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Atmospheric TEMPERATURE OBSERVATIONS TQ 10U,OOO FEET
-.

FOR SEWERAL CLIMATOICGICAL REGIONS

OF THE NORTHERN HEMISPHERE

By H. B. Tolefson

suMMARY

A

b

Radiosonde measurements of upper-air temperatures taken over a
5-year period at &.e stations in the northern hemisphere are summarized
in order to provide information on the temperatures likely to be encoun-
tered during airplane and missile operations up to 100,000 feet. The
results are in general agreement with those from previous investigations
of upper-air temperatures end indicate that the mean _ratures from
the tropopause to 100,OCK)feet tend to increase fairly regularly and
rapidly for southern locations, whereas a smaller increase occurs for
more northerly locations. The scatter in the temperatures about the
mesn generally decreased with increasing altitude from the tropopause
to 100,000 feet. Little, if any, effect of location upon the tempera-
ture was apps.rentfor altitudes above about 90,000 feet.

INTRODUCTION

Data on the atmospheric temperatures at different altitudes have a
number of applications during both the design phases and the actual
operations of high-speed airplanes and missiles. Measurements of the
upper-air temperatures were summsrized some time ago by the United States
Weather Bureau in reference 1 in order to provide information on the
frequency wtth which given temperatures might be expected at different
altitudes and locations. These data covered radiosonde observations
made over a 5-year period from locations within the continental UMted
States and in adjoining areas and, because of limitations of the sounding
equipment, were restricted to altitudes of about X,000 feet.

With the more recent design of airplanes and missiles having much
greater altitude and range capabilities, temperature data are now needed
for higher altitudes ad for other areas throughout the world. A sum-
mary of raMosonde temperature measurements was accordingly undertaken
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by the National Advisory Committee for Aeronautics to extend the results
in reference 1 to altitudes of about 100,000 feet and to several loca-
tions in the northern hemisphere. Although both the altitude and the

4

area coverage of the results representedby this study are still )Mited,
an effort was made through choice of station locations to obtain tempera-
ture data which could be considered represent”ativeof some of the wider
climatological or geographical areas of the northern hemisphere.

Acknowledgment is made to the Office of Climatology of the United
States Weather Bureau for their assistance in selecting the upper-air
stations most suitable for the present study and to the National Weather
Records Center for their services in processing the original observa-
tional data.

PRESENTATION OF DATA

Scope

Compilation of the available atmospheric temperature and pressure
measurements to an altitude of lCG,000 feet for a large portion of the
earth would be a task of great magnitude. me compilation for conti-
nental United States, given in reference 1, ~d that for the North
American continent, given in reference 2, suggest that the main tempera-
ture features, particularly at pressure levels corresponding to high
altitudes, can be disclosed with significantly smaller effort by con-
sidering data for a_few radiosonde stations selected to represent several
broad climatological regions and geographic locations. Further, a sur-
vey of the available rsdiosonde data indicated that temperature and pres-
sure measurements up to an altitude of about 100,000 feet and extending
over a time interval of several years exist only for locations in the
northern hemisphere. In view ofthese considerations,nine widely
dispersed radiosonde stations in the northern hemisphere were selected
to represent predominantly arctic, semitropical, maritime, and conti-
nental influences. Radiosonde observations covering a s-year perid
were used for each station. The stations selected, their climatological
regions, the time period covered by the observations, and the total
number of radiosonde soundings from each station are listed in the fol-
lowing table:

b
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Station
Influences Period of observation

No. of
represented soundings

Thul.e,Greenland ArctLc Jan. 1951 - Dec. 1955 I,785

Barrow, Alaska Arctic Jan. 1951 - lkC . 1955 1,816

San Juan, P. R. Semitropical Jan. 1951 - WC. 1955 1,823

Ocean station vessel Maritime Jan. 1951 - EC. 1955 1,751
Echo (lat. 35° N.,
long. 48° W.)

Ocesm station vessel Maritime Sept. 1951 - Aug. 1956 1,767
Victor (lat. 34° N.,
long. 164° E.)

International Falls, Continental Jan. 195~ - kC. 1955 1,793
Minn.

El Paso, Tex. Continental Jan. 1951 - Ike. 1955 1,820

Itazuki (Fukuoka), Continental J.sn.1951 - Dec. 1955 1,772
Japan

Wiesbaden, Germany Continental Jan.-Apr., June-Aug., 1,752
Ott.-llov.,1950

Jan., Mar., May, Sept.,
Deco, 1951

Feb., Apr.-Dee., 1952
Jan. 1953 - Dec. 1955

The data for the stations in the table were confined to the daily
radiosonde observation taken nesr 2300 e.s.t. (OP Z). Because of
differences in longitude of the stations, some-of the-data represent
nightttie observations while others represent daytime observations.
Temperature differences resulting from these differences in local time
of &e soundin~ are not coneide;ed significant for the higher altitudes
which are of particular interest In this study. References 3 and 4, for
exemple, indicate that diurnal temperature variations at the higher alti-
tudes amount ordy td about 0.5° C. It may also be noted that with the
exception of the data for Wiesbaden, Germany, each set of soundings
covered about the same continuous 5-yesx period.

●

●



NACA TN 4169

Results

The results are summarized in table I in terms of the frequencies
f and the cumulative probability distributions cpd of the tempera-
tures t observed at given altitudes for each of the nine stations.
For the different stations, sepsrate distributions we given for each
month of the conibined~-years‘ sample of data-and for the total ~-years’
ssmple. The temperature data given in the table were obtained at the
standard reporting pressure levels of 850, 700–,w, 300, 200, 100, w,
30, 20, and 10m.illibars. For convenience, these pressure levels are
expressed as the corresponding geometric altitudes in the standard

“aeronautic~ atmosphere specified in references 2 ~d 5.

Each entry in table I refers to a temp-eratureobservation within
a class interval of 2° Co A frequency value for a temperature of 10° C,
for example, indicates the nuriberof observationsbetween 10° C!and
11.9° C, and a frequency value for a temperature of -1Oo C indicates
the number of observationsbetween -10° C and -8.1o C. The cumulative
probability distributions indicate the percentage of observations for..
which the temperatures exceeded the specified values. It was considered
that tabulsr presentation would place the data in the form most suitable
for a vsriety of uses, such-as determining se=sonal variations at a
given location, the mem, or the stsmdsrd deviation of the temperatures
about the mean at different altitudes.

