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gave a diminution of 1.2° C. for the first 500 meters, with an
inversion of the rate at the mean altitude of 1000 meters.

Above the stratum of rapid diminution comes a zone where
the wind diminishes in force, and in which the temperature
ordinarily presents inversions. Moreover, this phenomenon
has already been observed by M. Hergesell for the region
between the Azores, Madeira, and the parallel of 26° N., but
it is general in its character, and is found again in the northern
intertropical zone and in the southeast trade wind of the
Southern Hemisphere, which has been studied as far as the
Island of Ascension.

Apropos of this inversion, whose cause is not yet established,
we call attention to the fact that Biot in his memoir «“On the
true constitution of the terrestrial atmosphere ”, published in
1841 in the Connaissance des Temps, when discussing the
observations of Humboldt in the equatorial region of the
Cordilleras, represented the variation of temperature with
altitude by a parabola whose summit, located at an altitude
of about 800 meters, corresponded to an inversion of tempera-
ture: this latter, moreover, was deduced only from calculations
without having been observed directly. The observations
made on the Otaria fully justify the view held by this celebrated
physicist.

Above the northeast trade winds are ordinarily observed
currents from different directions; the greater part of the
time these come from the northwest, but may alternate with
other winds. Going still higher, we find those currents with
southerly components that constitute the antitrade winds;
these currents begin at a low altitude in the region of the
equator, where they are found on an average below 2000
meters, while at the Tropics they are met with at about 2500
meters, and again in the latitude of Teneriffe several hundred
meters higher.

As we have already pointed out, the antitrade wind as a
whole indicates clearly the effect of the earth’s rotation; it is
first from the southeast, then becomes south, and next south-
west; it ends as a west wind in the latitude of the Azores.

The region of ascending air near the equator is occupied
by winds in which the easterly component predominates at
the various altitudes that have been explored, namely, from
the level of the sea up to 14 kilometers.

In the neighborhood of Ascension we find again above the
goutheast trades the winds of the southern antitrades, having
northerly components, with several intercalated strata moving
from the southwest, corresponding to the northwest winds of
our hemisphere.

To the north of the Tropic [of Cancer] the regularity of the
trades and antitrades diminishes. In these parts it sometimes
happens that the trade wind extends to an altitude of 6 to 8
kilometers, the antitrade having been deflected to the right
or to the left, but these conditions are transitory.

North of latitude 25° N. one finds that in summer the trades
and antitrades predominate from the neighborhood of the
Canaries to about longitude 37° W. On going farther toward
America the south and southwest winds become predominant
in the lower strata, a fact that is fully explained by the dis-
tribution of isobars, which are themselves determined by the
course of the isotherms.

THE VELOCITY OF CENTERS OF HIGH AND LOW PRES-
SURE IN THE UNITED STATES.

By C. F. voN HERRMANN, Section Director. Dated Baltimore, Md., May 9, 1907,

The fact that the general motions of the atmosphere have a
controlling influence upon the direction of motion and velocity
of cyclones was recognized by Espy as early as 1841.' TFervrel,
in 1859, suggested that the upper currents carry them along
as a stream of water carries along the whirling eddies which

" tEspy: Philosophy of Storms, 1841,
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we find in it.? We are indebted, however, to Loomis for the
classical investigation of the velocity of storms in the United
States.® L.oomis found the average velocities from the weather
maps for thirteen years, 1872 to 1884, and his results have
been quoted quite generally in books on meteorology.*

The publication of Mr. Edward H. Bowie’s new method of
ascertaining the direction and velocity of single depressions
gives new importance to the accurate determination of the
mean rate of speed of storms as observed under different con-
ditions in the past, and suggested the idea of recalculating
the average velocities of highs and lows in the United States
from the material supplied by the MonrtaLy WEsTHER REVIEWS.
From 1878 to March, 1904, the latitude of origin and of dis-
appearance, the length of path and velocities of high and low
pressure areas have been published regularly, and the task of
assembling the data for the entire period of twenty-six years
was not a diflicult one.

The results are given in Table 1, mean velocities and number
of areas of low pressure in the United States, 1878-1904 (miles
per hour). A comparison with the averages obtained by Loomis
for the period 1872 to 1884 shows substantial agreement.

Velocity of storms, Loomis, 1872-185.
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The average annual velocity from the Weather Bureau
records is slightly higher than the earlier averages found.
The only marked discrepancy oceurs in August; the longer
period does not show so marked a minimum velocity in that
month as we find in Loomis'srecords. The minimum occurs in
June. On the whole the mnean velocities are very nearly equal
during the 3 winter months, averaging about 35 miles an hour.
There follows a brief transitional period when the velocity di-
minishes (March and April). During the 5 months from May
to September, inclusive, the veloeity does not vary widely from
the mean of 24.4 miles. Again during October and November
there is a transitional period with inereasing velocities.

