Fesruary, 1909.

kind) beaten back by the trade winds would probably never get
poleward of the Tropies if it were not for the arrest of these
winds by continental friction. This friction often becomes
effective some distance to the eastward over the ocean by
damming back the trades. It thus happens that cyclones are
often carried poleward by the antitrades [prevailing wester-
lies?], and started on their eastward journey while still some
distance out at sea, as on the coast of Florida, Australia, ete.

BAROMETRIC PRESSURE AND EARTH PULSATION.!

By N. Shimono, Japan.

According to Professor Omori pulsation of the earth is due to
changes in the pressure upon the earth’s crust and these are
mostly caused by barometric depressions, or by changes in sea-
level when the latter occurs, but not to the wind itself. The
following is the result of our investigations into the relation
between barometric depressions and the earth’s pulsation as
observed in the vicinity of Osaka. On the morning of the 4th
of August, 1908, a barometric depression made its appearance
at sea far to the south of Ishigakijima, and it past between
Okinawajima and Emi-Oshima at 6 a. m. of the 6th with the
barometer showing a pressure of 735 millimeters. The cen-
ter of the depression then moved northeastward and ap-
proached the southern coast of Kii at 6 a. m. of the Tth.
Thence it moved toward Nagoya and past thru Honshu enter-
ing the Japan Sea. According to the Omori seismograph
at Osaka Observatory, the pulsatory oscillations became more
frequent as the depression approached and were recorded in
in the greatest numbers on the evening of the 7th, the ampli-
tude of the east—west component being 0.06 millimeter, and
that of the south-north component 0.07 millimeter. As the
depression past away northeastward the pulsatory oscillations
gradually decreased.

The barometric depression of July 22-28, 1906, which past
over the southern and southeastern coasts of Japan, the depres-
sion of December 20-24, 1307, which past eastward over the
Japan Ses, and the barometric depression of August 22-28,
1908, which moved from the eastern China Sea across the Yel-
low Sea and then toward Siberia, not only confirm the
above statement but also prove that when there is a strong
barometric gradient the number of pulsatory oscillations of
the earth’s crust is greatly increased.

‘We next made some study of the relation between the wind
and the pulsatory oscillations, but we could hardly find any
such relation.

RESEARCHES ON THE SOLAR CONSTANT AND THE
TEMPERATURE OF THE SUN.

By Dr. J. SCUEINER, Potsdam, Berlin,
[Extract from Monthly Notices, Royal Astronomieal Society, 1905, 68:662.]

The measurements of the sun’s radiation were made with
the Angstrom electric compensation pyrheliometer, to which
I had given a modified exterior form and a parallactic motion
with clockwork. On eleven daysin June and July, 1903, I made
a long series of observations on the summit of the Gorner
Grat, Canton Wallis, Switzerland, from which I could derive
the radiation of the sun outside our atmosphere. This part of
the problem is the most difficult one, and according to my view
it can not be solved from measurements of the solar radiation
alone. From such observations a portion only of the real solar
constant can be obtained, because only that portion of the loss
by absorption in our atmosphere can be calculated which is
based upon the continuous increase of absorption with growing
thickness of the atmosphere traversed by the radiation. With
carbon dioxide and water vapor there exists a nearly sudden
absorption in the highest thin layers of the atmosphere, which

1 Abstract in English, reprinted from-J ournal Meteorological Society,
Japan, September, 1908, 27th year, No. 9, p. 25-6.
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must be treated as a constant to be added to the radiation-
curves. Therefore this latter result is not the solar constant
as generally supposed, and I have chosen for it the term
« Strahlungs-konstante ” or ¢‘ constant of radiation.”

From my observations on the (torner Grat it amounts to
1.95-2.02 gram-calories. The remaining constant, which must
be added to it in order to obtain the solar constant, can be
found only from experimental researches in the laboratory.
To this part of the problem I have devoted much labor in
measuring the absorption of carbon dioxide and superheated
water vapor with varying depth of layer.

