The meeting then adjourned at 1
p. m., and a number of those present gathered for luncheon in the
Weather Bureau's cafeteria.
Meeting of Council, April 2 7 , 1 9 3 3

(Auditorium, National Academy of
Sciences Bldg., 5.30 to 5.45 p.m.)
Present: President Kimball, Messrs.
Fassig, Gregg, Humphreys, and
Brooks, Secy.
1. Voted, to approve the minutes
of the Atlantic City meeting as published in the BULLETIN (January).
2. Voted, to hold a meeting at Bostion, Dec. 27-28, 1933, in conjunction
with the American Association for
the Advancement of Science, and to
accept the assignment of the Victoria Hotel, Copley Sq., as headquarters.
3. Voted, to empower the Secretary
to sign such legal papers as may be
necessary to release the estate of the
late Miss Margaret Edson from any
claim by the American Meteorological
Society.

4. Voted, to approve the continuation of the double column format of

t h e BULLETIN.

5. Voted, to leave the endorsement
of the interesting stratosphere balloon project of Capt. A. W. Stevens
to members of the Council individually and not to commit the Society.
6. The Secretary presented to the
Council the thanks of the Royal Meteorological Society for the privilege
of inserting advertisements of the
W. H. Dines memorial volume in the
BULLETIN.

7. Voted, to permit the Secretary
to change from the Harrigan Press
to the Science Press Printing Company if he found that the BULLETIN
could thereby be more economically
printed.
8. Voted, to name as delegates to
the Fifth Pacific Science Congress
those members of the Society who are
to attend.
[Mr. John Patterson,
M.A., Past-President of the Society,
was so named.]
Charles F. Brooks, Secretary.

Some Measures of the Stability of A i r in the Saturated State

By

LOUIS
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U. S. Weather Bureau, Washington, D. C.

Measures of the stability of the
free air under various conditions are
essential in reaching conclusions from
a physical standpoint as to the probabilities of fair weather, cloudiness,
rain, thundershowers, etc. A suitable
measure for the case when the air is
unsaturated has already been given.
In this paper an outline is first given
of theoretical considerations from
which a practical method is derived
by which one may determine the condensation level of water vapor in unsaturated air which is vertically displaced. Some applications of the results thus obtained are discussed.
Neglecting viscosity, an expression
is derived giving the force which
would impel vertically a given mass
of air containing liquid water in suspension when the air is displaced up
or down from its environment and
neither gains nor loses heat, liquid

water or other constituents in the
process. This conforms to the socalled adiabatic rain stage of convection. It is shown that we are enabled to evaluate the above-mentioned
expression where we are concerned
with the stability of saturated air
which is produced by displacing a
portion of any stratum of unsaturated air above its condensation level,
provided that observations of free-air
barometric pressure, temperature and
relative humidity are made throughout the air column which is assumed
to be initially unsaturated. Similarly,
an expression is derived giving the
force which would impel vertically a
given mass of air when condensation
of water vapor occurs within it upon
upward displacement from its environment, assuming here that the liquid
water thus formed drops out immediately and that otherwise there is no

Unauthenticated | Downloaded 01/09/23 01:18 AM UTC

exchange of heat or constituents between the given mass and the surrounding air. This conforms to the
so-called "pseudoadiabatic" stages of
convection. It is shown how this expression for stability may be evaluated similarly to the first one. Tabular, graphical and mechanical methods
of computing the desired results are

explored. Various methods of representing the data and results are then
considered. Finally, the significance
of the measures of stability deduced
as well as of the functions necessary
in the treatment of the problem are
discussed with regard to their applications to weather analysis and forecasting.—Author's abstract.

T h e Aurorae and the Upper Strata of the Atmosphere
B y L . VEGARD, Oslo, Norway

In the aurorae we observe the atmospheric matter made luminous
through electric rays coming from the
sun. Height measurements place the
aurorae in the height interval from
70 km. to 700—800 km. This auroral region cannot be reached directly
by our instruments; but by means
of the aurorae nature itself performs
experiments on a large scale, and it
is the object of this paper to show
how their interpretation may give us
very definite and important knowledge regarding the composition and
state of the upper atmosphere.
This knowledge is gained particularly through an intimate analysis of
the auroral spectrum and its variations combined with height measurements and studies of structure and
intensity-distribution of the auroral
ray-streamers. A detailed description of the auroral spectrum and its
interpretation will be given elsewhere. In this connection we shall
merely draw attention to a few important results.
Apart from the strong green line,
the origin of which will be discussed
elsewhere, the auroral spectrum is
dominated by Nitrogen bands. Spectral lines characteristic of the light
gases Hydrogen and Helium are not
observed or they are at any rate extremely weak in the auroral spectrum.
This means that there are no layers
of light gases floating on the top of

our atmosphere. There is a nearly
perfect mixing throughout the atmosphere. Spectra obtained from the aurora at various altitudes have shown
that Nitrogen is a predominant component to the very limit of the atmosphere. The long auroral rays rtshow
that Nitrogen maintains a marked
density as far up as 700—800 km.
To explain this fact we assume that
in the auroral region the atmospheric
matter is brought to high altitudes
through the effect of electrical forces,
which result from the photoelectric
action of sun's rays of short wave
length. The distribution of matter
at the limit of our atmosphere is similar to that of the sun, whose atmosphere is surrounded by the corona.
Also the terrestrial atmosphere extends into a coronal structure, which
has its largest extension on that side
which is exposed to the sun's rays.
That this particular distribution of
matter cannot be accounted for by a
high temperature has been shown by
a determination of the temperature by
means of the auroral spectrum. From
modern spectral theory we know that
the development and intensity distribution of the nitrogen bands appearing in the auroral spectrum is a function of temperature.
Comparing
auroral nitrogen bands with those of
light sources of known temperature
it was found that the average temperature of the light-emitting centers
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