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ed 
During the summer of 1913 the issue of the system of publications of the Department of Agriculture was cbs”l&,di 

and simplified so as to elminate numerous independent series of bureau bulletins. In accordance with this &@ 
among other changes, the series of quarto bulletins-letters from A to Z-and the octavo bulletins-numbered 
1 to 44-formerly issued by the United States Weather Bureau have come to their close. sup’ Contributions to meteorology such as would have formed bulletins are authorized to appear hereafter as 18r 
plements of the MONTHLY WEATHER REVIEW. 
1914.) tributi0f14 

These supplements comprise those more voluminous studies which appear to form permanent con Otb$ 
to the science of meteorology and of weather forecasting, as well as important communications relating to th: 5a 
activities of the United States Weather Bureau. 
contain approximately 100 pages of text, cha.rts, and other illustrations. 5ll0r 

Owhg to necessary economies in printing, and for other reasons, the edition of SUPPLEMENTS is rnuCb$&$ 
than that of the MONTHLY WEATHER REVIEW. SUPPLEMENTS will be sent free of charge to cooperating meteor 
services and institutions and to individuals and orgamzntions cooperating with the Bureau in the researches fro0 tb0 
form the subject of the respective supplements. Additional copies of this SUPPLEMENT may be obtained 
Superintendent of Documents, Washington, D. C., to whom remittances should be made. 

The price of this SUPPLEMENT is $1.00. 

SUPPLEMENTS TO THE MONTHLY WEATHER REVIEW 

(Memorandum from the Office of the Assistant Secretary, m y  

They appear a t  irregular intervals as occasion may demtta ’ 

(11) 
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PREFACE 
By HORACE R. BYERS 

[U. 8. Weather Bureau, Wnshigton,  D. C.1 
. 1  

lhe Process of formation of cold continental air in the 
‘Orthern b interior of Canada and Alaska during the winter 
t? ‘‘qestigated early in 1936 by Wexler, on the basis of 

eoretlcal considerations and scattered aorolog oical as- 
Ceots*. A theoiy of the formation of these air masses by radiational cooling of originally warmer air was advanced, :st It was evident that additional data from the upper 
d ur‘ng ’- measurements of nocturnal terrestrial radiation 

the polar night were needed. Furthermore, a study 
Of the formation of cold anticyclones and the release of 
Cold.outbreaks into the latitudcs of the United States was 
con’ldered desirable. 

*” Provide the necessary data, there was established, z> funds made available through the BankheadJones 
the 

Of l935, a project for obtaining airplane soundings of 
t\li air, and terrestrial radiation measurements 
A] during the winter 1936-37 at  Fairbanks, 
at,$?* The Meteorological Service of Canada cooper- 

J’ conducting daily airplane and pilo t-balloon sound- ?‘ at port Smith, Northwest Territory. Snow-surface 
tiQPeratllres were also measured at these stations and a t  
St,@ stations in the northern part of the Unitod 
$$* Terrestrial radiation measurements were blrewise 

A small research staff was 
P g n e d  to the Meteorological Research Division of the 
neather Bureau in Washington to anal ze the data. 

m Alaska and northwestern Canada; and the 
coolkg which was expected did not occur, except ?$ few occasions, during the six months of observations.  ti^' especially the case a t  Fairbanks. At about this 

b e’ ‘he radiosonde was in a developmental stage and it 
8:: de?ii?hle to have some means of testing it in. the field 
this gal‘-% experience in its use. An opporturuty to do 

’ ?nd at the same time to obtain additional winter :pd% data a t  Fa irbanks, was provided by continuing 
2’h soundings through the winter of 1937-38. 
b:]>ta obtained by the radiosonde from the higher 
Pro was particularly helpful in the research. The 

for the second winter, then, ineluded. daily 
eclced every third day by an airplane 

ccasional comparison of airplane and radio- 
necessary due to the inadequate knowledge a t  h$2Qe. Of radiosonde technique and appara;tus and the 

b .pmltlve Stage of development of the instrument. 
%g the first winter, the airplane flights were started 

::i::pte?lbw 16, 1936, and were scheduled to be taken 
& ‘ c o Q ~ ~ ~ ~ J ’  until March 15, 1937. Forty-five scheduled 

(th could not be made, mainly due to low clouds or 
a totalere no radio aids to navigation availab!e), and ’! 316 soundin@ were completed. During the 
t%b m t e r ,  the airplane observations began on Sep- .Is, 1937, and the radiosonde observations covered 
9 from October 7, 1937, to March 16, 1938, ‘eg a total of 134 radiosonde and 60 airplane sound- 
tb$$t::tal of 510 soundings of both types during the 
d%‘laQ B. Drawbaugh was in charge of the soundings ‘ both Years and was assisted in the second year by 

%Qployed on this project at Washington during the 
‘* JPear A. K. Show&er, D. J. Stevlingson, and 
thd’ Po”ers During the second year and part of a 

p. J. Barney, G. $. Mitcheh, and J. H. Calvert 

at pargo, N. Dak. 

& $ 2 ? a M y  the winter was one of recor (? high temper- 

Pl l  “OJ’ A* (?oEn. The airplane flights were made by a pte ‘Ontractor, Charles H. Gillian. 

were engaged on this project. H. Wexler was assigned to 
the Massachusetts Institute of Technology during the 
fiscal year beginning July 1,1937, to coordinate the studies 
of the release of cold waves and formation of polar anti- 
cyclones with the work on anticyclogenesis being carried 
on at  that institution by Prof. C. G. Rossby. 

Two general reports based on the analysis of the data 
obtained are now in the course of preparation. One will 
discuss the terrestrial radiation measurements in relation 
to the free-air temperatures. The other will present the 
data in a form to show the salient features of the daily 
and mean circulations and air-mass interactions over 
the northern part of the continent. 

The following papers relating to the project have 
already been published: 

H. Wexler, Cooling in the Lower Atmosphere and the Structure 
of Polar Continental Air, MONTHLY WEATHER REVIEW, vol. 64, 
April 1936. 

H. Wexler, Absorption of Radiation by Water Vapor as Deter- 
mined by Hettner and by Weber and Randall, MONTHLY WEATHER 
REVIEW, vol. 65, March 1937. 
J. C. Ballard, Sonie Outgoing Radiation and Surface Tempera- 

ture Measurements at Fargo, N. D., Transactions, American 
Geophysical Union, 18th Annual Meeting, April 1937. 

H. Wexler, Formation of Polar Anticyclones, MONTHLY WEATHER 
REVIEW, vol. 65, June 1937. 

Another pa er, by Wexkr, entitled “Polar Anticyclogenesis 
Uaused b LaE)eral Mixing” representing work done at the Massa- 
chusetts institute of Technology, is in manuscript form and early 
publication is expected. 

Meanwhile, it is deemed advisable to make available 
the original data for those who may wish to make further 
deductions from them, and this is done in the tables 
herewith. 

In  tables 1 and 2 are presented the data for significant 
levels for each flight made during 1936-37 and 1937-38, 
respectively. Tables 3 and 4 represent the-data for vari- 
ous standard levels, including also the mnds obtained 
from pilot-balloon observations. The morning and after- 
noon observations of the first winter are given separately 
in table 3. In  table 2, the soundings by alrplane and 
radiosonde are separated. These Rights were nearly all 
made in the morning. 

Geographical location.-Fairbanks, located a t  latitudc. 
64’51‘ N., longitude 147’52’ IT., is a typical interior 
Alaska station. It is about equally distant (approxi- 
mately 300 miles) from the Pacific Ocean, Bering Sea, and 
Arctic Ocean. Although having an elevation of only about 
400 feet, meteorologically speaking it is cut off from the 
Pacific Ocean by the Alaskan Range, a massive chain of 
mountains about 100 miles south of Fairbanks, the highest 
peak of which is Mount McKinlcy, 20,300 feet. The 
Endicott Mountains near the Arctic Ocean form a slightly 
less important meteorological barrier to the north. This 
same rnge-of mountains lies to the east. 

The station is on the Tanana River which drains by 
way of the Yukon River into the Bering Sea through 
country that is for the most part rather low in elevation. 
This lowland, however, is interspersed with small ranges, 
such as the Kokrine Hills and the 1h.kokwim Mountalp, 
which lie about halfway between Fairbanks and the Bermg 
Sea. Just to the north of Fairbanks, between the T a n F a  
and Yukon rivers, are the Tunana Hills, ‘‘8 roWh reg1on with gentle rolling hills and domes reach& n maximum 
altitude of 5,000 feet.” 

[Publishdd prior to  the beginning of the project.] 

I Qtlo&,d from: R. L. Frost, A CliuiatOlOgiCt3l Review Of tho A18Ska-Yukou P1atOnu, 
MONTHLY WEATIIER REVIEW, V O ~ .  02, Auas t  1034- 
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TABLIG 1.-Free-air data for signi$cant levels obtained bu means of airplane soundings, winter 1996-97 

14 
18 
67 

148 
180 
239 
2-55 
261 
296 
330 
407 

443 
457 1:; 
571 

[Times nro for 160th meridian] 

H=Height  in deca%cters shove sea level. 
P=Prcssure in millibars. 

. 
T=Torngersture in degree cenligrado. 
R=Itclntivc humidity (percent). 
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755 -3.1 100 
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734 4 . 6  100 
703 -2.6 46 
672 -3.G 62 
608 -8.6 89 

89 
581 -9.8 46 
571 -10.4 46 1 -:: : 96 
492 -18.2 100 

14 
22 
97 

185 
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414 
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886 6 .8  fi' 
795 -0.6 9! 
793 -0.2 8' 
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778 0.8 5( 
67G -G.6 54 
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-5.2 
-9.2 
-9.6 

-15.9 
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48 
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21 
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14 
20 
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6.0 
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-G. 1 
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-12.0 
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516 

6.0 
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4.6 

-5.0 
-6.0 

-10.4 
-17.4 
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866 
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532 

14 
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03 
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-14.1 
-14.1 
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94 
94 
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99 
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99 
98 
97 
75 
87 
88 
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94 
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290 
312 
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490 
615 
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775 
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080 
616 
640 
622 14 

21 
57 

116 
121 
215 
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308 
386 
392 
402 
463 
634 
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976 
936 
873 
867 
772 
703 
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622 
617 
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562 
612 

14 
22 
41 

139 
233 
240 
312 
349 
366 
446 
536 

992 11.0 
983 12.6 
961 32.4 
863 3.8 
769 -3.8 
752 -4.0 
686 -10.6 
664 -10.3 
641 -11.3 
678 -17.1 
612 -24.0 

888 
937 
014 
827 
775 
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6.s 
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546 
634 
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12.G 
11.3 
9.8 
3.8 
0.1 

-3.3 
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-14.8 
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10.8 
11.6 
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-2.2 
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-23.2 
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70 
63 
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53 
52 
68 
90 

70 
91 
89 

9e 
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33 
36 
tiR 
67 
76 
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02 
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236 
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344 
396 
448 
544 

098 -6.0 
983 3.9 
975 3.9 
971 4.3 
944 4.6 
936 3.6 
924 4.3 
016 4.3 
906 3.8 
896 4.6 
864 2.7 
852 2.6 
759 -3.9 
679 -10.8 
658 -11.0 
616 -14.3 
575 -17.6 
506 -24.2 

- 
91 1 76 
75 
76 
116 
89 
82 

100 
79 
73 
83 
75 
70 
67 
92 - 

14 
19 

68 
67 

169 
164 
I98 
218 
227 
241 
332 
412 
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26 

9$1 - 2 0  
976 3.9 

931 5.2 
922 6.6 
822 0.6 
818 0.9 
784 -1.3 
764 -1.7 
766 -1.5 
743 -1.6 
662 -7.2 
597 -13.4 
546 -18.8 
408 -22.6 

067 a.0 
14 
34 
67 
75 

140 
178 
205 
243 
255 
314 
345 
394 

986 
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939 
918 
848 
810 
782 
746 
734 
682 
654 
fi14 

14 
16 
21 
82 

65 
61 

113 
206 
263 
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330 
414 
450 
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a9 

990 -2.9 
985 1.6 
080 1.9 
968 4.3 

940 6.6 
033 0.8 
876 4.7 
781 -0.1 
i27 -4 .6  
672 -9.0 
668 -8.8 
699 -16.0 
666 -16.8 
503 -22.6 

980 4.a 

14 
89 

108 
127 
212 
200 
368 
441 

884 8.3  82 
906 3.0 100 
886 1.8 99 
860 1.0 94 
778 -3.3 86 
706 -7.8 84 
646 -11.9 87 
680 -16.0 65 

-I-_____- 

I p I  I R  
Sept. 21, 4:38 p. m. 

, I  I 

- l p I  l R  
Sept. 22. 6:02 p. m. Scpt. 16, 4:40 P. m. 11 Sept. 18, 4:34 P. m. 1) Sept. 20, 6:O9 D. m. 

11.2 
12.4 
7.4 

4' 
4, 
5 

14 
42 
54 
86 

102 
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178 
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391 
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7.4 
1. 1 

-7.3 
-11.3 
-12.5 

0 
7 
9 
PI 
8, 
7 -12.0 

-18.4 
-13.4 
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-22.7 

61 
0 
61 
73 

I 5  

Cloudless. 
- -~ 

Scpt. 25, 5:16 a. m. 3/10 As, NE, 1,580-1,721 
m; 2/10 As, ENE, 3,935. 
4,410 in. /I 2/10 As, unknown, a 

3,475 m. (ostimatod); hazi 
a t  1,505 m. 

1/10 Ci, W; Few St, 
unknown. 

Sept. 19,6:07 8. m. 

14 
18 
28 
41 
50 
59 
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204 
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33 
32 
w 
21 
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16 
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5;710 mi ' 
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I 

d 
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776 
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/ 

11 Scpt. 21, 5:lR a. m. 
I 

~~ 

Sept. 23, 536  a. m. 14 
20 
21) 
72 
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178 
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L_ 

I 

- 
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G I  

61 
5( 
5! 
5( 
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G( 
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Of 
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7i 
I_ 
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-3.7 
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, I  

9/10 As, SE, from 3,240 m. 

sept.  26, 4:04 p. m. - 
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48 
40 
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75 
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89 
86 
79 
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86 
- 
ice, 
St, 

I_ 
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13.4 
11.0 
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7.8 
0.0 

-6.3 
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-10.6 
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-11.7 
-15.4 
-20.8 
__ 

548 1 499 

Few Ci, N; 7/10 St, ENE, 
z.timated at  3,180 m; light 
ground fog. 

Scpt. 23, 4:39 p. m. 

I I  I 

, 
2/10 St. ENE, a t  2,965 m. 

(cstirnatcd). 8/10 As, W, (frost) from 
2,920 m; 10/10 As, W, 
3,510-3,770 m; As, unknown, 
(frost) from 5,340 In; 8/10 
As, from 6,340 m. 

__- 

1/10 Cs, unknown. 

Scpt. 21, 4:32 p .  m. sept. 19, 451  p. m. 
Sept. 17, 4:31 p. m. - 

43 
48 
69 
87 
83 
89 
64 
63 
65 
85 
80 

__ 
2,780 
As, 

55 
63 
46 
RO 
92 
82 
09 
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63 
51 
60 

I - 
14 
68 
7R 
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628 

~ 
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~._.I-I 
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3,  from 2,605 m. 
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546 -19.8 
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610 -22.7 

scpt.  26, 6:40 8. m. 

14 I 984 
22 973 

3/10 St, unknown, 3,120- 
5,360 m; few Ci, unknown. 

Scpt. 24, 6:07 a. m. 

I I  I 

2/10 St,  unknown, 
m. (rstimsted); 6/1 
from 6,440 m. 

Sept. 22,5:16 8. m. 

, 
3/10 As, SE, from 4,6lN m. 

10/10 As, W, 2,120 to 
2,750 m; S/lO As, SW, (clear, 
hard ice) 3.430 to  6.040 m. 

Scpt. M,5:10 a. m. 
Sept. 18, 6:00 a. m. 04 

72 
69 

62 
a2 

9/10 As, 8, 2,645 to 4$35 
a; sprinkline: 620 to 7 
1. m. (observed at ground). 

Sept. 26, 4% p. m. 
I I  I 

ion 
00 
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70 
74 
68 
01 
65 
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96 
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94 
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100 
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84 
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76 
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9.4 
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4.0 
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0.2 

-3.4 
-3 .4  
-6. 7 
-8.5 
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-1% 5 
-21.0 

.- 
63 
67 
56 
56 
37 
97 

55 
83 
73 
GQ 
07 
66 

a7 

... 

, I  

3/10 St ,  unknown, 496- 
490 m; strong turbulence 

h a c e  to  890 m; loll0 Sc: 
4, 2,WO-3,680 m. 3,200 m; 2/10 Cs, unknown. 

11 1/10 Cs, unknown; Patch- 

11 7:15 a. m. 
2,465 to 2,800 os light ground fog ending 3/10 St, NNE (estimated) 8/10 Sc, W 

m. Few Ci N patches light 
:round fok edded 7:45 a. m. 
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TABLE 1.-Free-air data for siqniJicant levels obtained by  means of airplane soundings, winter 19S6-87-Continued 
[Times are for 150th meridian] 

-3.8 
1.8 
1.7 
2.8 
6.4 
3.8 
4.1 
3.8 
5.7 
0.1 

-4.8 
-8.8 
-11.9 
-11.9 
-12.8 
-12.2 
-15.1 
-15.1 
-16.6 
-18.0 

987 -8.0 
078 -3.6 
939 -4.4 
914 -4.6 
848 -4.9 
840 -4.1 
708 -4.5 
776 -4.8 
732 -7.4 
701 -9.0 
628 -14.2 
609 -15.8 
680 -17.3 
576 -18.0 
565 -10.6 
545 -21.1 
530 -21.4 
516 -22.6 

- 
74 
50 
68 
50 
67 
66 
02 
32 
27 
26 
22 
35 
39 
40 
43 
47 
37 

Oct. 6, 3:41 p. m 

14 084 -4.0 
63 923 -8.1 
135 841 -12.1 
172 802 -12.4 
185 780 -11.1 
106 778 -11.5 
202 772 -11.2 
272 705 -13.0 
280 ti9R -12.0 
330 654 -13.4 
388 607 -16.4 
458 563 -10.9 
524 506 -23.4 

- II oot. 4,3:35 p. m. 
14 
31 

-1.0 32 72 
-6.3 35 142 
-4.7 35 159 
-5.6 32 191 
-6.1 28 227 
-8.0 26 250 

5.2 33 55 

-10.2 27 259 
-10.1 20 269 
-13.6 42 317 
-13.3 40 397 
-13.8 37 426 
-18.0 86 456 
-23.6 36 620 

c 

7h4 

- 
85 
84 
74 
81 
88 
85 
83 
73 
73 
76 
98 
63 
38 
31 
31 
29 
20 
28 
30 
- 

act. IO, 6:37 a. m. 

14 
21 
59 
76 
121 
206 
214 
236 
268 
207 
300 
370 
432 
472 
480 
545 

984 2.1 
975 5.8 
930 3.7 
910 4.4 
860 1.7 
774 -2.2 
767 -2.5 
745 -3.8 
715 -4.0 
690 679 -6.2 -6.3 
628 -10.0 
580 550 -13.3 -16.8 
538 -17.8 
490 -21.3 

98 
94 

100 
02 
98 
99 
93 
08 
90 
98 
95 
100 
85 
06 
02 
81 

!0/10 St, S, 635-3,885 m; 
rain at ground from G37 
to 7:30 a. m. 

- 
990 
074 
DO8 
949 
0% 
010 
902 
805 
800 
767 
762 
755 
750 
690 
650 
587 
5.50 
616 
- 

-4.8 
2.6 
2.8 
6.3 
6.2 
5.0 
5.2 

-1.0 
-1.1 
-3.3 
-3.3 
-3.6 
-3.6 
-8.6 
-11.0 
-16.9 
-19.0 
-22.6 - 

89 
100 
94 
01 
100 
88 
89 
85 
86 
02 
90 
97 
06 
ti0 
Go 
- 

- 
100 
89 
E6 
71 
69 
67 
62 
75 
75 
80 
74 
74 
64 
74 
74 
76 
57 
42 - 
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TABLE 1 .-Free-air data for  signijicant levels obtained by means of airplane soundings, winter 1936-3?'-Continued 

[Timas are for 150th meridian] 

- 
14 
50 
50 
88 
05 

139 
1 YJ 
214 
270 
322 
331 
337 
343 
300 
436 
450 
468 
620 

I 

W4 5.0 ow 3.1 
939 3.1 
WG 0.6 
898 1.5 
850 0.0 
836 -0.8 
774 -6.8 
721 -10.8 
674 -13.4 
666 -12.0 
660 -12.7 
655 -12.2 
641 -13.1 
570 -10.1 
500 -19.9 
5 M  -21.6 
617 -24.2 

2/10As, SW. 

- 
14 
26 
02 
82 
85 
IO4 
IO9 
112 
183 
260 
208 
311 
375 
424 
481 
516 - 

085 4.2 
070 7.0 
016 8.6 
806 3.7 
902 3.0 
882 3.0 
876 4.4 
872 4.3 
800 -1.8 
717 -7.0 
880 -9.5 
680 -9.5 
625 -13.2 
687 -16.0 
544 -20.1 
618 -21.9 

..__ 

-6. 1 
-2. 7 
-2.7 
-4.0 
-5.8 
-0.5 

-10.7 
-13. 6 
-13.8 
-15.0 
-17.6 
-18.8 
-20.0 
-21.0 
-22.4 
-23.7 
-26.2 
-26.3 
- 

- II 
14 

07 38 
05 64 
03 04 
00 128 
09 140 
99 239 
09 2(30 
a6 265 
05 273 
53 298 
76 304 
41 322 
46 402 
49 430 
65 440 
75 465 
85 641 
84 

II - 

,. 24, 241  p. I 

903 2.3 
008 078 5.0 2.8 

901 2.9 
892 3.1 
830 -0.7 
786 -3.7 
783 -4.1 
765 -5.2 
604 -8.1 
870 -0.0 
654 -10.2 
831 -12.5 

g: 1:;:: 
620 -20.3 
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Tanm I.--Pree-air data for signi$cant levels obtained bg m a n s  of airplan,* youndirLyS, winter lBSB-:I'Y-Conti~ir~ed 
[Times nre for 160th meridian! 

__-- 
,0013 -2.0 
n95 -1.7 
960 -0.9 
970 -0.7 
9132 0.0 
956 0.0 

920 -0.6 

7tio - f i n  
nio -11.3 

570 -10. n 

049 -0.4 
041 -0.3 

900 1.0 
,937 -1.9 

728 -7.4 

047 -13.1 
641 -13. 1 

K O  -19.0 
510 -22.4 
537 -22.9 

-23.1 

'0 P. m. Nov. 1 I/ 

- ____ 
,009 1 -7.5 
,008 I -4.13 j -1.9 

--,=I., 

SG5 -2.4 
BO6 - 4 . 1  
747 -7.4 

- 
999 
onti 
wa 
rtoi 
9.5 I 
948 
027 
905 
be7 
hG5; 
SI6 
h07 
7x0 
756 
730 
710 
642 
509 
674 
634 
614 - 

9% -2.0 
969 -1.8 
948 -2. s 
942 -2.5 
!m -2.3 
919 -2 .8 
901 -0.0 
w16 4 . 7  
826 -2.8 
815 -2.8 
783 -G.D 
073 -11.5 
(io7 -10. 2 
697 -10. 7 
677 -1s.5 
666 -18.5 
542 -21.6 
508 -26.3 -- 

Ti i  
75 
75 
74 
74 
76 
80 
75 
88 
88 
06 
04 

100 
100 
82 

Lo p. m. 

... .~ 
-8 .2 Oh 
-8.8 Ri 
-8.7 61 

-13.f) 38 
-16.9 31 

I 

i:i I ii I I  NW. 3 ,055  n. m. ll xov. K, 7:48 8. m. I/ i l  
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TABLE I.--l'ree-air datu for sigiaificant levels obtained by means of airplane soundings, winter 19S6'-~?'---Continued 
[Timcs are for 150th meridian] 

Nov. 10, 

14 983 
65 919 

103 862 
131) 814 
165 806 
212 760 
2G.5 700 
3 0  m 
:144 631) 
4117 I EES 
427 ,572 
466 512 
49s 518 
520 5003 

88 891 

979 -23.0 
955 -21.1 
046 -20.3 
898 -21.6 
8fi3 -22.4 
830 -22.4 
803 -7.6 
702 -7.5 
750 -10.0 
728 -10.3 
668 -14.8 
GI4 -18.8 
,572 -'22.7 
566 -22.5 
546 -23.6 
524 -26.4 
499 -28.3 

14 
74 
87 

109 
149 
169 
168 
184 
203 
21 1 
264 

403 
419 

616 

am 

4n2 

974 -10.4 
%IO -14.6 
886 -13.7 
860 -14.7 
817 -12.6 
8% -12.7 
796 -10.7 
780 -10.6 
7F.o -11.5 
752 -10.7 
716 -12.3 
646 -17.7 
584 -23.3 
572 -23.4 
624 -29.2 
4QQ -32.4 

14 995 
982 

8Q 107 878 
9z 135 818 

150 020 
160 809 
174 EO4 
204 7i4 

G8 280 701 
:i 3 % "  360 630 657 

il 382 445 6G2 612 

510 614 

;; 24 a5 9)ni 
84 80 010 

80 232 740 

61 4r.i 648 

-17.8 79 
-10.7 79 
-18.5 80 
-13.5 81 
-13.3 nx 
-14.0 88 
-13.8 89 
-12.7 95 
-12 9 I S6 
-1G.G 65 
-18.3 G l  
-20.1 45 
-20.1 42 
-22.4 I 37 
-21.5 39 
-24.8 I 40 - 

4/10 AS, SW, 2,735 to  11 I 
Light ground fog; l O / l O  

cs, sw. 
4.035 111. 

Nov. 12,830 01. in. 