.—

It might be noted from table I that the number of observations
obteined decreases rapidly with altitude, parficulmly for altitudes
above 67,500 feet, because of limitations in the performance of balloon
sounding equipment. For Wiesbsden, Germ@, only three observations
were obtained at altitudes above 67,500 feet in January and Februsry
because of interrupted weather services during these months over parts
of the 5-year period selected for study. For completeness, however,
all observationswere tabulated, regardless of how few were available.
In addition, all singularitiesnoted during the tabulation of the data
by the National Weather Records Center were checked against data reported
by previous or following soundings.

It might be pointed out that for each altitude table I approximates
a graph in which temperature is the or~natey time is the abscissa, and
the curves are formed by lines running through constant values of the
cumulative probability distributions. Thus; “thevariations in the tem-
peratur~.tith season, altitude, and location may be readily observed
from the table.

.
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DISCUSSION

.

w

Table I indicates large monthly snd seasonal temperature variations
at all sltitudes for the northern locations as compared with scmewhat
smaller variati~ for the southern locations. A few examples of the
extreme vmiations in the temperature during sumner months (June, July,
and August) and tinter months (December, January, and February) at altit-
udes above the tropopause are sumar ized in the following table for
stations representing srctic, semitropical, and maritime regions.

Temperaturerange, ‘C, at altitude of -

station 67, w rt -@,500 ffJ 87,cm ft

Sumner Winter Suwmer Winter Sumer Winter

{

Thule, Greenland t -40 to +0
(arctic)

-42 ~ -82 -39 to -w -44 to -82 -~t,oJ@
At

----—___
10 12 58 E

% Juen, P. R.

{

-56 to -64 -&to-&l -44 to -60 -~ h -70 J@ to -54 -u~-lq
(semitropical) ~ 8 2Q 16 2KI 6 18

Ocean station

{

t
vessel Victor -54 to -64 -52 ~ -70 -46 to -5!3 -46t0 -64 -44 to -54 -42 b -60

(Iwitime) ‘t 10 12 18 10 18

The primary indications of the preceding summary sre the generally
colder temperatures and the larger spread in the temperatures at aXl
locations for the winter months than for the sunmer months. In Similsx
investigations (ref. 6, for example) tendencies have been found for the
temperatures at altitudes nesr 100,000 feet to be somewhat colder for “
northern locations than for more southerly locations. These latitude
effects are not particularly apparent in the foregoing summery or in
table I. The relatively few observations at 102,000 feet in the present
SLUMUY~ however~ do not petit defi~te conc~usi~s to be made in regard
to such tendencies in the temperatures.

For a better illustration of the variations in temperature at the
different altitudes, the mesm temperature and the standard dewiaticm
of the temperatures about the mean sme plotted against altitude in
figure 1 for the 5-years’ set of observations taken at Esrrow, Alaska,
ocean station vessel Victor, International Falls, Mfnnesota, and
San Jusn, Puerto Rico. The stamderd detiation u is a useful measure
of the scatter in the data about the mean and indicates the range that
includes approximately 68 percent of the observations. The mints in
figure 1 are plotted s~ghtly above or below the given altitudes for
ease in distinguishing the average temperature and the values of u.
The variations in temperature with altitude for the standard atmosphere
of references 2 ~d 5 are alEo shown by the curve i.nfigure 1 for com-
parison with the observed data.
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The much colder temperatures at tropopause levels and the wide
departures from the temperatures for the standard atmosphere are evident

4

for the southern locations from inspection of figure 1. Also, conditions
in the stratospherefor the southern locations are characterizedby a .

fairly large increase in the temperatureswith altitude, while a small
increase occurs for the more northerly locations. The mean temperatures
for the high and low latitudes appear to converge at about 90,000 feet.
Similar variations in the mean temperature with altitude above the tropo-
pause for different latitudes are discussed in references 6 and 7.

The values of u in figure 1 point out the very small variations
in troposphere temperatures throughout the year for semitropical loca-
tions end the much larger variations for high-latitude stations. Above
the tropopause, the temperature spreads generally decrease as altitude
increases to 102,000 feet. The comparatively small.em.ountof data
obtained-at the highest levels does not permit complete confidence to
be placed in the values of a at these altitudes, but in general it
appears that the scatter in the temperatures about the mean values is
represented by
less than 5° C

a value for a of 10° C or more
at the higher altitudes.

at luw altitudes and

.

CONCLUDING REMARKS

The preceding summary of the upper-air temperature measurements
taken at fine r~-osonde stations o= a ~-year-periodprovides basic
temperature statistics for uae in airplane and missile design studies. .

The stations were selected to represent given geographic or climatologi-
cal.influences, and the expected wide departures in the temperatures
from those specified for standard atmospheric conditions were noted. *

The scatter in the temperatures at different altitudes agrees with the
results from other investigations, and in terms of the standard devia-
tions of the temperatures about the mean, frequently exceed 10° C In
the troposphere and are less than 5°”C!for altitudes from the tropopause
to 100,000 feet.

Langley Aeronautical Laboratory,
National Advisory Committee for Aeronautics,

Iangley Field, Vs., August 23, 1957.



.WAC!AKcN4169 7

REFERENCES

L Ratner, Benjamin: Temperature F&equencies in the Upper Air. Weather
Bur., U. S. Dept. Commerce, Jan. 1946.

2. Anon.: Standard Atmosphere - Tables smd Data for Altitudes to
65,800 Feet. NACA Rep. 1235, 1955. (Supersedes NACA TN 3182.)

3. Kay, R. H.: The Appsrent Diurnal Temperature Variation in the her
Stratosphere. Quarterly Jour. Roy. Meteorological Sot., vol. ~,
no. 333, July 1951, ~. 427-434.

4. !lkweles,Sidney, Jr.: Tentative Normal Diurnal Eeight-Chsmge Charts
of the wO-Millibar Surface Over the United States. Bull. Am.
Meteorological sec., vol. 35, no. 6, Jue 1954, pp. 261-270.

5. MLnzner, R. A., ad Ripley, W. S.: The ARDC Model Atmosphere, 1956.
Air Force Surveys in Geophysics No. 86 (AFCRC TN+6-204) , Geo-
physics Res. Div., AF CsnibridgeRes. Center (Bedford, Mass.),
Dec. 1956. (Available as ASTIADoc. 110233.)

