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1928 

[Data furnished by Pml. A .  Wolkr. University of Zurich. Switzerland] 

hIarrh Relative Relative Relative I numbers / /  1 numbers / /  March I number8 

Number of observations, 27; mean, 76.0. 

AEROLOGICAL OBSERVATIONS 
By L. T. SAMUELS 

Free-air temperatures were dec.idedly below normal 
for the month with t8he exc,eption of those at  WRshington, 
where small positive departures occurred a t  most levels. 
In agreement with Climatological Chart 1, the. largest) 
negative departures occurred in the extreme nort81ie.m 
and s0uthe.m sections of the country. It will be seen 
from Table 1 that unusually large temperature departures 
persisted to the highest 1eve.ls a t  Groesbeck, Ellendnle, 
and Royal Center. 

Notwithstanding the subnormal free-air temperatures, 
the average relative humidities were likewise below * 
normal a t  practically all stations. This fact is appar- 
ently of significance rn connection with the small amount 
of precipitation which occurred a t  most of the stations 
during the month, Royal Center having the smallest 
amount on record for Apnl. 

Vapor pressures averaged below normal a t  all stat'ions 
and altitudes with the exception of the lower levels at  
Washington. 

Free-air resultant wind velocities were considerably in 
excess of the average a t  Washington and Ellendale and 
near the average a t  the other stations. Resultant 

directions for the month showed n decided lack of 
sout,herly component at  most stations and levels. This 
was in harmony with the negative t'emperature departures 

Record minimuni temperatures for April accompanied 
high-pressure areas on the 7th-E)th, 14t8h, and 27th-28th. 
Temperature departures ranged from 20° C .  below the 
average at  1,500 meters at  Ellendale on the 8th to 14' C. 
below a t  2,000 meters a t  Due West on the 28th. 

Conditions of special int,erest occurred on the 27th 
and 28th when northeasterly winds prevailed a t  ex- 
ceptionally high alt>it,udes over the Lake region. At the 
time this section of the country was situated between a 
high-pressure area to t8he west and a low to the east. 
The 6 a. m. pilot-balloon observation of the 27th at  
Royal Center revealed a north-northeast wind from 500 
to 5,000 meters. Both the velocity (10 m. p. 9.) and 
direction of this wind were remarkably steady through- 
out this great depth. A kite flight made a t  the same time 
showed an unusually uniform lapse rate (0.59' C. per 100 
meters) from the top of the St. Cu. layer (650 meters) 
to the maximum altitude reached (5,000 meters) with the 
relative humidity throughout this layer under 40 per cent. 
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Mean 

At 5,000 meters an abrupt shift in the wind direction 
from north-northeast to southwest occurred. I t  was 
accompanied by a tremendous increase in velocity which 
reached more than 40 m. p. s. at  8,000 meters. At 
1:45 p. m. of the 27th at  Sault Ste. Mane this north- 
northeast wind extended to 7,000 meters, a t  which 
altitude the balloon was lost sight of. 

The northeasterly winds at  these high elevationa appear 
to be associated with the extreme southerly course 
taken by this high-pressure area instead of the more 
usual essterly one. On the morning of the 29th its 
center was apparently over the Gulf of Mexico. 

TABLE 1 .-Free-air temperatures, relative humidities, and vapor 
pressures during Apr i l ,  1998 

T E M P E R A T U R E  ("(3.) 

D e  De- De- De 
Par- Par- par- Par- trz Mean from Mean I:, Mean fpm Mean k!, Mean 
nor- nor- nor- nor- nor- 

mal ml mal mal mal 

t w e  

, 

Due Weat, Ellendale, 1 8. C .  1 N. Dak. 1 (moz&B) (217 meters) (444 meters) I 
dieters 

Surface.. 
250. .-. . - . 
So0 .___. - - 
750 _.__.__ 
1, 000..... 
1,250-. . - - 
1,500.. __. 
2, 000..... 
2,m ..... 
3, 000-... - 
3,500 ..... 
4,000.. . . - 
1.500.. __. 
5.000. .__. _ _  

De- De- 
Par- 

Mean := Mean i!: Mean 
nor- nor- ! nor- 
mal mal mal 

-4 
-3 
-3 

-10 
- 10 
-6 
-3 
-3 

--2o 
. -. -. 

13.7 -1.7 14.1 
13.6 -1. 7 13.8 
11.9 -1.8 11.9 
10.3 -2.0 10.6 
9.1 -2.2 9.5 
8.Q -23 8.2 
7.0 -2.2 6.8 
5.7-1.2 4.4 

-0.1 -1.0 0.4 
-3.5 -1.3 -2.5 
-6.9 -1.7 -5.5 
-9.6 -1.4 

3.a -0.7 2.8 

_ _ _ _ _ _  ._____ ._____ . 
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- -. 