14 
28 
69 

114 
149 
163 
178 
1w1 
210 
239 
w.5 
271 
285 

375 
450 
512 

a51 

I 
G97 -28.8 
077 I -2Q.1 
823 -M.3 
Si0 I -20.0 
8x0 -14.0 
816 -13.3 
799 -13.3 
782 -14.0 
707 -14.6 
739 -1fl.5 
514 -17.0 
709 -16.6 
G0G -1G.G 
638 -18.9 
617 -10.1 
568 -24.5 
612 -28.4 

2/10 As. SW. 

50 
51 14 w5 

126 8.54 
172 804 
224 752 
2M) 889 
372 616 
428 5iO i h  476 534 

63 610 W 
60 
49 Snow flur ;; 9/10 St, 8W 

:: 67 025 7n 012 

-23.7 
-22.5 
--22.2 
-23.3 
-17.1 
-16.7 
-20.5 
-26.0 
-26.4 
-29.9 
-32.6 
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TAULE 1.--Pree-air data for significant levels obtained b y  means of airplane soimdings, winter 10J6-Jl-Continued 
[Tlmos are for 150th meridlanl 

I4  
32 
44 
63 
80 

142 
168 
210 

203 
305 
338 
352 
368 
417 
450 
520 

230 

I. n. 8:52 n. n 

007 -1ij.9 
983 -4.7 
908 -2.8 
945 -1.9 
926 -2.1 
850 -5.2 
XRR -5.4 

-9.4 

ca4 -14.n 
fiG4 -16.2 
051 -15.4 
037 -15.8 
508 -18.1 
564 -19. 3 
520 -23.7 

004 -14.0 
093 -5. G 
O i O  -13. 5 
943 -2.4 
020 I -2.4 .~~ 
R70 -3. 8 
811 -7.3 
7.51 -10.7 

698 -13.5 
Dfifl  -13.7 
621; -16.0 
GOO -15.8 

622 -24.0 

ti93 --14.n 

558 -20.3 

14 (199 
Inn 18 904 
81 27 Oh4 
;0 33 977 
03 30 no0 
50 4R OS0 

45 110 880 
50 122 S i 3  

55 261 73? 

39 31H) 097 
35 312 OS0 

382 026 

27 477 660 
622 518 

_- 

48 83 017 

48 1% 857 
54 Zn1 in1 

60 299 707 

;; 469 5.56 

_- -- 

I;: 14 16 901 
OnR 

41  901 
76 921 

1?1 800 
3R I38 R51 

IS9 820 
745 

4,  30R OR5 
$ 326 337 Rf.8 660 

427 686 
405 6.56 - 520 510 

O4 

;; 
;E 212 254 734 

28 355 043 

-13.5 90 14 
-5 .0 V3 31 
-5.3 75 41 
-3.3 74 52 
-3.3 77 (il 
- 4 . j  HO 78 
-4.5 80 80 
-9.8 70 92 

-IO. 1 73 08 
-12 8 08 118 
-13.0 01 1 3  
-13.8 47 2(% 
-14.5 40 2 1 ~  

-22.0 35 347 
-20.3 36 2\50 

-20.4 31) 413 

C. 2. w:nz n. n; 
014 -3!2.0 
901 -14.7 
979 -13.0 
9GI -13.1, 
951 -12.7 
031 -12.8 
922 -12.1 
012 -12.1 

885 -11.5 
R73 -12.2 
789 -12.7 
776 -13.2 
710 -13.7 
655 -17.0 
601 -21.3 
552 -24.8 
517 -3.1 

ws -11.0 

growid fog. 

001 -39. 5 
060 -11.4 
887 -15.2 
887 -15.2 
814 -7.0 
5'18 -7.8 
706 -10.1 
701 -10.1 
780 -8.9 
778 -8 .8 
703 --H.1 
7313 -10.5 
722 - in.& 
076 -14.2 
631 -17.8 
612 -17.s 
661 -22.5 
(132 -20.2 
500 -28.7 

I 
090 ' -27.3 
973 1 -15.5 
917 -17.1 
807 -16.4 
876 -1R.3 
833 -9.0 
XI17 I -9.0 
777 -10.4 
750 -10.4 
742 -10.7 
520 -11.1 
io6 -11,s 
R I G  -10.0 
a90 -21.0 
540 -26.8 
60s -28.7 

I 

nrc. (i, SA4 a. m. 
34 32 II 
!! 14 24 970 991 

41 955 2 70 83 906 012 

146 83G :t 
21 167 814 

230 750 
20 233 727 
20 2f3 717 

3Gl 631 i! 418 5Y4 
472 812 l8 623 MI5 

;i 114 870 

157 825 

m 700 

- 
51 x w 
54 
66 
51 
OD 

ti0 
57 
50 
46 

70 
R2 
78 

80 

rA 

-- 

I 
-30. 5 44 
-1D.O 4C 
-15.8 'id 
-17.1 47 
-16.6 17 
-10.5 48 
-11.7 47 
-11.5 46 
-11.6 40 
-14.1 ti0 
-15.3 62 
-14.0 53 
-14.8 4C 
-l!L 2 3: 
-22.1) 38 
-27.2 35 
-31.(i 40 

- /I Dec. 4, 1:mp. ru. I1 
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[Times are for 150th meridian] 

H=Hcight in dccanieters above sca level. 
P-Pressuro in millibars. 

T==Temperaturc In degree centigrade. 
R-Relative humidity (perccnt). 

I,ec. 7, 855 a. m. 11 Dde. 9, 859 a. ni. !I Uec. 12, 9:OO a. iu. / /  Dec. 14, 1247 p. m. I /  Uec. 18,9:42 a. m. / /  
I 1  1 - 1 1  

__-- 
995 -27.5 
979 -24.8 
908 -26.7 
X9G -24.3 1 
8G7 - 2 4 . G  1 
821 -2Li.9 1 
816 1 -26.4 
796 26.7 I 
zg1 1 1 2 7 . 3  i 
r(i5 I -27.3 1 
726 -23.1 
705 -23.: 1 
($47 -2G. 3 
620 -29.9 1 
570 -33.7 

524 -35.8 

I 
629 -35.0 1 

- 

St. SIC, 240 to 2 

I______.--- 

- 

14 908 -13.6 1 
I 91.5 -4 .2 I 44 I 029 1 4 . 2  

14 
21 
79 
95 

115 
155 
100 
1% 
192 
"(1 
243 
2(?Z 
320 
359 
419 
4i0 
477 
506 

_ _  

64 

66 
78 
82 
86 
91 

I00 

45 
5 2 1  

45 
49 

118 
133 840 I -12.C 

- 
?,io As, unknown, not 

rstimnted. 

I 

Doc. 10, 9.42 n. f - 
I 

// 4/10 S t ,  unknown, 1,000- 
i,5rfi ID. 

I I  
i f  

li ______-- 
9/10 S t ,  SW, 570 to 2,300 

111. 

I! 

Doc. i, 1:07 p. m. li 1: 
24 
:: 1 
:4 
:.9 
69 

1 J O  
118 
189 

235 
311 
:its 
414 
432 
479 
527 

If17 

977 -:?5.0 
964 -27.5 
958 -27.2 
936 -27.3 
922 -27.6 
887 -2.5.0 
862 -25.7 
862 -25.5 
807 -12.8 
799 -12.8 

U C C .  0, 1:14 p. m. - 
14 
WJ 
32 
01 

112 
125 
143 
178 
186 
22 a 
312 
334 
395 
467 
627 - 

- 
(191 
946 
916 
896 
872 
358 
831 
WJ2 
794 
752 
(173 
653 
602 
6411 
Eo2 
- 

__ 
958 
!E7 
866 
S63 
823 

743 
ti93 
662 
062 
617 
574 
532 
492 

790 

__ 

-1i.  5 
-14.2 
-15.0 
-12. 6 
-11.7 
-11.6 
-13. 3 
-16. (1 
-14.2 
-13.8 
-19. 2 
-19.3 
-22.4 
-27. 6 
-31.8 

I 
1.1 092 
16 1 OR8 
31 1 9rjO 

242 730 
208 705 
223 654 
356 625 
408 582 
463 540 
512 1 503 

-28.0 
-22. 1 
-22.1 

-22.1 
-20.3 

-21. G 
-19. 2 732 -17.6 

656 -23.5 
011 -27.9 
572 -32.0 

522 -34.9 
488 -3G.7 

560 -32.1 

1 
-28. 7 
-33.1 
-36.0 

59 I 
I 

Doc. 16. 1:08 p. m. 

7/10 St, W, 980-1,260 m. 

-. 

8/10 St, SSW, 1?80,-1,780 
m (less than  l/lG In. hnrd, 
opaque, smooth ice). 

- 
8/10 St, SW, from 880 n1. 

Dcc. 10, 1253 p. m. ~ _ _ _ ~  
I t  I /I 

- /i Ikc .  13, 12:55 p. iu. 
14 1 978 -3G. 5 
2G 959 -28.0 ii 

881 -25.1 33 
-27.1 32 /I 

160 812 -18.3 3G 
157 803 -1.4.8 37 
109 700 -14.8 39 
234 726 -19.4 47 
306 858 -25.0 53 
352 618 -28.9 5G 

427 656 -31.8 
484 514 -34.8 
506 

372 mi -26.9 1 1 408 -34.2 40 

978 -12.0 :: I 976 -9.2 
26 963 -9.6 
36 951 -9.6 
G4 9lG -11.4 
76 902 -11.3 
91 6x5 -12.2 

122 850 -12.2 

il! X30 -10.3 
75.1 -10.3 

263 702 -13.4 
322 054 -16.6 
37i rm -20.6 389 600 -21.6 I 1 

~ 

08 
!xi Dec. 8, 8:Fll &I. m. 

_. - __- 
no4 i - 4 0 . ~  
r;o3 --%3.9 
928 I -21.7 
8C9 -21.7 
883 -18.6 

783 -21.1 
727 -24.0 
076 -28.4 
626 -2% 2 
609 -33.2 
GCO -37.3 
611 4 0 . 0  

840 -18.0 

67 
85 
66 

14 
53 
67 
76 

113 
I39 

e15 -21.0 
~5 -20.4 
802 -21.(i 
832 -21). 8 

ti1 
63 
60 
G2 200 

Zi6 
277 
286 
322 
392 
460 
516 

767 -20.6 
752 -18.8 
692 -20.8 
685 -19.7 
fi52 -19.6 
504 -22.9 
w 0  -28.0 
500 --33.2 

64 
77 
93 
98 
98 
07 
54 
62 
67 

100 
100 
100 

I 1  .. I 
Light snow at surfncc 

IJegnn <:I5 1). 111. coutinuvtl; 
10/i0 S t ,  SW (l/8 in. rough. 
opaque im, frost from 2,140 
m), 1,400-3,?20 m; l@/IO.As, 
unknowu (ICC forrnntlou) 
from 3,7i0 ni. 

Dcc. 11. 12:68 P. m. 

Ii 7/10 St  S W  1820-3 650 
ni; m o d r a t e  'ti<rbulcico, 
3,060-4,270 m; 3/10 Cs, SW. ground fok 

nowu. __ 
l0ll0 St, S W  (118 in. 

smooth hard ice) 2 260- 
3,610 mf 8/10 CS, unknbwn. 

14 I 982 I -35.6 
26 1 066 -25.1 
42 940 -23.E 
58 92J - 2 U . G  
71 912 -20.3 
90 888 -111.5 

126 8l8 -18.3 
150 R22 -17.2 
191 778 -18.4 
230 739 -21.1 
2.10 720 -20.7 
268 704 -21.0 
316 657 -24.0 
360 620 -26.0 
445 562 -31.5 
523 494 -36.8 

Pow CY. unknown. 

14 1 
18 
46 

116 
140 
187 
17fi 
182 
2115 
259 
328 
3% 
403 
472 
622 I 

Dcc. 8, 

14 986 
62 O3R 
S8 897 

105 877 
149 828 

251 1 725 
275 1 703 
2m 037 
305 1 624 
402 I 695 

I 

a n  765 

1.04 p. III. 
__--- - 000 -14.3 79 

986 -11.0 RO 
949 -12.2 88 
806 -16.2 97 
839 -16.8 98 
821 -17.0 100 
800 -17.7 100 
704 -17.4 100 
760 -17.5 1fK) 

G53 -21.3 1W 
620 -24.0 100 

530 -30.0 % 
Eo0 -33.9 , 62 

717 -19.1 in0 

590 -25.4 7n 

- i I  1 -  
9/10 81, SW, 22t) 10 3,60(1 

m; light snow nt surfaco. 
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TABLE 1.- 

14 11,023 --23.n 87 
36 993 -7.0 G2 
70 948 -4.4 ~16 
85 !32 1.2 30 

100 914 1.2 35 
109 906 %.3 32 
138 874 2.3 !2Q 
205 SO4 -1.1 21 

- ..- 
ti9 
88 m 
70 
50 
50 
70 
84 
69 
38 
32 
48 
48 
45 
3R 
33 
00 

83 

-6. n ;. 25, 1:05 y. I 

000 -28.0 
1160 -13.1 
955 -13.3 
917 -10.1 
852 -7.8 
830 -8.7 
i G i  -12.4 
694 -18.0 
631 -23.7 
5C8 -28.7 
522 -33.G 
A03 -35.5 

- 

I 

.. . 
-4.2 
-3. I 

-5.9 

- 
092 
977 
951 
935 
892 
802 
814 
740 
711 
723 

GO4 
562 
51G 

(im 

-6. n 
-5.0 
-8.3 
-7,n 
4 . 4  
-6. n 

14 n87 1. I 130 
24 973 4.7 40 
40 985 1 5 . 2  I 42 

128 858 0.6 43 
141 S.Is 1 0.7 42 
200 777 -4.1 42 
'276 711 -9.4 50 
292 G9i -9.5 46 
356 G41 -13.3 57 
417 502 -17.9 6!J 
477 546 -22.5 . 71 
609 623 -24.4 74 
534 505 -25.4 71 

-10.2 
-in. 0 

______I_-. 

10110 AS, W, from 5,270m; 
llglit smoke nnd hnzc nt 
surInw. 8/10 cs, w. 

_- 
900 
936 
010 
S66 
701 
735 
713 
fi7G 
028 
016 
508 
688 
574 
50G 
652 
540 
h0B 
501 

__ 

-9. 4 
-0.5 
4. 5 
-8.0 

-13.5 

-18. 1 

-18.9 
-23.7 
-23.7 
-25.5 
-25.0 
-27.0 
-27.1 
-27.0 
-29. x 
-34.4 
-34.2 

-17.2 

I 

,011 
, on1 
OB0 
966 
9GO 
951 
939 
886 

707 
723 
GV3 
F. i? 
817 
578 

518 

g in  

x n  

__ 

8s 
49 
40 
36 
31 
31 
30 
?G 
?ti 
37 
57 
70 
84 
i 2  

,002 -4.7 
OS8 1.0 
944 -1.6 
sno -4.6 
820 -in. 1 
7n9 -11.s 

750 I --13. i 
764 -12.8 

687 -17.1 
03s -18.9 
wci -23.0 
652 -26.6 
513 -2U.G 1 

382 63(1 -10.7 
443 584 -11.5 
513 ,532 -10.4 
534 617 -15.8 

600 1 - 13. (! 
601 -18.2 
560 21. .1 

509 I -24.7 
521 I 224.7 

i10.1 ~ -26.7 
SIoderfi tc I 11 r b u 1 on co 

from 1,030 m: 9/10 As, 8. 
from 4,180 m. y:j / /  ~ / 1 0  St, Iv, :110-2,40 In: ___ 

ice 5/10 As, W, 3,040-4,000 m. 11 



10 

TABLE I.-Frae-nir data for signijkant levels obtained by  means of aiTplane soundings, ,winter 1936-S7--Continued 

Jan. 7. 1:42 p. m. _- 
14 ' 9% I -0.4 100 
24 973 2.2 77 
so 910 -P.7 76 

134 850 -4.5 89 
149 833 -4 .2 82 
le8 793 -6.9 90 
252 731 -11.6 DO 
BO 705 --12.7 96 
300 

€8; 
-13.2 I 92 

363 -1 i .Z  92 

14 
22 
BG 

102 
109 
177 
187 
200 
213 
284 
347 
418 
445 
497 
X7d 

,015 1 -14.9 99 
,002 -13.6 95 
934 -15.0 loo 

YO8 -13.6 100 
822 -16.7 1Ml 
813 -16.2 85 
800 -1fi.2 87 
757 -1s.5 77 

656 -22.2 40 gt; 715 -21.0 65 

9Oti -14.7 100 ;; 
67 934 

120 874 
154 '" '" 
22.9 760 

672 -25 o 18 iii :+: 896 -zx.n 40 

615 -24.4 34 637 
,534 -$:4 492 534 

5M) 

- 
,013 
990 
939 
908 
690 

782 
772 
7 18 
69 1 
634 
GOO 
650 
GO4 

no1 

- 
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TABLE 1.-Free-air data for sign$cant levels obtained by 77~eam of airplane soundings, winter 19S6-37-Cuntinl1ed 

2_ 

-24.2 
-15.6 
-16.2 
-13.0 
-13.0 
-10.7 
-10.7 
-13.4 
-13.0 
-13.1 
-15.2 - 1.5. 2 
-15.0 
-14.8 
-12.0 
-12.2 
-13.2 
-13.2 
-14.7 
-14.5 
-17.2 
-16.6 
-10.8 
-10.8 
-10.0 
-20.8 
-!a. 0 
-24.0 

- 
018 
,005 
993 
075 
95J 
9-$8 
036 
020 
006 
800 
892 
860 
854 
E12 
H B  
706 
751 
702 
ti50 
GO9 
554 
520 
- 

- 
-17.6 
-8.6 
-7. 5 
-7.4 
-8.4 
-8.2 
-7. F 
-3.5 
-3.7 
-3. 1 
-3.2 
-5.0 
-4.8 
-3.  1 
-3.1 
-4.7 
-5.  1 
-8.0 
-11.4 
-16.0 

-25.3 
-21. a 

- 
032 
(110 
000 
1190 
960 
950 
006 
RBR 
71? 
766 
707 
GG3 
017 
013 
000 
fiW 
540 
623 - 

[Times aro for 160th mmlditml 

-31.1 
-10.9 
-10.0 
-6.4 
-8.7 
-13.2 
-13.3 
-11.0 
-14.0 
-13.3 
-13. 3 
-15.3 
-15.4 

-21. 0 
-20. 6 

- 

-. 
,011 
904 
080 
971 
083 
018 
010 
(roo 
853 
809 
700 
738 
673 
642 
6'25 
618 
611 
581 

__- 
-14.0 
-12.2 
-12.0 
-10.2 
-10.4 
-0.0 
-0 .5  

-1s. 3 
-17.9 
-17.7 
-10.5 
-20.9 
-24.3 
-23. 1 
-24.5 
-23.5 
-24.0 
-26.9 - 

42 p. m. 11 Fob. 4, 240 p. m. - 
-21.0 
-0.0 
-0.0 
-7.3 
-7.2 
-7. 2 

- , . 0  
-5.0 
-4.7 
-5. 4 
-8. 7 
-14.2 - 14.2 
-17.8 
-22.8 
-23.3 
-21.2 
-21.4 
-20.7 

I 

-2.4 

-- 
8Y 
02 
66 
61 
48 
44 
44 
43 
39 
30 
ZJ 
33 
40 
fi0 
65 
77 
77 
05 
GO 
60 
I 

14 1,011 -21.0 
38 978 -10.3 
50 961 -18.6 
84 022 -16.1 
07 90G -13.6 
123 875 -10.0 
130 8K3 -11.3 
140 847 -11.3 
184 841 -10.3 

234 180 803 758 -12.7 -15.2 
245 747 -14.0 
274 718 -14.2 
283 711 -14.4 

srxl 377 042 837 -19.9 -21.4 
404 005 -21.3 
413 699 -20.0 
43G 580 -21.2 
hlG 510 -27.0 

85 
82 
91 
94 
05 
94 
80 
85 
82 
85 
90 
06 
05 
95 
92 
90 
41 
39 
57 
33 

-12.8 100 
-15.4 100 
-14.4 100 
-14.8 09 
-14.0 09 
-14 9 08 
-13:2 100 1 -1s.n 97 ... - 
-13.8 71 
-14.0 65 
-13.7 09 
-15.5 86 
-15.0 88 
-17.5 02 
-20.6 81 
-25.1 85 
-26.6 91 
-26.4 85 
-28.8 97 
-27.0 88 

64 10/10St, W(l/lGin. rough, i! opnquo iw), 670-1,330 111; 
10/10 As, unknown. fwui 
6,omm. 

35 
33 
32 
32 

Fob. 6, 2:30 p. In. ?! 
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TABLE I.-Free-air data .for rpignijicant leveb obtained by means of airplane soundings, winter 19364Y- Continued 
[Times are for 160th meridian] 

R=IIeight  in decameters above sen levol. 
P-Pressure in millibars. 

T=Temperature in degree centigrade. 
R=RelntIve humidity (percent). 

T 1 '  -- --- 

H I P I  T ]K/i H I F !  'l? j R / /  H / P I  T I n t i  11 H [ P I  1' I R I l  I P I  T I R l l  H IT/ ,I _I_----__ - 
Peb. 7, 10~37 8. m. Fob. 9, 10:OG a.m. 1' Fcb. 11,11:49 a.m. E 

I ,  I I  I--- I! I I 

). 12,3:12 p. m. I 
76 
70 
78 
79 
81 
82 
81 

87 
86 
83 
81 
80 
79 
78 
76 

78 

ns 

_- il P 1. 16, 

075 
948 
922 
go1 
88s 
868 
85s 
844 
832 
818 
780 
718 

642 
584 
515 
489 
485 

St, 

c 

709 

: m  

Feb. 14, 3:05 p. n 

984 1 -26.G 
!)I39 -2G.2 
940 -2G.O 
930 -20.9 
822 -25.8 
880 -26.8 
H0i -25.4 
R'2t I -2x.2 