6. Anon.: Temperatures at the 10-nib(102,000-Foot) Level. AWS Tech.
Rep. 105-108, Military Air !lhmsport Service, U. S. Air Force,
May 1953.

9 7. Kochanski, Adsn B.: Wind, Temperature and Their Vsriabili.tiesto
120,000 Feet. AWS Tech. Rep. 105-142, Military Air !Ihemspmt

% Service, U. S. Air Force, May 1956.



8 NACA TN 4169

.

TABLE I. - 2UMMAR% OF RAD2020NDF, M33A2U2tE3dENTS OFTFFER-A3R TEMPERATuRE

5,000 a
b
4
2
0

-2
-4 2
‘b 4 i
-n

-lo 6
-12 5 1;
-14 12 1’7
’16 9 25
-10 13 34
-20 14 43
-22 9 49
’24 # 54
-26 15 64
-28 14 73
-30 15 83
-32 16 93
-36 3 93
-36 5 99
-3’3 2 100
-40

10,0000
-2
-4
-6 11
-0 11

-lo
-12 12
-1* 2s
’16 35
-18 9 11
-20 1 lb
-22 16 26
’24 17 se
- 2b 17 49
-28 19 61
-30 18 73
-s2 12 81
-M 12 89
’36 to 95
-30 3 97
-N 2 99
-42 2 100
-*4
-4a I

12@oo -16
-18
-20
-22
-24 11
-z& 22
-28 13
-30 Is
-32 4
-34 9 1:
:g g 22

35
-40 24 91
-42 24 67
-44 18 79
’46 17 91
-48 7 93
-50 3 97
-52 4 100

3.0,000 -38
’40
’42
+4
-46
-4a
-50 97
’52 9 14
-54 16 26
‘56 12 35
-58 20 51
-40 21 61
-62 2.4 85
-64 16 90
-66 3 100
-68

1
:2
13

4
;6
98
5 12
4 22
1 30
2 39
5 50
1 66
8 79
5 83
1 91
5 95
2 96
9 100

; ;
12

3
;5
48
7 13
2 22
a 35
7 48
4 65
5 77
2 85
a 91
4 94
2 96
6 100

22

12

: :
7 12

,5 24
!2 41
!5 61
‘9 84
,1 92
a 98
2 100

11
‘2

;7
b 10
4 14
7 20
,2 30
.1 39
,9 55
b 69
5 fll
,4 93
6 98
1 99
1 100

3’2

4
7 :
7 16
6 24
5 34
9 46
9 52
3 61
7 72
.2 .34
1 91
7 95
599
2 100

11
33
5
7, 1:
8 lb
O 29
2 43
8 55
9 68
6 78
126
4 95
296
b 100

1
1 i
44

$ 1;
2 22
8 3.4
0 4B
7 67
5 77
8%
1 97
4 Iw

::
19
s 19
3 29
; ;;

‘2 72
9 87
1 99
6 10U

1
:

;
8 1:

,2 20
.6 29
17 41
,2 49
.3 M
16 69
[2 77
6 81
9 81
4 90
4 93
3 95
4 97
4 100

11
22

5
1: 15
L8 27
!1 42
[5 52
!1 6b
.8 18
9 84
5 88
3 90
5 93
3 95
.3 97
2 99
1 99

1 100

3
:

7 12
13 21
L7 33
Z2 48
15 65
L% 77
14 S7
5 90
6 95
2 96
2 97
b 100

; ;
11 11
6 16

L7 28
29 50
24 67
19 82
17 94
8 100

2
li
7 11
9 16

16 27
24 43
27 61
20 76
20 07
8 92
5 95
2 97
3 99
1 99
1 100

: ;
9 13

16 26
15 34
27 51
32 72
21 06
10 93

b 97
2 90
2 99

1 100

43
4
7 1:

11 17
18 30
31 50
26 68
24 04
18 96
499

2 100

; :

1$ 1$
19 30
24 47
22 62
22 78
19 91
11 99
lw

1 100

11
33

: 1:
17 22
25 39
24 M
26 12
13 81
18 93
7 97
; p;

2
;

;5
11 17
19 29
i9 42
30 62
?2 77
16 07
a 93
6 97
2 98
299

1 100

1
:1

1: 1:
19 30
33 53
23 69
22 3.4
14 93
5 97
4 99

1 100

11
4

:8
5 11
9 18

$0 46
36 72
28 92
11 99

1 lW

tra22W

11
65

: 2:
9 45
0 64
7 02
2 96
6 100

1
7 :
3 14
2 35
7 bb
7 63
3 85
8 91
3.99
3. 100

2
:9
9 22
1 36
4 52
0 72
4 88
1 93
4 98
2 99
1 100

11
5
4 $
1 1s
7 34
1 56
6 81
3 97
4 100

21
23

2: 1:
33 40
29 59
29 73.
20 91
12 99

1 Q9
1 100

I

2 1:
11 9
28 27
39 59
33 74
15 04
13 93

6 ?7
4 99
1 100

i:
12 12
29 52
36 57
S1 78
13 86
11 94

5 97
2 99
2 100

2
1!

1: 1:
31 39
44 73
24 92

8 9B
3 100

21

1’2
B
8 1:

12 22
27 41
1s 54
Z7 73
25 90
6 94
1 99
1 104

43
4

11 1:
11 21
26 40
11 53
18 65
17 77
14 87
11 95
9 99
1 99
1 100

21
55

13 15
17 27
22 4s
29 39
19 73
15 84
: g

4 9s
2 99
1 100

1
5 ;

12 14
20 30
29 52
31 77
21 93
9 100

: i
: 1:

23 27
Z5 44
L8 56
L9 69
19 S1
11 89
.3 94
5 97
2 99
2 102

2 1

4
a

14
24
39
53
67
01

:;
99
99

100

1
3 :
99
9 lb

30 37
28 56
33 80
18 92
8 9a
3 100

1
2
4
9

:;
36
49
63
74
26
92
93

%

11

11

L: 1;
LO 17
14 27
)1 hl
!1 61
!2 76
.1 82
12 91
7 96
599
1 100

21

23

i ;
37
39
a 14
,2 22
9 35
,4 M
,6 39
9 66
,; :;

1 9a
3 100

3Z
13
45
7 10
5 14
,7 25
‘2 41
,7 52
‘1 66
‘2 El
,3 90
,0 97
3 99
2 100

11

: :
,0 14
,5 25
!1 39
15 63
!1 77
;1 92
n 97
4 100

\ ;
34

.; 1:
!4 36
12 60
!7 80
,6 91
,0 99
2 100

u
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TABLE I.- SUMMARY OF RA3XCSONDE MEASUMMENTS OF UPPER-AIR TE3CPERATURES - Cm!Jnuud

9

.