The general eastward motion of the atmosphere increases
gradually upward from the earth’s surface. Ferrel calculated
that the eastward movement in the upper atmosphere is about
26 miles an hour at an elevation of 2.5 miles,® but Professor
Bigelow in his International Cloud Report states that the
maximum development of cyclones takes place at an elevation
of from 3 to 4 miles, where the progressive motion of the air
must be considerably greater, in fact agreeing closely with
the speed of whirlwinds at the surface. The difference be-
tween the summer and winter velocities is quite marked; the
ratio of the means during the two seasons is in round numbers
24 to 35, or nearly 1 to 1.5.

* Motion of Fluids and Solids relative to the Earth's Surface, 1859, as
mentioned in Ferrel’s Treatise on Winds, page 275.

3 Contributions to Meteorology, Elias Loomis, 1886.

+The policy adopted by Gen. A. J. Myer was to confine the meteoro-
logical work of the Signal Service to observations and forecasts and the
collection of data for the use of those professional meteorologists out-
side the Government service who were endeavoring to improve the
science, properly so called. Therefore the Signal Service published little
or nothing relating to theoretical meteorology during his administration,
altho numerous studies were in progress as unofficial work. With re-
gard to the movement of areas of high and low pressure reference may
be made to the tables for 1872 and 1873, given at pages 154-159 of Part
II of the Annual Report of the Chief Signal Officer, 1884, and especially
to the tables by Professor Garriott contained in Bulletin A, ¢« Summary
of International Meteorological Observations ', Washington,1893.—C. A.

5Ferrel's Treatise on Winds, page 277.
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TABLE 1.—Mean velocitiea and total number of centera of areas of low pressure in the United States for each month, 1878 to 1904.
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The mean rate of progress of cyclone centers is much greater
in the United States than over the Atlantic Ocean or in western
The rates are: United States, 28.6 miles an hour,
The

Europe.

Total number of hlghﬂ 1587

Atlantic Ocean, 18.1, and western Europe, 16.8 (Hann).
explanation is not difficult.

In continental America the air
contains far less moisture than it does over the Atlantic or
over western Europe, and consequently the point of conden-
sation where the maximum storm formation occurs must lie

at a higher level over the broad continent.
condensation begins at a much lower level, where the speed
of the upper currents is far less, and the depressions can not
be carried forward so rapidly. In winter on account of lower
temperatures there is even less moisture in the air and so the
region of maximum disturbance is elevated and the velocity
of storms increased.

A velocity for individual depressions of 60 miles an hour or

Over the oceans
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more has been observed in the United States fifteen times
during the past twenty-six years. In some cases the velocity
of the spirally inflowing winds must actually be less than the
progressive movement of the disturbance as a whole. This
was probably true on the following occasions when the mean
velocity of the cyclone center exceeded 70 miles an hour:

December 26-28, 1880, 75 miles an hour; February 1, 1881,
75 miles an hour; February 8-9, 1884, 81 miles an hour;
December 21-22, 1884, 79 miles an hour; February 21, 1894,
75 miles an hour.

These are average velocities for the whole path of the storm,
but the rate is never uniform, and no doubt at times the speed
of these storms was even greater. Hann states that the max-

. imum velocities known to him for Europe are-——

December 16, 1869, and November 10-11, 1875, 70 miles an
hour; March 12-13, 1876, at Hamburg, 76 miles an hour.

The average velocity of anticyclones is a matter of not less
importance, but the values found are not so certain on account
of the difficulty of fixing exactly the centers of high pressure
areas. The data in the MontaLy WEaTHER REVIEW enable us to
calculate the mean rate of movement for the period of only
sixteen years from 1888 to 1904. The results will be found in
Table 2, mean velocities and number of anticyclones in the
United States, 1888-1904. The annual mean is 25.6 miles an
hour, which is only 10 per cent less than the speed of cyclones.
The maximum velocity is found in January, 29.5 miles, and the
minimum in August, 22.1 miles. The maximum velocity of
anticyclones rarely exceeds 60 miles an hour.

A COURSE IN DYNAMIC METEOROLOGY.

Dr. Arthur Schuster, the eminent professor of physics in
Owen’s College, Victoria University, Manchester, England, has
contributed funds for the maintenance of a readership in
dynamic meteorology at some university in the British Isles.
The appointment to this position seems to have been intrusted
to the Meteorological Committee of the Royal Society, and the
first incumbent is to be Mr. Ernest Gold, M. A., Fellow of Saint,
John's College, and superintendent of instruments in the
Meteorological Office at London. e will hold this position
for three years, or until October, 1910. '

Meteorology owes & debt of gratitude to Professor Schuster
for the first recognition of dynamic meteorology, or the me-
chanics of the earth's atmosphere, as a subject worthy of
special recognition by British universities. Will not some
American patron of science do as much for an American uni-
versity *—C. 4.

