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CONTINENTALITY AND TEMPERATURE.
By C. E. P. Brooss.

(Abstracted from Quart. Jour. Royval Meteorological Soe., April, 1917, pp. 159-171; and
October, 1918, pp. 253-270.)

The problem of determining the power and influence
of the geographical changes of the earth on temperature
has been approached by the mathematical method of
partial correlation. The region selected for this inves-
tigation lies between the latitudes 40° and 60° north,
and the western coast of Europe east to longitude 90°
east. The stations, 56 in number, were given their
proper coordinates of height, continentality, and radi-
ation received. Continentality refers to the percentages
of land and water area inside concentric circles centered
at the station. These measures are termed (%, Ci. Chy,
respectively, the subscripts giving the radius of the
circles in degrees. By finally determining the partial
correlation coeflicients between the vartables, conti-
nentality, height, and radiation, on the one hand, and
temperature on the other, the following «¢onclusions
were rearhed:

First. Effect of height.—Two stations in same latitude
and having the same continentality coefficients, but dif-
fering in altitude by 100 meters, should differ in their
mean temperature by 0.61°C. in January and 0.45°C.
in July. These figures are quite within the limits of
the observed values.

Second. Ejffect of radiation.—Two stations at the same
altitude and having equal continentality coeflicients but
differing in latitude by 20° should differ by 19.2° C. in
January and 7.1° (. m July, the more southerly being
the warmer in each case.

Third. FEffect of continentality.—Expressing the con-
tinentality coeflicient in terms of degrees (C.) per square
kilometer, we find:
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Fourth. It appears that with continentality 0, i. e., a
station entirely surrounded by sea for at least 20° the
basal temperature (effect of sun’s heat not included) for
January is 284.9° A., and for July 227° A. Where con-
tinentality is 50, basal temperature is 269.1° A. for Jan-
uary and 232.9° A. for July. Where continentality ig
100, i. e., no water within 20° radius, the temperatures for
January and July are, respectively, 253.3° A. and 238.7°A.

These figures signify that, apart from radiation from the sun and sky,
the difference, heat received—heat given away, is very much greater
(algebraically) in winter than in summer. This heat transference takes
place partly as artual radiation to the sky, and partly by the agency of
the wind and convectional currents.

An attempt to discuss the temperatures changes in dif-
ferent geological ages was made, and the period chosen
was the Litorna time ‘‘when the Baltic was larger and
more salt than now, and when the Scandinavian countries
had a warmer and more temperate climate, as shown by
the distribution of animals and plants at that peroid.”
Upon reconstructing a map to conform with the probable
distribution of land in that period, it was found that cer-
tain of the continentality factors balanced each other,
with the result that there was little or no change of
temperature as a result. The conclusion was, not that
the temperature distribution of that age did not differ
from the present, but that the equations employed in
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obtaining present values were good only when applied to
the present land and sea distri%ut.ion of Europe. Hence,
new equations were formed which resulted in showing
that the January temperatures over the northern Baltic
exceeded the present by 3°; south of that point the tem-
peratures decreased until northern Germany was slightly
colder than at present. This is shown to agree with the
opinions of the most eminent authorities, and emphasizes
the fact that changes of continentality are entirely
sufficient, without any astronomical considerations, to
account for changes of climate in long periods.

In summarizing the results of the investigation, I may confidently
say that the method of partial correlation in connection with land and
sea distribution is a powerful tool in the hands of climatologists and
geologists, but it is a tool of a very technical nature, and expertness in
1ts use can only be gained by practice.

The second paper is a more elaborate treatment of the
effect of continentality on temperature, and takes up the
effect of latitude. This point was neglected in the first
paper because of the small region of the earth's surface
employed in the discussion; but here the whole world is
considered, and, obviously, the effect of latitude is an
important. factor. In this investigation, the average
mean temperature in January and July at each point of
interseetion of two 10° coordinates were obtained, and
then these values were compared with the percentage of
land within a 10° circle around the point o} intersection.
Land to the east and west of each point, as well as ice,
was expressed in percentage, and each point was treated
by the method of partial correlation for effect of land to
the west, supposing land to the east, and ice, constant;
then, the cffect of land to the east, with land to the west,
and ice, constant, and the effect of the ice supposing land
to the east and west constant. The temperature was
obtained by this formula: Temperature = basal tempera-
ture + ice coeflicient X percentage of ice + land west
coeflicient X percentage of land west + land east coeffi-
cient ¥ percentage of land east.

The following interpretation of the results from a geo-
graphical stanfl’point is obtained:

1. In winter the effect of land to the west is always to
lower temperature. This holds in every case except at
10° south and 20° south.

2. In winter, the effeet of land to the east is almost
negligible. The only important exception to this rule is
70° north, which may be considered as coming within a
belt of polar east winds.

3. In summer, the general effect of land whether to
east or west 1s to raise temperature, but the effect is
nowhere anything like so marked as the opposite effect
in winter.

In discussing the influence of the distribution of inso-
lation it is interesting to note that while the water hemi-
sphere reaches its maximum ecalculated temperature in
latitude 10° south, the land hemisphere has its maximum
at 30° south. The maximum of heat received in January
oceurs at about 33° south. The thermal equator is thus
much less mobile over the ocean than over the land.

The glacial periods are discussed, leading to the follow-
ing generalization: ““Over the earth as a whole the glacial
period was due not alone to fall of temperature or to in-
creased snowfall, but to both, the former being pre-
dominant in high latitudes and decreasing toward the
Tropics where it vanished, and the latter increasing from
a small but effective part near the poles until in the
Tropics it was the sole cause.” The theory of climatic
evolution is outlined on the basis of rise and fall of the
earth’s crust, under the weight of the ice sheet. The
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rizse of the earth causing a lowering of temperature with

the consequent formation of glaciers, the weight of the

ice sheet in turn causing the crust to sink back, raising the
temperature and melting the ice. This is traced through
four periods, the maximum rise of land in each period
being less than in the preceding. Thus it is demonstrated
that the ‘‘climates of the world are the result of geograph-
ical conditions of the world,” and ‘“that within certain
limits climatic and geographic conditions react one on
another to produce continuous though very slow changes
in both.”—¢. L. 3L,

PERIODICITY OF WINTER TEMPERATURES IN WESTERN
EUROPE.!

By C. Easton.
[Reprinted from Secience Abstracts, Sect. A, Sept. 30, 1918, §013.]

All available data are collected and carefully sifted,
reports of exceptionally mild winters being used in addi-

1 Physikalische Zeitschrift, June 1, 1918, 19 ; 232-237.
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tion to those of severe ones. Each abnormal winter is
given a coofficient of temperature ranging between +5
and —5, the remaining winters being marked zero. The
series cove:rs 1,157 years. The data are investigated with
a view to determining periodicities. An 89-year period
is traced and it is further found that in the past 65 years,
for which reliable thermometric observations are avail-
able, the temperature sequence of this 89-year period can
be clearly followed, thus affording confirmation of its
reality. The chief features of the fluctuation are that in
the first quarter of the S9 years cold winters prevail and
in the last quarter warm ones. A sine wave of 44} years
seems to be an important part of the §9-year fluctuation.
It is considered that the results are sufficiently definite
to be of some assistance in long-range forecasting. No
evidence is found of a gradually increasing or decreasing
frequency of severe winters in historical times.?—J. S.
Di[nes.]

2 See also review in Geogr. Rev., 1918, 4 : 398.
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