Jan. F&.
Mt., t,

1622XIIIA2M1 2f2y I Juno
ft k f $ f y f y f ~d [ y f y

66#lo

52,000

6T,6W

?8,W0

’36
-3s
-40
-42
+4
+6 5
-48 b :
’50 15 22
-52 18 37
-54 14 4q
+6 5 53
+8 5 57
-6a 7 63
-62 11 72
-64 Is 85
-66 13 96
-68 2 98
-70 2 99
-72 1 100
-74

-38
-4U
-42
+4
-46. 2
-48 9 1:
-50 13 34
-52 3 3s
-54 1 39

.-36 2 42
-58 3 47
=60 3 51
-62 4 56
’64 5 63
_66 6 7?
-68 6 80
-70 10 94
-72 2 97
-74 2 100
’76

-a
-42
-44
’46
-40
’50 3 21
-52
-54 4 50
’56 3 71
-5s
-60
’62 2 86

z
-68
-72
-74 I 9’2
-’lb 1 100
-78
-s0
-32

-3 s
’40
-42
-44
-46
-46
-50
-52
-54
-56
-58
’60
‘62
‘64
’66
-68
-a 2

1
1

-L

: ;
z 10

8 18
9 25
,1 33
,9 53
7 59
5 64

.5 78

.2 89
7 95
2 97
1 w
1 99

1 100

23
6 11
1 13

3 17
,2 33
54n
8 51
5 5B
6 67
1 68
7 78
6 66
4 92
5 99

1 100

4 24

1 29

1 35

4 59
1 65
3 82
9 104

1 39

1 67

1 100

::
10 18
7 24

14 36
18 52
22 71
10 80
8 87
9 90

4 9s
3 96
2 97
1 96
2 100

33
8 13
: g

6 32
5 38
e 47

19 60
Lo 80
5 85
3 89
190
1 91
2 93

: K%

25
9 13
1 15
5 28
1 31

1 33
126
446
3 54
1 56

11 85
290
4 1C4

1 20

260

2 100

19
1 25
1 50
3 6S
4 87
6 92
7 98
190,
2 lm

5
2 1:
534!
2 57
7 76
a 95
5 100

4
1 2;
o 39
5 46
4 52
7 63
7 74
6. 83
B 95
s 100

13
5 Is
7 41
1 44
1 47
3 56
1 59
1 15
5 91
1 94
2 100

(a) Th& Gra

54
8 6 13 14
1 22 37 43
656 22 60
1 79 30 84
S 92 13 94
3 94 6 98
3 96 2 100
3 99
L 9Q

1 100

2 2 1: 1:
020 38 54
0 56 33 84
9 82 16 99
3 9*
699 I 120
1 100

Sq
1 1 30 45
9 25 29 79
1 51 1: ~~e
o lb
4 94
4 99
1 Loo

19 33
* 26 79

: 41 10 97
1 70 2 100
a 92
2 91
1 lW

and-o

i:
6 15
15 41
!9 63
!3 00
,0 87
,0 95
2 96
2 98

2W

1 100

7
,1 4:
,1 az
.6 96
4 100

15 19
,6 76
!9 100

12
?4 &l
!8 87
6 100

Um6d

43
1 13
,9 29
!6 51
!3 71
.4 62
7 69
5 93
3 96
2 97
1 98
Iw
1 100

66
.2 40
12 79
.7 96
3 99
1 100

s 10
b 56
!7 91
4 96
3 Im

[5 20
!2 69
L4 q4
2 98
1 ma

: :
a9
0 26
9 51
1 77
2 s?
7 q3
3 96

4 99

1 100

I
: 18
1 41
2 76
8 96
3 99

1 100

12
+ 26
9 44
2 67
4 “93
4 l?

5 15
9 42
3 52
,1 83
497
1 100

7
1 2:
1 48
6 74
7 86
9 93
7 9a
3 100

0
7 4:
0 66
0 a3
3 94

; IL%

12
48
6 18
843
7 77
0 93
9 98
1 100

15
3 21
5 47
5 74
4 95

1 100

32
35
26
9 13

12 23
23 41
21 58
15 69

8 76
11 04
6 09
6 94
2 95
2 97
1 9a
3 100

1
1 ;
37
18
6 16
3 20
6 2S
6 36
6 44

11 59
E 69
6 77
5 84
5 91
4 96
299
1 100

1+

1
1 1:
326
2 35
4 52
2 61
1 65
3 7s

1 83
2 91
1 96
1 100

1 100

1:
49
17
.49
87
.79
.66
.79

H
:;

39
29
22
6
6
2
●

2
19

,2
,56
24
,16
,Ou
92
57
30
43
4E
29
1s
19
18
7
i
1

1

1
+3
73
55
32
24
15
6

16
6
9

10

:
4
1
1

’36
1 -Zd
4 -40

12 ’42
22 -44
34 -46
46 ’46
99 ’50
71 ’52
79 -54
86 -36
90 -5s
93 -60
95 -62
97 ’64
99 -66
99 -6s

100 ’70
100 -72
100 -74

’36
2 -60
9 -42

22 -44
3b -46
47 -41
57 -50
66 -52
74 -54
79 ‘S6
a4 -52
67 -60
92 ’62
94 ’64
96 -66
97 -68
99 -70

100 ’72
100 -74
100 ’76

4 -40
19 -42
26 -4+
49 ’46
5a ’46
63 -50,
67 -52
72 -34
77 -56
82 -58
m -60
9b ’62
95 -64
96 -66
99 -66
99 -7Z
99 -74
99 ’76

100 -78
100 -60
100 -82

’96
14 -40
3s -42
56 -44
67 -46
74 ’46
79 -50
81 ’52
86 -54
68 ’56
91 -58
94 ’60
96 ’62
96 ’64
99 -66