14 984 1 -7.2 
28 967 -9.2 
36 957 -8.2 

942 -7.0 

140 840 1 -10.7 
20 778 -14.4 

la? as  -io. n 

100 
85 
00 

100 
100 
06 
X!) 
92 
'30 
80 
PR 

84 
n.1 

14 
34 
41 .. 
54 
01 
96 

110 

71 

73 1011 

8G 120 
90 a0 
Qo 142 
90 8d 171 241 

67 248 
67 320 

73 / I  in8 
14e 
178 
187 
225 
280 
339 

734 -27.8 
(184 -30.0 

' 
B'LX -33.3 
t120 -33.1 
607 --33.9 
802 -33.9 
562 -39.0 

~~~ 

31s 
3fi2 
308 

470 
428 

5n2 
61 8 
494 

-42.9 
-48.2 1 

L I1 
It 

9/10 St, SIC, 260 t 0 3.OM) 111; ' I 
10/10 As, SF 3.980--5,320m; 
moderato t&hulcncr 3,470- ' 
3.980 in; fcw Cs, i inknoan; 
lietit snow3:1o-.5:30p. 111. I 

I 

Lis 
to 1,J.l 
sn?oot 
1,460- 
know 

siiow from surfficc 
mi; 10/10 St, S ($6 iu. 
hnrd. omauc ire). 

'80 m; f& Cs, un- 

Foh. 7, 2 4 5  p. 11: :,I1 1'. 111 

-17.8 
-19.2 
-l\). 3 
-20.9 
-20. 5 
-1h 3 
-?,i. ? 
-25. (I 
-24.? 
-2.L 2 
-25.6 
-25.2 

-31. lj 
-3.5. 3 
-49. 2 
-41.5 

-- 

-zn. 7 

!/ Feb. 13, 
i i  .___. - I1 :57 a. xu. 

-41.9 70 
-27.5 73 
-24.3 i o  
-22.9 fili 

-23.6 GO 
-24.0 64 
-22.4 63 
-22.4 5s 
-21.0 54 
-21.0 4.1 
-26.6 44 
-32.2 48 
-37.0 61 
-40.8 W 
-44.0 iil 
-48.0 :9 
-45.4 54 
-46.3 5.7 

- p . 0  07 

-3.9 

-12.2 
-17.8 
-%I. 7 
-?4.8 
-30.0 
-34.6 

-3i.  9 
-34. n 

I. .i 
44 
GI 
79 
S5 

1 ti3 
171 
1112 
16s 
"1 3 
"42 
260 
303 
3% 
4115 
4 74 
814 

YtiS 
045 
940 
OOR 
80d 

i 9 0  
7i6 
7iU 
759 
7211 
718 
06ti 
018 
66% 
5?2 
402 

sua 

__ 

14 
22 
4.5 

979 
QB'2 

84 
85 
86 
93 
93 
06 
96 
06 

XDb 

275 701 

454 

934 
820 
880 
884 
870 
s5: 
844 
826 
705 
724 
655 

54R 
612 
407 
487 
482 

mi 

66 
83 

08 
111 
120 
13s 
166 
235 
305 
Si0 
430 
470 
i97 
511 
518 

86 

8 

Feb. 15, 7:ZG 6. ni. - ___- 
i '  .. . ~ 14 

22 
51 
68 
78 

102 
131 
1.58 
184 
255 
337 
309 
445 
477 
Go3 

983 --23.1 
924 -27.0 
808 -29.0 
852 -29.1 
840 -2n.i 
820 -29.1 
514 -27.0 
so0 -2C.6 
-91 fax I :2.: 

988 -25.8 
956 -2.1.0 
910 -25.0 
ROO -24.6 
888 -20.6 
860 -19.7 

800 -15.2 
774 -16.0 
704 -21.1 

S Z R  -2n.7 

Mod cr a t  t iir bu lexirr 
throughout Iliglit; l0/10 St, 
SW, S40-3.010 ni; hcvrsy 
haze from 1.260 111; mndcr- 

surfricc. - 
Light snow at surrtlce; 

5/10 61, JV, 33+l,t30 m; 7/10 
Bt, w, i,8oo-i,wn 111; G/JO 
St, W, 2,160-2,630 m. 730 -n.? 

712 -20.0 
050 -27.0 
819 -27.1 
GI0 I -30.6 
665 -35.0 
523 1 -33.0 
490 , -43.0 

629 I -27.2 
677 -33.n Modernte ground lug. 

Fob. 13, 3:15 p. m. __ 
. . . -. . 
NO -3G.8 
511 1 -40.5 
4R4 -42.6 

Y'ob. 8, 6:1 I n. 111. 

I . - . . I_. 

14 
16 
22 
28 
37 
53 
79 

1 ;5 
225 
8 0  
R47 
395 
4015 
670 
91; 

- 
971 
040 
920 
WO 
876 
8GO 
825 
820 
775 
764 
687 
662 
057 
594 
538 
510 
482 
- 

-37.8 65 
--22.1 60 
-19.7 68 
-10.8 u7 
-20.0 68 
-10. R I #  
-21.1 76 
-20.2 73 

' 
' 

-2 l .X  1 77 

14 
37 
52 
70 
91 
IO? 
135 
139 
I82 
103 
270 
296 
302 

05- 
{?no 
873 
YBO 
954 
W8 
(102 
818 
74 2 
6YA 
631 
500 
582 
529 
494 

.- I - I1 -26.1 83 
-20.8 71 
-20.1 02 
-20.1 58 
-20.9 52 
-18.8 46 
-20.1 40 
-10.4 39 

7/10 St 9 a t  1530 m 
(estirnatrb); modurdto tur- 
hulonces 1,530-1,950 tu. and 
from 3,430 m. i 

~ .. 
-22.4 35 
-22.6 35 
-29.7 37 
-30..1 38 
-30.0 37 
-34.6 36 
-30.5 36 
-42.5 36 
-45.3 37 

-20. Tr 02 
-23.9 1 li(i 
-2X.K I 65 

372 I/ 22 _.I 
614 Modorate nrountI fog 

5/10 St, W. 36~1,710m;  :/16 
AB, TI', 2,6:0-3,530 m.  

j I 1  ]ret>. 12, 8:OR It. 11 
1/10 As, unknown, a t  

4,960 m (eatimatcd); mod- 
erato protirid ?OF $ : O W  
11. m. 

I - 
Few Cs, unknown. 

Fob. 14. 7 5 4  a. in. 
8 1  

14 
I8 
71 
RR 

973 -27.6 
966 -26.6 
899 -27.7 
882 -25.8 
872 -24.2 
852 -25.0 
838 -18.4 
828 -19.0 
815 -17.6 
792 -17.0 

888 -24.7 
646 -28.3 
610 -32.2 
600 -33.1 

492 -44.6 

738 -21.0 

% Z: t  

86 

91 
91 e! 
92 
92 
91 
81 
89 
74 
69 
73 

m 

$ i  I 

Feb. 8, ?:40 1'. in. 
_.-_-I-. - -- 

I >  

14 
19 
35 
42 
89 

100 
112 
126 
145 
159 
1BR 
1973 

301 

3G7 
420 
430 
462 
h?O 

204 

308 

959 
950 
030 
920 
8G6 
864 
840 
824 
80G 
7m 
780 
750 
714 
652 
610 
505 
552 
645 
621 
471 

-26.7 73 
-19.6 $0 
-20.6 I 64 

-29.0' 87 -a. 7 n:< 
-22.1 $0 
-20.9 79 
-22.3 70 
-20.4 77 
-20.4 70 
-22.9 68 
-22.5 01 
-23.5 60 
--27.4 53 

-26.4 69 
-2O.h 70 
-29.0 79 
-30.2 70 
-34.7 75 
-38.6 80 
-42.2 81 

-26.8 1 t 8  

_. 
94 

122 
132 
142 
1G5 
210 
207 
313 

iin 
14 970 
24 SIG3 
43 939 
61 030 
85 8R8 

100 nix 
149 810 
210 7.50 
216 741 
230 730 
230 I 721 

14 
56 
71 

129 
161 
188 
247 
302 
353 
491 
,414 
473 
51 1 

-10.4 I 62 
-19.7 66 
-17.8 GI 
-18.1 47 
-16.4 I 44 -- 
-16.6 39 
-15.8 35 
-16.1 33 
-18.1 30 
-18.0 30 
-25.1 27 

353 
365 
420 
464 
m2 

,,7 4 *, .1 tibG 
203 GO9 
342 6 3  
354 014 
309 601 
417 561 
471 620 
512 489 

-. 
20 
26 
27 
29 
34 
44 

- II ' 

Light snow a t  surfaou' 
R/IO Fjt w (frost) I Z R O ~  
2,470 m; 5/10 St, d', horn 
2,470 m. 

Modera te  tu rbu lence  
1 050-3 530 m- 3/10 6t 9, at 
2:160 & ( w t h a t e d ) f  3/10 
AS, 9, 2,340-3.650 m; 9/10 
As. 8, from 3,&W m. 

-35.8 
-30.9 

Light snow from mfaw 
to  2 130 rn. 9/10 St S 300- 
2,136 in; 16/10 St. k. &6m- 
6.080 111. 

- 
9/10 As, E, from 3,530 m. 7/10 Rt, SW, from aon rn. 
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TABLE L-Free-air data for  significant levels obtained by means of airplane soundings, winter 1936-37-Continued 
[Times are for 160th meridian] 

H-HeiEht In decameters above sea level. 
P=Pressura in mlllibnrs. 

T-Temwrature in degree centigrade. 
R-Relative humidity (percent). 

___ 
Fcb. 20, 

m6 
982 
970 
924 
918 
906 
886 
876 
860 
855 
808 
732 
719 

698 a8 
649 

520 * 
'lea. 

-31.3 70 
-26.4 70 
-25.7 68 
-25.1 67 
-24.1 ti6 
-24.4 66 
-24.7 64 
-22.8 62 
-22.7 
-22.8 68 
-21.3 41 
-23.6 34 
-22.9 32 
-23.7 27 
-27.3 28 
-30.9 30 
-34.1 31 
-37.2 33 

- 
14 084 
33 961 
58 932 
65 970 

01 885 
101 878 
116 86% 
121 854 
191 781 
108 772 
21R 753 
233 738 
204 082 
307 660 
373 013 
428 508 
477 530 

74 oin 

I I  522 I 498 

1:42 p. m. 11 I - 
14 

-15.0 89 29 
-15.7 01 57 
-I5 0 97 88 
-11 P 08 174 
-13 P oq 187 
-13 R 9R 199 
-12 4 90 207 
-12.2 103 230 
-11.7 100 300 
-11.6 100 313 
-10.5 100 330 
-12.0 98 337 
-12.0 77 346 
-13.4 85 361 

3. 24,7:07 a. I 

09fl -21.1 
976 -13 6 
930 -11.3 
003 -19 9 
800 -17.0 
798 -16.4 
3 0  -16 9 
772 -16.7 

073 -21.2 
669 -21.5 
655 -23.3 
O I R  -20.4 
640 -19 0 
020 -19.4 
580 -21.0 
545 -24 0 
510 -20 8 
t. E 570-2,4 
h: 7 1 3 0 t o 3 :  
3 i;;bul?d 
1/10 CIS, unk 

;on -21.8 

11 Feb. 26 - -  
86 
86 14 098 
88 36 96s 
86 44 057 
07 78 916 
05 125 862 
93 134 852 
93 14G 838 
95 152 832 
95 161 822 
05 241 742 
93 247 736 
95 318 670 
04 386 610 
fi2 406 E48 
G7 627 600 
71 
MI 3/10 St. s' 

"1 (estimated); 
I m; from 2,340 m. 
)Do- 

- 

r:17 8. m. 11 Feb. 28, 723 a. in. 
II 

-18.1 91 
-16.7 97 
-16.8 98 
-17.9 95 
-13.0 93 
-13.0 93 
-13.4 85 
-13.0 80 
-13.0 76 
-17.6 93 
-17.8 93 
-22.0 89 
-25.4 86 
-31.8 82 
-36.4 82 

at 420 m. 
;lo s t ,  sw: 

I. 26, 4:04 p. I 

906 -10.0 
991 -13.9 
973 -13.9 
956 -14.0 
930 -14.5 
020 -12.5 
901 -13.4 
888 -13.0 
866 -11.9 
854 -12.3 
844 -12.1 
785 -15.0 
732 -18.3 
676 -21.7 
660 -22. I 
003 -20.4 
559 -30.8 
547 -32.1 
640 -32.0 
608 -34.0 

14 1,011 -24.3 
21 1,002 -17.8 
28 094 -17.3 
68 965 -16.9 
67 944 -17.3 
80 929 -17.2 

110 132 892 -18.8 
868 -18.4 

145 848 -18.8 
188 805 -18.6 
227 764 -10.0 
296 697 -23.7 
324 671 -23.7 
386 615 -27.1 
446 666 -30.0 
608 520 -35.0 
11 

W O S t  W 280-7001 
s t  w, i.846-3 9w m 
snbw 7:45-8:10)a. m. 

- 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
95 
82 
71 

4/10 
ght 

- 

It 
:55 p. m. 

-12.9 07 
-19.4 100 
-18.5 100 
-18.4 100 
-18.4 100 
-18.9 100 
-18.5 100 
-18.5 100 
-18.7 100 
-18.5 100 
-18.8 100 
-19.1 100 
-19.8 100 
-19.4 100 
-20.3 100 
-22.6 100 
-22.4 100 
-22.4 100 
-25.8 100 
-20.4 83 
-32.9 71 
-36.3 66 

4 

,8704,020 m; 
nown, from 
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TABLI., l.-Free-air data for significant levels obtained by means of airplane soundings, winter IQS6-57-Continued 

14 
20 
26 
30 
55 
59 
73 

133 
141 
180 
206 
24.l 
276 
359 
367 
444 
A77 
408 

[Times are for 
H=Helght in decameters above sea Ievel. 
P-Pressure in millibars. 

993 -36.4 
9.34 -20.4 
975 -20.2 
959 -20.0 
939 -18.2 
034 -17.7 
916 -18.1 
846 -23.5 
836 -22.6 
795 -18.7 
768 -18.2 
730 -20.5 
6% -21.3 
623 -27.0 
G10 -27.0 
654 -30.9 
628 -31.3 
514 -32.6 

160th meridfan] 
T-Temperature In degree centigrade. 
R=Relat i re  humidity (percent). 

1,002 
977 
959 
939 

850 
844 
834 
826 
797 
7% 
770 
78'3 
734 
664 
603 
552 
51G 

860 

-30.6 
-16.0 
-16.3 
-15.9 

-19.0 
-17.0 
-16.2 
-16.1 
-17.8 
-10.8 
-16.7 
-18.3 
-1R.3 
-21.5 
-2G.1 
-31.2 
-34.0 

--2n.z 

14 
26 
36 
61 
71 
94 

102 
114 
125 
105 
197 
244 
257 
346 
360 
425 
469 
508 

-__ 
001 
976 
065 
930 
918 
892 
882 
868 
854 
810 
767 
730 
718 
638 
626 
574 
539 
510 

-18.6 
-19.0 
-19.1 
-20.4 
-19.7 

73 
76 
76 
70 
79 

14 
24 
Go 
83 

I13 

195 
226 
278 
314 
391 
398 
427 
465 
464 
455 
520 

140 

098 -21.6 80 
985 -23.3 91 
939 -20.6 100 
911 -20.0 100 
877 -11.4 100 

788 -10.2 05 
767 -12.5 100 
707 -15.8 IO0 
GPU -21.1 PO 
GO8 -24.7 96 
603 -23.9 95 
573 -24.0 65 
550 -26.5 52 
549 -26.2 47 
534 -27.1 47 
508 -28.5 38 

847 -9.1 ion 

993 
976 
963 
946 
927 
012 
890 
808 
846 
81R 
786 
748 
702 
640 
631 
580 
546 
520 
514 
500 

-18.3 67 
-19.0 69 
-19.4 70 
-19.4 70 
-17.8 72 
-17.6 77 
-15.9 84 
-3.0 64 
-3.4 57 
-4.9 54 
-8.0 55 

-10.9 62 
-14.5 67 
-20.3 G7 
-21.3 70 
-26.6 80 
-30.8 61 
-33.9 81 
-33.7 79 
-35.0 78 

47 
63 

123 
13s 
143 
153 
1 GO 
187 
I99 
216 
2x4 
252 
326 
398 
461 
510 

-20.1 
-19.4 
-10.0 
-20.5 
-23.3 

70 
82 
80 
02 
90 

-11.9 
-14.5 
-14.2 
-20.3 
-20.3 
-25.4 
-28.2 
-30.8 

64 
73 
45 
31 
30 
27 
27 
27 

- 
60 
67 
64 
68 

- 
14 
60 
91 

134 
143 

998 
949 
898 
849 

-20.7 
- 2 4  
-22.4 
-20.4 

(097 
089 
960 
868 

-16.1 
-14.3 
-14.5 
-17.9 

14 
39 
55 
70 
84 

130 
148 
196 
217 
315 

390 
425 
441 
520 

370 

998 -16.0 89 
OB5 -17.7 91 
046 -17.7 92 
92F -1R.6 94 
910 -18.4 96 
850 -8.3 100 
836 -7.2 95 
786 -9.3 100 
736 -11.6 99 
673 -14.8 00 

GO8 -19.1 GO 
580 -21.4 47 
568 -21.4 45 
510 -26.9 72 

025 -19.2 ion 

- 
14 
30 
39 
71 
R4 

- 
78 
7 i  
78 
70 
84 
07 
64 
63 
61 
67 
48 
6'J 
70 
75 
63 
68 - 

14 
31 
49 
84 
92 

130 
194 
257 
208 
344 
300 
419 
482 
533 

Mar. 2, 7:10 a. m. 11 Mar. 4, 0:51 a. m. 11 Mar. 6, 4:07 p. m. 11 Mar. 7, 4:03p. m. ( 1  Mar. 0, 6:52 a. m. 
II I I  

I I I I  - 
14 
28 
36 
48 
64 
76 
90 

115 
136 
161 
194 
231 
280 
340 
3Go 
422 
464 
500 
508 
518 - 

86 
74 
70 
70 
87 
82 
74 
64 
55 
46 
41 
39 
44 
49 
39 
33 
40 
40 

64 
65 
65 
64 
64 
64 
65 
87 
87 
80 
72 
82 
65 
47 
42 
38 
36 
35 

9/10 St, SE, 1,250-1,650 m; 
strong turbulence 1,140- 
1,650m; snow flurri& began 
4:55 p. m. continued. 

Snow flurries a t  surface. 
io/in St, S, (i / ie in. smooth: 
hard, opnqur ice), 600 to 
1 130 m. 10/10 St unknown 
(ill0 &. smodth hard, 
opaque ice) 2,2r+5.910 in; 
Modernte tdrbulencr, 2,780 
3,910 m. 

I II I 
7/10 As S from 3 GOO ma 

stronz tu;b~lw~ce, 7d0-1 ,616 
m, and modprnto turbu- 
lence, 3,4004,220 m. 

Mar. 2, 4:lO p. m. j j II Mar. 6, 6:43 a. m. - 
76 
84 

I_ 

14 
l Y  
42 

118 
122 
138 
155 
l i t  
189 
195 
256 
344 
430 
512 

.~ 
89 
97 
99 
98 

100 

1) Mar. 0, 4:30 p. m. 

._ 
70 
69 
69 
(18 
61 
43 
40 
39 

- 
14 
41 
64 
84 
04 

100 
139 
153 
186 
190 
208 
223 
241 

- 
993 
957 
9% 
904 
894 
866 
840 
824 
790 
784 
766 
751 
734 
726 
680 
638 
693 
550 
613 
6Q2 - 

- 1 1  175 
-20.0 
-18.6 
-18.8 
-20.4 
-20.4 
-20.6 
-24.3 
-26.2 
-18.6 -1s. 4 
-19.4 
-10.6 
-20.0 
-20.6 
-22.0 
-24.0 
-25.8 
-29.7 
-29.6 
-32.5 
.__ 

Mar. 8. 6:49 a. m. - - - 
997 
998 
982 
974 
960 
922 
902 
888 
870 
856 
844 
830 
774 
705 
841 
m3 
541 
502 
- 

- 
-29.4 
-22.7 
-23.0 
-22.0 
-22.4 
-20.7 
-18.0 
-6. 7 
-5.8 
-5.8 
-6. 5 
-6.3 

-10.4 
-16.1 
-21.5 
-20. G 
-30.8 
-35.8 - 

14 
20 
25 
32 
42 
71 
88 

100 
115 
128 
140 
162 
206 
278 
350 
419 
470 
627 

86 
85 
85 
85 
88 
87 
00 
82 
75 
09 
68 
85 
65 
81 
75 
66 
60 
66 

Few St ,  unknown, 1,58+ 
1,860 m: 2/10 As, unknown, 
from 3 GOO n1' motlwato tur- 
bulen& from) 4.300 nL ll 

- 

- 
K15 

972 
966 
957 
949 
918 
850 
854 
848 
838 
828 
805 
794 
726 
720 
OD4 
609 
558 
610 

n73 

- 

14 
28 
31 
80 
43 
49 
73 

124 
128 
133 
I41 
150 
171 
181 
248 
255 
315 
378 
441 
606 - 

-31.4 
-19.2 
-19.4 
-18.2 
-I&. 2 
-17.7 
-17.6 
-21.3 
-21.3 
-20.3 
-20.0 
-19.0 
-19.0 
-1R. 6 
-21.2 
-21.1 
-24.4 
-25.5 
-31.1 
-35.0 

- 
-10.4 
-23.7 
-22.0 
-22.3 
-18.9 
-18.8 
-10.1 
-11.0 
-11.2 
-10.1 
-15.9 
-20.2 
-20.2 
-20.7 
-28.4 
-243.1 
-30.4 
-31.0 - 

- 
-20. 7 
-13.9 
-13.9 

-G. 2 
-6. 4 
-1.0 
-2.7 
-2.6 
-4.0 
-4.2 
-9.4 

-12.8 
-17.1 
-20.7 
-24.5 
-30.2 - 

- 
994 
072 
902 
923 
808 
858 
837 
833 
813 
707 
734 
694 
642 
600 
653 
504 - 

unknown, 1,000-1,150 m. 

II 332 

Ell . 
63 I 
51 
GO 
58 
48 
44 

3 

~ 14 
18 

- x. 6, 6:44 a. n 

I1 Mnr. 8,4:12 p. m. 

9/10St 8E 1100-1 170m' 
3/10 As,' unkiown, '  3,4202 
3.660 m. 

6/10 As, SW Irom 1260 
m; light grounh fog be'gan 
730 a. m. continued. 

72 
72 
72 
73 
73 
76 
88 
90 
94 
62 
49 
46 
43 
36 
34 
31 
28 
27 
28 
25 
25 

WO -22.0 
985 -21.3 
900 -21.7 
936 -21.3 
927 -19.0 
912 -10.0 
860 -22.7 
854 -23.3 
824 -26.2 
801 -14.4 
786 -13.9 
762 -16.7 
750 -15.6 
722 -17.0 
712 -17.0 
682 -10.0 
660 -20.4 
GO8 -24.3 
568 -27.6 
535 -30.0 
610 -32.7 

Few St, unknown. 

Mar. 3, 4:17 p. m. 1) . Mar. 7, 6:49a. m. Mar. 10,4:18 p. m. 14 
61 
67 
01 
84 

110 
120 
193 
201 
248 
300 
349 
393 
403 
428 
439 
478 

618 
510 

908 -16.8 72 
949 -10.6 110 
941 -19.2 85 
934 -19.6 87 
906 -15.7 96 
878 -6.7 96 
866 -6.8 76 
790 -11.2 91 
782 -11.2 84 
736 -13.0 74 
687 -17.8 66 
644 -21.0 70 
606 -25.2 60 
699 -25.2 62 
578 -26.0 54 
670 -20.4 49 
539 -29.2 43 
610 -32.0 43 
510 -31.7 43 

14 006 -24.3 80 
35 060 -22.1 00 
66 930 -22.4 88 

121 862 -14.2 100 
133 860 -14.4 100 
143 840 -12.6 97 
162 818 -5.0 61 
173 806 -4.8 02 
242 739 -10.5 06 
277 706 -13.0 81 
333 656 -17.4 67 
402 000 -21.6 55 
407 547 -%.I 73 
631 600 -33.6 77 

14 
47 
62 

110 
125 

157 
101 
I87 
247 
305 
364 
423 
435 
492 
628 

140 

991 
950 
932 
879 
802 
846 
827 
823 
708 
738 
680 
634 
686 
676 
533 
505 

07 
59 
67 
67 
70 
58 
52 
51 
49 
46 
52 
67 
65 
65 
65 
63 

-7.2 
1.6 
1.5 

-2.2 
-2.8 
-0.7 
-1.7 
-1.7 
-a. 4 
-8.3 

-13.1 
-17.9 
-23.1 
-23.0 
-28.1 
-31.1 

14 993 -17.6 
17 989 -14.7 
33 078 -14.8 
71 920 -17.0 

117 868 -20.4 
1511 824 -20.4 
168 812 -20.0 
184 706 -20.2 
MI 778 -20.4 
212 766 -19.8 
232 748 -20.4 
306 6% -24.6 
369 620 -28.3 
430 569 -31.7 
472 536 -34.4 
608 510 -38.6 

Snow flurries ended 7:lO 
a m '3/10St 8 890-1300m* 
6jlO g t  S 13'3d1430 m' 6/16 
As, unknbwn, from 4Gj0 m; 
Strong turbulence, 1210- 
3330m. 

- 
O/lost, SE, 1,240-1,500m; 

moderate turbulence, 1,180- 
2,920 m, 

I 
) I  I 

Modera te  turbulcnce,  
2,320-3,060 m; cloudleas. 

9/10 As, SW, [ram 4,350 
m: moderate turbulunce, 
1,100-1,870 m. 

I - I ' I1 
