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over two years ago, but the
unusual aspects of the experience refuse
to fade into the past. Shortly after
the invasion of the Marianas Islands by
U. S. forces, communications, and consequently the amount of meteorological data
available in the Western Pacific left much
to be desired. Overcast skies with intermittent moderate showers reducing the horizontal visibility to less than one mile were
experienced on the island of Guam. The
surface wind was east-southeasterly, 10 to
15 knots, with gustiness to 30 knots; ceiling
variable, 800 to 1,500 feet. Since the number of synoptic reports available at that
time did not permit a conclusive analysis
of the situation, it was decided by the forecaster that the only alternative was a
weather flight through the overcast to "have
a look around.''
A torpedo bomber was assigned for the
flight (later to become permanently assigned
to Aerology).* Prior to take-off, a U. S.
T HAPPENED

I

* The splendid cooperation of Major E. Reese,
USMCR,
operations officer of
Marine
Squadron
V M T B - 1 3 1 , made this flight, and many succeeding
weather flights possible.

FIG. 1.

Navy aerograph (Aero-1934-USN Type)
was mounted on the starboard wing of the
aircraft. The pilot was thoroughly briefed
as to what was to be expected during the
course of the flight and instructed that the
rate of climb was not to exceed 300 feet
per minute. A summary of expected conditions appears below in FIG. 1.
The height of the 0°C isotherm was extrapolated to be at approximately 17,800
feet.
Because of the intensity of the
showers occurring intermittently, it was assumed that cumulus congestus clouds dominated the area. It was further assumed
that since no thunder had been audible, a
well-developed inversion was in existence
aloft, below the height of the freezing isotherm, preventing the further development of
cumulus congestus clouds into cumulonimbus.
Light to moderate turbulence was expected
to be encountered. The pilot was further
instructed to be on the alert for "light
areas'' appearing overhead after entering
the overcast and to head for the nearest one
in order to emerge on top as soon as
possible.

Expected conditions during flight.
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FIG. 2.

Actual conditions during flight.

After setting the pressure altimeter and
waiting in take-off position for several minutes for a shower to end, the pilot received
the green light from the tower, gunned the
engine, and the wheels left the runway at
approximately 1000 Local Time. With the
forecaster riding comfortably in the rear
gunner's turret, the plane entered the overcast at an altitude of 1,050 feet. Turbulence encountered in the overcast was very
slight, but precipitation continued to be
moderate. As pilot and passenger hopefully
searched for that elusive 1• light spot,'' the
pilot reported over the interphone each time
an additional 1,000 feet had been gained in
altitude. He had no sooner announced 5,000
feet, when lo and behold, the aircraft
emerged into warm, beautiful sunshine "with
not a cumulus tower in sight, much to the
embarrassment of the forecaster!! The top
of the overcast appeared to be perfectly
level with not the slightest indication of a
future congestus development. Altostratus,
altocumulus, and cirriform clouds were entirely absent with visibility unrestricted in
all directions. It was almost impossible to
believe that moderate showers were occurring
a little more than 5,000 feet below the aircraft. A somewhat similar experience was
noted by Wexler [6]. Conditions actually
encountered are depicted in FIG. 2.

The flight continued without further event
to an altitude of 19,100 feet. Some difficulty was encountered, however, during the
latter part of descent. The failure of the
radar equipment made locating the island
again anything but an easy task.
Unfortunately, it is not known whether or not
the failure was mechanical. The data recorded during the flight are evaluated below
in FIG. 3.

FIG. 3.

Sounding recorded during flight.
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A double inversion, indicative of absolute
stability and acting as an excellent suppressor to any vertical development, is in
evidence between 5,480 and 7,850 feet. Another interesting feature of the atmospheric
stratification is the relative dryness of the
maritime equatorial air between 840 and 750
mb. Precipitable water of the column of
air 1,000 to 840 mb has been determined [3]
to be approximately 1.4 inches.
It is generally conceded that a cloud is
colloidally unstable when the water droplets
tend to coalesce; therefore, precipitation is
a direct result of colloidal instability. According to Bergeron [1, 2], the coexistence
of water droplets and ice in a cloud is the
most important factor causing colloidal instability within the cloud, and that differences of temperature, motion, size, and
electrical charge of cloud elements are insufficient for producing precipitation of
greater intensity than that of drizzle.
Referring to FIG. 3, it is seen that since
the temperature at the top of the cloud deck
was 17.5°C and the 0°C-isotherm was not
reached until an altitude of 1 7 , 3 0 0 feet had
been attained, there was no coexistence of
water droplets and ice within the clouds.
Petterssen [5] has stated that the conditions favorable for the formation of precipitation, other than drizzle, at high temperature are: (1) intense turbulence causing
water droplets of different temperatures to
be brought into juxta-position, (#) great
thickness of the cloud to ensure further
growth of the falling drops, and (3) a
high electrical charge of the droplets.
The turbulence actually encountered during ascent and descent through the cloud

layer could be classified only as very slight
so that its contribution to the production
of colloidal instability within the cloud
would be negligible. Since a cloud layer of
4,500 feet average thickness can hardly be
regarded as having "great thickness" to
ensure further growth of the falling drops,
the contribution of this factor would also
be quite small. As shown by Humphreys
[4] medium-sized raindrops could not be
produced by the accumulation of water by
simple collisions.
The gain in volume is
equal to the catch, or 47n^dr — vr^adh, where
a is the fraction of the total space actually
occupied by the water and dh is the distance
fallen. A particle falling 4,500 feet through
a cloud would grow to a drop only slightly
greater than one mm in diameter.
From the foregoing, it is apparent that
in some cases, the all-important cause of
colloidal instability within a cloud in tropical latitudes is either a high electrical charge
of the water droplets, a factor or factors
as yet unaccounted for, or perhaps a combination thereof.
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Heated Roadway to Melt Snow and Ice
A 600-foot-long road with hot-water pipes embedded in the concrete to keep it clear
of snow and ice has been built at Bridgeville, Pa., between the local plant of the American
Cyanimid Co. and a main thoroughfare. Eight black wrought-iron pipes have been embedded in the road's eight-inch thick concrete, providing two pipes 18 inches apart beneath each wheel track. Through these pipes will run approximately 50 gallons of water
per minute at an average temperate of 165°F when snow or ice threaten to form on the
road. This system can remove one inch of snow or one-tenth of an inch of ice in an
hour under maximum operating conditions. A greater snowfall than one inch in an hour
is considered unusual, and a system designed for greater melting power is believed to be
impractical.—S. S.
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