100 ’68
100 ‘6.3
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TABLE I.- S2JMMAJW 02? RAD2=NDE M13As~ OF UPPER-A2R TEMPERATURE - ConUmed

rz,ow -36
-3a
-40
-*2
-44
‘+6
-m
-50
-52 1 50
-54
’56
-58
‘6 O
-62
-70 1 100

13#00 ’30
-s2
-34
-3s
-40

, -44
-52

5,000 16
12
10
B
6
4
2
0 21

-2
-4 12

3 1: 1: 11
-10 11 18 65
-12 16 20 26
-14 5 32 8 12
‘lb 7 36 lb 22
-18 18 48 11 30
-20 13 56 lb 41
-22 9 62 16 53
-24 10 60 14 62
-26 11 76 20 77
-28 12 a3 10 84
-30 1s ’92 5 87
-32 8 97 7 92
-34 2 qe 3 w
’36 1 99 3 97
-38 1 99 2 98
-40 1 100 3 100

10,OOO
:

-2
-4 11
‘b
-8 2

-1 3 :
-12 15 11
-14 68
-16 T 13 33
-18 12 21
-20 15 31 1; j;
-22 13 39
-24 12 47 20 36
’26 21 60 23 52
-28 13 6q 24 6q
-30 12 77 14 79
-32 14 86 10 86
-34 10 92 10 q3
-36 9 98
-3 2 99 4 96
-4 1 100 4 99
+2 2 100

-L_L_

11

33

24
96
8 11

19 23
17 34
20 47
?2 61
24 77
19 89
8 94
3 96
4 99

2 100

11

22

;:
7

:9
8 14

12 22
31 42
24 37
26 74
M 06
L5 96
2 97
3 99
1 99
1 100

3 25
3 30

2 67
1 75
1 83
2 100

(2) mJ38, Gre

T
1

14 4:
15 9 77
b 35 3 87
9 80 4 100
1 85
2 93

1 100

1 39

2 100

02) BUZT

3
1: 12
17 24

4 3 32 45
1 12 10 34 68

i 3 14 19 24 85
1 .321 33 8W

12 16 23 43 7 qs
.3 21 16 W b 9q

11 35 25 74 2 100
la 47 14 a3
19 60 19 92
!0 73 6 96
,4 83 7 100
9 89
8 q4
6 W
3 100

21

2: 1:
11 1 35 43
11 : 6 37 60

3 29 25 28 87
; 9 26 41 1+ 96
7 1+ 34 63 4 99

!0 27 21 77 2 100
!7 4s 18 62
!0 59 14 97
!3 73 9 q9
to 89 1 124
6 93
9 99
2 100

lmld-1

; 21
L9 80
7 100

2 100

*

11
2
8 :
8 12

18 24
)3 45
Z9 64
20 77
19 89
9 95
7 w
1 100

1: 1;
!6 28
H 47
57 70
?8 88
1; &

lczudw

1
2 1:

14 57
:1 93
1 q7
1 loa

2 33
1 30
2 83
1 lm

3

::
!1
!9
10
!0
,6

2 11
3 23’
3 46
4 67
b 89
1 9b

1 lW
2 100

1 100

1
,: ; 3 ;
,6 18 4!
8 30 4t
12 52 9 14
!5 69 12 21
1 03 17 33
V 89 17 44
3 98 30 63
3 100 23 70

22 92
6 97
4 10C

11
4

: ::
; 18 3s
16 43 3 lC
‘1 57 13 11
‘7 76 15 28
0 89 22 4?
O 96 36 65
2 q7 24 al
4 100 11 8$

9 94
7 91
3 102

2
3;
57

10 13
,2 22
!5 38
19 51
!0 64
,1 72
9 78

!3 87
.1 94
Sw
1 100

11
1
b ;
B 11

M 22
!7 40
!4 56
17 bT
9 73

L8 w
.3 94
8W
1 100

11
22

: :
:; ::

15 37
26 53
19 65
13 13
19 S6
1; ;:

2 ~a
2 99
1 100

11

22

1: 1:
11 23
14 32
23 48
22 63
22 77
16 S8
13 96
1 9?
2 98
2 99
1 100

,.
,

J2: -
58 .
67 -
83 .
92 -

100 -

1:

10
,2
,4
b
)5
10
,2
,4
16
Ii
o
!2
‘0

0
12
4

!4
,2—

14

H
#

:
2
0

-2
-4
‘6
-s
,10
.12
.14
.lb
.18
.20
.22
,24
.26
.21
.30
.32
.36
,36
.31
.40

2
0

-2

2
-1
.10
,12
,14
‘ib
,1s
.30
,22
.24
’26
,2s
,30
,32
,3*
,36
,3I
,40
,42

.

.

1?

J
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TABLE I.- S2JM32ARY OF RA212020N22E~ OF3iTP2Z1-A2R TEKPE2tAT7JRE2 - Cont5nued

18,0W

52#oo

-12
+4
-lb
-18
-20 1
-22 3 I
-24 13
-2* 25
-2s 6
-s0 s 1:
-32 8 17
-34 11 24
-36 13 33
-3s 20 46
-w 23 61
-42 19 74
+4 M 84
’46 16 95
-48 6 99
-50 2 100

{

-3 s
-40
-42
-44 1 1
+6;2
-4

10 1:
-52 10 la
-54 33 40
’56 32 62
-58 24 79
-60 14 88
-42 1; 97
-64 3 99
-661100
-68

-40
-4
-44 22

66 10 9
-4.3 7 14
-30 Iq 29
-52 20 44
+4 24 62
’56 22 79
-58 6 83
-40 7 89
-62 3 92
-64 1 93
+6 1 94
-68 3 96
-70 5 10.2
-72

-38
-w
’42 93
-44 2
-44 7 d
-48 24 31
-50 18 47
’52 19 64
-54 12 74
’56 11 8b
-Sa 10 92
-60 5 97
-62 1 97
-64 3 Iw
_56
-68
-70
-72

2
1 ;
S4
7

: : 10 1:
34 5 la
9 11 14 27
8 24 13 36
!0 38 32 56
!3 54 33 77
!7 74 16 88
,6 85 13 96
,2 94 4 99
799 199
2 100 1 100

22 1
34
3 6 10
7 11 7
,9 25 18
,9 39 30
,9 5s 32
‘9 74 2s
!2 90 22
L 96 9
2 98
2 99 1
1 100

1

1;
24
43
64
79
94
99

100

2
86
49 :
8 15 a
,5 27 16
!2 44 24
.5 55 30
!3 73 16
,S 87 24
,1 95 9
2 97 6
1 98
2 99 9
1 100 2