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TABLE 1.-Free-air data for signijicant levels obtained by means of airphne soundings, winter 19d6-37-Continued 
[Times are for 150th meridian] 

H-Reight in decameters above sea level. 
P=Pressure in millibars. 

T=Temporature in degrce oentigsde. 
R=Relative humidity (percent). 

H I P I  T ( R  

Mar. 14, 6:51 a. m. 
I ,  I 

H I P I  T ( R  
Mar. 14,4:09 g. m. 

I 1  I 
076 
071 
082 
80G 
886 
870 
824 
767 
712 
060 
GI4 
566 
548 
408 

-11.2 
0 .1  
2.7 

- 1 . G  
0.1 
0.1 

-4.1 
-8.8 

-14.1 
-18.0 
-22.7 
-27.6 
-27.6 
-33.5 

100 
70 
5 7  
67 
G@ 
54 
50 
65 
63 
63 
60 
64 
60 

14 
17 
22 
36 
87 

130 
196 
263 
313 
369 
434 
46G 
542 

5 8 -  

074 
RG'J 
084 
9% 
691 
844 
776 

717 667 
010 

6GS 528 
488 

3.5 64 
6.3 55 
6.4 62 
6 .6  40 
1.5 53 

-1.7 57 
4 . 4  62 

-11.3 -15.6 60 68 
-20. i  7G 

-25.3 -28.2 SO 70 
-31.8 82 

078 
075 
050 
048 
005 
000 
895 
880 

800 
758 
690 
644 
620 
5G8 
528 
618 

872 

-16.5 
-0.8 

1.5 
1.5 

-0.G 
1.0 
1.0 
0.7 

-3.2 
-8.1 

-13.1 
-18.0 
-10.7 
-22.6 
-27.3 
-27.1 

0.7 

' 14 
2.1 
00 

1 G l  
217 
273 
340 
35s 
3001 
450 
483 
526 

075 0.7 
063 4.6 
878 0.1 
813 -4.3 
757 -0.G 
703 -14.4 
644 -10.6 
628 -20.4 
609 - -W.5  
547 -28.2 
526 -28.4 
408 -30.0 

l p I  I R I /  I p I  I R  
Mar. 15, G:48 a. m. 1 1  Mar. 15, 4:17 p. m. 
- 

14 
17 
24 
83 
00 
00 

147 
204 
202 
310 
371 
431 
454 
522 

I I - 
65 
57 
64 
65 
G4 
60 
GO 
50 
57 
50 
GO 
64 
74 
73 
GS 
54 
GO 
- 

G5 
56 
54 
58 
63 
72 
60 
88 

94 
80 
84 

rm 

- 

100 
71 
64 
GO 
62 
R 1  
67 
54 
52 
51 
65 
64 

14 
15 
32 
37 
7.1 
80 
84 
98 

165 
216 
250 
312 
370 
434 
4% 
600 
514 
524 
627 

in5 

I 

6/10 st., 8, 2,860-4,060 m;  1 1  5/10 CS, SW. 
62 

2/10 AS, S, from 4 040 m.; 
5/10 cs .  SW; M'oderatc 
turbulence 2,800-3.700 m, 
and strong turbulence, 
4,340-5240 m. II 

TABLE Z.-Free-a?:y data for gignijicant levels obtained by means of airplane and radiosonde observations 
W I N T E R  1037-38. 

[Times are ror 150th meridian1 

H=Hciqht in dccameters above sea level 
P-Pressure in mlliibars 

TETempera ture  in degree contigrade 
R-Relative humidity (percent) 

l p I  I n  
I n / (  

#Oat. IO, 1O?13 R. m. II *Sept. 21.8:18 a.  m. - - - 
100 
I18 
50 
67 
57 
66 
63 
52 
44 
3s 
29 
24 

43 
05 
12 
1s 
16 
20 
29 

100 I4 1,004 838 2.1 5.0 
320 OS5 -6.G 
400 010 -12.8 
4112 670 -15.0 
G I G  545 -17.0 
666 500 -20.4 

,004 
075 
001 
054 
944 

832 
762 

sa2 

1.8 
4.5 
4.2 
4. h 

14 
37 
48 
5.1 
6.4 

118 
165 
216 
240 
202 
310 
317 
3 2 i  
304 
427 
474 
616 

05 
85 
8G 
78 
G0 
88 

100 
100 
00 
48 
6G 
50 
40 
40 

a3 

i n n  
an 

.. - 
5.0 
2.0 

-1.5 
-6.3 
-7.8 Cloudless. .. . 

-12.2 
'Oc t .  12.8:31 a .m.  

82 
Go 
50 
68 
56 

0. b 
4.7 
4.0 
5.0 
5.0 
5.4 
6. 0 
6.3  
G. 8 
5.0 
5.0 
0.4 

-4.0 , -11.5 
-16.2 1 -18.3 

14 
38 
I3 

112 
121 
135 
15G 
lG9 
186 
200 
206 
280 
555 
438 
403 
526 

mi 
961 
021 
878 
PGS 
853 

' 832 
818 
802 
780 
783 
71 4 
840 
684 
544 
620 

-10.7 
-23.2 

.. . 
62 
48 
45 

__ - 
10/1 Ac, W, 2,020-3,100 

In. 

wept. 24,8:15 a. m. 
40 
60 
60 
41 
30 
42 
47 
51 

ll II 
*Oct. 7,8361 a .m.  11 

I 

*Sept. 30.8:56 a. m. 
, I  #&t. O, 10:33 a.  m. I ,  

3/10 As, SR; 4/10 Cs, 6 .  
- 

80 
04 
73 
72 
GO 
78 
GO 
45 
33 
26 
22 
21 
- 

100 
84 
05 
04 
51 
42 
32 
23 
10 
17 
1s 
40 

-1.0 
0.5 
0.7 

-2.0 
0 . 2  
0 .2  

-2. n 

14 1,011 
44 072 
77 OR4 

143 860 
154 848 
178 823 
228 772 
278 724 
343 607 
300 620 
465 680 
601 643 

14 1,003 -0.2 
87 014 -1.0 

115 881 -1.0 
152 842 -4.4 
160 822 -4.4 
224 708 -7.4 
236 755 -7.8 
244 747 -6.8 
307 688 -0.2 
388 610 -14.2 
408 557 -10.0 
523 518 -23.0 

56 
H!) 

0.0 
-5.4 
-G. 6 
-6. 6 
-4.2 
-G. 0 
-7.4 
-8. 2 
-0.2 

-11.4 
-12.0 

14 1,008 
74 034 

117 884 
133 8CG 

210 784 
283 760 
302 696 
350 650 
383 027 
412 GO4 

154 844 

#Oct. 12, 059 R. m. 
, I  I 67 

64 
62 
57 
56 
52 
48 
47 
47 

-12.4 
-13.2 
-12.7 

ll I 1  I 
Donsc ground fog to  250 

ni; cloudless. 

, I  

3/10 AS, SE. 2\10 As, II 
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TABLE 2.--Frce-air data for significant levels obtained by means of airplane and radiosonde observations-Continued 

[Times are for 150th meridian] 

WINTER 1037-38. 

H=Height in decameters above sca level. 
P=Pressuro in millibars. 

T-Temperature in degreo centigrade. 
R-Relative humidity (percent). 

* Airplane observation. 
# Radiosonde observation. 

H I P I  / R I / "  l R  
BOct. 13, 8% a. m. 11 'Oet. 21, 8:41 a. m. 

86 
70 
62 
58 
67 
68 
54 
54 
69 
71 
90 
76 
64 
71 
79 
71 

-1.7 Ix) 
-0.6 79 

2.1 56 
0.1 57 

-1.8 49 
-2.0 4G 

14 
21 
31 
44 
89 

100 
160 

226 
237 
314 
319 
366 
4% 
483 
519 

187 

14 088 
48 846 
215 741 
259 727 

316 677 
287 703 

970 -3.0 
968 0.9 
955 3.0 
940 3.9 
889 0.9 
877 2.4 
814 0.1 
788 -1.7 
748 -5.7 
738 -5.7 
667 -12.5 
663 -12.0 
624 -14.7 
574 -19.5 
534 -24.3 
509 -26.8 , 

I ,  

2/10 As, S; 2/10 Ci, SW. 

*OCt. 16 

14 I 985 
23 , 975 

-- 3% a. m. 

1.0 93 
4.0 73 
2.4 75 
3.1 75 
1.8 77 
1.8 76 
3.1 64 
3.1 54 

-0.6 60 
-4.8 57 
-0.0 09 

-10.7 G3 
-17.9 72 
-20.6 65 
-24.2 59 

II ' 
0/!0 Ac, SW, at 1,620 ni 

(cstinintod); moderate tur- 
hulcnce from 1,870 m; 1/10 Ii cs, sw. 

134 I us0 

236 I fiRD 

Fcw Ci, unltnoan. 

#Oct. 16, 10:04 a. m. 

14 984 4.4 6s 
83 906 6.5 52 
05 801 4.5 49 

IQO 792 -4.7 49 

211 742 -9.1 44 
218 761 -7.7 43 

11 1/10 As, SW: 7/10 Ac, 
SW. Pressure data erratic. 

II ~- 

I] 'Oct. 21, 8:34 a. m. 
e_ 

14 
23 
30 
51 
67 

104 
114 
126 
187 
255 
333 
413 
4 m  
510 - 

I ,  

Few Ci, unknown. 

#Oct. 16, 8:61 a. m. 
1 ,  I 874 0.2 65 

864 0.9 65 
851 0.0 02 
7% -3.6 04 
723 -8.8 78 
G63 -14.6 74 
587 -21.2 88 
-548 -24.8 64 
514 -28.0 69 

14 976 0.0 83 
64 939 0.0 87 
82 ROO -2.2 75 

108 807 0.6 80 
214 758 -8.4 88 

go3 -4.4 
QSS 0.5  
971 1.3 
Q30 1.0 
924 2.3 
802 2.5 
884 6.0 
809 6.6 
857 7.4 
846 7.2 
835 7.5 
827 7.3 
784 3.6 
780 3.7 
768 2.0 
760 3.3 
737 2.2 
720 2.4 
684 -1.3 
635 -5.6 
581 -9.8 
517 -16.3 

003 -15.0 
972 -7.5 
962 -7. fI 
944 -5.0 
935 --.5. 3 

855 -1.7 
831 -5.1 
623 -5.1 
817 -5.4 
796 -4.5 
783 -4.9 
728 -8.3 
680 -12.0 
GG9 -11.9 
037 -15.3 
016 -16.4 
558 -22.3 
616 -26.7 

895 -1.8 

10:10 St, s. 

#Oct. 17, 8359 a. In. 
Light fog nt surface. Few 

AC, BE, at 4,390 m'(esti- 
mated). 

#Oct. 24, 0:35 a. m.  

124 

Io0 

10/10 St, NE. ' 

1 a. m. 

0.0 
-0.8 
-2.6 
-3.3 
-3.3 
-2.4 
-2.4 
-2. 1 
-0. 3 
-X. 6 

-16.2 
-15.9 
-18.9 
-1% 1 
-17.4 
-17.4 
-in. o 
-20.8 
-22,. 5 
-24.6 
I/4 in. 
3/10 A 
rime) 

s, unk 

- 

- 

*Oct. 18, 8 - 
100 
82 

100 
100 
Io0 
98 
93 
86 

100 
89 
n4 

14 081 
48 830 
8% 893 

124 854 
I28 849 
135 842 
147 829 
157 818 
215 7 m  
253 728 
3% (69 
3.14 663 
379 614 

406 503 
425 578 
406 ,547 
487 G31 
623 600 

883-1 240 ni 
know'n, (1/4' 
2,630 In; IO/{( 
(1/4 in. hnrc 
?,340-3,780 
turbukncc, 

360 rm 
394 r m  

10/10 8c, E 

ground fog; 
)dorate turb 
170 m. 

I/ Ligtit fog at surface; FCW 
Ac, SE. 

)I #Oct. 25, 9:OG a. m. 
I ,  

- _  
99 
94 
71 

- 
88 
73 
73 
86 
91 
72 
74 
77 
79 
77 
78 
73 
71 - 

#? 

14 
04 

130 
150 
1 74 
225 
265 
200 
343 
375 
426 
477 
525 

- Y. 12, %14 n. m. 11 > 14 082 -11.1 
45 942 -0.4 

120 848 -8.4 
173 798 -10.6 
254 718 -14.7 
320 657 -16.2 
304 521 -17.2 
304 697 -20.0 
417 678 -20.9 
460 545 -25.6 
535 491 -30.1 
803 440 -33.6 
669 408 -36.1 
756 368 -39.2 

03 
M 
65 
72 
76 
80 
75 
73 
71 
73 
72 
70 
on 
GQ 

r a t  
- 

I 

14 
43 

171 
187 
219 
233 
274 
320 
365 
383 
408 
485 
5H6 
074 

Light 
- 

693 -11.7 
950 -4.0 
811 -5.3 
785 -6.7 
762 -7.2 
760 -7.0 
711 -8.1 
670 -9.6 
040 -11 .1  
618 -11.9 
552 -18.9 
640 -19.7 
470 -25.0 
417 -28.7 

90 
02 
Bo 
KO 
64 
58 
52 
61 
48 
49 
46 
39 
43 
42 - 

OQO -0.0 
936 -6.0 
8G1 -5.0 
839 -4.0 
811 -4.9 
762 -8.0 
724 -8.4 
003 4 . 8  
655 -12.6 
627 -14.3 
686 -18.0 
547 -10.7 
513 -21.4 

s, W; 2/10 cs 

.. 
5G 
51 
43 
63 
73 
17 

143 829 -4.4 
171 800 -4.4 
237 735 -5.6 
2'jo 687 -8.7 
8ti3 526 -9. 2 

444 663 -11.5 
SO1 622 -14.1 
679 470 -17.6 
078 412 -3 .0  

401 6% -10.4 - 
ne), 
un- 
150- 
Wfl. 

opaque ice) 
' rnodcratc 
i60-3,790 ni. 

I I  I 

10/10 86 N; light snow 
surfaco. 10/10 se, SE. fog; cloudlesr 1/10 
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TABLE 2.-Free-air data for significant levels obtained by means of airplane and radiosonde observations-Cont,inued 

[Times are for 150th meridian] 
WINTER 1937-38. 

H-Height in decameters abovo sea level. 
P~Pressure in millibars. 

T-Temperature in degree centigrade. 
R-Relative humidity (percant). 

* Ai lane observation. 
# Rad? osonde observation. 

086 -15.8 
082 1 -11.4 
9G5 -8.8 
959 -8.8 
on9 I -0.3 -.. 
8% -8.6 

-n. 3 :f33 1 -R.2 

X4X -6.0 
n3.k -6. 5 
820 -5.4 
800 -5.6 
794 -4.3 
744 -6.0 
o m  -9.3 
6% -15.6 
548 --M.O 
614 -24.6 

E 9  
-18.6 
-1.2 

1.5 
1.1 
0.5 

-0.0 
-2.7 
-5.2 
-0.3 

-12.0 
-14.6 
-17.2 
-10.4 
-24.1 
-25.3 
-28.7 
-33.6 

I .  

-- 
90 
55 
50 
GI 

70 
05 
05 
54 
43 
12 
38 
38 
37 
35 
35 
a4 

14 1,016 -8.1 
36 887 -3.1 

151 854 -1.4 
179 833 -3.1 
101 811 -1.9 
223 779 -4.2 
220 773 -3.6 
260 737 -6.2 
312 69s -9.8 
325 684 -9.2 

02 ozn -2.9 

406 347 684 616 -10.5 -15.8 
4GS GGG -21.1 
478 558 -20.8 
404 546 -21.6 
535 517 -25.2 

I 1  

Cloudless. 

73 
60 
46 
36 
31 

28 
27 
25 
28 
23 
22 
21 
21 
21 
21 
21 

30 

- 

#Dee. 8, 0:04 8. m. 
I ,  I 

14 1,016 -11.1 78 
76 038 -4.9 47 

105 120 904 874 -4.5 -3.7 36 20 
218 781 -4.0 24 
2 W  710 -6.0 23 
361 648 -10.5 10 
303 622 -15.2 18 
407 504 -19.8 16 
646 607 -25.2 16 
615 461 -33.0 15 
841 443 -36.7 15 
756 377 -40.3 15 

I !  

Cloudless. 

#Doc. 9. 0:PW a. m. 

14 1,017 
70 032 

117 886 
159 836 
217 774 
256 732 
313 (is0 

-17.9 36 
-18.0 40 
-17.7 42 

343 651 -27.0 36 
462 548 -20.8 37 
XIW 514 -30.2 34 
BSO 1 416 1 -3i.R I 35 

Cloudless. 

t Dec. 10. 8 5 0  a. m. 

14 1.003 
60 040 
08 804 

208 764 
234 137 
256 715 
307 866 
360 614 
426 560 
477 521 

-24.4 
-22.1 
-20.3 
-33.0 
-32.0 
-31.8 
-35.5 I 
-32.5 

-42.4 
-39. a 

- - - -  I 
I I  I 

Fcw As, unknown. 

- 
55 
39 
38 
39 
42 
30 
42 
37 
37 
39 
- 

*Dee. 11 - 
14 

97 
152 
210 
234 
PO6 
278 
300 
350 
364 
410 
454 

48 

- 1I-G 

- 
001 
045 
882 
817 
746 
727 
GW4 
OR2 
655 
010 
Go3 
664 
629 - 

t, UI 

k25 a. m. 
I 

-24.0 
-24.1 54 
-28.1 54 
-31.8 55 
-30.5 56 
-36.8 67 
-37.1 67 
-36.1 60 
-35.0 55 
-37.1 52 
-38.3 G2 
-3G.0 47 
-37.6 42 

I 

uowu. 
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TABLE 2.-Free-air data jar  significant levels obtained by  means of airplane and ra.diosonde observations-Continued 

[Times are for 160th meridian] 

W I N T E R  1037-38. 

H-Height in decameters above sea level. 
P-Pressure in millibars. 

T-Temperature In degree centigrade. 
R=Reletive humidity (percent). 

Airplane observation. 
# Radiosonde observation. I 

II #Dee. 14, 9:21 a. m. #Dee. 11, 4:04 p. m. 

14 991 -26.2 49 
137 834 -30.5 38 
291 720 -31.4 36 
297 687 -27.6 36 
336 630 -25.2 38 
402 674 -29.0 48 
468 623 .-3? 1 48 
561 456 -38.7 43 
672 390 -44.1 44 

4/10 As, SW. 

14 
98 

161 
264 
281 
346 
382 
438 
471 
503 
587 
020 

969 
8fS 
799 
700 
688 
626 
598 
558 
629 
500 
452 
428 

-18.1 88 
55 
Ea 
62 
65 
70 
74 
75 
74 
69 
75 

I 

~~ . 
-10.8 
-7.2 

-10.3 
-12.8 
-15.2 
-17. R .. . 
-19.8 
-22.1 
-26.8 

. -31.5 
-37.3 

10/10 As, 8. 

#Doc. 15, 8:31 n. m. #Dee. 12,12:12p. m. - /I _- 
I 

14 
47 
88 

110 
176 
205 
272 
313 
375 
436 
482 
531 
605 
688 
830 

L_ 

5/ia 

__ 
14 

107 
146 
215 
326 
464 
557 
887 
766 
896 
_I 

998 
953 
001 
870 
805 
773 
706 

-29.6 
-18.4 
-16.3 
-n. A 

76 
33 
40 
39 
43 
42 
38 
35 
34 
34 
35 
33 
32 
31 
31 

' 
975 -19.0 00 

-8.0 78 
-8.0 83 
-7.7 70 

-17.0 72 
-30.4 78 
-39.4 79 
-40.9 80 
-45.8 79 
-61.1 70 

.. 
-13.1 
-15.8 
-19.6 .. 

671 -20.4 
615 -20.8 
504 -25.5 
630 -27.0 
490 -31.5 
446 -35.9 
397 -37.G 
323 -37.9 /I 3/10 St, 5; 2/10 As, SW. 

/ 
33 
35 
35 
35 
35 
36 
36 

t 
5 
39 
34 
35 
36 
36 
35 
35 
0 

- 11 #Dee. 10, 8330 a. m. 
s, w. II ld 980 -20.7 

893 -12.5 
861 -8.4 
846 -8.2 
836 -10.1 
768 -11.5 
742 -11.5 
710 -13.4 
676 -16.8 
612 -21.4 
570 -26.4 
810 -32.0 
470 -32.2 

66 
69 
69 
68 
65 
03 
61 
(io 
60 

200 
225 
250 
298 
367 
418 
600 
550 

14 
60 
08 

129 
194 
258 
347 
413 
473 
537 
870 
770 
826 
028 
DQ1 

1,147 
1,220 
1.291 

903 -31.2 82 

~ B G  -17.0 aa 
932 -23.1 38 

849 -13.0 34 
770 -14.3 31 
714 -15.2 26 
634 -17.6 24 
870 -22.7 22 
534 -28.6 20 
488 -34.3 20 
404 -38.3 20 
348 -43.4 19 
322 -47.0 19 
274 -49.1 18 
248 -32.2 18 
196 4 2 . 4  17 

157 -55.0 18 
175 -62.8 18 

- I1 - 
Few As, unknown. 

I I  

#Dcc. 17. 0:05 a. m. - 
RO 
65 
52 
65 
Ea 
60 
59 
87 
49 
48 
51 
46 
47 - 

14- 980 -26.1 
65 9% -10.6 

139 830 -6.8 
186 284 -7.9 
243 (27 -10.7 
290 684 -12.4 
370 607 -15.8 
426 668 -20.6 
530 493 -33.8 
611 438 -40.5 
747 358 -45.9 
882 292 -GZI 

1,048 226 -64.0 

1/10 I t  s, unknown. 

I I  

'Dee. 14,8:86 a. m. II - 
14 
21 
29 
42 
71 
70 
88 

106 
120 
132 
147 
216 
283 
382 
444 
460 
475 

I I II 
Cloudless. 069 -18.2 85 

958 -124 _ _ _ _ _  
940 -12.1 _ _ _ _ -  
934 -12.9 ___- -  
eon -11.3 _ _ _ - -  
890 -9.3 __-- -  
880 -9.3 _ _ _ - -  
800 -10.1 _ _ _ - -  
844 -4.0 __- - -  
830 -3.9 _ _ _ - -  
815 -3.9 _ _ _ - -  
746 -8.4 _ _ _ _ _  
675 -14.6 ._.__ 
600 -19.0 ___ - -  
552 -24.2 _ _ _ _ _  
532 -20.7 _ _ _ _ _  
528 -27.4 s7  

I 1  

*Dee. 18. 8:47 R. m. I I  
#Df 

91 
73 14 
70 45 
02 76 
66 124 
58 212 
49 209 
50 419 
71 510 
70 565 
70 672 
76 756 
73 847 
88 053 

1, oia 
,400 - 

Hea 

- - 

- 

14 
23 

970 
968 

-15.4 
-6.0 
-2.7 
-2.4 
- 5 . 1  

0.6 

-4.5 
-9.2 

-13.7 
-12. 9 
-17.8 
-20.0 
-22.4 

', from 

0. a 

- 

983 
907 
862 
814 
773 
703 
6GG 
610 
570 
608 
455 
426 

332 
304 

3, U' 

370 

/ 

29 960 
85 952 
83 896 
87 881 

lOfj 871 
171 802 
231 743 
296 693 

374 616 

476 537 

a06 a71 

440 663 I/ loll0 As, 5; moderate 
turbulence from 4.440 in: 
modernte snow from 4,600 
m. ll m. 9/10 As, 8 1 1  I I I  I 

p snok; 10/10 Lt, 5. 11 6/10 As, SE. 11 3/10 As, E. 
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TABLE 2.-Free-air data for significant levels obtained by means of airplane and radiosonde observations-Continued 

[Tlmes are for 160th meridian] 

WINTER 1037-38. 

HEHeight in decameters above sen level. 
P~Pressure In millibars. 

T-Temperature In degree centlgnde. 
R==Relativc humidity (percent). 

Airplane observatlon. ---- # Radiosonde observation. 

#Jnn. lG, 9:28 a. xu. ( 1  *Jnn. 10, 8:40 a. m. - 
76 
77 
70 
83 
91 
73 
71 
70 
69 
81 
92 
70 

88 
87 
85 
84 
70 

an 

- 

-- II - I I II I , I I -  I 
984 
066 
955 
032 
903 
880 
803 
852 
837 
793 
750 
727 
706 
044 
593 
G66 
543 
496 
- 

-24.3 
-22.9 
-23.3 
-10.1 
-14.7 
-6.8 
4 . 0  
-7.5 
-7.7 
-11.1 
-14.7 
-15.8 
-17.9 
-23.6 
-28.0 
-30.6 
-33.1 
-3s. 3 - 

I 

14 
28 
35 
64 
78 
01 
111 
121 
135 
177 
219 
24 3 
266 
333 
393 
420 
455 
610 
- 
in/io sc NW 2,430-2,~50 

m: 7/10 Ai,  unk6own, 3,760- 
4,2GO m; moderate tnrbu- 
lenco, 2,190-4,550 in; icc lor- 
mntion 4,0204,260 m. 

