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cold wave says that it is brought down to the earth’s surface.
Our first objection to this explanation is that in our American
cold waves of the winter time, and in our cool waves of sum-
mer, we never experience any such low temperatures as, ac-
cording to Table 1, must be prevailing above Manitoba all the
vear round. Neither does Paris experience the cold that is
observed in the air a few miles above it. Consequently, if the
cold upper air is brought down to the lower strata, and we
think very likely that it is, then it must be greatly warmed up
on the way down.

Our second objection to the explanation is that, according to
a well established law, descending air must be compressed be—
cause it comes under greater barometrie pressure, and wust,
therefore, be warmed, just as it is cooled by expansion when it
comes under lower pressure. This is a matter of every day
experience and knowledge. When air is brought down to the
ground at sea level from an altitude of 10, ()0() meters, it must
be warmed up by about 100 °C. as the dirvect effect of the com-
pression. Consequently the air over Manitoba should, when
it reaches the earth’s surface, have a temperature of 35° C. in
March, and similar high temperatures for the other months,
But these extremely high temperatures do not occur in Mani-
toba any more than do the above-mentioned extremely low
ones, and it is fair to conclude that if the atmosphere is ascend-
ing or descending, then some other law must be in operation,
gleatly modifying these tigures. We can scarcely doubt but
that the lower hf],lf of the atlnosphele has some vertical as well
as horizontal component in its circulation; that is to say, it is
generally ascending or descending. Why then does it not ar-
rive at the surface with the high temperatures that result from
adding 100° (. to those in the 4th or 6th columns of Tahle 1.

One explanation is to be found in the loss of heat by radia-
tion from the particles of air themselves, as we have attempted
to explain more fully in the Ameriean Journal of Science, 1892,
3d series, vol. 43, p. 364; atmospherie Radiation and its Im-
portance in Meteorology. (See also Met. Zeit., July, 1592, vol.
9, p. 259.)  According to this, the particles of air are cooling
by radiation more than they are being warmed up by the ah-
sorption of solar heat. During the long nights of autumn
and winter they are of course not being warmed at all. Dur-
ing the short daytimes the warmth that they absorb from the
sun’s rays does not counterbalance the loss by radiation. But
in general this absorption added to the heating produced by
compression is greater than the cooling due to radiation, and,
therefore, the mtenseh cold air of the upper layer is warmed
as it descends. When its descent takes place on a gentle slope
and occuples several days, then the temperature at which it
reaches sea level will depend principally upon the radiation
and absorption that takes place during this long interval of
time. The cooling by radiation may be supposed to take place
uniformly at the rate of 0.138° C. per hour, or 3.32° C. per
day, if we adopt Maurer's coefticient of radiation. The absorp-
tion of solar heat partly compensates this, and gives us 2.88° (.
per day as the rate of cooling. This rate of cooling would be
entirely compensated by the heat produced by compression if
the air descends at the rate of 288 meters per day. These fig-
ures are only approximations to what goes on in nature, but
illustrate a general principle. When the upper air descends
to the ground, it not only becomes relatively dry and brings
with it clear sky, as was first demonstrated by Espy, but is
also accompanied by a process of heating l)v compression,
cooling by radiation, and warming by absmptmn the outcome
of which may be either a hot (1escendmu wind or a cold de-
scending wind, depending wholly on the mte of descent and
on the dust and moisture in the air, which control the radia-
tion and absorption.

It is very desirable that we should have both demonstra-
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tions and measurements of the rate of ascent and descent of
currents of air. In the Editor’s Treatise on Meteorological
Apparatus and Methods, some anemometric arrangements are
mentioned by which the inclination of the winds to the hori-
zon are supposed to be measured, but these are, in general,
very unsatisfactory.

Perhaps the most convincing demonstration of the gentle
slope of ascending currents is to be found by watching the
slowly cireling descent of buzzards and birds of prey, tracing
for a hundred miles some little streak of foul air that pro-
ceeds from the carrion on the ground far away to the high
altitudes at which these birds were soaring. The general
slope of such a rising current is often as small ag 1°.

The observations of the clouds with the nephoscope gener-
ally assume that we are observing the strictly horizontal com-
pounent of motion. But the vertical component is also re-
vealed by a proper discussion of the observations, and a general
slope of 5° over the whole cloud layer visible at any sta-
tion has sometimes been demonstrated by observations with
the perspective nephoscope described in the above-mentioned
Treatise on Apparatus and Methods. By another independent
method, Mr. Louis Besson, of the Observatory of Montsouris,
has lately been able to show that ascending and descending
inclinntions as large as 14° have been demonstrated in the
clouds over Paris for the cirvrus, alto-cumulus, and fracto-
cumulus clouds. An excellent account of Besson's method is
given in the Meteorologische Zeitschrift for September, 1903,

Any contribution to the subject of the vertical component of
atmospheric motions will be welcome to the meteorologist.

PROPORTION OF RAINFALL AVAILABLE FOR
PLANT USE.

A recent letter from Mr. Thede P. Blake, of Lamar, Nebr.,
asks:

What proportion of our rainfall, in Chase County, Nebr., is abgorbed
by the dry sandy subsoil, and thus taken below the reach of plant roots ?

In reply to thisletter the Chief of the Bureau of Soils, Prof.
Milton Whitney, states:

We have no data regarding the character of the soil and subsoil of
C‘hase County, Nebr., and mnquuentl\ it is not possible to give any
very definite answer to Mr. Blake's inquiry. In anma,l a rainfall not
exceeding 1inch would probably be held in the upper 158 inches of a loam
or clay soil sutliciently long to niake the greater part of it available to
the plant. This statement is made on the assumption that the soil was
rather dry before the rain. A rainfall of 1 inch would increase the
moisture eontent of the upper 18 inches of soil 7 per cent, and such a
variation is not abnormal in a clay loam. If the rainfall is sufficient to
saturate the soil, a considerable portion would pass into the subsoil and
beyond the reach of the roots, although a part of this would be recovered
through capillary action.

STATIONARY AND WHIRLED PSYCHROMETERS.

In 1886 the Weather Bureau introduced the use of the
whirled psychrometer and the thin muslin covering to the
wet bulb, in place of the stationary wet bulb and the thick
wicking that had been used for covering. It is generally
understood that the whirled psychrometer and the stationary
wet bulb agree well enough when the wind velocity is 10
miles per hour or more, but may differ considerably for
gentler winds and calms. There is also a decided difference
between the wet bulb when covered with very thin clean
muslin, and when covered with comparatively thick and often-
times dirty cotton wicking. In fact the theory of the psy-
chrometer assumes melel\ the existence of a thin film of water,
and the use of a thick Wl(']xl].l‘}' necessitates the introduection
of a new term in the formula.

It is desirable to investigate the corrections necessary in
order to reduce the earlier Weather Bureau observations to
the modern standard of the whirled or ventilated psychrome-
ter. Especially is this necessary before we can reduce to the