2

97
99

Iw

1
2

1:
19
25
26
59
80
39
96
95

In

1
;3

: 1:
4 13

[2 21
16 32
17 43
13 65
26 S3
18 95
699
2 100

: ;

1: 1:
23 30
25 46
!9 73
24 89
14 98
3 100

5
10 1:
2’7 29
w 57
22 72
21 87
9 93
3 95
1 96
3 98
2W
1. 100

L: 1:
26 32
30 54
32 78
20 93
10 100

(B) E

1: 1:
!6 29
!8 47
!2 6S
19 al
19 93
10 99
1 Im

21
3

L:
14 1:
Z1 32
66 56
u U
?1 %
6 100

32
!2 10
28 2s
>4 64
t4 80
14 a9
7 94
4 97
499
1 100

7
21 1:
J2 54
56 92
12 100

mw, i

1;2
13

,: 17
11 39
!8 58
lb 83
,4 93
,0 100

11
22

[: 1:
!6 37
14 62
13 86
14 96
6 100

11
5

!5 2:
i7 43
IS b8
[7 81
10 W
5 92
a 90
2 99
1 100

11
)? 5:
Lo 89
12 90
3 Iw

Zk2-c

1
:

,; 12
!7 30
7 54
9 80
6 90
895
7 lcm

2
:3
.2 11
!1 25
14 47
,0 73
11 94
s 99
2 100

1? 1;
!0 28
10 43
!0 61
!1 75
:1 62
7 a7
5 90

:=
4 100

11
19 27
17 66
la 91
12 99
1 !00

ullnzd

64
79
1 23
6 40
2 61
3 77
6 87
2 95
6 99
1 100

21
55
,6 16
!9 36
.0 64
;8 83
,7 95
6 99
1 100

21
s
!3 2:
!2 37
14 61
!0 74
.2 82
5 86
8 91
7 96
2 97
4 ma

,2 9
19 51
,5 83
!1 98
3 Ioa

43
as
2 24
5 48
1 63
a 82
5 92
6 97
4 99
1 100

; ;
a9
6 2S
1 54
,2 85
5 96
4W
2 100

32
5 13
‘6 32
* 53
,0 74
5 85
1 93
3 96
4 99
1 100

1s
10 31
83 7*
!6 9S
3 100

32
6
B 1:
2 1s
0 24
7 36
8 54
4 70
a 88
7 93
0 99
1 100

43
7. 11
9 20
7 31
9 37
: ;;

o 97
3 99
1 100

21

: 1:
9 24
7 42
4 60
6 72
6 84
6 80
2 89
4 92
6 96
3 99
1 99
1 104

44
4
2 1:
0 45
1 63
0 al
1 91
7 97
1 9s
1 99
1 ldo

11

22
a
2 12
7 24
5 41
9 61
1 75
1 .5*
O 96
3 98
3 100

i ;
7 15
3 38
766
9 04
a 97
5 100

6
a 1:
* 45
8 65
6 84
393
1 95
2 96
299
z 10.2

11
2

:
8 1:
2 35
5 62
6 7*
4 a5
~ 92
0 99
1 100

1
1 :

65
59
!2 23
!0 36
,4 45
!5 61
10 81
!2 95
5 99
2 100

;;
57

19 19
10 38
13 60
!8 78
!8 96
4 99
2 100

11
3

:8
!5 25
!8 44
!2 59
:7 71
1: ::

9 88
8 94
4 97
4 99
1 100

11
12
4
a 1:

19 2s
12 33
H 51
13 67.
L1 72
6 77

[2 67
7 93
4 97
3! 9s
1 99
1 104

1:
20 ;
54 !
es 1(
25 1,

21
E 3:

31
: 41
17 5:
47 b
60 ;
42

8
,:: 9
72 9
40 9,
16 .1!3
5 la

:
21
54
,00 1’
,64 2’
,96 3
!40 4
!72 6’
!S6 7
!07 1
,50 9
69 W
10 16
6 10
1 10

10
44

:ti 1
!50
!41 ,:
!55
!03 :
,72 81
9a9
49 9
29 9
24 9
21
12 :
10 10
2 10

2

1:

!% 2
106 4
!91 6
!18 7
;15 8

9
:: 9
329
18 9
17 9
5 10
2 10
1 10
1 10

—.

. ..—
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TABLE I.- SU63MART OF RAD2csONDE IWAEUR12MENTE OF 21PPER-A2R TEMPERATuREs - Cm5Jmed

67,s00 -36
-3s
-40
-+2 35
-44 16
-46 4-13
-4’3 10 29
-50 4 $5
-52 14 57
-94 12 76
-56 7 87
-58 3 92
‘60 1 v.
-62 2 97
-64 2 100
-66
‘6 8
-70

78,600 -40
-42
-44
‘4$
-48
-50
-52
-5 ●

-56
-58
-60
-62
-64

1 11

a?,om -4a
’42
-44
-46
-4s
-50
-92
’56
-s 8
-60

T
;i
28

2 4 13
2 1: 2 15
1 14 5 22
4 25 5 28
1 28 B 39
9 42 4 ●4
8 64 b 51
7 83 17 73
4941390
1 97 5 96
1 lm

2 99
1 120

19 16
S 36 1 13

2 55 2 25
2 73 1 31

1 98
1 82 1 46

6 01
1 80

2 100 2 100

1 50
130

1 100

-L1 100

rl,cmo

10,OOO

18J300

30,000

22
20
18
16 32 64
14 49 34 42 34
12 88 90 63 79
10 15 100 2s 97
@ 5 100

12 11 64
10 26 18 22 20
8 41 44 41 49
b 65 86 46 82
4 19 95 22 98
2 n 100
0 3 100

-2
-4 11
‘b 22 14 26 19
-8 74 63 52 57

-10 42 90 48 91
-12 12 90 10 99
-14 2 99 1 99
-lb 1 100 1 100

-30 11
+2 96 6
-34 33 .28 35 3:
-% h9 14 60 74
-M 31 95 31 96
-40 6 99 5 100
’42 2 100

32
66

47 26
71 82
26 99
2 100

4’3
25 19
57 56
49 87
la 99
2 104

53
31 24
77 74
31 94
7 99
2 100

10 7
21 21
M 59
45 89
17 100

33
24 24
23 64
21 62
25 84
16 97

3 100

35
7 la

14 43
6 54
8 68
6 79

10 96
2 100

2 15

4 38
2 50
5 81
3 100

5“ 3
40 30
64 73
33 95

8 104

5: 4$
W 82
25 99

2 100

21
48 34
49 66
4t 94
9 100

H 4:
61 69
15 99

2 100

(b) Bum, Akskz - Conc2adik ‘+’