#Jnn. 19, 1O:ll n. m. 

14 984 -23.7 8.5 
15,5 814 -13.0 75 
190 760 -15.6 81 
371 GO7 -24.0 72 
492 514 -31.2 72 
541 482 -34.0 71 
BOO 436 -38.0 70 

776 339 -47.4 65 
8GG 296 -50.8 66 

660 403 -41.7 68 

10/10 sc, NW. 

#Jan. 10, 11:55 8. m. 
_____--- 

14 984 -22.6 64 
66 930 -0.0 83 
139 834 -13.6 67 

370 612 -26.4 __.__ 
255 687 -21.0 RG 

I -- 
Light snow; 10/10 Sc, W. 

#Jnn. 20, 1123 8. m. 

;I 905 -25.1 56 

- 
14 977 -19.8 86 

108 859 -24.0 61 
267 688 -2G.2 73 
369 597 -36.2 71 
439 538 -40.0 68 
510 486 -42.6 86 
674 442 -45.2 67 - 
Light snow; loll0 St, SE. 

14 970 
130 833 
101 801 
218 712 
277 888 
358 618 
436 556: 
6!3 404 
846 415 
G91 3SO 
754 355 
834 316 

084 250 
1,059 224 
1,144 107 
1,232 171 
1,321 148 
1,413 128 
1,494 113 

914 zsn 

022 -30.4 
010 -27.0 
997 -20.2 
958 -25.8 
927 -27.2 

67 14 
68 25 
60 35 
62 53 
64 81 
GG 04 
67 100 
08 117 
GQ 127 
70 151 
73 178 
68 190 
83 243 
64 295 
60 357 
47 398 
46 438 
41 485 

-8.4 68 
-0.0 GO 
-13.0 GO 
-10.2 64 
-19.2 65 
-28.2 65 
-35.4 05 
-30.4 65 
-40.2 G4 
-43.2 64 
-47.8 63 
-49.9 63 
-54.8 02 
-58.0 02 
-68.2 02 
-58.2 62 
-64.5 02 
-54.0 82 

905 -25.1 
876 -26.1 
855 -25.6 
834 -25.0 
823 -23.7 
705 -22.2 
750 -22.5 
734 -21.5 
683 -24.7 
035 -26.0 
591 -27.5 

611 -34.0 
563 -30.0 

- II - 

- I/ 10/10 SC, sw. 

I 

'Jan. 17,854 8. m. - 

___ 
-32.7 
-21.0 
-20.0 
-16.8 
-18.0 
-17.6 
-17.8 
-20.6 
-25.4 
-30.4 
-33.7 
-30.2 
-37.9 
-40.0 
-43.0 - 

- 
,003 
974 
804 
807 
740 
OD5 
625 
5Q1 
402 
420 
363 
34 1 
323 
300 
283 
- 

ll #Jan. 17, O:l7 n. m. -20.0 
-2. 6 
-2.3 
-5.4 
-3. 0 
-3.8 
-2.7 
-5.2 
-5.7 
-3.9 

14 970 -23.8 
2D 936 -10. 0 
57 922 -4.0 
118 851 -6.8 
169 708 -12.7 
266 700 -21.1 
354 020 -27.4 
41G 567 --32.8 
462 632 4 5 . 8  
609 498 -41.3 
621 420 -54.4 
G94 377 -61.8 
720 367 -54.4 

84 
84 
66 
65 
63 
64 
62 
61 
51 
51 
50 
50 
60 - 

un- - 

-4.5 
-6. 5 
-8. (I 
-12.0 
- I t .  6 
-17. Q 
-21.6 I I  I 

G/lO St, W; 4/10 CS, 
known. 

I I  #Jan. 18, O:IO n. m. 

~ 

14 
80 26 
81 44 
49 75 
44 131 

59 238 
03 309 
59 408 

67 090 
713 

52 202 

080 -25.7 83 
O&? -10.5 70 
943 -14.8 77 

002 83s -7.6 -7.2 GO 62 
767 -11.4 GO 
731 -15.0 GO 
660 -10.8 65 
679 -29.8 01 
521 -30.3 GO 
444 -87.7 61 
416 -42.2 _ _ _ _ _  
374 -48.4 -__--  

-35.5 78 
-25.0 45 
-22.3 43 
-21.8 40 
-27.0 37 
-24.7 38 
-26.2 34 
-27.0 32 
-30.0 31 
-35.5 31 
-37.1 30 
-41.0 31 
-40.2 ao 

~ 

#Jau. 21, 9:lO a. m. __-- 
, I  

14 970 - 8 . 2  
66 016 -14.2 
104 808 -11.1 
180 784 -14.3 
245 718 -20.1 
305 Gfil -23.4 
400 686 -27.0 

529 485 -31.G 
587 448 -34.0 
634 410 -30.0 

457 535 -2s.6 

14 
39 
85 
126 
391 
490 
594 
640 
604 

-22.2 
-23.0 
-23.6 
-24.0 
-29.0 
-36.0 
-30. 6 

583 
498 
430 
403 
376 

-42.1 
-44.4 I 

I ,  

5/10 Ac, NW; 5/10 OS, UU- 
known. 11 3/10 St, 8W; 1/10 .b, W. 11 
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TABLE 2.-Free-air data for 9igni$cant levela obtained by means of airplane and radiosonde observations-Continued 

(Times are for 150th meridian] 

W I N T E R  1937-38. 

HPHeight  in decameters above sea level. 
P=Pressure m millibars. 

T=Temperature in degree centigrade. 
R ~ R e l a t i v e  humidity (percent). 

Airplane observation. 
# Radiosonde observation. 

"Jan. 25,8:52 a. m. #Fob. 3, 8:45 a. m. - 
*Jan. 22. 8:24 a. m. 

.- I I  I I 1  
14 
64 
64 
79 
90 

100 
107 
124 
140 
164 
192 
203 
238 
322 
385 
409 
443 
519 

1,022 
968 
955 
937 
924 
911 
903 
882 
864 
837 
807 
796 
760 
681 
626 
600 
579 
521 

60 
oa 
GO 
5s 
58 
52 
50 
46 
43 
37 
36 
36 
32 
20 
26 
26 
28 
38 

88 
88 
88 
91 
91 
93 
90 
90 
89 
92 
95 
73 
61 
68 
73 
73 
76 

14 
35 
53 
65 
77 
82 
87 

111 
117 
133 
141 
158 
198 
247 
2% 
275 
348 
425 
438 
508 

:: /I 
77 

14 1,010 -19.9 
19 1,008 -16.8 
36 985 -15.9 
44 974 -16.2 
52 965 -10.0 
95 912 -18.3 

116 885 -19.4 
145 852 -19.8 
159 835 -18.4 
177 815 -18.3 
194 197 -19.5 
212 778 -19.7 
268 721 -24.4 
318 673 -28.9 
373 623 -32.5 
379 618 -31.8 
441 5(iG -36.1 
503 517 -41.1 

1,010 -36.7 79 
950 -20.0 60 
811 -26.9 61 
780 -27.7 69 
728 -29.1 53 
679 -30.9 62 
625 -33.2 51 
589 -35.0 49 
535 -37.8 49 
502 -40.9 _ _ _ _ _  
405 -42.6 _ _ _ _ _  
374 -44.9 _ _ _ - _  
344 -47.1 _ _ _ _ _  
480 -42.n _ _ _ _ _  

I 

14 
57 

170 
109 
247 
298 
353 
306 
462 
507 
538 
648 
707 
763 

14 1,013 -40.8 
43 972 -18.6 
62 948 -17.9 
68 940 -18.4 
91 911 -15.7 

119 878 -13.5 
128 868 -13.2 
166 823 -15.2 
221 767 -17.2 
292 fig8 -21.5 
301 689 -21.1 
337 656 -22.5 
411 593 -26.9 
469 546 -30.2 
514 513 -33.6 

,000 -24.9 
971 -27.3 
942 -26.2 
932 -24.5 
917 -24.3 
012 -22.8 
004 -22.8 
875 -25.0 
868 -21.1 
850 -20.8 

62 
58 
50 
48 
42 
38 
39 
38 
36 
35 
34 
33 
- 

84 
85 
88 
80 
89 
85 
79 
78 
74 
64 
57 
47 
43 
41 
39 

.~ ~ 

837 -16.4 
821 -16.4 
778 -19.6 
728 -22.9 
717 -22.4 
701 -22.6 
633 -27.2 
569 -32.0 

505 -36.7 
5tie -32.0 

Light fog; few As, un- 
known. 

I I  
Light ground fog; 1/10 C< 

unknown. 

#Jan. 25, 9:21 a. m. 

L ,  I 

Light ground fog; 6/10 As, 
N E ,  and light snow from 
3,790 m. 

Light ground fog; 1/10 As, 
N W ;  2/10 St, N E .  

I 

loll0 St, N W ,  871 
m. 

/I #Jan. 22, 11:48 8. m. #Jan. 28, 9:00 a. m. 

I 

#Jan. 31, 10:36 a. m. 78 
57 
49 
39 
37 
35 
32 
31 
30 
20 
29 
28 
26 
26 
26 
27 

-40.1 
-20.1 
-18. 6 
-20.0 
-24.1 
-25.6 
-28.6 
-31.6 
-35.5 
-36.8 
-39.4 
-43.0 

-47.0 
-47.5 
-47.0 

Light ground fog; 2/10 As, 
NE. 

#Feb. 5, 8:44 a. m. 
I I  I 

14 
69 

101 
' 192 

262 
202 
365 
414 
479 
541 
582 
638 
699 
775 
867 
885 

1,013 
937 
896 
792 
720 
692 
624 
532 
532 
486 
453 
423 
386 
344 
300 
292 

- 
81 
56 
58 
66 
55 
53 
55 
54 
53 
53 
63 
51 
- 

14 
62 

131 
200 
230 
290 
372 
430 
518 
A01 
720 
813 

I 002 
938 
851 
778 

-24.3 
-23.2 
-20.8 

- 
86 
84 
88 
78 
64 
58 
52 
54 
64 

14 
46 
67 

108 
179 
274 
324 
349 
410 
461 

-33.4 80 
-25.5 72 
-22.1 71 
-18.3 61 
-13.6 47 
-18.0 37 
-21.2 34 
-24.0 __-__  
-25.8 _ _ _ _ _  
-29.1 _ _ _ _ _  

14 1,017 
65 948 

155 840 
191 802 
252 734 
347 644 
406 595 
466 E43 
549 483 

-22.4 
-18.0 
-18. 6 
-19.2 
-24.0 
-29.8 
-33.2 
-38. 9 
-44.8 

-16.8 
-18. a -41.8 

-33.0 
-25.4 
-30.3 
-31.3 
-30.6 
-32.1 
-34.0 

77 
68 
69 
68 
65 
GS 
62 
03 1 

14 1,023 
70 944 

136 858 
190 796 
232 749 
278 703 
327 0.54 
367 620 
488 519 
523 494 

444 
373 
326 

Light ground fox; 2/10 St, 
N E ;  1/10 As, NW. 

1/1OAs, N E ;  3/10 Ci, NW. 
Snow flurries; 10/10 St, 

N W .  Light ground fog and 
XPeb. 1, 8:45 a. m. 

'Fob. 6,8:29 8. m. - - 
#Jan. 29. 9:25 a. m. I! Light ground fog; 1/10 Cs, 

unknown. 

Ban. 23, 0:20 a. in. - 
021 
998 
956 
915 
838 
809 
780 
728 
690 
651 
602 
548 
483 
408 
368 
331 
282 
- 

- 
-20.5 
-21.2 
-21.6 
-16.3 
-17.7 
-17.8 
-20.7 
-22.6 
-24.1 
-26.4 
-30.1 
-33.7 
-38. 0 
-43.1 
-44.3 
-49.6 
-54.6 

-33.9 81 14 

-19.1 52 62 
-12.2 40 96 
-10.4 32 x3 
-11.5 30 lS7 
-12.8 24 

-17.8 _ _ _ _ _  
-18.4 _ _ _ _ _  
-18.9 _ _ _ _ _  
-23.2 _ _ _ _ _  
-26.2 _ _ - _ -  
-28.6 _ _ _ _ _  
-31.7 _ _ _ _ _  
-33.8 - -___ 

-23.8 50 30 

-14.8 22 g; 
302 
342 
400 
464 
555 

739 
812 
915 

86 14 
!i 32 

1 125 

51 224 

46 

43 416 
44 466 

503 

01 s": 
52 ;;; 
44 :: 48 274 

_ _ _ _  
_ - - -  

,021 -44.6 
995 -30.5 
966 -27.1 
922 -26.7 
875 -21.9 
826 -21.4 
778 -24.3 
705 -23.9 
714 -24.5 
647 -29.0 
039 -29.1 
585 -32.8 
344 -34.7 
517 -36.4 

55 
58 
58 
57 
56 
57 
Ks 
58 
55 
50 

14 
32 

171 
267 
319 
378 
416 
464 
402 
660 
586 
614 
- 

10/1 
snow 

I ,  013 
987 
813 
712 
664 
610 
576 
€20 
516 
401 
451 
432 
- 
AC? 

mica 

#J 
-29.9 82 

zg:; ;; -- 
-26.9 51 14 
-29.0 48 86 
-32.0 46 143 
-35 4 44 187 
-37.8 44 266 
-40.4 43 300 
-46.1 42 342 
-46.1 41 426 
-46.6 42 810 

GOO 
701 

E;  light fog; 781 
- 

.26,  10:54 a. m. 

- 
77 
42 
39 
35 
30 
20 
28 
26 
25 
25 
25 
25 
- 

~ . .  
167 830 
202 793 
252 740 
299 698 
336 663 
376 629 
415 593 
548 408 
590 471 
636 442 
670 422 
716 396 

013 -34.8 
018 -11.2 
840 -11.7 
803 -10.2 
723 -11.5 
692 -11.7 
654 -13.8 
586 -14.2 
524 -21.7 
461 -26.6 
402 -29.0 
361 -32.5 

I I  - 
Light smoke; cloudless. 

#Jan. !Z7,9:00 a. m. 

I ,  

Light smoke; 8/10 Ci, un- 
known. II #Feb. 6.  10:55 a. m. Snow flurries; loll0 St, 

NE. 

'Feb. 3, 8:18 a. m. 

#Jan. 24, 8:53 a. m. 

I ,  I 

14 1,0?0 -40.0 77 
2R 1,002 -24.3 54 
65 951 -22.8 49 
97 912 -21.8 49 

121 879 -21.8 51 
158 836 -21.8 49 
209 779 -24.1 42 
248 738 -23.2 38 
306 683 -25.4 34 
364 629 -29.4 31 
437 508 -31.0 28 
477 536 -34.0 28 
555 480 -35.4 27 
602 448 -39.7 26 
660 412 -41.3 _ _ _ _ _  
724 374 -43.6 _ _ _ _ _  
770 345 -49.2 _- -_ -  
838 315 -40.7 _ _ _ _ _  
870 300 -50.6 _ _ _ - _  
970 268 -50.6 _ _ _ _ _  

#Jan. 30,9:20 a. m. -39.3 
-30.8 
-28. 0 
-25.8 
-25. 8 

76 
62 
75 
77 
77 
77 
66 
01 
53 
52 
52 
49 
48 
48 
40 
46 
44 I 

14 1,015 
32 988 
74 932 

110 886 
147 841 
180 805 
263 716 
340 043 
429 505 
448 549 
468 535 
562 466 
622 427 
716 371 
768 343 
858 301 
887 288 

14 1,015 -33.4 
83 926 -8.6 

114 887 -9.1 
134 862 -7.1 
205 788 -7.4 
223 770 -8.4 
310 687 -16.4 
3Mi 638 -19.0 
507 525 -26.0 
508 483 -29.8 
049 431 -33.8 
682 412 -36.0 
732 383 -28.0 
768 363 -39.6 

- 
14 
68 

353 
400 
477 
529 
505 
639 
739 
803 
831 
920 
988 

- 
84 
72 
69 
58 
48 
43 
40 
40 
37 
36 

.36 
35 
36 I t  

14 1,010 
22 996 
31 085 
66 937 
91 907 

124 866 
183 798 
219 757 
28F 888 
365 615 
427 562 
470 526 
498 505 

-38.7 70 
-28.0 74 
-27.1 75 
-26.6 80 
-27.6 82 
-27.9 84 
-30.7 79 
-30.0 70 
-33.9 63 
-39.2 61 
-41.9 _ _ _ _ _  
-43.9 __- -_  
-45.5 __-__ 

-58.2 
-28.8 
-32.2 
-35.3 

,018 -20.6 
948 -20.4 
644 -21.8 
600 -23.2 
543 -28.0 
500 -30.7 
460 -34.8 
432 -37.2 
373 -39.0 
340 -43.0 
326 -44.9 
285 -46.2 
268 -44.8 

-3G. 5 
-38.0 
-41. 6 
-42.0 1 
-45.0 
-45.0 
-45.0 
-46.0 

I I I  
Light ground fog and 

smoke; cloudless. 

- I1 ' II 
. I  ' 

11 Light snow; 10/10 St, W. ground fog. 
Few As, unknown; light Light ground fog; clond- 

le.% 
Light pound fog; few Cs. 

unknown. 
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TABLE Z.--Free-air data fa,* significant levels obtained by means of uirplane and radiosonde observations--Continued 

[Times are for 150th meridian] 

WINTER 1937-38. 

H-Height in decameters above sea levo!. 
I'=Pressurc in millibars. 

T -Tampcrature in degreo centigrade. 
R-Relatiro humidity (percent). 

* Airplauo observation. 
# Radiosonde observation. 

------- 
#Feb. 13, 021 a.m. 

016 -33.1 
871 -10.8 
944 -11.5 
024 -10.0 

847 z;:: 
-8.5 
-8.9 
-7.9 715 -13.0 

$: -14.6 -14.0 

2; -14.2 
-17.7 673 

"8":: -11.1 

508 zz,::; 
i:; -23.2 -a. a 

I '25.3 

I I II 
010 -26.8 84 
934 -10.2 72 
835 -6.2 62 
827 -1.0 47 
832 -2.1 38 
800 -3.2 34 
729 -3.0 32 
678 -6.0 30 
612 -7.2 30 
670 -10.2 29 
518 -13.2 28 
4E4 -15.9 28 
438 -19.2 28 
380 -24.2 27 
333 -27.4 26 
dI2 -28.3 26 
200 -36.4 26 
211 -40.1 26 
184 -30.4 20 
137 -37.8 26 

14 1,007 
80 913 
155 830 
210 700 
274 700 
371 620 
446 560 
632 497 
657 478 
686 390 
734 372 
776 349 
877 302 
924 281 
074 201 

1,013 246 
1,091 220 
t ,  L A Y  2u6 
l.?.:i 178 
1,337 161 
1.470 127 

-28.9 80 
-14.3 68 
-10.1 57 
-18.1 55 
-21.3 49 
-24.9 ____. 
-26.1 _ _ _ _ _  
-30.3 _ _ _ _ _  
-3!! .S __.__ 
-30.0 __.__ 
-39.3 --._- 
-41.0 _ _ _ _ _  
-43.2 _ - - - -  
-42.6 _ _ _ _ _  
-41.6 .____ 
-41.3 __.._ 
-38.2 .____ 
-37,s ..~.. 
-38.0 .~ - 

1 

1 

__ ' - 1 1  

dPch. 31. 11:Il zi. 111. ....----- 

I1 ---- -- 



22 

TABLE 2.-Free-air data for signijeant levels obtained by mean8 of airplane and radiosonde observations-Continued 

(Times are for 160th meridian] 

WINTER 1837-38. 

H-Height in decameters above sea level. 
P=Pressure in rnllllbars. 

T-Tempcrature in degee  centigrade. 
R-Relative humidity (percent). 

Airplane observation. 
C Radiosonde observation. 

#Mar 4.9:OO a. m. #Mar. 7. 8:12 a. m. #Mar. 9,8:46 a.m. *Mar. 12,8:25 a. m. #Mar. 14, 8- 
*Mar. 2,8:14 a. m. 

-22.6 84 Light Smoke; FeN 
-28.2 89 NE. 
-34.2 82 
-39.4 80 

- I I  14 I 997 
- 
978 
970 
962 
912 
859 
832 
824 
808 
770 
723 
676 
61i 
539 
489 

SC, v ha 

- 

- 
978 
643 
572 
535 
472 
403 
376 
33 1 
291 
263 
245 
I95 
176 
157 - 
Q 
r. 1: 
968 
875 
791 
731 
661 
605 

491 
457 
433 
395 
36( 
331 
28E 
27( 
25( 
21( 
201 
17% 
16; 
141 
1% 
11( 
10: 
0: 
81 

AS, 
:now 

- 

ma 

- 

- 
14 
21 
28 
68 

114 
138 
146 
163 
197 
244 
295 
301 

- 
96 
38 
29 
20 
30 
30 
31 
33 
- 

- 
-10.4 97 
-4.9 65 14 
-3.0 66 130 

-18.8 62 247 
-26.6 62 326 
-30.7 61 401 
-34.1 61 479 
-41.9 _ _ _ _ _  614 
~ 1/10 Ac, N; 559 

- 
14 
23 
34 
80 
85 
97 

136 
157 
164 
172 
177 
180 
219 
268 
316 
389 
463 
524 

I 
83 
46 
‘17 
41 
39 

._ ... 
85 35 969 
60 120 871 
46 605 526 
40 587 471 
40 6-58 428 
39 724 389 
38 884 309 

14 981 -10.9 
300 672 -16.1 
342 634 -18.7 
471 531 -96.1 
601 443 -35.6 
842 313 -42.0 

001 -12.7 
800 -1.4 
740 -7.4 
663 -14.8 

-21.8 
523 -24.9 
452 -29.4 
486 -27.2 

081 -11.8 
970 5.5 
956 7.5 
905 6.1 
899 5.2 
886 5.1 
845 1.9 
8W 1.2 
816 1.9 
807 6.0 
803 5.7 
789 6.7 
761 6.0 
717 2.4 
676 -1.0 
615 -7.4 
559 -14.3 
510 -18.6 

, I  

Light fop rind smoke; Fow 
As. unknown. *n. 

12 a. n 
-14.7 
-3.9 
-3.5 
-2.7 
-3.0 
-2.3 
-1.5 
-1.6 
-4.2 
-3.6 
-6.8 

-10.0 
-11.2 
-14.0 
-19.8 
-25.9 

ci. N’ 

- 

lknowl 

- II- 
II Cloiidless. 458 

#Mar. 10, 828 a. m, II *Mar. 8, 8:15 a. m. 
1 140-1 630 

i r o h  18461~1. 

:45 n. m. 
-5.5 85 

-20.0 71 
-25.5 70 #Mar. 1st 
-30.2 70 _x 

-39.6 67 
-42.2 _ _ _ _ _  
-47.4 _ _ _ _ _  
-46.1 _ _ _ _ _  
-43.5 .____ 509 

_ _ _ _ _  

-34.4 71 -14.3 €8 

-46.0 _ _ _ _ _  -10.0 $ ig -22.8 e5 

-42.6 -38.7 _ _ _ _ _  

lii I :$ -13.0 -13.4 67 
7g8 

5 0 4 3  l0/10 stp 
-37.4 _ _ _ _ _  Snow f i d e s ;  

NE. 

- 
975 
918 
870 
8.53 
779 
722 
682 
633 
591 
530 
463 
413 
377 
351 
335 
291 
267 
246 
223 
197 
185 
167 
143 
I29 
119 
105 
92 
81 
72 
- 

-7.9 
-5.4 
-6.3 
-7. 1 
-9.6 

-12. 6 
-1.4. 0 
-16. 6 
-22.0 
-23.6 
-28.0 
-83.3 
-33.7 
-35.6 
-38. 5 
-39.6 
-39.6 
-37.8 
-35.2 
-35.0 
-35.0 
-33.2 
-33.2 
-32.2 
-32.0 
-30.8 
-30.8 
-30.6 
-30.3 
- 

- 
85 
72 
56 
52 
56 
53 
51 
46 
46 
42 
42 
44 
40 
41 
40 
- 

14 993 -14.3 
20 986 -6.9 
34 969 -2.0 
58 939 -1.7 
96 896 -5.1 

114 875 -5.3 
119 869 -4.6 
167 816 -7.4 
199 784 -9.5 
214 769 -9.4 
270 714 -12.0 
334 657 -16.4 
396 605 -21.4 
448 563 -26.2 
511 616 -30.5 I 

:25 a. 1 - 
-12.9 
-0.7 - 10.8 

-14.6 
-19.3 
-23.0 
-28.8 
-29.5 
-29.0 
-29.2 
-32.8 
-34.4 
-38.8 
-40.4 
-40.2 
-40.0 
-39.0 
-3s. 1 
-35.8 
-34.0 
-33.0 
-32.4 
-30.7 
-29.8 
-2a. 0 
-34.6 
Bnowl 

II Few Sc, W. 

__ I1 #Mar. 8, ll:04 n. m. - 
1:09 a. - 
-1.8 
-2.0 
-2.0 
-4. c 
-6.2 
-7.2 

-17.1 
-21.0 
-28.0 
-27. 9 
-38. 8 
-47.6 
-51.4 
-52.1 
-64.3 
-52.0 
-63.8 
-62.6 
-51.4 

#March 3 
I 

992 I -5.6 
875 -3.0 

14 990 
102 884 
130 852 
210 770 
231 749 
282 702 
380 617 
438 571 
636 Mx) 
636 435 
778 357 
862 313 
959 272 

1,086 223 

1387 140 
1:48l 121 
1,638 96 

::E ;!! 

14 
111 
1M) 

349 
462 
562 
653 

73R 
78 1 
873 
U82 

1,@30 

1.124 
1,145 

E; 

706 

i,nm 

65 
48 
47 
44 
34 
35 
34 
31 
33 
29 
27 
25 
26 
28 
?6 