-2. 6 2. 7 
-2.6 _ _ _ _ _ _  
-2.3 2.2 
-2.1 0.3 
-2.0 -0.7 
-2.0 -1.6 
-2.0 -2.6 
-1.5 -5.0 
-0.7 -7.9 
-0.5 -11.2 
-0.8 -14.5 
-1.2 -17.0 
_____. -19.7 
.__-________ 

Altitude 
m. LI. 1. 

-3.0 14.8-3.1 8 . 6 - 1 . 6  13 .6+1.6  
~ _..._ 14.0 -3.2 8.4 -1.5 11.5 +1.3 
-3.2 12.0-3.6 5 . 9 - 1 . 8  $ 3 + 0 . 8  
-3.7 10.6 -4.0 4.1 -2.3 4.5 +O.S 
-3.8 10.4-3.6 2 .9-2 .5  5 . 8 + 0 . 1  
-3.4 11.0 -2.4 2.0 -2.3 4.2 -0.3 
-3.3 11.0-1.P 1 . 2 - 2 . 1  3 . 0 - 0 . 2  
-3.2 8.7 -2.0 -1 .2 -2.2 1.3 +0.1 
-3.3 6.8 -1.3 -3.6 -2.0 0.6 4-1.2 
-3.6 3.4 -1.8 -6 .0 -1.8 -3.4 -0.4 
-3.9 0.0 -2.3 -8.6 -1.8 ____....._._ 
-3.3 -4.2 -3.3-11.8 -2.6 _____._..... 
-3.1 -8.1 -4.4--15.1.-3.1_.__..._.. ._ _ _ _ _ _ _  ____._ _ _ _ _ _ _  -18.2 -3.3 ~ ____. _...._ 
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mal mal mal 

TABLE I.-Free-air temperatures, relative humidities, and vapor 
pressures during Apr i l ,  1928-Continued 

RELATIVE HUMKDITY (%) 

Surfam.. 
250.. . . . . . rm.. . . .. 
i50.-. . . -. 
1. 000... . . 
1.250.. -. - 
1,5 OO..... 
2,000.. . . . 
2,500.. -. . 
3, 000..... 
3,5m.. - -. 
4.000.. -. . 
4,.w .._.. 
5,000L. ._ 

Altitude 
m. s. 1. 

. 
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Broken Due West, Ellendale, Oroasbeck, :'& Wsshlng- I %%2 1 8. C .  1 N. Dak. 1 Tex. 1 Ind. 1 ton,D.  C. 
meters) (7 meters) 1 (233 meters) (217 meters) (444 meters) (141 meters) 

2.52 
2. OP 
1 .64  

1.19 

0.37 

, I  I I I I I I I I I I I '  

2.9s-1.18 7.03-i.64 
-1.19 5.36 -1.78 
-0.93 3.89 -1.49 
-0.76 2.31 -2.01 

1.43-0.50 1.69-1.84 
-0.39 1.17 -1.82 

0.W-0.5i .___.._____. 
-0.54 _____. _ _ _ _ _ _  
___.._._.....___._ 

BO 
80 
57 
57 
543 
54 
52 
40 

73 +1 

52 -5 
43 -7 

-2 30 -11 
-1 30 -13 
ZI .~ _ _ _ _  _ _ _ _ _ _  
48 __.__ - __._I. 

- 
- 

.-____--______.__. 

V.4POR PREBSURE (MB.) 

63 
63 
65 
65 
64 
61 
56 
51 
43 
38 
39 
41 
37 
38 
- 

nor- 
mal 

-2 
, -1 

0 

0 
-3 
-5 
-8 

. . -. . . . . -. -. 
11.11 -0. i8  . 
10.92 -0.77 
9.69 -0.71 

-0.82 
I .  75 -0.99 
7.10 -0.85 
6. 15 -0.80 
4.27-1.10 
3. a5 -0.90 
2.31 -0.62 
1.7i -0.46 
1.46 -0.30 

p. 65 

4.45 -1.39 13.08 -2.20 
..-.. ...... 12.54 -2.05 
4.32-1.36 11.38-1.58 
3.36-1.19 3. r4 i l l i  -1.23 10.12 8.51 -1.49 -1.fll 

1 U. S. Naval d i r  Statim. Washington, D.  C. 

TARLE 2.-Free-air resultan! winds ( m .  p .  s.) during April ,  1928 

Royal Center, Ind. Washington, D. C. 
(225 meters) (34 meters) 

Broken Arrow, Okla. Ellendale, N. Dak. Groesbeck, Ter. 
(iQ3 meters) (444 meters) (141 meters) I 