WEIGHT OF SLEET ON TELEGRAPH WIRES AND TREES.

Mr. P. H. Smyth, Local Forecaster, sends the following
extract from the daily journal of the Cairo, Ill., station, for
the date January 30, 1902:

In order to give an idea of the thickness of ice on branches of trees the
following illustration is given: A twig measuring 234 inches in length,
tapering from f; of an inch to } of an inch in diameter, and weighing §
of an ourice, was incased in ice weighing, when melted, 12§ ounces, troy
weight. The twig was obtained before any melting of ice had taken

place.

ON THE DEPRESSION IN THE VALUE OF THE TOTAL
INTENSITY OF THE SOLAR RADIATION IN 1903, AC-
CORDING TO MEASUREMENTS MADE AT THE CEN-
TRAL STATION OF THE POLISH METEOROILOGICAIL
SERVICE AT WARSAW.,

By LaDpIispaus GOR(‘ZYB{SKI, D. 8  Dated Vienna, Austria, February 8, 1907,
| Translated by Chester L. Mills.]
INTRODUCTION.

In the Mownrary Wratuer Review (Vol. XXXII, No. 3, pp.
111-112, 1904) was reproduced a note published by us in the
Comptes Rendus of the Academy of Science of Paris (T. 138,
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1904, pp. 225-258) on the subject of a considerable diminution
in the total value of the intensity of solar radiation, deter-
mined at Warsaw by measurements made regularly since 1901
at the Central Station of the Polish Meteorological Service.

This short note, of a provisional character, necessarily re-
quires correction and completion in order to accord with the
results of five years of measurements (1901-1905); especially
the numerical values formerly given for the years 1901, 1902,
and 1903 at Warsaw, have been recognized as not being cor-
rectly exprest in gram-calories, because of a mistake in the
0ld theory of the Angstrom-Chwolson type of actinometer.
That mistake consists, as the results recently acquired show,
in the inadequacy of converting actinometric measures by
means of an instrumental < constant”. This source of error
is very important, and we shall speak of it further on. (See
section 1.)

In a work® recently published there are discust the results
of five years’ measurements (1901-1905) at Warsaw, which
were definitely reduced to gram-calories, in accordance with
the moditied theory, by means of variable coefficients of trans-
mission established by numerous comparisons with the elec-
trical compensation pyrheliometer. We took advantage of
that occasion to communicate, in an extract, the newly estab-
lished results on the subject of the march of the solar depres-
sion at Warsaw; these results should replace those of the
preceding note, published in 1904 in the MonNruLy WEATHER
Review.

This communication having the character of a monograph,
and referring only to Warsaw, we shall occupy ourselves here
neither with the literature® of the question nor with the
important measurements which have been made in other
places. We shall only recall that the diminution of solar
radiation of which we shall speak was observed, indepen-
dently, in BEurope by M. H. Dufour and in America by Mr.
H. H. Kimball. It appears now that Mr. Kimball was the
first to observe the fact of the depression, altho the first
notice published on the subject belongs to M. Dufour.

1. Apparatus.—In the following measurements at Warsaw,
an actinometer of the Angstrom-Chwolson type was used,
which was constructed in 1893 by Prof. O. Chwolson, and de-
scribed in detail in an important memoir under the title,
« Actinometrische Untersuchungen zur Comnstruction eines
Actinometers und eines Pyrheliometers” (Wild’s Repertorium
fur Meteorologie. Vol. 16, No. 5, 1893).® This instrument
(see fig. 1, Angstrom-Chwolson actinometer, type of 1893) be-
longs to the so-called dynamic type of actinometers; it is based
on the method employed in 1887, by Prof. K. Angstrom. The
essential point of the latter method consists in the simulta-
neous measurement of the differences of temperature between
two identical bodies, one of which is exposed to the sun while
the other is in the shade (and vice versa). .

The definitive formula for the actinometer of the Angstrom-
Chwolson system is of form:

g=Kw . 1)

where K = S(* .............................. @)
_lor—00

g (3)

where g = the intensity of the solar radiation referred to a
unit of surface exposed normally; ¢ = the thermal capacity;

! Lad. Gorczyﬁski. Sur la marche annuelle de l'intensité du rayon-
nement solaire A Varsovie et sur la théorie des appareils employés.
8vo., VIII, 202 pages, with 2 plates, 1906. (Wende and Co., Booksellers,
Warsaw.)

2 That literature may be found in the works of Messrs. H. H. Kimball,
S. P. Langley, H. Dufour, R. Holm, etc., also in our own work of 1906,
cited above.

3 See also Weather Bureau Bulletin No. 11, pp. 721-725.