25 
24 
23 

gn 
926 
8% 
858 
782 
728 
088 
630 

62 
180 
456 
428 
400 

!$ 

/ 

480 -28.0 
424 -30.2 
393 -54.8 
3i6 -36.8 
353 -37.8 
308 -39.6 
272 -39.8 
240 -39.8 
233 -36.8 
215 -30.8 
208 -36.3 

I - 
Few 6c, W. 

- I1 Few Ac, NW. 
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4ELg 1.-Free-air data for standard levels above sea level obtained by  means of airplane and pilotdalloon obsermtions, winter 1966-37 
T 

[For times of ascents see table I] 

P-Pressure in rnilllbnrs. D-N'hd direction. 
T-Temperature In dcgrcos centigrade. 
R-Relative humidity. V-Wind velwIty, metem por second. 

SEPTEMBER 1936 

YORNINO OBSERVATION3 

I I 

_c 

--.__ 
14.3 48 
12.0 08 
12.8 60 
12.0 48 
13.0 45 
13.0 43 
11.2 40 
11.0 55 
10.8 49 
13.2 50 
8.3 82 
8.6 81 

11.8 51 
14.0 38 
14.7 37 
--2_ 

- 
sse. 
e. 
ne. 
ene. 
ne. 
e. 
ssw. 
calm 
cnlni 
0. 
ese. 
calm 

e. 
sw. 
0. - 

TP T R D 

D _ _ _ _ _ _ _ _ _ _ _ _  e. 
__--- 
D _ _ _  _ _ _ _ _ _  _ _  we. 
1'950 7.6 GG SC. 
3 944 8.7 76 e. 
1 913 4.0 03 cne. 
11042 4.9 e. 
1038 0.0 28 eno. 
01045 6.0 70 cnp. 
0952 0.0 57 cue. 

4.5 62 e. 
8953 9.6 13 e. 
2,042 11.2 55 n. 
1904 4.fi 73 sw. 
2965 0.4 Gti WSW. 
1062 7.2 51 e. 
4'058 0.5 34 0. 

1054 

I 

f P  T R D 

G _ _ _  _ _ _ _ _ _  .-- so. 
4 _ _ _  _ _ _ _ _ _  _ _ _  se. 
4894 6.3 82 SW. 
61880 0.5 80 cno. 
9 850 4.9 72 esc. 
8 855 4.5 73  esc. 
8 8fi3 4.4 73 IIC. 
3 S89 5.2 64 wnw. 
4 S9G 7.1 06 ne. 
1807 4.4 44 n. 
G 890 0.0 52 so. 
21R90 9.4 33 CSe. 
8,937 1.8 81 wsw. 
4008 3.7 81 wsw. 
7 005 6.4 50 se. 
R'003 8.0 33 a. 

_____-- 

I 

7 _ _ _  _ _ _ _ _ _  .-- srte. 2 _--  __-__- -- sw. 
0 _ _ _  _ _ _ _ _ _  _ _ _  s. 4 -_  _ _ _ _ _ _  _ - _  sse. 
4 700 -1.1 94 wsw. 4 GQ4 -0.0 94 W. 
4 7RG 0 . i  84 WSw. 4 002 -5.1 75 

10 i85 1.0 67 PSC. 10GO1 -5.4 73 PS~. 
9 781 -1.3 84 cne. lO!88 -5.3 57 one. 
2iE4 1.0 M LO. 1 b90 -5.6 70 S. 
2784 0.1 70 w. 4 093 -7.3 90 wnw. 
3 701 -0.4 80 eso. 1006 -8.G Q i  calm 
3 702 -1.5 40 n. 5 696 -0.3 77 n. 

14 793 1.2 45 sc. 7 700 -5.4 30 so. 
4 785 1.8 73 S S ~ .  4 GO3 -0.1 07 SSW. 

11 8M, -5.3 93 WSW. 17 705 -0.9 70 WSW. 
8802 -3.1 57 w. 13706 -9.9 89 
7 R02 3.8 30 SW. 1 707 -2.4 32 W. 
8 800 8.8 35 e. 0 705 -0.3 57 cSO. 

- 
a .. 
4 950 
2 945 
3 945 
5 944 
8 980 
1942 

0 951 
1959 
8 8-45 
0 951 

0R5 
2 906 

3 954 

n QSO 

3 961 

- 

I I  
.____ -.. ese. 
13.3 50 sc. 
11.4 57 0. 
10.4 58 ene. 
9.3 84 one. 

10.8 51 e. 
10.0 48 ne. 
10.3 52 calm 
11.8 4 i  me .  
0.5 47 sw. 

11.6 40 esa. 
5.7 90 SSP. 
8.0 70 _ _ _ _ _ _  
8.3 58 SW. 

11.5 38 e. 
13.0 34 one. 

I I  

- 
3 .-. . 
2 894 
2 590 
3 890 
7 880 
IO 881 
1 887 
0 892 
3 895 
1 902 

14 a0 
4 894 - _. 910 
2 910 
3 904 
7 898 

AFTERNOON OBYEIWATIONS 

. _ _ _ _ _ _ _ a .  3 . . .  
8.5 58 sa. 5 703 
8.0 61 sse. 2 787 
7.0 69 ene. 4 788 
7.3 61 cso. 7 785 
0.8 01' e. 0 i83 
5.0 GI n. 3 780 
7.2 0i WIW. 2 701 
7.1 54 ene. 3 701 
6.2 45 n. 3 798 
8.5 57 ese. 12 755 
2.4 100 s. 5 789 
4.0 78.-. _ _ _ _  .. 805 
4.0 GP W. 5 805 
Q.? 32 se. 2 803 
9.8 34 e. 11 794 

4,000 meters 6,000 meters 

3 __.__-____-_ w. 
5 610 -12.1 98 ._____ 

60s -11.4 76 _ _ _ _ _ _  
600s --32,3 70 cse. 
5 FAIS -12.7 72 cse. 

G GO4 -14.0 91 nw. 
0612 -11.2 64 ne. 

2016 -11.G 21 se. 
1 GOO -11.3 82 sw. 

6 G 2 ?  -0.1 35 wsw. 

G GO8 -11.4 56 S. 

4611 -14.6 09 sSW. 

0017 -10.0 75 WSW. 
G22 -13.8 78 ._____ 

2023 -6.6 08 SSB. 

G . - - - - - - - - 
. -- 534 -14.4 
. _ _  533 -180 

4 533 -10.3 
4 5.0 -!a. 0 
4 532 -1S.z 
4 534 -IO., 
3 53.5 -21.0 
1 536 -21.1 

g 530 -16.7 
0 535 -10.0 

16 539 -24.1 
~ _ _  544 -20.2 

10 545 -13. G 
7 546 -11.5 

.-_ w. 4 
70 _ _ _ _ _ _  - _ _  
70 _ _ _ _ _ _  - _ _  
50 esc. 6 
81 se. 8 
80 - _ _ _ _ _ _  _ _  
84 ssw. 2 
74 ese. 2 
00 sw. 3 
18 _ _ _ _ _ _ _  _ _  
90 _ _ _ _ _ _ _  _ _  
00 _ _ _ _ _ _ _  _ _  
36 ______- _- 
52 w. 17 
25 w. 8 

ADDENDA, YORNINO OBSERVATIONS ADDENDA, AFTERNOON OBSERVATIONS - - 
I 6.000moters 1 7.000meters I 8,000 meters I 7,000 meters I 8,000 meters I 10,000 meters 

a4 wnw ZR _ _ _ _ _ _  ____..___ _ _ _ _ _ _  
7 1 wsw: I 11 I wsw. I 11 1 WYW. I 14 
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TABLB X-Free-air data for  standard levels above sea ltoel obtained by means of airplane and pilot-balloon observations, winter 
1~3k?r--Con timed 

OCTOBER 1936 

MORNINQ OBSERVATIONS 

6.5 
0.0 
3.3 
1.0 

._____ 
-7.0 
-0.6 
-0.8 
10.0 
0.4 
5.5 
3. 1 
9.0 

-2.7 
-3.1100 
-3.3 
-1.3 

2.5 
1.8 
4.0 
2.8 
8.6 

-6.4 
-0.0 
-4.4 

0.0 

0.8 

Date 

45 ene. 
42 enc. 
40 ne. 
32 ene. _ _ _  ene. 
50 one. 
44 m e .  
48 cne. 
5G ese. 
09 _____. 
70 ene. 
87 e. 
58 I?. 
92 __.-_. 

trsw 
77 enc. 
$5 0. 
d2 e. 
90 _ _ _ - - _  
70 ese. 
79 _____. 
60 e. 
89 s. 
85 C8C. 
GO esc. 
71 e. 
BY _ _ _ _ _ _  --- 

Surface, 1% meters ___- 
P T ! I ? !  D 

992 -2.4 e. 
987 -3.8’ e. 

- -I_--/- 
0i5 -4.0! ;I! Cue. 
YS7 -8.01 ; j /  ene. 
980 -3.3 4:;: ne. 
975 -4.2 G118 nnc. 
992 -13.01 tiill ne. 

I ,  ooo -18.5’ 8:’ calm 
987 -2 7 8‘11 n. 
984 2: 11 !I41 
930 -4.8.100 W i G  
908 -I.O!IW! calm 

. ~~ 

i.01 9’11 ______. 
1,010 -5. ij Ki sw. 

010 -5.8’ 95’ nno. i:wi -12.81 wi cse. 
998 -2.3 OBI calm 

994 -1.8,lNI nnw. 
990 -1.5 1011: _.___ 
983 -0.3 %j: n. 
690 -1.5 1fiW e. 

994 1.31 9’11 _.._.. 

-I 

AFTERNOON OBSERVATIONS A 

ADDENDA, MORNINQ OBSERVATION8 

---- -- --- e. 

9.0 49 s. 

1.3 59 sc. 

‘121--- __-___  
2 772 -11.21 
5 785 -9.7 
9 785 -2.51 
7 789 1.81 

. .-7W -1.4 
7 787 -2.0 
8788 -4.7 

10 7T7 0.1 

6 791 -13.4 
01704 -9.4 

127% -0.6 
5897 5.0 041 ssw. h? 0.5 ._ 898 1.0 90 _ _ _ _ _  _ _  - h m  -2.9 
3892 3.1 641 sse. 41787 -3.6 ._ 888 0.9 90 - - _ - _ _ -  .-I780 -3.1 

2891 -1n.o os sw. 41785 -2; 

_ j _ _  789 -11.0 

7 879 5.F 67 e. 5 i78 

3 8 %  -12.0 89 e .  11780 -13.0 
2901 -3.2 90 8. 41795 -3.0 
3/B01 1.0 62 sw. I 317061 -4.2 

AD1Ili”U.t. AFTERNOON OILRRRVATIONLI ./ 



25 

'I'aBLB 3.--lr'rc~-aCr data j n r  standurd levels above sea level obtained by means oj airplwne and pilot-balloon ohservatiol% 'Iointer 
1936-3?'-Continued 
NOVEMBER 1830 

YORNINQ OBSERVATIONS 
-_____-____---- 

-----. 
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TABLB a.--Pree-air data for standard levels above sea level obtained by means of airplane and pzlot-balloon observations, wintrf 

iQS6-3i'-~ontinued 
DECEMBER 1930 

XORSING OBSBBVATIONS 
I 

Burlow, 135 meters 
Date ~ 

P 1 'I' i R I  D ----- 

Means.- 895 -25.3 68 I t  l i  
I I--- I 1 _ _ _ _ _ _ _  1.005 -24.0 46 

2 ..____. 1,015 -30.5 41 
3 _ _ _ _ _ _  ~ 1,012 -27.8 49 
4 _ _ _ _ _ _ _  998 -:il.O 32 
5 _ _ _ _ _ - _  990 -27.3 54 
0 _ _ _ _ _ _ _  891 -29.0 60 
7 .______ 991 - 1 7 . 5  48 
8 _ _ _ _ _ _ _  986 -13.5 91 
9 _ _ _ _ _ _ _  958 -11.2 100 

10 _ _ _ _ _ _ _  978 -12.0 98 
1L.. ---- 990 -14.3 79 
12 _..____ 0 2  -28.0 51 
13 _ _ _ _ _ _ _  984 -27.4 41 
14. _ _ _ _ _ _  982 -37.2 20 
15 _ _ _ _ _ _ _  ___.. _ _  ..- .. 
10 _ _ _ _ _ _  978 -35.5 29 
17 _ _ _ _ _ _ _  984 -29.4 28 
18 _ _ _ _ _ _  997 -28.5 84 
19.-- _ _ _ _  1,004 --40.0 51 
20 .__--__ 1.m4 -38.9 40 
21 _ _ _ _ _ _ _  906 -38.9 04 
22 _ _ _ _ _ _ _  891 -41.1 45 
23.------ fB7 -30.1 56 
24.. _ _ _ _ _  986 -30.6 83 
25 _ _ _ _ _ _ _  990 -25.6 89 
26 _._____ 1,012 -23.0 80 
27 _ _ _ _ _ _ _  992 -10.0 98 
28 _ _ _ _ _ _ _  996 -5.8 85 
28 _ _ _ _ _ _ _  1,005 -5.0 89 
80 _ _ _ _ _ _ _  1.002 -4.7100 a i  _ _ _ _ _ _ _  1.003 -3.0 85 

I-1-1-1 

n. 
R. 
nnw. 
Uno. 
cno. 
calm 
calm 

calm 
W. 

ssw. 
e. 
w . 
cnlm 
W. 

sse. 

nnw. 
calm 
nnw. 
n. 
calni 
nnw. 
n. 
nne. 
n. 

__.___ 

.___.. 

.____. 

- - - - - -. 
se. 
W. 
e. - 

V P  T R D -- I 1-1-1- 
1960!-13.4! 8$ e. 
2 907 -13.4 40 ene. 
2964 -12.4 35 e. 
3'953 -12.1 31 e. 
3 943 -16.4 61 ese. 
1944 -16.0 46 .nw. 
0 942 -16.0 65 We. 
2 940 -11.8 03 esc. 
2922 -4.1. 71 e. 

. - - . . - - - . - 
1932 -27.3 56 SW. 

- 944 -25.8 62 ._____ 
1 ..- __.--. _ _ _  ese. 
0 954 -17.5 44 ese. 
2 948 -15.7 64 0. 
2 942 -15.3 50 e. 

- - - -. . - - - - - - 

5 900 -11.1 69 
5906 -11.0 40 
8 904 -12.3 35 

13 892 -15.0 30 
5885 -16.0 62 
1885 -16.5 48 
4 882 -14.4 75 
6Bso - 7 0  80 

111868 -415 68 
3 ._._____. _ _ _  a 
7854 -21.1 92 
4 - - - - -. - -. 
4 875 -18.4 38 

3 874 -25.3 61 

- _ _  882 -24.3 66 
5 . -. - - -. - -. 
6 894 -14.0 40 
8 888 -14.6 50 
9881 -15.1 36 
2 .-- _ _ * _ _ _  .__ 
7 878 -10.1 60 
3 885 -9.5 64 
3900 -14.8 94 
8 888 -4.8 81 

~ ._ 885 -7.5 100 
6901 -6.8 74 
2 . . - - -. . - . 

10900 -3.01 84 

. . - - - -. - - - - - 

- - - . . - . . - - . . . 
-__.-___._.. _ - _  

D - 
8. 
C. 
e. 
ese. 
e. 

sse. 
=e. 
CSC. 
wsw. 
wsw. 
wsw. 
C. 
ssw 

one. 

sse. 
ese. 

C. 
0. 
so. 

W. 
SSO. 

W. 
sw. 
wsw. 

ese. 

nnw. 

_ _ _ _ _ _  

1 R59 -14.0 56 e. 
1 TSS -12.9 41 e. 
2 I62 -12.1 44 6. 
4 950 -13.0 30 0 .  
2 941 -1K4 51 0. 
0 943 -16.1 58 WSW. 
0946 -14.2 4s esr. 
2 940 -9.4 75 Csc. 

2 933 -10.4 100 sw. 
2 943 -12.4 86 wsw. 
1944 -20.0 57 msw. 
0 935 -21.0 44 e. 
19321-21.8 33 a. 

n 913 -3.2 93 e. 

'i 9% L i i - i  3 o I - i ~ .  
934 -29.1 30 ~ _ _ _ _ _  

. 94.5 -26.5 85 _ _  ___. 
1 952 -23.3 53 We. 
0955 -19.1 51 cse. 
2~ -15.5 58 m u .  
2 941 -16.8 43 e. 
n 945 -17.2 57 SW. 
3 940 -13.0 71 e. 
1 943 12.4 77 eye. 
2 ~6z/-iri . ,  8.1 0%. 
2 945 -10.4 1CQ ese. 

2 RR8 -4.5 75 WSW. 
1 958 -0.8 W8 8. 

9.50 -4.8 87 ______. 

3 as 0.0 75 WSW. -_--- 
-948-14.4 63 _ _ _ _ _ _  ~ 

7,000 meters I 8,000 meters I 10,WO meters I I I 6,000meters 

17 763 -5.9 89 CSC. 9671 -10.6 85 S. 11 590 -13.2 94 _ _ _ _ _ _ _  _ _  _ _ _  - ----- ___.--' _.-- , 
14 -.. ____._ _ _ _  SW. 20 .-- ____.. ..- SW. 10 _ _ _  _ _ _ _ _ _  _ _ _  _ _ _ _ _ _ _  _ _  .__ ------ 
4 ..- ---__. -.. w. 5 - _ _  __.___ 
8 772 -18.8 90 W. 4 675 -23.8 79 _ _ _ _ _ _  ~ _. 587 -27.9 GO _ _ _ _ _ _ _  .- 512 -35.4 47 --*:::: I' 

sr. 9 .-- _____. _ _ _  8. 13 _ _ _  .----- - - - - - -  *- 7 .- .-__. .-- ese 9 ..- 
5 769 -18.0 40 SW.' 9 510 -34.6 34 s-*-*e*'' __-e--- _. 

--* .I-- 

3 764 -15.2 65 ssw. 2 671 -22.4 70 _____._ _ _  583 -31.4 76 _ _ _ _ _ _ _  -. 50; -35.6 '' --:.--- -* '. 0. 

_. 771 -27.2 70 -__ - - - -  - -  672 -24.8 75 .____-_ .. 584 -32.5 78 _____.. _ _  507 -36.4 __..--' _, 
2 _ _  ._-_.. _ _ _  .-_____ _ _  ._ ____.. _ _ _  ___.___ _ _  .. ~ _ _ _ _ _  _ _ _  _ _ _ _ _ _ _  _ _  --. ___. --- 
7 785 -19.4 51 n. 4 687 -23.3 50 nnw. IO 598 -29.4 40 _ _ _ _ _ _ _  519 sS:$ 23 

__-I--' I: 
10 770 -16.6 35 CSC. 15 68% -20. 6 29 _ _ _  _ _ _ _  _ _  594 -27.0 26 _ _ _ _ _ _ _  . 517 _ r _ - - - m  ,, 26 11 774 -14.8 34 e. 23 592 -16.1 28 _ _ _ _ _ _ _  . 515 -3L8 _ _ _  .-- -es* 

8 ._____ --. ese. 10 ... ---... _ _ _  e. 5 .-. ~ _ _ _ _ _  --. ______. .. --. -- - - - -  
9 771 -11.0 57 ~ __._._ _ _  677 -15.7 42 ______. .- 592 -23.3 38 _ _ _ _ - _  _ _  516 -26.7 29 --:---* :: 
1 779 -12.0 72 nw. 7 684 -18. G 82 wnw. 7 597 -26.0 84 _ _ _ _ _ _ _  _ _  518 -34.3 "::.---- ,, 
3 791 -12.2 85 nnw. 3 694 -10.5 86 nw. 7 605 -24.4 71 _ _ _ _ _ _ _  .. 527 1:;:; $ ------* ,, 
8 782 -4.2 100 W. 8 689 -6.S 100 _ _ _ _ _ _ _  _ _  GO5 -10.0 100 _ _ _ _ _ _ _  ._ 531 _._-*'- ., cfi _ _  777 -14.3 98 .___ _ _ _  _ _  6Sl -18.9 60 _ _ _ _ _ _ _  .- 596 -25.6 42 _ _ _ _ _ _ _  _ _  517 -3%' Qz __.---' ., 

12 792 -11.0 88 .______ .. 096 -13.1, 83 ____.__ _ _  fill -15.6 84 _____._ _ _  535 -21.8 _-.--'- _, 

e-- _ _ _  .-- .* .-. _ _ _ _ _ _ _  .- .-- _ _ _ _ _ _  ~ . -  _ _ _ _ _ _ _  _ _  _ _ _  .----- 

11 672 -23.0 34 sw 12 585 -28.8 34 SW. 
.. .-. ---~.. --. ~ - _ _ _ -  - _ _  _ _ _  _ _ - - -  - _ _ _  _ _ _ _ _ - _  _ _  ... _ _ _ _ _ _  _ _ _  _ _ _ _ _ _ _  _ _  _ _ _  .----- 

_ _ _  .__--- ___---, ,, _ _  ._. --.__. ._. ~ _ _ _ _ _  ~ _ _  ._. .___.. _ _ _  _ _ _  _ _ - _  _ _  _ _ _  _____. _ _ _ _ _ _ _  _ _  __. 
-* - - - .  -if 

23 678 -19.6 31 0. 
I. 

..I- 

_ _ _ _ - -  --- 
~ ________._____ 
37 _ _ _ _ _  ....534--2(.3 _-__ -- (54 _..---, 

_. 779 -13.3 GR _____.. _ _  884 -17.21 60 _ _ _ _ _  .- _ _  598 -22.6 55 _ _ _ _ _ _ _  _ _  521 - 2 0 . 1  
-I_ 
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3.--Free-air data for standard levels above sea level obtained bg means of airplane and pilot-balloon observations, winter 
1 Qb6-37-Gontinued 

JANUARY 1937 

XOBNINQ OBSERVATIONS 

i Wmeters 1 1,twometers I zmmeters 1 3,mmeters I 4 , ~ ~ m c t e r s  I 5 , ~ m e t e r s  - 
V P  T R D V P  T R D V P  T R D V P  T R D V P  T R D V P  T R D v 
_._---__________-- __ _____-_____I_I____-- 

6 943 4.7 42 SSW. 10886 2.0 43 SW. 13782 -3.6 '43 WSW. 18689 -10.0 49 WSW. 28604 -18.7 60 __-____ _ _  528 -23.7 71 _ _ _ _ _ _ _  _- 
4 _ _ _  _ _ _ _ _ _  _ _ _  w. 5 _ _ _  _ _ _ _ _ _  _ _ _  w. 13l..- _ _ _ _  _ _  _ _ _  nw. I:, --. _ _ _ _ _ _  _ _ _  ~ _ _ _ _ _ _  _ _  _ _ _  _ _  _ _ _ _  _ _ _  _ _ _ _ _ _ _  _ _  _ _ _  _ _ _ _ _ _  _ _ _  _ _ _ _ _ _ _  _ _  
2 979 -9.0 i2 Bse. 8 919 -2.0 47 sse. 7 715 -8.7 16 _ _ _ _ _ _ _  _ _  628 -15.8 17 ~ _ _ _ _ _ _  _ _  551 -23.0 17 _ _ _ _ _ _ _  _ _  
1957 -1.8 43 ese. 5 900 -0.4 30 sw. 8 795 -4.1 26 ssw. 11 700 -9.0 35 sw. 10 614 -11.0 61 ssw. 10 541 -15.6 82 _ _ _ _ _ _ _  _ _  

L3-.. ___.._ ... W _ _ _ _  16-.. _ _ _ _ _  ~ _ _ _  w. 16.-. _ _ _ _ _  ~ --. _ _ _ _ _ - -  _. _ _ _  __.___ _ _ _  ._.___ 1 .~ _ _ -  __.__. --. _ _ _ _ _ _ _  _ _  _ _ _  _ _ _ _ _ _  _ _ _  _ _ _ _ _ _ _  _ _  
2 046 1.7 01 Sso. 3 890 -1.5 68 S. 2 785 -7.5 85 ___.___ _ _  690 -13.4 92 _ _ _ _ _ _  ~ .. 604 -18.5 86 _ _ _ _ _ _ _  .- 527 -23.6 85 _ _ _ _ _ _  ~ _ _  
3 061 -7.6 84 W. 6 903 -6.0 64 wnw. 0 794 -12.8 68 nw. 13 696 -17.9 38 nw. 12 607 -25.1 32 nw. 9 523 -34.7 34 _ _ _ _ _  _ _  
2 965 -14.4 YO w. 4 905 -13.8 90 nw. 4 796 -10.4 97 _ _ _ _ _ _ _  _ _  697 -23.4 97 _ _ _ _ _ - _  .- 607 -24.2 57 _ _ _ _ _ _  ~ _ _  &31 -27.4 37 _ _ _ _ _  _ _  _ _  
7 962 -10.1 8 2  w. 17 903 -11.8 62 wuw. 14 702 -15.8 40 w. 19 694 -23.1 35 _ _ _ _ _  _ _  _ _  603 -27.0 34 _ _ _ _ _ _ _  _ _  525 -33.7 34 _ _ _ _ _ _ _  _ _  

41813 -1.9 20 nw. 

_ _  952 -5. n 100 _ _  _ _ _ _ _  . 839 -5. o 100 _ _ _ _ _ _ _  . . 787 -io. 8 9s _ _ _  _ _ - _  _ _  691 -17.1 02 _ _ _ _ _ _  ~ _ _  _ _ _  ____._ . _ _  _ _ _ _ _ _ _  _ _  _ _ _  _ _ _ _ _  ~ _ _ _  _ _ _ _ _  _ _  _ _  
2 058 -8. e 50 CSC. 9 000 -7.3 42 so. 11 794 -10.4 50 SSW. 5 was -12.3 87 SW. 7 611 -17. n 95 _ _ _ _ _ _ _  _ _  635 -22.9 93 _ _ _ _ _ _ _  _ _  
2 955 -7.8 82 wnw. 1896 -5.6 70 wUW. 13 789 -8.4 93 w. 20 693 -12.4 58 W. 18 007 -15.5 43 _ _ _ _ _ _ _  _ _  532 -19.3 80 _ _ _ _ _ _ _  _ _  
4 949 0.9 81 sw. G 891 -2.2 82 Sw. 8 786 -8.9 98 SW. 22 690 -13.3 98 _ _ _ _ _ _ _  _ _  GO5 -15.7 41 _ _ _ _ _ _ _  _ _  529 -21.4 73 _ _ _ _ _ _ _  _ _  
7 965 -17.2 60 w. 14 901 -20.4 68 urn. 7 787 -21.2 50 nw. 23 686 -25.0 28 nw. 27 597 -32.0 24 _ _ _ _ _ _ _  ._ 517 -38.7 22 _ _ _ _ _ _ _  _ _  
5 955 -11.0 46 eso. 16 894 -13.9 39 sc. 22 788 -11.7 57 sse. 16 692 -17.0 100 _ _ _ _ _ _ _  ._ 605 -20.7 95 _ _ _ _ _ _ _  _ _  528 -24.8 94 _ _ _ _ _ _ _  _ _  _ _  948 -8.4 90 ~ ___.__ .. 890 -11.7 92 _ _ _ _ _ _ _  _ _  783 -10.2 92 _ _ _ _ _ _ _  .. fB2 -22.0 92 _ _ _ _ _ _ _  _ _  594 -26.0 89 _ _ _ _ _ _ _  _ _  518 -33.9 80 _ _ _ _  _ _ _  _ _  
8 071 -21.0 50 W. 7 908 -18.8 52 wnw. 12 797 -21.8 51 wnw. l? GQ4 -26.3 29 _ _ _ _ _ _ _  _ _  605 -29.8 24 _ _ _ _ _  _ _  _ _  524 -33.0 21 _ _ _ _ _ _ _  _ _  
