per sq.
cm. from maximum
intensity
(number of cases)

0.2 — 0.4
)
f 0.3
C
'
(15)

0.4 — 0.6

0.6 — 0.8

0.8 — 1.0

1.0 — 1.2

0.9

1.6

2.5

2.7

Thus with increased turbidity a
marked decrease in UV intensity is
evident.
A similar table gives a comparison
between different types of synoptic
air masses and UV intensity:
Air Mass
Mean reduction
from max. intensity
(number of cases)

(13)

NPP

0.2
(15)

0.3
(2)

3According to Angstrom's terminology; see:
A. Angstrom, "Atmospheric transmission of
sun radiation and dust in the air", Geog. Ann.,
vol. 11, p. 156, 1929, and vol. 12, p. 130, 1930.

(6)

(2)_

cording to their terminology) whereas we have employed physical units.
Their units, of course, are much more
applicable for biological purposes.
Observations at Blue Hill are being
continued with an UV dosimeter.7

Pc

It is easily seen that Polar Continental (Pc) air masses permit the
highest ultra-violet intensity, while
the modified air masses are characterized mostly by much lower intensities.
In general, the longer an air mass has

(8)

NPC with
NPP aloft
1.0
(13)

NPC with
NTM aloft
1.7
(8)

4These values are published in the Mo. Wea.
Rev.; see, for example, H. H. Kimball, Mo.
Wea. Rev., Mar., 1933, for a derivation of his
turbidity values.
5Cf.
H. Landsberg, Trans. Am. Geophys.
Union, part 1, 1936, pp. 134-136, who has discussed variation of the ultra-violet with condensation-nuclei and sky blueness from a series
of observations taken with an ultra-violet
dosimeter (see footnote (7) ) in Central
Pennsylvania.
Cf. also April-May Bulletin,
p. 164-165.
eLoc. cit.
'Described by H. Landsberg in the BULLETIN, April-May, 1937, pp. 161-167.

Abstracts and Discussions, Atlantic City Meeting, 1936 }*«•
Radio-Meteorographs f o r Unmanned

Balloons

W . R . GREGG
Chief, U. S. Weather Bureau, Washington

During recent years, particularly
the last two or three marked progress
has been made, both in the United
States and in various European countries, in the development of what is

known as the radio-meteorograph.
Some further development needs to
be made but the progress already accomplished indicates clearly that this
method of upper-air exploration will
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