(c) 2ZII Ju

I
15 10 1: 1;
38 67 97 78
50 99 3> 100
1 100

1: i 1; k
77 59 97 73
52 93 3: &
10 99

1 100

21
S2 23 29 20
74 72 90 80
9: ~:: 30 100

1
19 1; 8
b? 61 60 4;
45 93 65 9Z

9 99 12 100
1 100

L, Puert

25 16
13 89
17 100

24 16
99 79
29 98
2 99
1 100

3; 2;
89 80
30 99

1 100

85
46 35
89 90
15 99

1 100

Rico

52 34
92 93
11 104

2; 1;
10 09
16 99
1 100

5: 4!
79 94
9 100

1! 1;
77 66
4697
5 100

5
:
‘3 2:
,6 70
5 92
899
1 100

12

● 22
0 67
B 84
: #

‘3 60
2 100

. ..

T;:2+
12

b 17
1 41336
1241;3
O 42
5 69 7 74
8 84 9 87
6 95 7 97
3 100 2 100

1 20
2 30
23Q
3 ao
1 90
1 10-2

: ;
55 37 36 25
?2 98 3 92
3 100 13 100

21 11
>1 22 41 27
3 91 72 76

13 100 39 99
1 100

1
53 :3

b7 35 57 41
79 au 71 87
1; & ’20 100

53
33 26 27 18
56 65 78 69
64 96 +1 96
b lW 6 100

1
1 1:
4 50

4 83

2 100

1 100

8: 6;
52 96
6 100

1: 1:
76 63
49 9A
4 99
2 100

;: 4;
54 17
31 ~8
3 100

1
14 1:
70 5@
49 91
12 99

1 Im

24
3 10
1 13
3 19
5 29
8 46
9 65
7 79
1 81
1 a3
3 90
2 94
1 96
L 98

1 100

1 14
2 43

1 37
2 86

1 100

J&i
22

: 20
216 12 M

22 14 748 33 lb
11 71 468 79 14
&3 99 305 94 12
2 100 76 100 10

7 100 @

2; 1: 2Z
47 40 87s
64 90 519
11 97 109
5 100 21

3

U
-2

!14: 2 -4
50 33 481 29 +
52 74 S50 76 -6
5: # 369 w -lo

S* 100 -12
5 100 -14
2 100 -16

1 -30
7 3 1;: 10 ’32

M 37 *5Z 47 -34
72 84 696 86 -M
23 99 210 9s -3s
1 10Q 34 100 -40

2 100 -42

“

.

*

.
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TAELE I.- SUMMARY OF RAD2C#ONDE MEk3UREb3E36TS OF UPPER-A3R TEW122UT312WS - Con23nwd

$ 23n JI

32
23 la
69 64
47 97

399
2 loa

76
14 19
37 52
35 83
15 96
4 100

11
1

:
1: 33
16 M
16 74
12 90
8 100

24
5 15

13 42
20 63
*1OCI

18

s 31
7 85
1 92
1 100

n, Paer

5: 34
ro aq
13 q9
3. lW

10
tk 3’:
b4 69
1s ah
8 93
5 q7
2 99
1 100

; ;
18 32
10 70
?4 100

1 21
15

s Ill
2 16

!5 50
,s ql
5 98
1 100

3 27
6 tz
1 ql
1 100

) Rico

3: 3:
87 8s
16 9$

1 10C

1: 1;
40 41
52 81
24 99
2 Iw

2
:

3: ●

99 84
15 100

n33ud

2
21 J
30 6$
H 98
3 10C

54
16 23
b2 68
Is 93
a 99
1 Ioc

11 10
15 42
,4 89
.9 ma

1
22?500 -5 1 1

-5 21 15
‘5 42 44
-3 55 83
-5 22 9a
‘6 2 q9
‘6 1 100
-6

11
7#

56 41
36 75
29 96

6 10<

2: 2;
60 6q
28 91
12 100

22

1; 1:
23 46
17 66
16 86
9 q6
3 100

12

: 1:
9 31

13 58
13 85
5 96
‘2 100

a 1s
3 25
4 42
7 71
4 88
2 96
1 100

64
23 1S
49 4q
49 82
24 98

Zw
1 10C

3: 3:
55 72
53. 95
6 99
1 loa

11

12
24
37

15 21
2s 48
27 74
18 ql

7 9a
2 Im

11
e 12
7 22

24 55
19 81
10 q5
3 99
1 100

: 1:
13 60
577
3 87
2 q3
z lGQ

1 17
1 33
3 83
1 lm

8

3:$
?63
512

55

1 -34
5 -52

24 -54
67 -56
97 -36

100 -60
12-2 -62
100 -66

64
39 31
67 77
33 100

1: 1;
41 49
65 85
13 96
5 100

22
9 13

11 26
25 35
23 81
14 q8

1 99
1 100

36
1

11 3:
23 76
9 q4
3 100

6 30
4 5a
4 70
5 q5
I 100

1 50

1 100

33
19 17
19 71
15 95
7 ma

::
!6 31
!6 53
)3 89
,2 99
1 100

23
6 24
2 66
,9 91
7 100

25
a

: 23
8 69
1 97
1 100

17
1 13
1 20
: :;