2 064 -10.0 74 0%. 1905 -1.6 64 SYW. 6799 -4.2 62 sw. 7702 -11.0 44 wSW. 12615 -14.3 40 WSW. 12537 -20.0 39 _ _ _ _  _ _ _  .~ 
1970 -?.7 81 0. 6909 -3.7 38 SO. 7800 -4.5 22 W. 4705 -8.6 35 W. 10617-15.2 35 _ _ _ _ _  .-..540-23.1 34 _ _ _ _ _ _ _ _ _  
0 075 -16.8 60 cse. 6 913 -10.9 40 SSG. 4 803 -14.5 60 w. 7 704 -13.2 62 nw. 11 615 -17.6 90 _ _ _ _ _ _ _  .. 537 -23.2 88 _ _ _ _ _ _ _  _ _  

AFTERNOON OB9EBVATIONS - I I 

3975 -5.9 55 eso. 7914 1.2 35 ac. 7808 -0.91 20 ssw. 

G 94h 2.0 551 wsw. /1J8sS1 -0.7/ 741 wsw. 12d783 -7.91 91 wsw. 
4'978--1s.5 79 w. 5015--12.11 88 w. 13 __.____ _ _ _ _  nw. 
2 051 -0.5 48 SB. 11 S93 -0.1 40 SC. 8 7R9 -3.7 30 S. 
4 065 -1.9 81 W. 11 908 -4.6 85 W. 19 708 -10.9 85 W. 
2 942 0.8 70 SSe. 3 885 -2.3 81 S. 2 781 -7.7 91 _ _ _ _ _ _ _  
2'966 -8.9 99 n. 1909 -8.1 QO wnw. 4 799 -11.8 62 _ _ _ _ _ _ _  _ _  Of33 1.7 92 _ _ _ _ _ _ _  - 905 -0.1 99 _ _ _ _ _ _ _  _ _  _ _ _  _ _ _ _ _ _  _ _ _  _ _ _ _ _ _ _  
2 967 -15.0 100 nnc. 2 909 -14.7 100 no. 4 800 -16.2 87 nw. 4 690 -21.4 60 _ _ _ _ _ _ _  _ _  010 -22.8 42 _ _ _ _ _ _ _  _ _  531 -25.2 35 _ _ _ _ _ _ _  _ _  
.-948 -6.0 90 _ _ _ _ _ _ _ _ _  888 -6.4 65 _ _ _ _ _ - - _ _  781-11.9 86.-- .  _ _ _ _ _  @35-I2.G 92 _ _ _ _ _ _ _ _ _  602-16.4 94 _ _ _ _ _ _ _ _ _  526-20.5 90 _ _ _ _ _ _ _ - _  _ _  9% 1.8 65 _ _ _ _ _ _ _  _ _  881 -1.6 80 _ _ _ _ _ _  ~ _ _  775 -7.1 80 _ _ _ _ _ _ _  _ _  682 -14.1 76 _ _ _ _ _ _ _  _ _  597 -19.0 32 _ _ _ _ _ _ _  ._ 523 -20.8 44 _ _ _ _ _ _ _  _ _  _ _  964 -5.0 74 ______. _ _  806 -9.2 84 _ _ _ _ _ - -  _ _  780 -13.6 74 _ _ _ _ _ _ _  _ _  692 -15.7 1 1  _ _ _ _ _ _ _  _ _  604 -23.8 38 _ _ _ _ _ _ _  _ _  527 -32.R 42 _ _ _ _ _ _ _  _ _  
1 9G8 -10.0 58 wnw. 6 908 -12.5 8 wnw. 14 709 -15.1 38 WnW. 10 699 -22.5 36 WnW. 23 607 -24.9 35 wnw. 24 629 -31.1 37 _ _ _ _ _ _ _  _ _  
2 _ _ _  _ _ _ _ _ _  _ _ _  em. 9 _"_  _ _ _ _ _ _  _ _ _  se. 11 _ _ _  _ _ _ _ _ _  _ _ _  ww. 5 _ _ _  _ _ _ _ _ _  _ _ _  _ _ _ _ _ _ _  _ _  _ _ _  _ _ _ _ _ _  _ _ _  _ _ _ _ _ _ _  _ _  _ _ _  _ _ _ _ _ _  _ _ _  _ _ _ _ _ _ _  _ _  
1 _ _ _  _ _ _ _ _ _  _ _ _  e. 3 __-  _ _ _ _ -  * _ _ -  wsw. 4 - - -  ---- -- --- wsw. 10 __-  _ _ _ _ - -  _ _ _  _ _ _ _ _ _ -  _ _  _ _ _  _ _ _ _ _  ~ __. _ _ _ _ _ _ -  _ _  _-- ____- -  
.-910 2.0 98 _ _ _ _ _ _ _ _  -883 0.51110 _ _ _ _ - - - _ _  780 -3.9100 _ _ _ _ _ - _ _  _ _ _ _ _ _ _  _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _________________-_________.  _ _  _-- ____--- -_ 

2 BOB -8.4 89 ese. 9 907 -3.1 33 me. 14 800 -5.9 20 s. 9 701 -0.8 28 _ _ _ _  _ _ _  _ _  616 -16 9 70 ~ _ _ _ _ _ _  _ _  539 -23.3 64 _ _ _ _ _ _ _  _ _  
7974 -ti (r 81 WUW. 11 914 -11.0 96 nw. io8(\3 -10.0 78 _ _ _ _ _ _ _  _ _  704 -20.9 60 _ _ _ _ _ _ _  _ _  613 -27.7 60 ____._ ~ _ _  532 -36.4 50 ~ _ _ _ _ _ _  _ _  
2 9s2 -io 4 75 e. 4 921 -0.2 67 _ _ _ _ _ _ _  _ _  810 -15.1 GO .______ _ _  710 -19.4 14 _ _ _ _ _ _ _  _ _  ~ a o  -24.0 28 ~ _ _ _ _ _ _  _ _  140 -%.n 24 _ _ _ _ _ _ _  _ _  
0 976 -1n.5 64 e. 4 914 -11.7 54 e. 0 804 -10.9 30 one. 9 705 -13.4 21 one. 12619 -10.1 23 ne. 24 MO -22.4 25 _ _ _ _ _ _ _  _ _  __-______ -_-_-___-____-- - - - - f  ----_-__--- _ _  950 -7.5 77 _ _ _ _ _ _  ~ _ _  000 -7.4 77 _ _ _ _ _ _ _  1--17LU -10.8 70 ______. _ _  GOO -15.5 81 ___-._- 1..1808 -20. 8 69 _ _ _ _ _ _ _  _ _  631 -20.2 6S _ _ _ _ _ _ _  _. I -  - 
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TARLE a.-Free-nir data for standard levels above sea level obtained b y  means of airplane and pilot-balloon observations, wider 
1936-37-continued 

FEBRUARY 1937 

MORNING OBSERVATIONS 
~ I -  -- - .- 

I Surlaco. 135 metors 1 500 meters 

Mean.-. 994 -10.61 851.. ____. -- 

10751-10.8 811 cne. 
11970 7.1 43 e. 

0080 17.0 79 s. 

2938 -11.G 94 W. - 941 -10.0 90 _ _ _ _ - _  

2 08ll--l. 1 
501 

so. 

- ~ 2 / - - 7 . 0  IQO _ _ _ _ _ _  

6,000 meters 

D I V 
Date 1- 7,OOOmeters I 8,000meters I 
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TABLE 3.-Free-air data for standard levels above sea level obtained by means of airplane and pilotballoon observations, winter 
lSb6-37-Continued 

M A R C H  1037 

MORNING ODSERVATIONS > I I I I I 

Date I I"/"/ 

Burface, 135 meters 500 meters ----- 

- 
82 
69 
54 
57 
73 
77 
67 
72 
80 
67 
67 
70 
65 
85 
64 - 

- 
Calm 

nnw. 
nnw. 

S. 

ssw. 
sw. 
ssw. 
ssw. 

- - - - - - .  
so. 

Calm 
n. 

ne. 

WSW. 

0. 

-I--I-1-1- 
2 BOO -16.6 100 n. 
6 892 -18.4 80 CSO. 

3 884 -20 6 76 88. 
4 88G -19.6 76 e. 

3 881 -21.2 83 e. 
2 888 -22.0 92 ne. 

2888 -6.7 82 ene. 

4 800 -5.7 82 se. 
5690 -2.0 76 ese. 
5 806 1.0 5.1 so. 
6885 -2.0 67 se. 
6 878 0.7 53 sse. 

2 887 -17.1 96 0. 

.. 801 -15.8 100 

5 875 -0.3 53 SO. 

___--- 
1 788 -18.4 100 ssw. 
6 784 -16.8 40 e. 
2 774 -19.1 66 enc. 
2 778 -1R.3 74 e. 

2779 - 8.6 76 eso. 
2 770 -15.0 46 em. 
4 770 -7.1 64 SSe. 
1781 -9.7 66 _ _ _ _ _ _  _ _  _ _  783 -10.5 96 _ _ _ _ _ _  

10 7.85 -5.1 56 S. 
9 781. -5.3 70 Sw. 
5 700 -5.6 58 SW. 

11 781 -4.6 50 SO. 
7 774 -6.6 64 ssw. 
6770 -8.5 64 8s 

1 3,000meters I 4,000 meters I 5 . W  meters 

__--__--- 
I 888 -23.3 100 _ _ _ _ _ _ _  _ _  599 -26.6 
0 688 -20.3 44 e. 8 602 -26.1 
5 678 -23.6 50 ne. 2 501 -29.4 
6 675 -22.9 GO SO. 3 588 -28.7 
5 674 -20.0 30 _ _ _ _ _ _ _  _ _  587 -25.0 
4 685 -16.8 88 _ _ _ _ _ _ _  _ _  598 -24.3 
0 684 -15.4 70 _ _ _ _ _ _ _  _ _  600 -21.4 

655 -17.6 80 _ _ _ _ _ _ _  _ _  598 -25.1 
687 -17.5 100 _ _ _ _ _ _ _  _. 601 -24.0 

8689 -13.2 60 8sW. 8002 -20.5 
.O 689 -13.8 87 SW. 8 603 -21.2 
1695 -13.0 68 me. 7 610 -19.4 
0 887 -11.3 64 S. 9 GO3 -18.5 
12 680 -14.8 60 SSW. 15 594 -21.1 
7 678 -16.6 83 8. 6 601 -25.0 

-- 
I I- 

R D V P  T 

86 _ _ _ _ _ _ _  _ _  521 -33.4 
34 enc. 3 523 -33.5 
55 wnw. 5 514 -34.6 
40 _ _ _ _ _ _ _  _ _  514 -32.6 
27 _ _ _ _ _ _ _  _ _  511 -32.5 
92 _ _ _ _ _ _ _  _ _  519 -29.5 
55 _ _ _ _ _ _ _  _ _  522 -30.0 
60 ~ _ _ _ _ _ _  ._ 522 -33.4 
93 _ _ _ _ _ _ _  _ _  522 - 2 i .  7 
74 _ _ _ _ _ _ _  _ _  526 -27.7 
94 ssw. 0 526 -26.5 
61 S. 7 532 -26.0 
65 S%. 9 527 -25.0 
72 wSW. 3 518 -27.8 
61 SSW. 8 514 -31.6 

APTERNOON OBSERVATIONS 
. .  , , ,  , I  I I I  I ,  I I I I 

86 ene. 
65 em. 
55 ene. 
58 no. 
78 nne. 
81 ene. 
70 eno. 
82 e. 
01 - -__ - - -  
68 ene. 
56 S%. 
49 e. 
60 ose. 
55 ese. 
50 ese. 

4 896 -16.5 02 one. 
4 889 -17.1 68 ene. 
2 886 -20.5 65 n. 
2 884 -19.4 81 se. 
2 889 -23.7 86 8. 
2885 -11.3 76 Se. 
2880-10.0 96 sse. 

6890 -1.4 64 se. 
2807 1.2 68 sc. 
5891 0.0 60 me. 

6 870 0.0 54 CSR. 
8 878 0.7 64 ese. 

5 886 -19.5 58 SO. 

_ _  890 -14.8 07-. _ _ _ _  

7882 -1.G 64 +%e. 

ene. 
e. 
e. 
so. 

e. 
9. 
ssw. 

sse. 
8SW. 
ssw. 
sse. 
we. 

..---- 

_ _ _ - _ -  

ese. 

5 GO1 
G 505 
1 694 
3 501 

- - -  593 
. _  _ _  505 

14 598 
11 601 

._ .- 600 

._ -. 604 
11 610 
7 605 
5 601 
4 594 
5 505 

-27.0 78 nne. 1 522 -34.6 82 w. 3 
-27.1 41 e. 2 518 -33.6 39 w. 1 
-30.160 WSW. 4514 -36.1 53 WSW. 10 
-2G.0 40 ~ _ _ _ _ _ _  _ _  514 -31.7 37 _ _ _ _ _ _ _  _ _  
-23.5 28 _ _ _ _ _ _ _  _ _  515 -30.3 27 _ _ _ _ _ _ _  _ _  
-23.0 77 _ _ _ _ _ _ _  _ _  520 -30.4 76 _ _ _ _ - _ _  -_  
-24,6 76 ._ _ _ _ _ _  _ _  520 -33.0 81 _ _ _ _ _ _ _  _ _  
-25.264 SSW. 0523 -31.1 43 SSW. 4 
-10.7 57 _ _ _ _ _ _ _  _ _  524 -25.4 6G ______. _ _  
-21.0 62 _ _  _ _ _ _ _  _ -  527 -25. G 65 _ _ _ _ - _ _  _. 
-21.0 64 SSW. 10 533 -29.6 63 8. 13 
-18.7 54 SSw. 11 530 -22.8 36 .______ _ _  
-19.769 =e. 8 524 -26.0 55 SSC. 16 
-23.090 S. 8517-29.0 88.. _ _ _ _ - _ _  
-22.0 78 SSO. 8 518 -29.1 80 ____.__ _ _  

ADDENDA-AFTERNOON OBSERVATIONS ADDENDA-MORNINQ OBSERVATIONS 
I I 

Date 

S E P T E M B E R  1037 

AIRPLANE OBSERVATIONS 

5.000 meters 500 meters l,W meters 2,ooO meters 3,000 meters 4,000 meters %t, BurfaW, 135 meters 

ADDENDA, AIRPLANE OBSERVATIONS 

1 I 6,000meters 1 
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@ante' 

TABLEI 4.-Free-air data for standard levels above sea level obtained by means of airplane, radiosonde and pilot-balloon observationsi 
1957-58 

- 

8 
14 

6 
4 

7 
9 
12 
3 
2 
3 

LO 
7 
4 
3 
2 

4 

.- 

. - 

[For times of ascents, see table IA] 

P=Pressure in millibars. D=Wind  direction. 
T=Tempcrature in degree8 centigrade. 
R=Reiative humidity. 

V- Wind velocity, meters per second. 

OCTOBER 1937 

RADIOSONDE OBSERVATIONS 

I 

3,000 meters 4,000 meters 

V I ' T  R D V P  T R D ----_________ 
699 -8.2 52 e. 5 613 -12.2 46 ne. 
703 -6.0 23 em. 12618 -12.1 16 cse. 

7... - -__ -  ~ _ _ _  wsw. 9-*- ____._ _ _ _  w. 
2696 -.8 60 s. 2612 -8.7 63 se. 
6691 - 2 . 0 4 8  5. 4 _ _ _ _ _ _ _ _ _ _ _ _  S. 
3 - - -  _ _ _ _ _ _ _ _ _  s. 4 _ _ _ _ _ _ _ _ _ _ _ _  s. _ _ _  _ _ _ _  _ _  _ _ _  cne. 6 _ _ _  _ _ _ _ _ _  _ _ _  e. 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -. 
--- -- - - - -  --- ------- _ _  _-- _ _ - _ _ _  __ -  __-__. 
- - - - - _ _  - - - - - . - - - - - - - - - - - - - - - - - - - - - -. _ _ _  _ _ _ _ _ _  _ _ _  ssw. 6 _ _ _  _ _ _ _ _ _  _ _ _  _ _ _ _ _ _  _ _ _  _ _ _ _ _ _  _ _ _  ese. 6 _ _ _  _ _ _ _ _ _  _ _ _  so. 
--- _----_ -_ -  ssw. 10 _ _ _  _ _ _ _ _ _  _ _ _  _____. _ _ _  _ _ _ _ _ _  _ _ _  ssw. 6 _ _ _  _ _ _ _ _ _  _ _ _  ssw. 
__-  _ _ _ _ _ _  _ _ _  ssw. 5 .-. __..__ _ _  wsw 
684 -11.9 86 SO. 6 598 -19.6 69 %qc. 
678 -8.8 75 S W .  10 697 -10.4 80 S S ~ .  _ _ _  _ _ _ _ _ _  _ _ _  wnw. 8 _ _ _  _ _ _ _ _ _  .__ wsw _ _ _  _ _ _ _ _ _  _ _ _  wsw. 1 _ _ _  _ _ _ _ _ _  _ _ _  Calm _ - -  - ____-  --_ wsw. 3 _--  _ _ _ _ _ _  _ - _  w. _ _ _  _ _ _ _ _ _  --. wnw. 4 .__ __.___ _ _ _  wnw 

5688 -8.9 62 e. 2604 -13.4 49 enc. 
689 -9.7 _ _ _  ese. 8'605 13.7 _ _ _  se. I -  

Surface, 135 meters 
Date  

12 _.___.- 990 
13 _ _ _ _ _ _ _  9881 -1.7 90 ne. 

- 

2 
3 

2 

- 
o 
2 
I 
1 
2 
2 

1 

sse. 
se. 

Calm 
ne. 

W. 
- - -- -. 

Mx) meters 

V P  T R D ----- 
3881 -3.4 64 e. 
6900 2.9 56 e. 

. _ _ _ _ _ _ _ _ _ _ _ e .  
947 4.8 62 cse. 

1942 -.6 79 e. _ _ _  .__ ne. 
2942 5.6 68 ene. 
2931 .2 85 ne. 

_ _ _  ~ _ _ _ _ _  _ _ _  one. 
_ _ _ _ _ _ _ _ _ _ _ _ e .  _ _ _ _ _ _ _ _ _ _ _ _  e. _ _ _  _ _ _ _ _ _  _ _ _  se. 
_ _ _ _ _ _ _ _ _ _ _ _ e .  
_.________-_ ese. 

1036 2.6 85 e. 
2933 -1.3 74 e. 
0940 -1.0 67 ese. 
1939 -3.6 88 e. _ _ _  _ _ _ _ _ _  _ _ _  ne. 
o . - - -  _ _ _ _ _ _ _ _  n. 
1948 -4.9 62 ene. 
2947 1.6 88 e. 

936 -1.0 96 _ _ _ _ _ _  

I 

20 _ _ _ _ _ _ _  _ _ _ _ _  _ _ _ _ _ _  _ _ _  ene. 
21 _ _ _ _ _ _ _  1 _____I _ _ _ _ _ _  I-- - I sse. 
22 ___.___ _ _ _ _ _  _ _ _ _ _ _  .__ enc. 

7 
4 
9 

7 
2 

4 
- 
4 
9 
7 
5 
6 
4 
8 
6 
4 
1 
2 
5 

- 

V P  T R D _____-- 
793 -5.7 68 CSC. 
70Q 2.1 76 ese. _ _ _  _ _ _ _ _ _  _ _ -  s. 

6788 4.6 61 nne. 
783 1.6 61 se. _ _ _  __..__ _ _ _  wnw. 

772 -7.1 a9 e. 
6782 -6.6 47 e. 

776 . 3  100 _ _ _ _ _ _  
._- _ _ _ _ _ _  _-_ ssw. _ _ _  _ _ _ _ _ _  _ _ _  se. _ _ _ _ _ _ _ _ _ _ _ _  s. _ _ _ _ _ _ _ _ _ - - _  s. 
--. _ _ _ _ _ _  _ _ _  wsw. 
777 -2.4 68 ese. 
771 -6.3 83 SW. 
780 -2.8 E3 SSW. _ _ _  _ _ _ _ _ _  _ _ _  one. _ - - _ - _ - - - - - -  se. _ _ _  _ _ _ _ _  ~ _ _ _  wsw. 
782 -6.9 69 esc. 

__-  ~ _ _ - _ _  __ -  ------ 

2784 -6.4 83 ese. 

8 
4 

3 

.- 

_ _ _  _ _ _ _ _ _  _ _ _  ese. 
891 2.0 63 ese. 

3886 . 2  73 e. _ _ _  .___._ _ _ _  no. 
2886 4.2 49 ene. 
1876 -. 3 82 eno. 

880 -2.2 99 ______. 

23 _ _ _ _ _ _ _  
24 _ _ _ _ _ _ _  
25 _ _ _ _ _ _ _  
26 .______ 
27 .._____ 
28 
20 .______ 
30 _ _ _ _ _ _ _  
31 _ _ _ _ _ _ _  

v / p I  I B /  

_ _ _ _ _  _ _ _ _ _ _  _ _ _  wsw. 
980 - . 6  78 nne. 
977 - 2 8  88 S W .  
985 -6.6 95 Calm. 
984 -6.1 96 nnw. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ e .  _ _ _ _ _  _ _ _ _  _ _  _ _ _  Cdm.  
993 -11.7 90 n. 
992 -7.81 88 se. 

8903 -6.1 68 e. L ~ I O O A  3.81 741 ese. 

- 952 
2957 -1.0 
I 962 -2.3 
3 948 4.5 
2941 2.7 
0938 -0.9 
0 933 3.6 
1936 2.1 
I 941 1.8 
1948 -6.4 

2.6100 _____. 
87 n. 
64 ene. 
70 cse. 
76 one. 
82 ene. 
59 e. 
68 e. 
70 e. 
80 ene. 

1 . _ _ _ _ _ _ _ _ _ _ _ e .  
2880 6.3 85 e. 
4 48841 877 

-2.8 .{ 75 6 4  8%'. Se. 

4 981 -.4 80 ene. 

_ _  
2 
7 
4 
5 
2 
7 
2 
4 
4 

- 
896 
899 
903 
891 
885 
880 
877 
880 
883 
890 
- 

1.7 
-1.9 
-3.6 

4.8 
2.4 

-2.9 
2.4 
0.6 
1.5 

-1.8 

AIRPLANE OBSERVATION8 

100 _ _ _ _ _ _ _  _ _  791 
85 nnw. 2 791 
68 e. 7796 
58 ese. 5 789 
77 ene. 6781 

100 _ _ _ _ _ _ _  _ _  775 
58 sc. 5 774 
65 e. 4 778 
62 ene. 4 779 
64 e. 4 782 

-0.3 
-6.0 
-4.5 

5.9 
-0.4 
-5.1 
-3.0 
-4.6 
-4.9 
-6.0 

100 
74 
42 
60 
50 
97 
55 
67 
61 
40 

3 _ _ _ _ _ _ _ _  
7 _ _ _ _ _ _ _ _  
9 _ _ _ _ _ _ _ _  
12 _ _ _ _ _ _ _  
16 .______ 
18 _ _ _ _ _ _ _  
21 _ _ _ _ _ _ _  
24 _ _ _ _ _ _ _  
27 _ _ _ _ _ _ _  
30 _ _ _ _ _ _ _  

997 3.6 97 _ _ _ _ _ _ _  
1,003 -0.2 80 nnw. 
1,008 -4.0 100 n. 
991 0.5 82 nnw. 
986 1.0 93 nne. 
981 0.0 100 enim 
976 -3.0 86 calm 
980 -6.0 100 nne. 
984 -7.8 100 nnw. 
993 -16.0 92 nnw. 

_ _ _ _ _ _ _  
wnw. 
one. 
nnc. 
e. 

ese. 
ene. 

_ _ _ _  _ _ _  
SW. 

0. 

ADDENDA, RADIOSONDE OBSERVATIONS 

6,000 meters 
Date 

_ _  697 -5.6 
3 695 -8.9 
7 701 -10.0 
2G96 -1.0 
6688 -8.4 

3 682 -12.2 
4684 -12.9 

.- 681 -12.8 
11 680 -11.2 

6 688 -11.3 
I 

16 
9 

12 
10 
4 
8 

13 
8 
3 

12 
11 
7 

97 
35 

40 
68 
92 
87 
7G 

32 

69 
41 

I ~- 

_ _ _ _ _ _ _  _ _  612 -11.9 
W. 6 610 -14.9 

S. 2 613 -8.4 
e .  4 604 -16.6 _ _ _ _ _ _ _  .. 598 -17.4 
s. 14 59R -17.4 
SB. 6 59s -20.1 

nc. 6 614 -14.2 

wsw. 11699 -17.0 
cne. 2604 -17.7 I 

I , , I  7 
90 
25 
24 
41 
69 
63 
68 
8G 
41 
38 

_ _ _ _ _ _ _  _ _  636 -18.4 
WSW. 9 534 -21.8 
ne. 10 638 -20.6 
SO. 8 639 -16.6 
0. 6627 -23.l _ _ _ _ _ _ _  _ _  522 -23.2 
__.____ .. 622 -25.4 
SSe. 6 821 -28.0 
calm 0 624 -26.0 
nc. 4 627 -25.7 

/ 



4*-Free-air data for standard levels above sea level obtained by means oj airplane, radiosonde and pilot-balloon observations, winter 
T 

1997-38-Continued 

- 

7 
4 
4 
3 
._ 
3 
7 

6 
4 

2 

5 
0 

11 

13 

7 

LO 

11 
1 

_ _  - _ _  

N O V E M B E R  1037 

RADIOSONDE OBSERVATIONS 

3,000 meters 4,000 meters 6,000 meters 1,000 meters ' z,o~omctcrs - 
V P  T R D V P  T R D V P  T R D V P  1' R D V P  T R D V 

6--- __.___ _ _ _  e. 7--- _ _ _ _ _ _  _ _ _  858. 2 - - -  _ _ _ _ _ _  _ _ _  sw. 5... _ _ _ _ _ _  _ _ _  sw. l G - - -  _ _ _ _ _ _  _ _ _  sw. 26 _ _ _ _ _ _ _ _ _ _ _ _  sc. 9 _ _ _ _ _ _ _ _ _ _ _ _  s. 7 _ _ _ _ _ _ _ _ _ _ _ _  s. 6 _ _ _ _ _ _ _ _ _ _ _ _  6. 11 -.__________ s. 12 _ _ _  _ _ _ _ _ _  _ _ _  sw. 13 _ _ _  _ _ _ _ _ _  _ _ _  sw. 12 _ _ _  _ _ _ _ _ _  _ _ _  se. 2 _ _ _  _ _ _ _ _ _  _ _ _  _ _ _ _ _ _ _  _ _  _ _ _  _ _ _ _ _ _  _ _ _  _ _ _ _ _ _ _  _ _  

__---_____------ ----------_ 

880 -4.0 08 S. 4 775 -11.0 68 SSW. 13080 -18.1 68 SSW. 6 503 -25.1 GO SSW. 6 _-_ ____- -  _ _ _  W S ~ .  10 
880 -0.7 70 SO. 2771 -14.0 60 S. 6 076 -21.3 GO 3. 7 588 -25.6 _ _ _  S W .  0 513 -31.2 _ _ _  S. 10 
878 -8.7 62 _ _ _ _ _ _ _  _ _  770 -13.4 74 _ _ _ _ _ _ _  _ _  676 -15.0 70 _ _ _ _ _ _ _  _ _  500 -20.3 72 _____--  _ _  514 -28.3 74 _ _ _ _ _ _ _  _ _  _ _ _  _ _ _ _ _ _  _ _ _  wnw. 6 _ _ _  _ _ _ _ _ _  _ _ _  wnw. 10 _ _ _  _ _ _ _ _ _  _ _ _  wnw. 10 _ _ _  _ _ _ _ _ _  _ _ _  _ _ _ _ _ _ _  _ _  _ _ _  _ _ _ _ _ _  _ _ _  _ _ _ _ _ _ _  _ _  _ _ _  _ _ _ _ _ _  _ _ _  sse. 7 _ _ _  _ _ _ _ _ _  _ _ _  sw. 6 _ _ _  _ _ _ _ _ _  _ _ _  wsw. 0 _ _ _  _ _ _ _ _ _  _ _ _  w. 13 _ _ _  _ _ _ _ _ _  _ _ _  wnw. 14 