This very complicated research can not be described in a
short abstract, and I must therefore refer the reader to the
original paper. The result is that to reduce the * constant
of radiation ” to the solar constant there must be added for
carbon dioxide 1 per cent, for water vapor 7 per cent, and for
the ultraviolet absorption 1.5 per cent, whence the solar con-
stant for the unit of distance is found to be 2.22-2.29 gram-
calories, with a probable error of 2 per cent.

THE BLANKET BEFFECT OF CLOUDS.
By Dr. W. W, CoBLENTz, Ph. D, Dated Washington, D. C., February 12, 1909,

In the various discussions of meteorological and geological
phenomena, the “greenhouse ”’ and “blanket” effect of clouds
in conserving terrestrial temperature seems to have been
pushed to the limit without considering the functions that
clouds can perform.

First of all, water is the most opaque substance known for
infra-red radiation, but it is very transparent for light waves.
It belongs to the class of substances known as “insulators ”
or “transparent media,” in which the reflecting power is a
function of only the refractive index, the absorption coefficient
(altho high for water as compared with other transparent
media) being still too low to affect the reflecting power, This
means that since the refractive index of water is low, the re-
flecting power is low. Indeed water is unique in this respect,
for it has no marked bands of metallic reflection such as ob-
tain in quartz, glass, and various other minerals. The reflect-
ing power of a plane surface of water is less than 8 per cent
thruout the spectrum to 20, and in the regions where there
are no absorption bands the reflecting power is much less,
even as low as 2 per cent.

Let us now consider what must be the behavior of water in
the form of clouds. The albedo of clouds for sunlight is
more than 60 per cent. The value of the refractive index
shows that the reflecting power can not be much above 2 per
cent, and the high value of 60 per cent must occur as a result
of scattering at the surface of the water globule and of in-
ternal reflection.

In the infra-red there can be but little internal reflection
due to the great opacity of the water globule for heat waves.
Hence the reflecting power must remain low, and of the same
magnitude as that of a plane surface, viz, from 2 to 5 per cent.
If water had bands of strong selective reflection in the infra-
red the albedo of clouds might be higher than the above esti-
mates.

The “blanket” effects of clouds must therefore be due prin-
cipally to their high emissivity (for those radiations emitted
by the earth) hence to their high efficiency as a heat radiator.
By definition the Kirchhoff radiator (so-called “black body ")
is one in which the reflecting power is nil and which is per-
foctly opaque. Water fulfills this first condition to within
2 to 5 per cent (depending upon the wave-length) and the
second condition to such an extent that a layer 1 em. thick
absorbs completely all radiation of wave-length greater than
154 in the infra-red. In the region of 8z, where lies the
earth’s maximum emission, less than 1 mm. thickness of water
is required to produce complete opacity. The ¢ blanket”
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effect of clouds is therefore to be explained by their high
emissivity in the infra-red, whereby the radiant energy re-
ceived from the earth is almost perfectly reémitted.

MEAN ANNUAL TEMPERATURES FOR MEXICO AND
CENTRAL AMHERICA.

In the MontuLy WEaTHER ReviEw for April, 1908, we had the
pleasure of publishing a very complete and careful table of
mean annual temperatures for a number of stations in the va-
rious States of Mexico. The author of that table, Prof. Philip
P. Calvert, has recently charted the data there presented and
published a map showing the “Actual distribution of mean
annual temperatures " in Mexico and Central America.'

This map extends from the latitude of Little Rock, Ark., to
Mariato Point, Panama, and presents the temperature condi-
tions of the region by means of a scale of colors which divide
the country into six zones. Zone I includes that district prob-
ably having an actual mean annual temperature of more than
30° C., and the successive zones embrace differences of 5° C,
up to zone V, whose mean annual temperatures are 15° to
10° C. and zone VI, whose mean annual temperatures are be-
low 10° C. With regard to the character of zone I Professor
Calvert says: “It should be added that the existence of zone
I, with a mean annual temperature of more than 30° C., rests
solely on the authority of the map of Senties and Reyes, that it
is doubted by Sefior Pastrana, and that I have not succeeded in
finding any published records of temperature observations in
the valley of the Rio de las Balsas for a period of more than
two months.” The colorings of the zones are not confined to
the mainland but embrace a portion of the Bahamas, the coast
of Cuba, and the whole of Jamaica. In bounding these zones
the topography, as given on the latest and best maps, has been
taken into account; but beyond a few general hachures, there
is no attempt to represent on this map the topographic relief
of the region, and no scale is given. The size of the map is
19.8 by 25.8 centimeters.

