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into the yearlycourse of the duration of sunshine
O made it desirable to seek criteria which may also reveal a hidden
half-yearly period of anticyclonic conditions above the Alps. The examination of the air pressure alone did not
bring the mentioned problem closer
to a solution ( 2 ). The next step in
this direction, a statistical inquiry
into the frequency distribution of
wind velocity is briefly set forth in
the present paper as having a certain
interest. A contribution to the explanation of the yearly double oscillation
of the duration of sunshine, however,
cannot be expected in this way.
G. C. Simpson showed ( 3 ) that the
form of the frequency curve of wind
velocity would be an index for the
prevailing pressure conditions. There
are two types of velocity distribution:
the one type corresponds to cyclonic,
the other one to anticyclonic pressure distribution. In the first case
(Yarmouth) weak winds with 0-4
miles/hour are rare ( 5 % ) and the
maximum of the frequency of 28%
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appears at a velocity of
10-14
miles/hour. The second case, the anticyclonic type, is represented in an
extreme degree by the winter of
Jubbelpore, located in the center of
India. Weak winds occur there in
63% of the observations.
The two
types are represented in figure 1.

FIGURE 1. Two different types of frequency
curves f o r wind velocity (broken line = anticyclonic pressure distribution, solid line =
cyclonic pressure distribution) (After
G. C.
Simpson).

This problem has led to an examination of the conditions in the case
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of a summit in the High Alps. Many
years ago with other aims in view the
writer made a statistical survey over
a period of 20 years of wind velocity
on Sonnblick. This survey will be referred to below. At this time, however, reference is made to other statistics covering 30 years, recently published by Dr. F. Steinhauser ( 4 ). The
following figure 2 gives the frequency
curves of wind velocity for January
and July. In order to smooth the
curve each three steps of the original
statistics were combined, so that the
sums of frequency percentages are
here given for intervals of 6 km/hour.
It is quite evident that there is a
cyclonic type in January as well as
in July. In January the frequency
maximum lies at 20, in July at 14

FIGURE 2. Frequency curves of wind velocity
f o r Sonnblick (3106 m ) .

km/hour. The curve for January is
distinguished by a secondary maximum at 32 km/hour and by a marked
falling off in the rate of decrease of
the curve between 38 and 50 km/hour.
Such a deformation of the frequency
curve could be called a "storm hump."
It seems necessary to become acquainted with the analogous conditions at a point at the bottom of an
Alpine valley. For this purpose the
writer had, unfortunately, only the
data for the town of Salzburg. These
data are published day by day in the
yearbook of the Meteorological Institute at Vienna. Three years of ob4 F.

Steinhauser, Die Meteorologie des Sonnblicks, I. Wien, 1938, ( S p r i n g e r ) p. 123.
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servations during winter and summer
only (3 a day) already yielded
smoothed curves; they are to be seen
in figure 3.

FIGURE 3. Frequency curves of wind velocity
f o r Salzburg.

The summer in Salzburg shows a
well-smoothed cyclonic type, while a
mixed type of cyclonic and anticyclonic conditions may be seen in the
winterly frequency curve. This fact is
interesting insofar as it shows that the
anticyclonic type can result not only
from, dynamic but also from thermal
reasons. The latter seems also to be
the case in the examples given by
Simpson (I. c., p. 105) for Framheim,
Cape Adare, and Snow Hill. In these
regions of the Antarctic the inversion
of temperature also plays a great
role, so that the vertical distribution
of temperature is the immediate cause
of the prevailing number of calm and
weak winds. It may be, of course,
that the stratification of the air according to specific gravity is more
likely to occur in the case of anticyclonic than of cyclonic conditions. But
one must not forget that the rear of
cyclones with their cold polar air
masses introduce a phenomenon which
is in every respect a most important
one, and for which the writer had
coined the term "Dynamic Inversions" ( 5 ).
In the case of Salzburg it may
often occur that westerly winds caused
5V.
Conrad, Die klimatologischen Elemente
und ihre Abhaengigkeit von terrestrischen
Einftuessen, Handbuch d. Klimatologie, Berlin
1936, Vol. I, p. 188.
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by a cyclonic pressure distribution
are blown over the cold, inversion air
lying in the valley. The secondary
maximum at weak winds is without
doubt directly attributable to the
thermal effect.

seasons for 16 wind directions. This
made possible an acquaintance with
the distribution types for easterly
as distinguished from westerly winds.

FIGURE 6. Velocity distributions in the seasons f o r Easterly and Westerly winds on
Sonnblick (East A l p s ) .
(dots, East w i n d s ;
crosses, W e s t or Westerly winds ; circles, Easterly winds.