_ _ _  _ _ _ _ _ _  _ _ _  esc. 10 _ _ _  _ _ _ _ _ _  _ _ _  ssw. 0 _ _ _  _ _ _ _ _ _  _ _ _  s. E.-. _ _ _ _ _ _  _ _ _  9. l E - - -  _ _ _ _ _ _  _ _ _  _____- -  
7801 -0.8 00 SSO. 8785 0.6 00 W. 1OGO3 0.3 88 _ _ _ _ _ _ _  _ _  G l l  -5.1 78 _ _ _ _ _ _ _  _ _  538 -0.8 70 _ _ _ _ _ _ _  _ _  

804 -5.7 48 80. 10 531 -XI. 6 43 _ _ _ _ _ _ _  1: 
003 -8.1 I33 WSW. 3 795 -4.0 60 _ _ _ _ _ _ _  _ _  701 -4.0 6s _ _ _ _ _ _ _  _ _  618 -G. 4 48 __----- _ _  643 -10.7 36 ___--  -- 1: 

5 787 -6.6 42 SW. 8 GO2 -10.0 36 WSW. 0 GO? -16.6 48 SW. 
1808 -2.0 GO SC. 3 703 -1.3 48 S. 4 000 -2.3 38 =e. 6 616 -6.3 38 _ _ _ _ _ _ _  _ _  541 -12.2 37 _____- -  
7907 4 . 4  84 csc. 8799 -6.7 68 ene 12703 -6.2 51 e. 7 017 -10.2 38 58. 2643 -13.5 40 ____---  _ _  
5903 -10.1 76 e. 6704 -8.7 66 one. 10608 -8.0 38 _ _ _ _ _ _ _  _ _  611 -14.7 32 _ _ _ _ _ _ _  _ _  536 -22.0 30 _____--  :I 
--. _ _ _ _ _ _  --. e. 8 _ _ _  _ _ _ _ _ _  _ _ _  one. 13 _ _ _  _ _ _ _ _ _  _ _ _  cnc. 12 --. _ _ _ _ _ _  _ _ _  _____--  _ _  _ _ _  ___---  _ _ _  __ -__ - -  
806 -12.7 65 one. 10 787 -14.6 54 one. 11 888 -17.8 62 ne. 13 GO2 -21.5 47 ___-_--  _ _  524 -27.5 41 _ _ _ -  - -  :I 

10000 -18.7 51 ene. 17 _ _ _  _ _ _ _ _ _  __. one. 10 --. _ _ _ _ _ -  _ _ _  ____.__ _ _  _ _ _  -__--_ __- _----- - _ _  - __  __----  --. _____--  
886 -11.1 26 e. 11770 -8.4 24 one. 12682 -11.2 _ _ _  ene. 11 500 -18.6 --. e. 7 _ _ _  _ _ _ _ _ _  .-- _ _ _ _ _ _ _  -- 
_ _ _  _ _ _ _ _ _  _ _ _  ese. 16 _ _ _  _ _ _ _ _ _  _ _ _  0. 17 _ _ _  _ _ _ _ _ _  _ _ _  e. 17 _ _ _  _ _ _ _ _ _  --. e. 12 _ _ _  _ _ _ _ _ _  _ _ _  _ _ _ _ _ _ _  -- 
_ _ _  _ _ _ _ _ _  --. sc. 10 _ _ _  _ _ _ _ _ _  _ _ _  ssw. 8 _ _ _  _ _ _ _ _ _  _ _ _  sw. 0 _ _ _  _ _ _ _ _ _  _ _ _  _ _ _ _ _ _ _  _ _  _ _ _  _ _ _ _ _ _  _ _ _  _ _ _ _ _ _ _  

1901 -6.7 83 8. 2705 -4.0 60 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ - _ -  - - - - _ _ - - - -  -- _ - _ _ - - - -  -- 

802 -18.8 44 ese. 14 781 -16.8 50 e. 12 683 -21.0 62 SSW. 4 504 -29.6 64 _---- -- _ _  616 -37.2 62 _ _ _ _ _  -- -- 
-8.0 70 _ _ _ _ _ _ _  _ _  506 -14.3 70 __-_---  _ _  522 -22.7 73 _ _ _ _ _ _ _  -- _-  10882 -10.2 60 e. 12775 -7.6 67 C. 22680 

3-- -  _-__-_  _ _ _  e. 15-.. -_____ _ _ _  e. lo-.. ----- - _ - -  sse. %-- -  ------ --- ------- -- -__  __---- --_ _____- -  
883 -0.0 30 e s ~ .  IO 777 -0.0 40 SO. 8 681 -15.1 40 _ _ _  __-- _ _  505 -21.0 40 _____--  _ _  510 -27.0 30 _ _ _ _ _ _ _  -- 
R81 -G.8 58 SO. 0 775 -0.1 74 SSe. 3 678 -16.6 86 Sc. 10 593 -22.0 87 _ _ _ _ _ _ _  _ _  615 -30.5 87 _ _ _ _ _ _ _  :I 

4883 -6.1 86 SO. 8 _ _ _  _ _ _ _ _ _  _ _ _  S. 6 _-_ ____- -  _ _ _  SSW. 11 _ _ _  _ _ _ _ _ _  _ _ _  SW. 5 _ _ _  _____- _ _ _  _____- -  -- -- 

800 -8.6 04 _ _ _ _ _ _ _  _ _  783 -9.1 601 _ _ _ _ _ _ _  _ _  087 -12.1 GO _ _ _ _ _ _ _  _ _  GO2 -17.8 57 _ _ _ _ _ _ _  _ _  627 -B.O 651 _ _ _ _ _ _ _  1 
E81 -11.0 E2 _ _ _ _ _ _ _  _ _  774 -12.0 07 _ _ _ _ _ _ _  _ _  078 -16.0 07 __.____ _ _  502 -24.6 03 _____--  _ _  _ _ _  _ _ _ _ _ _  _ _ _  _ _ _ _ _ _ _  _ _  - - - - - - __ -_I_ - - - - - - - - - - - __ 

_-- 
TI? T R D 
_I__-- 

2 _ _ _  _ _ _ _ _ _  _ _ _  cne. 
2 _ _ _ - - - _ _ - _ _ - e .  
1 _ _ _  ----_- _ _ _  se. 
2038 -2.4 78 SC. 
1937 -6.4 86 CsO. - 037 -0.3 66 __----. 
1 __-  __ -___  _ _ _  w. 
1 _ _ -  ------ __ -  ese. 
1048 -1.4 00 CSC. 
0 _ _ _  _--_-- _ _ _  we. 
1063 -7.0 58 Cse. 
2057 -8.0 70 SSW. 
1064 -10.0 66 SW. 
2 OGO -8.1 87 0. 
1061 -7.0 02 wnw. 
3 063 -13.6 80 cne. 
o _ _ _  _ _ _ _ _ _  _ _ _  cne. 
1057 -12.0 54 no. 

3 054 -18.2 40 m e .  
4 043 -14.0 42 eno. 
io40  -14.6 77 cno. 
8 _ _ _  _ _ _ _ _ _  --. cne. 
3 c. 
4 042 -12.2 38 0. 
3040 -6.1 60 n. 
0 _ _ _ _ - _ _ _ _ _ _ e .  
2041 4 . 0  86 eSe. 
._ 040 -0.7 73 --_-_- 
_ _  060 -0.6 87 _____- 

6 062 -18.1 50 cne. 

_---- 

0 
0 

10 
8 

10 

. .  . . .  
11882 0.7 58 
4880 -4.7 68 

802 -0.0 G0 
892 2.6 48 

2006 -3.2 100 
6005 -7.8 73 

002 -18. G 60 
FSZ -8.3 03 
1 4  -11.4 51 

4883 -3.0 60 

one. 

calm 
ne. 
nw. 
nnc. 
nnw. 

nnw. 

0. 
nw. 

e .  

I 2038 4.5 52 
1030 -3.2 01 
1053 -10.2 57 
0040 1.0 67 
1 065 -7.5 100 
3067 -8.0 75 
4 064 -17.3 60 
2840 -0.0 01 
4042 -7.8 60 
2942 -3.0 03 

e. 

nnw. 
8. 

CSB. 
sw. 
cne. 
cne. 
ene. 
e. 
ese. 

I 1  I I I 
- 
cse. 
ssw. 
nnw. 
me. 
wsw. 
0. 
ene. 
e .  
cse. 
80. 
- 

I l l  I 

0 778 -2.4 
5 774 -12.6 
7 784 -16.1 

10790 4.1 
3 707 -2.6 
6706 -7.7 

17 787 -23.1 
13 776 -4.0 
9 778 -5.4 
8776 -8.G 

ADDENDA, RADIOSONDE OBSERVATIONS 
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Date 1 

I I 

I . .  
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Date 

@ill 
TABLE 4.-Free-air data for standard levels above sea level obtained by means of airplane, radiosonde and pilot-balloon observationst 

1 9S7-S8--Continued 
DECEMBER 1937 

RADIOBONDE OBSERVATION8 

I 

Surface, 135 meters 500 meters 

P 1 T I B /  D I V q  T I R /  D 
- - 

-____---- ----- 
1 _ _ _ _ _ _ _  
a _ _ _ _ _ _ _  
3 .______ 
4. _ _ _ _ _ _  
5 .______ 

7 ____.__ 
8 .______ 
9 _ _ _ _ _ _ _  

10 .______ 
11 _ _ _ _ _ _ _  
12 _ _ _ _ _ _ _  
13 _ _ _ _ _ _ _  
14 ____.__ 

IS.-. _ _ _ _  
17 .______ 
18 _ _ _ _ _ _ _  
19 _ _ _ _ _ _ _  
20 _ _ _ _ _ _ _  
2L-  _ _ _ _ _  
22 .__.___ 
23 _ _ _ _ _ _ _  
24 _____._ 
25 _ _ _ _ _ _ _  
26 _ _ _ _ _ _ _  
27 _ _ _ _ _ _ _  
28 _ _ _ _ _ _ _  
29 _ _ _ _ _ _ _  
30 _ _ _ _ _ _ _  
3L.. _ _ _ _  

6 ._..___ 

15 _ _ _ _ _ _ _  

i , W  -12.4 02 se. 2 957 -9.9 
.--.. ___.__ _ _ _  ene. 1 --- - _ _ _ _ _  
1,013 -31.6 83 ne. 1 963 -24.2 _ _ _ _  ~ _ _ _ _ _ _  _ _ _  ene. 0 .-- ___.__ 

992 -13.5 72 sse. 2 946 -14.8 

1,015 -18.6 Bo nnw. 1970 0.3 
1,016 -11.1 78 nne. 4 969 -7.3 
1,017 -17.9 36 ene. 4 970 -18.0 
1.003 -24.4 65 ene. 4 951 -22.7 

991 -26.2 40 ene. 1942 -27.6 
998 -29.5 76 n. 1950 -18.1 
993 -31.2 82 wnw. 1940 -24.7 
969 -18.1 88 nw. 2 9% -14.8 

980 -26.7 88 nnw. 2 934 -19.1 
980 -26.1 86 nnw. 2 933 -11.6 
979 -16.0 93 D. 1 936 -10.8 
976 -6.4 90 ene. 1932 -1.4 

1,008 -7.2 70 W. 9960 -9.6 
1,034 -12.8 90 .______ I- 987 -13.6 
1,033 -5.1 84 WSW. 4988 -0.6 
1 019 -10.4 96 _ _ _ _ _ _ _  _ _  972 -10.6 
(013 -26.1 ne. 2 QM -21.6 
1 010 -27.2 82 calm 0 959 -24.6 
'996 -30.0 81 calm 0948 -23.1 

1,007 -26.6 82 nne. 1 957 -25.6 
1,005 -30.3 74 ese. 2 955 -28.1 
999 -27.9 52 ne. 4 949 -29.0 
994 -28.9 65 ene. 1915 -28.8 
995 -31 G 75 wnw. 1946 -28.4 

1,009 -23.3 87 nW. 2 962 -12.0 

975 -19.9 90 D. 2 929 -14.9 

59 

45 

60 
09 
68 
61 
3R 
42 
45 
34 
48 
74 
80 
83 
59 
84 
82 
84 
66 
86 
86 
7h 
77 
49 
63 
65 
49 
06 
70 

_ _ _  
_ _ _  

2 

3 
2 
1 
9 

4 

wsw 
sw. 
one. 
ene. 
ene. 
e m  

e. 
eno. 
ene. 
e .  
e. 
e. 
ne. 
ene. 
e. 
e. 
e. 

8. 

S .  
W. 

W. 
.----_ 

_--___ 
e. 
n. 
ne. 
ene. 
m e .  
e. 
ene. 

wsw 

1964 -17.4 99 
946 -14.2 71 
970 -3.1 57 
941 -24.2 01 
924 -12.6 _ _ _  
934 -3.2 63 
059 -6.7 98 

Mean--- i-(-I-i-i-l-i-I-i- I 001 -21.2 79 .______ .. 953 -17 3 64 _ _ _ _ _ _  

2'065 
0'915 
4 951 

AIRPLANE OBSERVATIONS 

-14.8 83 
-21.9 66 
-31.9 62 

2 _ _ _ _ _ _ _  1,012 
G _ _ _ _ _ _ _  992 
8 1,016 

11 _ _ _ _ _ _ _  991 
14 _ _ _ _ _ _ _  969 
18 .______ 979 
20 _ _ _ _ _ _ _  1,006 
24 _ _ _ _ _ _ _  1,013 
26 _ _ _ _ _ _ _  994 
29 _ _ _ _ _ _ _  1.001 

98 
68 
73 
68 

91 
94 
81 
63 
61 

..- 

-16.9 
-13.9 
-8.1 

-24.0 
-18.2 
-16.4 
-4.1 

-29.8 
-24.3 
-30.2 

ene. 
sse. 
nne. 
ne. 
nw. 
n. 
w. 
ne. 
calm 
nne. 

- 
sw. 
ene. 
e. 
ene. 
no. 

e. 
n. 
ene. 

0. 
W. 

5 789 -20.2 96 
8776 -8.5 100 

10 802 -2.6 30 
14 763 -35.2 57 
8 761 -7.3 _ _ _  
9 773 -6.6 62 

30 7W -13.9 93 
8 790 -19.9 80 
3'771 -22.0 65 
16 769 -29.4 04 I 

- 
sw. 
e .  
e .  
eno. 
ssw. 
ssw. 
W. 
ene. 

ene. 

4 Bps -23. 2 82 _ _ _ _ _ _ _  _ _  800 -28.9 01 _ _ _ _ _ _  ~ _ _  520 
11 681 -12.0 96 ...___. _ _  608 -17.0 95 .______ _ _  522 

20 661 -36.2 66 .._.___ _ _  572 -36.8 48 _____._ _ _  _ _ _  
4608-14.9 ... S. 6585-20.5-.. _ _ _ _ _ _ _ _ _ _ _ -  

12 679 -13.5 73 ___.___ _ _  595 -18.6 76 _____.. _ _  .-- 
20 691 -19.6 97 _ _ _  .-_- _ _  603 -26.2 96 _ _ _ _ _ _ _  _ _  525 

- _ _  673 -29.2 6G ._...__ _ _  584 -34.8 60 _ _ _ _ _ _ _  _ _  606 

12706 -8.9 24 e. 14619-16.3 21 ... _ _ _ _ _ _  642 

9 689 -23.6 88 ene. 10 601 -28.6 53 ___.___ _ _  522 

16 668 -31.2 59 eat). 10 670 -36.9 60 _ _ _ _ _ _ _  .- _ _ _  
ADDENDA, RADIOSONDE OBSERVATIONS 
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4Bte 4*--Free-air data for standard levels above sea level obtained by means of airplane, radiosonde and pilot-balloon observations, winter 

1937-38-Continued 

JANUARY 1038 

Radiosonde Observations 

1941 -37.0 GO e. 
1934 -27. I 57 e. 
2 931 -%.2 81 cse. 

2 940 -3.2 52 e. 
3 934 2.1 67 CSE. 

_. 041 -16.8 40 _ _ _ _ _ _  
2931 -4.5 82 0. 
2 038 -2.6 70 e. 
7 058 -20.5 85 WSW. 
1970 -24.1 70 SG. 
2 955 -20.8 48 BnC. 
2 944 -30.8 63 me. 
1 936 -32.9 61 one. 

1933 -18.5 68 ene. 

1933 -13.1 73 ese. 
1939 -9.0 84 se. 
1036 -23.1 81 e. 

2 932 -34.1 70 CnO. 

2 02.5 -8.6 GO c S ~ .  
2 930 -5.6 70 e. 

_ _  931 -23.1 68 ._____ 

_ _  955 -23.6 60 _____. 
0901 -%.6 63 E. 
0 962 -29.7 68 e. 
1961 -26.5 64 0. 
2961 -22.5 59 e. 
2 968 -20.5 67 eso. 
1072 -24.0 72 ese. 
2 972 -22.5 59 one. 

1969 -19.4 84 n. 
.. 947 -10.9 08 ---- -. 

2 072 -20.5 76 S I .  

[ 1,000 motors I 2,000 meters I 3,000 meters 1 4,000 meters I 6,000 meters 

nw. 
nw. 
CSE. 
e. 
se. 
n. 
W. 

nun. 
e. 
n. 
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TABLE 4.-Free-air data for  standard levels above sea level obtained b means of airplane, radiosonde and pilot-balloon obseruatio*si 
19S+-S8--8ontinued 

FEBRUARY 1938 

RADIOSONDE OBSERVATIONS 

Surfam, 136 meters 
Date  

----- I IRI 
1 _.__--- 11.0211-20.51 
2-- _ _  - - - 
3 _ _ _ _ _ _ -  1,010 -36.7 
4 _ _ _ _ _  ~. 1,016 -34.6 
5 _ _ _ _ _ _ _  1,023 -41.8 
0 __.____ 1,020 -40.0 
7 ______. 1,010 -41.7 
8 __._.__ 1,020 -35.8 
9 .____.. 1,015 -31.1 

- - - - . - - - - - - 

10 _ _ _ _ _ - -  1,011 -20.1 
11 _____.. 1,019 -35.1 
12 .____-. 1,016 -30.2 
13 .____.. 1,010 -20.8 
14 _ _ _ _  - -. . -. _ _  -. -. - - 
15-- .___- 1,012 -22.2 
16. ___.-- 1 007 -30.6 
37 ... ___. 11007 -28.9 
18 _ _ _ _ _ - _  1,008 -30.6 
19 _ _ _ _ _ - _  1,006 -19.3 
20 _ _ _ - _ - _  992 -19.2 
21 _ _ _ _ _ _ _  990 -15.8 
22 ___-_--  976 -8.4 
23 _ _ _ _ _ - _  981 -11.6 
24 ___.___ 869 -9.0 
25 ... _ _ _ _  976 -12.1 
26 _____-. 992 -22.8 
27 _ _ _ _ _ _ _  1,001 -20. 1 
28 _____._ 983 -4.0 

86 _ _ _ - _ -  
78 n. 
79 ne. 
77 wnw. 
77 calni 
78 calm 
78 - _ _  - - - .  
81 sw. 
86 calm 
80 calm 
81 calm 
84 wnw. 

82 nnw. 
79 nne. 
80 calm 
78 n. 
40 ene. 
42 ene. 
64 calm 
74 WSW. 
94 SSB. 
97 --_-__. 
88 
73 - - - - - -. 
70 nw. 
76 n. 

_ _ _  .____- 

--- n. 

I 7,000 rncters I 8,WO meters I 10,000 meters 1 12,000 meters 1 14,000 mete> 

AIRPLANE OBSERVATIONS 

I I 
Surface 135 meters 500 meters 

n. 
calm 

nw. 
nnw . 
e. 

nw. 

sw. 

n. 
_ _ - _ - - I  

' 2 969 -26.8 78 n. 
2 966 -18.2 08 se. 
1905 -11.0 58 e. 
2 904 -13.7 67 ese. 
3 950 -14.4 76 one. 
1944 -12.3 70 ese. _ _  0% - 8.0 100 _-----. 
1961 -21.2 72 ne. 

0 970 -27.8 68 ene. 

5,000 "7 
v 1,000 meters 2,000 meters 3,000 meters 4,000 meters 

R y' V P  T R D V P  T R D V P  T R D V P  T R D ----__ V p  '-/-, 
- ---- 

45, 5 _ _ -  ----:.. 
2 905 -25. o 57 ene. 5 790 -23.6 69 ne. 12 - 4 ,42 --+-._. 2 895 -27.8 82 nw. 2 778 -30.4 75 nnw. 4 674 -34.8 63 nnw. 8 684 -40.8 _ _ _  _ _ _ _ _ _  ~ - -  m5 -' 

689 -20.2 53 ._____ ~ .- 589 -32. o 47 _ _ _ _ _ _ _  _ _  618 -3'. 6g - - - -  
4 904 -11.3 40 - - -  - - - -  -- 794 -12.0 634 -22.3 44 ..-.-*. ii 30 _ _ _ _ _ _  ~ _ _  097 -11.0 84 ~ _ _ _ _ _ _  _ _  011 -10.2 95 _ _ _ _ _ _ _  _ -  
9905 -11.0 M) e. 8790 - 8.6 36 ene. 12690 -14.0 32 _ _ _ _ _ _ _  .. 611 -18.0 42 __-- - - -  - -  534 -23'8 30 'e - e  

4 903 -14.0 61 e. 7 791 - 9.6 64 ene. 13 605 -11.7 38 e. 14 608 -17.9 32 ene. 11 53l -26'i 54 -----I: 
7 890 -16.8 09 one. 12 785 -21.0 00 enc. 14 084 -30. 6 72 no. 14 503 -34.3 83 _ _ _ _ _ _ _  _ _  614 -3s' Os -=.. -' 
3 884 - 8.3 04 me. 7 777 - 8.0 65 ssw. 4 083 -16.5 70 s. 
.800-  1.1 83 .-...-.-- 704-6.6 83. _ _ _ _ _ _ _ _  071-13.9 80 _ _ _ _ _  .... 587-10.6 83 _ _ _ _ _ _ _  
3 BW -16.4 70 ne. IO 781 - 7.7 91 sw. 6 08s -13.1 98 _ _ _ _ _ _ _  _ _  ooi -16.8 91 _ _ _ _ _ _ _  _ -  5 2 b y  

------- - - - 

-' 

6 G9S -21.3 72 _ _ _ _ _ _ _  .- 51g -27'8 76 ----::: I- ..613--25'7 @'-**- 
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4--Free-air data for standard levels above sea leoel obtained b y  means of airplane, radiosonde and pilot-balloon observations, winter 
19%%%t-continued 

MARCH 1938 

RADIOSONDE OBSERVATION8 

, 
MH) meters - 

V P  T R D 

3 939 2.0 55 0. 
3039 0.6 68 We. 
1946 -1.9 80 e. 
3951 -4.5 65 0%. 
0 964 -5.0 71 I?.%. 
0 959 -8.0 85 0. 
3 955 -0.0 70 e. 
2949 -4.6 59 ese. 
0938 -11.6 79 e .  
1931 -0.0 62 SSW. 
0 936 -9.2 _ _ _  one. 
2932 -7.1 83 0. 
4 925 -9.9 72 BSC. 
1 D% -18.0 72 one. 
0 930 -13.7 71 one. 

I . Yrneters 
-I--I-1-1- 
0 882 7.0 45 so. 
5 880 0.4 41 ese. 
2 887 -2.0 80 ese. 
2804 -3.5 86 ese. 
1901 -3.8 66 W. 
8900 -8.4 G9 e. 
4S90 -4.1 51 e. 

6 877 -12.5 72 ese. 
1874 -6.2 65 sse. 
2878 -11.0 W. 
8 874 -9.5 81 se. 
5 800 -7.0 55 me. 

3 870 -12.9 60 e. 

6890 -3.2 60 SB. 

0 ROO -20.4 50 S O .  

2,ooO meters 

V P  T R D _______- I I /  
4 781 3.8 43 850. 
1780 4.1 35 esg. 
6 783 -4.0 55 ese. 
2 789 -6.0 05 S. 
1795 -6.0 47 mnw 
7794 -9.1 35 se. 
8 780 -5.0 32 one. 
G 783 -8.1 44 S. 
5 7G9 -14.2 60 sse. 
2 769 -10.0 69 S. 
1770 -16.0 _ _ _  W. 
0 709 -14.0 77 _ _ _ _ _ _  
8 780 -12.9 60 0. 

2 702 -14.9 72 _____. 
4 751 -21.3 40 one. 

3,oM) meters 4,000 meters 5,000 meters 
- - 
V P  1' R D V P  T R D V P  T R D V --___-_---------- 
.1 687 -4.8 43 SSW. 10 GO1 -12.5 42 85W. 11 530 -19.9 42 _._____ _ _  
17087 2.8 28 %e. 1 4  008 -3.0 28 ese. 16 535 -12.0 25 _ _ _ _ _ _ _  _ _  
2 687 -9.0 59 sse. 5 602 -18.G 80 sse. 11 528 -24.0 54 sso. 13 
2680-10.2 64 se. 5605 -14.1 83 _ _ _ _ _ _ _  _ _  531 -18.4 62 _ _ _ _ _ _ _  _ _  
4 695 -11.0 34 n. 11309 -17.6 33 nw. 10 531 -24.1 3J nw. 14 
4 691 -12.4 28 nne. 5 GO6 -21.4 30 n. 8 b30 -25.4 3p ___.-__ _ _  
5686 -12.9 3 ese. 12001 -18.5 34 ese. 12526 -23.9 32 so. 16 
2 672 -16.1 & so. 3 687 -22.0 44 68. 9 612 -28.0 41 _ _ _ - - _ -  _ _  
3 074 -14.6 76 SSW. 5 588 -22.1 73 _ _ _ _ _ _ _  _ _  613 -24.6 68 _____._ _ _  
2 672 -19.1 _ _ _  nm. 2 680 -24.0 _ _ _  nw. 2 510 -29.8 _._ ____-. . _ _  _ _  072 -18.7 72 _ _ _ _ _ _ _  _ _  585 -24.7 70 _ _ _ _ _ _ _  _ _  510 -32.0 70 ______. .- 
3 684 -19.1 48 ene. I580 -23.0 42 ~ e .  6 505 -28.5 39 s. 3 
7 057 -21.5 42 sse. 3 571 -23.9 44 sw. 10 405 -30.8 42 ssw. 9 

2699 -9.9 30 SW. 2610 -14.4 24 SSW. 6536 -22.0 21 _ _ - _ - _ _  _ -  

_ _  668 -18.5 74 _ _ _ _ _ _ _  _ _  582 -21.6 73 _ _ _ _ _ _ _  _ _  511 -23.G 00 ______. _ _  

I 7,000 meters 1 8,000 mctors I 10,000 mctors I 12,OOO m0tei-S I 14,OOOmetcrs 

ADDENDA, RADIOSONDE OBSERVATIONS 
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