The sources of the data of this map are sufficiently indicated
by the references given in the article in the April, 1908, Re-
view.—C. A., jr.

RHOENT PAPERS BEARING ON METEOROLOGY
AND SEISMOLOGY.

C. FitzHucH TALMAN, Librarian,

The subjoined titles have been selected from the contents
of the periodicals and serials recently received in the Library
of the Weather Bureau. The titles selected are of papers or
other communications bearing on meteorology or cognate
branches of science. This is not a complete index of the
meteorological contents of all the journals from which it has
been compiled; it shows only the articles that appear to the
compiler likely to be of particular interest in connection with
the work of the Weather Bureau. Unsigned articles are indi-
cated by a

American geographical society. Bulletin. New York. wv.41. Feb., 1900.
‘Ward, Robert DeC. Pneumonia and weather. p. 104-105.
American jowrnal of science. New Haven. jth ser. v. 27, March, 1903,
Dike, P. H. Recent observations in atmospheric electricity. p.
197-209.
Engineering news. New York. wv.61. Frb. 11, 1909.
Eby, J. H. 8till more ahout forests, snow, and stream flow. p.162.
London, Edinburgh, and Dublin philosophical magazine. London. 6 series.
v, 17. Feb., 1909,
‘Wright, C. 8. On variations in the conductivity of air inclosed in
metallic receivers. p. 295-318.
Science. New York. N. S. v.29. Feb. 19, 1903.
Jochelson, Waldemar. The Riabouschinsky expedition underthe
auspices of the Imperial Russian geographical society. p. 303-305.
1 Ag ¢ Neuroptera, Map 1,” in the volume ¢ Neuroptera’’ of Biologia
Centrall-Americani, edited by F. D. Godman. London, 1901-1908. {to.;
also as plate 26 in Proc. Acad. Nat. Sci., Philadelphia, October, 1908,
p- 460-491. 'This article contains some discussion of the relations be-
tween temperature, rainfall, and insect life in Mexico.
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Scientific American. New York. v. 100. Feb. 27, 1909.
Pergusson, S. P. The exploration of the upper air by means of
ballons sondes. p. 169-170.
Scientific American supplement. New York. v.6?. March 13, 1909.
QGilbert, . K. Earthquake forecasts.—III. Future possibilities.
p. 174-175.
Symons's meteorological magazine. London. v. 44. Feb. 1908.
Mossman, R. C. The cold period of May in Arctic and Antarctic
regions, with special reference to 1903. p. 1-6.

Archives des scienccs physiques cf naturclles. Gentve. Tome 22. 13, jan-
wury, 1909.
Mercanton, Paul L. L’hygrométre & rameau de sapin. p. 93.
[ Abstract].

France. Académie des aciences. Comples rendus. Paris. Tome 148. 1908.
Lacroix, A. Résumé de quelques observations de M. A. Rieeci sur
le tremblement de terre de Sicile et de Calabre de 28 décembre

1908. (25 jan.) p. 207-209.

Géographie. Paris. Tome 18. 190S.

Laloy, L. Le climat des iles de la Méditerranée. (15 octobre), p.
258-259. [Abstract of paper by Grand Duke Ludwig Salvator.].
Baillaud, B. Les observatoires de montagne. (15 décembre) p.

361-374.

Société belge &’ astronomic. Bulletin. Bruxelles. 13 année. Dec., 1908.
Arctowski, Henryk. Les variations des climats. p. 898-401.
Nodan, A. L’origine solaire des cyclones et des tempétes. p. 407-

410.

Suci‘té Ramond. Bullctin, Toulouse. 38fr. 43 annde. Juil.-Sept., 1908.