FIGURE 4. Difference-curve of the frequency
of wind velocity (on the Sonnblick), JanuaryJuly.

FIGURE 5. Difference-curve of the frequency
of wind velocity (at Salzburg), Winter-Summer.

The curves in figures 4 and 5 show
the differences between the velocity
frequencies in winter and summer for
summit and valley. In spite of the
fact that the original curves are very
different the difference-curves show
very similar features.
The "storm
humps" of winter are well accentuated.
Dr. Steinhauser gives (I. c., p. 120121) valuable statistics on the wind
velocity distribution during the four

In figure 6 the easterly winds show
a tendency to an anticyclonic type,
whereas the westerly winds are of
cyclonic type. A nearly pure anticyclonic type is due to the easterly
winds of summer. The east-wedges
of high pressure play an important
role here.
On the contrary the easterly winds
of autumn show a pure cyclonic type,
while the winterly ones have a mixed
type. It should be emphasized that
the westerly winds have cyclonic
character throughout but with a well
marked storm hump in the transition
seasons.
The statistics mentioned a b o v e
which were made many years ago
upon the writer's suggestion permitted the examination into the different conditions of the January
months in a series of 20 years.
The single years show very different frequency curves. But by combining similar years three average
types result.

FIGURE 7. Average types of frequency curves
of wind velocity f o r the January months of
the years 1900-1919 on the Sonnblick.

In figure 7 type A, the most frequent one, shows a distribution which
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allows representation by a smoothed
curve. It is marked by a rather intensive flattening in the maximum
region. The probabilities for velocities 2 to 5 Beaufort are nearly equal.
About 70% lie within these four intensity degrees, but only 30% within
the seven other intensity degrees (0,
1, 6, 7, 8, 9, 10).
Type Z? is a mixed one with a first
maximum at lowest velocities and a
second maximum which includes degrees 2 and 3.
Type C is of pure cyclonic character but with an intensely marked
storm hump at degree 5.
There is no doubt that the appear-

ance of these types of frequency
curves of wind velocity is closely connected with the intensity of the general circulation. Perhaps it would be
possible to use the single types and
their special formation as a measure
for the circulation intensity. Type B
corresponds to a weak intensity, type
A to a normal, type C to a strong one.
In spite of the fact that there have
been only 20 years of observation the
question arises whether or not the
appearance of types in the series of
years would show any periodicity
even though a hidden one. That is
not the case according to the usual
criteria of the theory of probability.

The Lapse Rates in Different Ai: Masses at Dickson Island, West
Siberia (73.! ° N, 80° E)
Since
1932, radiometeorograph
soundings have been made irregularly
with the Moltchanov apparatus at the
famous Soviet Arctic post on this
small island just off the West Siberian
coast north of the mouth of the Yenissei River. The coast runs NE-SW
here, so that the E and NE winds
come from the Siberian mainland,
whereas westerly winds come off the
Kara Sea, with Novaya Zemlya the
only land in that direction until Greenland is reached. The situation would
thus be quite comparable to that of a
station on the west coast of Banks
Is. in the Canadian Arctic archipelago,
and the latitude is about that of Point
Barrow and the mouth of the McKenzie.
The aerological results from
Dickson are therefore of interest to
American meteorologists, who can
only infer the structure of the air
masses as they enter Alaska and Canada from the Arctic Ocean.
The
soundings of the "Maud" expedition
unfortunately had to be made by
kites only, and hence did not extend
far above the turbulence and lowest
inversion layers.
There were 95 successful ascents at

Dickson in 1935, '36, and '37, distributed as follows in the various months
of the year (Jan. through Dec., resp) :
1, 6, 5, 22, 7, 26, 10, 10, 1, 1, 4, 2.
The large number of ascents in the
spring and summer was due not to
accidents of good weather or better
working of the instruments, but to
special programs of intensive sounding. The mean temperatures for
standard km levels by seasons were
published in the Oct. 1937, B U L L E T I N ,
p. 322; these were based, however, on
a limited number of soundings up
through 1935. In Meteorologia i Hydrologies, 1938, No. 9-10, pp. 88-99, G.
M. Tauber writes (in Russian only)
on the characteristics of the air masses
at Dickson from an analysis of the
1935-37 soundings.
Out of the 95 ascents there were 88
cases when no fronts were penetrated,
and homogeneous air prevailed above
the station. He identified from these
88 ascents, 52 cases of c A L (continental Arctic air) which he defines as coming from the N and
NE, 8 cases of MAL (maritime Arctic
air) which came from the NW, 21
cases of c P L (continental Polar air)
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