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AEROLOGICAL OBSERVATIONS 
By L. T. SaMWELS 

With the exception of the lower levels a t  Due West 
and the 4,000 and 4,500 meter levels a t  Ellendale, all 
of the mean free-air temperatures for March were above 
normal. (See Table 1.) The largest departures occurred 
in the u per levels a t  Broken Arrow and Royal Center. 
As B ns e the resultant winds contained an excess of 

southerly coniponent over the normal wherever the mean 
temperatures were above normal. (See Table 2.) Rela- 
t'ive humidity and vapor pressures were mostly above 
normal, the largest departures of both elements occurring 
at  Gr0esbec.k. 

A conspicuous feature of the resultant winds as shown 
by pilo t-balloon observations was the pronounced north 
component at, 2,000 meters above San Francisco and 
Los Angeles, whereas a t  some 30 other stations widely 
didributed over the country an equally marked west 
component was found a t  the same level. At 4,000 
meters this northerly component obtained over the 
north Pacific coast as well, the resultants a t  Medford and 
Seatt,le being the same a t  this level as a t  San Francisco 
and Los Angeles, while a t  stations to the east the west 
coniponent continued to predominate. An unusually 
large nuniber of observations re,ac.hing very high altitudes 
at  hledford indicated a steady increase in the north 
component to a t  least 9,000 meters where the resultant 
was N .  9' W. 13.5 m. p. s. 

Two kite flights made at, Due West on the 1st and 2d 
were of more than ordinary interest in that they were 
made during a snowfall. On the 1st this station was 
situabed in the northeast quadrant of a low-pressure 
area approaching from the southwest. The kite flight 
showed a lapse rate of 0.47' C. per 100 meters from the 
ground t,o 900 met,ers above, then an inversion with a 
1a.pse rate of -0.47' C. to 1,500 meters, the maximum 
nltit'ude reached. The ent,ire air column including the 
inversion layer was saturated, t,he base of the St.-Cu. 
clouds being 100 meters above ground. The wind veered 
from east-northeast at the surface to southeast a t  the 
highest altitude. A nioderate t,o light snowfall continued 
throughout the flight. Owing to the limited height 
reached i t  is, of course, not known whether the inversion 
continued to an even higher elevation or whether the 
lapse rate changed to positjive and became relatively steep. 

If we assume the latter, the precipitation can be ex- 
plained by the overrunning of the warm saturated air 
within the inversion by a cold current above. Such a 
c.ondition might obviously result in convection in these 
upper levels and in the case of satura.ted air produce 
precipit,ation ns well. On the other hand it may be 
assumed t,hat the warm air observed within the inversion 
had been forced up over the colder air lying nearest the 
ground. This forced ascent' might, of course, result in suf- 
ficient cooling to produce condensation and precipitation. 

By the next morning this LOW'S cent,er lay just off the 
Carolina coast and Due West was in it,s west quadrant. 
The kite flight a t  this time showed practically the same 
temperatures and lapse rate to 900 meters above ground, 
the latter being 0.43' C. per 100 meters as compared to 
0.47' C. on the day preceding. For the nest 600 meters, 
however, the inversion which was found on the 1st was 
now replaced by colder air wherein t.he lapse rate was 
0.45' C. Thus at  1,500 meters above ground the tem- 
perature was 6' C. lower on t,he 3d than on the 1st. 
The winds on the 2d backed from north at  the surface 
to northwest a t  1,500 meters above. Light to moderate 
snow fell during the ascent of this flight but before it 
ended the St. clouds had broken, revealing A.Cu. from 
the northwest and the precipitation ended. 

It seems probable that t'he warm moisture-laden air 
transported from the southeast, which was observed 
within the inversion layer on the lst ,  under-ran the cold 
air found above 1,500 meters on the 2d, assuming the 
temperature above this level had not changed appreci- 
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ably during the two days. The precipitation ended, 
however, since the source of the air changed froni the 
low to the high pressure area. 

In connection with this same depression it is found that 
Groesbeck on the lst ,  while situated to the west of the 
LOW'S center, was apparently under the influence of the 
approaching HIGH. A kite flight made a t  this station 
showad a lapse rate from the ground to 550 meters above, 
of 0.98' C. per 100 meters, above which was a strong 
inversion wherein the lapse rate was -0.79' C. to 
1,870 meters above ground. It is not likely that this 
inversion would have existed had this station been under 
the influence of the LOW, since this condition is more 
characteristic of the front of a HIGH. While the tempera- 
tures below the base of the inversion were lower at 
Groesbeck than a t  Due f f e s t  on the morning of the 1st 
yet within the inversion they were several degrees higher, 
notwithstanding the €act that the winds within the 
inversion were northwesterly a t  Groesbeck and south- 
easterly a t  Due West. 

The highest kite flight ever macle at the Royal Center 
station was obtained on the 16th when an altitude of 
5,910 meters (S. L.) was reached. This record wus 
obtained between an area of high pressure to the east 
and low pressure to the west. 

TABLE l.-Free-air te?nperatiires, rzlulcue humidities, and rr-por 
pressures during March, 1947 
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TABLE l.-Free-air temperatures, relative humidities, and vapor 
pressures during March, 1927-Continued 

RELATIVE HUMIDITY (s) 
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TABLE 2.-Free-(iir resultant winds (in. p .  8 . )  during hlarclr, 1997 

1 Broken Arrow, Okla. (233 1 Due West, S. C.  (?I7 I Ellendale, N. Dak. (444 ~ Oroesbeck, Trx. (141 I Royal Center, Ind. (225 1 Washington, D. C. (34 
meters) meters) meters) meters) meters) meters) 