Ma.x:';sa.n, Francois. Météurologle ancienne du midi Pyrénéen. p.
153-155.

Bouget, —., & Marchand, [E]. L'influence des couches inféri-
oures de nuages sur la distribution des végétaux en altitude dans
les Pyrénées. p. 221-223,

Akademie dvr Wissenschaften. Sitzungsberichte. Wien. Bd. 116, Jan.,
1907.
Pernter, J. M. Zur Theorie der **‘schdnsten der Haloerschein-
ungen.” p. 17-48.)

Mctcorologische Zeitschrift. Braunschweiy. Band 26. Jan,, 1909.

Kassner, . Bericht iiber dle elfte allgemeine Versammlung und
Feler des 25 jihrigen Bestehens des Deutschen Meteorologischen
Gesellschaft zu Hamburg am 28, bis 30. September 1908. p. 2-10.

Kahler, Karl. Registrierungen des luftelektrischen Potential-
gefiilles an nahe benachharten Stationem. p. 10-17.

Jensen, Chr[istian]. Dle gegenwiirtigen Probleme und Aufgaben,
welche mit dem Studium der atmosphiirlschen Polarisation ver-
kniipft sind. p. 18-19. [Abstract.)

Koppen, W. Die Wechselwirkung zwischen der maritimen und

der Landmeteorologie in deren Entwickelung. p. 19-21. [Ab-
stract. ]
Erk, [Fritz]. Technische Erfahrungen und wissenschaftliche Re-

sultate von der Hochstation Zugspitze. p. 21-22. [Abstract.]

Rotch, A. L. Die warme Schicht der Atmosphiire oberhalb 12km.
in Amerika, p.22-23. [Abstract.]

Wegener, Alfred. Vorliufiger Bericht iiber die Drachen- und
Ballonaufstiege der Danmark-Expedition nach Nordostgrénland.
p- 23-24. [Refers to first photographs of mirage. Abstract. |

Schmauss, A. Gleichzeitige Temperaturen auf der Zugspitze und
in der gleichen Seehihe der frelen Atmosphére iiber Miinchen.
. 24, [Abstract.]

Coym, A[rthur].
ballon, p. 24-25. [Abstract.]

Schreiber, P[aul]. Ueber dle Verwendung der Thermodynamik
hei der Diskussion von Ballonbeobachtungen. p.235-27. [Abstract.]

Bérnstein, R[ichard]. Der iffentliche Wetterdienst, namentlieh
im norddeutschen Gebiet, p. 27-28. [Abstract.]

Ueber absolute Strahlungsmessungen im Frei-

Koéppen, W. Ueber die Guilbertschen Regein fiir die Wetter-
*  prognose. p. 29-30.
Erk. [Fritz]. Zur Methodik des Unterrichtes in der Meteorologie.
p. 31-32.

Moller, Max. Die Luftwelle hoher Schichten. p. 33. .
Maurer, J[ulius]. Gebirgswinter und Lawinenfall. p. 33-36.
Kr?bs. ‘Wilhelm. Seltene Polarisation des Himmelslichtes. p.
37-38.
‘Taudin Chabot, J. J. Zur Meteorologie der Kohlengrube. Uner-
kannte Probleme. p. 38-39.
——Ballonfahrt von ausserordentlicher Geschwindigkeit, p. 40-41.
[Speed of 150 km. an hour attained in balloon voyage].
——Ernest Esclangon iiber die Diimmerungslichter. p. 44-45.
Prometheus. Berlin. 20. Juhrgang. 8 Feb., 1903.
Baumgart, Ludwig. Gott Brahams Blitzableiter. p. 277-279.
[Protection from lightning afforded by banyan trees.}
Weltall. Berlin. 9. Juhrq. Februar 1909.
Wetekamp, W. Eigentiimlicher Sonnenuntergang am Watten-
meere. p. 141-142.
Strémer, Carl. Neuere norwegische Untersuchungen iiber die
Natur der Polarlichter. p. 145-153. [Illustrated. Includes chart
showing geographic distribution of the aurora borealis.]



