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N THE PAST TWO YEARS a number of tech-

I

niques for the computation of widespread vertical motion in the atmosphere
have been developed and tested. One of
these is the ''single-station" technique suggested by Panofsky in an earlier issue of this
publication.2
The main factors governing local temperature change in the free atmosphere are considered here to be horizontal advection and
vertical motion. If this is correct, the vertical velocity may be computed from observed
temperature change and observed advection.
For this purpose the following equation, utilizing observations made at a single station,
was derived in the paper cited above:
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where w: vertical velocity in the selected
layer of the atmosphere,
T : mean air temperature in the selected layer,
t: time,
f : Coriolis parameter, 2 w sin (p,
g : acceleration of gravity,
As: thickness of the selected layer,
A A : area enclosed on a polar diagram
between the wind vectors for the
bottom and top of the layer and
the hodograph curve for the layer;
positive when the wind veers with
height, and expressed in units of
velocity squared,
yad: adiabatic lapse rate, and
y : existing lapse rate in the layer.
For the months of January and February,
1945, twelve-hour mean vertical velocities
were computed with this equation for the
1 Based on part of the results of a research project
conducted at New York University, sponsored by the
Army Air Forces Weather Service. Published with permission of the War Department.
2 Bulletin of the American Meteorological
Society,
Vol. 25, p. 275, 1944.

periods 0400-1600 GMT and 1600-0400
GMT for the layer between 5,000 feet and
15,000 feet, from the radio-wind data at
Chanute Field and Richmond in conjunction with radiosonde observations made at
Joliet and Washington, respectively.
The hodograph areas were determined
from the available wind data at six-hour intervals; and three successive values of hodograph areas were averaged, with the middle
value weighted twice, to yield a mean twelvehour hodograph area. The lapse rate was
determined by averaging the lapse rates between 5,000 feet and 15,000 feet at the
beginning and at the end of the twelve-hour
period.
The local temperature change,
dT/dt, was defined as the change of the mean
temperature in the layer between 5,000 feet
and 15,000 feet in twelve hours. No correction for diurnal change of temperature was
made, since a study showed that the difference between the average 0400 GMT and
1600 GMT temperatures in January and
February was small near 10,000 feet.
The computed twelve-hour vertical velocities were compared with local changes in
middle cloudiness during the same twelve
hours. The local sky cover between 5,000
feet and 15,000 feet was estimated from the
cloud reports at 0330 GMT and 1530 GMT,
supplemented by radiosonde observations.
Only two categories of cloudiness were used:
(1) clear for sky cover equal to or less than
%o> an< l (2) cloudy for sky cover greater
than
with or without precipitation.
Thus, four combinations of sky cover were
possible: clear to clear, clear to cloudy,
cloudy to clear, cloudy to cloudy.
Upward vertical velocities were classified
as ' i compatible'' with the combinations
clear to cloudy and cloudy to cloudy; downward vertical velocities with the combinations clear to clear and cloudy to clear; and
zero vertical velocities with no change in
cloudiness.
With these rather stringent
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classifications, the cloud changes were found
to be compatible with the vertical velocities
in 98 out of the total of 133 cases.
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FIGURE 1. Relation between local change of cloudiness and vertical velocities computed by the singlestation technique, in the layer 5,000 to 15,000 feet.
Each circle is one case.

It is physically possible for a net upward
motion to occur in a twelve-hour period without increase of cloudiness, if the relative
humidity is low; and it is also possible for
a net downward motion to occur without
noticeable decrease of cloudiness if there
is an appreciable amount of suspended water
droplets in the clouds. Thus, more cases are
physically compatible than are included in
the classifications used here.
In a few cases, the vertical velocities are
truly incompatible with the local change of
middle cloudiness. For example, in one case
a change from clear to overcast was observed
with a downward vertical velocity of 2.5 cm
sec-1. Such inconsistencies may be due to
one or more of the following causes:
1). Vertical velocities are inaccurate.
2). The middle cloud analysis is wrong
due to obscuring lower clouds.
3). Mean vertical velocities between 5,000
feet and 15,000 feet may not be representative for the conditions right at the middle
cloud layer.
4). Clouds may have been brought over the
station by advection.
The accompanying diagram summarizes
the comparison of vertical velocities and
cloud changes graphically. Sky change is
plotted as a function of vertical velocity.
The diagram shows that the relation between
the cloudiness at the beginning and end of a
twelve-hour period is generally what would
have been expected from the computed vertical motion within that period.

Teaching Positions for Meteorologists
As a result of a survey of colleges and universities conducted by the Office of the
Executive Secretary, there are several teaching positions available in meteorology and/or
allied fields for qualified meteorologists, preferably with Master's or Ph.D. degrees, in
any field of specialization. Please contact the Executive Secretary at once if you are
interested in a teaching position opening in the fall.
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