1 100

1 100

32
91 23
h2 64
)2 w
1 100

$2

!; 2:
17 5a
11 ao
M 100

: 1$
1s 33
!7 66
18 87
7 95
2 m
2 100

,; 2;
.6 52
,4 77
,0 95
2 98
1 100

16

5 35
3 53
4 77
2 m
2 100

24 16
78 68
47 99
2 100

11

;2
35 53
30 76
22 94
6 98
2 ?.00

22
69

!2 47
30 az
11 95
4 Iw

1: 3:
24 75
11 95
3 100

14
3 lb

[0 56
[1 100

-1
Lis+m=o-6

-7
-7 2
-7 1: 9
‘7 25 28
‘7 46 63

35 Eq
-8 14 100
-a
-s6

-6S
3 -70

12 -72
30 -74
54 -76
80 -71
94 -80

100 -s2
100 -84

.100 -s6i
-54

1 -56
4 -58

la -60
41 -62
63 -64
79 -66
90 -68
97 -70
99 -72

100 -74
100 -76
100 -80

6?,300

18,540
t

‘-5
-5
-5

34
-63
-6 5 1:
‘6 16 33
-6 M 38
-7 25 qo
-7 5 96
-7 1 97
-7 1 99
-n 1 100

2
3

33
149
243
223
170
119
67
24
8
1
1

1
-4

-4
-5
-5
?5
-3 a 17
-3 12 44
‘6 18 S3
-6 6 96
-6 1 98
-7 1 100

-44

1 :2
3 -50
9 -52

28 -54
61 -56
S3 -63
96 -40
99 -62

100 -64
100 -70

+
.7 40
!2 76
3 97
2 100

1: ●2
25 92
4 100

12

5
1

37,000

1
-4

-4
’528
-5 6 33
-5 4 50
-5 5 71
-5 6 q6

2 1 Im

1

3:
72
36
50

?2
1
1

-44
2 -46

15 -4B
44 -50
68 -32
#a -54
94 -36
99 -58

100 -62
100 -64

15
3 21
5 67
8 90
2 lm

2 12
6 47
7 aa
2 100

d[02,0M -4

1
13 -42
23 -44
54 -46
77 -48
85 -50
92 -34

100 -621 -4 1 33
-3
-3 1 67
-6 1 100

1 100

3: 2$
32 60
29 79
16 90
10 97
5 100

cc32r11

21
!1 Zq
54 71
30 91
9 97
4 100

/

1%

2: H
42 12
57 10
73 s
84 b
92 4
q7 z
99

100 -:
1 -4

5,3W0 2
1

1

16

;S6
I 22 21

34 44
b 36 69

25 86
15 96
599
1 104

32 32
16 14 11
37 40 2a 2:
30 62 36 52
19 76 35 74
14 24 25 91
12 94 9 91
8 100 4 9q

1 100

1
:

3* 2:
43 55
36 79
11 87
5 qo

12 98
3 100

1: 1$
29 93
40 61
20 75
18 88
11 96
6 100 44

16
1

.

.
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TABLE I.- SU2426ARY OF RA232CXONDE MEA2UREMEN’2’S OF UPPE2i.A2R TE6972ERATURE2 - (%ltk3U5d

m 4169

.

u

(c3J Oceu .9eLEcl

1
1: 9
,6 52
,6 95
7 99
1 100

!: 1:
14 52
,0 91
.2 99
2 100

L2
10 z:
M 67
19 93
B 99
2 100

21

1: 1:
)7 39
b7 72
)5 97
5 100

22

!3 19
\9 57
IS 84
lb 96
5 100

2
1: 3*
bl 86
,1 98
2 100

-..
.I

10,000 1

/

11
h
4 12

29 2:
37 53

-2 31 76
- 26 94
‘6 5 97

3 99
-1 1 lW
-12
-1

3; 2: 3: 3? 1: li
90 87 62 74 41 44
1; ~:: 34 91 48 7a

6 100 17 91
7 96
2 91
3 9q
1 10C

1 1:
7

26 b
●6 4
64 2
78
87 -:
95 -4
9a -6
99 -a

100 -10
lm -12
100 - M

32
,6 14
,7 49
19 77
!3 94
3 96
5 100

5
38 2:
61 69
30 89
7 94
4 97
4 99
1 100

2
1? 12
38 39
55 64
25 82
12 91
5 94
7 99
1 100

’22
13 11
)8 39
24 56
52 80
7 85

11 93
5 96
3 99
2 100

54
19 18
26 37
32 61
!9 83
1? 96
3 9a
2 99
1 100

65
39
4 12

10 20
15 32
19 47
11 36
15 6.8
la 82
15 94
7 100

11
46

15 22
12 36
16 53
12 67
15 83
11 96
3 99
1 100

1 .3

4 13
6 2q
6 45

12 76
8 97

1 lW

7s
14 11
57 35
?9 54
37 78
17 90
11 w
4 99

1 lW

21

1: 1:
29 33
M 53
Z8 73
19 87
.9 93
6 97
3 99

1 100

22
34

1: 1;
r? 57
32 61
15 79
22 96
5 99
1 lW

11
3
4 ;
5 11
6 15

11 24
13 95
B ●1

19 97
25 77
19 92
096
2 10Q

44
7 12

14 28
19 49
15 66
lb 81
10 92
5 9a
2 lW

3
4 1:

L4 50
7 67
9 08
2 93
2 98
1 lLW

16 11 13
40 39 39 3? 2: 2:
58 80 47 70 26 43
2: & 37 96 30 72

b 100 23 8q
9 96
2 93
2 9q
1 106

32
2; 1: 27 22 1: 1:
60 59 41 51 24 31
45 w 43 03 37 6C
14 100 17 95 26 00

7 100 1* ●

7 9q
1 10C

18,000

\

-8
-1
-12 a
-14 21 2:
‘1 29 41
-10 41 70
-2 18 .92
’22 19 96
-24 5 99
-2
~:a 1 100

-34

1
!1 :
,3 43
i2 67
!5 87
,3 97
4 lGQ

7
49 3:
47 71
92 93
3 95
3 97
4 99

1 lW

2 100

I

i
1

I
20,000 ’32

-34
’36
-3s 1 1
-40 11
’42 25 2:
-44 25 45
‘4 43 76
-4 19 90
-50 10 97
-52 4 100
~?.4
’56

7

1::
a 285

: 30 200
9 41 227
a 61 L92
6 330 165
2 a* 109
4 *9 73

13
1 100 k

1

’32
5 -34

16 -36
34 -3a
51 -60
●3 -*2
77 -44
ma -46
94 -48
99 -50

100 -52
100 -56
100 -w

11 54
6 5 13 13

22 21 41 44
la 34 41 75
32 51 23 92
20 78 10 99
20- 92 1 100
10 99

1 100

3
12 1:
15 60
,0 73
,9 00
,2 9a
3 100

1 : i
1: 9 1
23 2S 1:
51 62 33 3: 3: 3:
46 95 56 74 3a 64
6 99 25 92 26 05
1 100 10 99 14 91

1 lW 4 106

11

07 23 44
1.3 23 15 16 5 lC
34 32 25 38 12 22
36 84 35 60 18 41
1: & 26 91 15 57

7 97 16 74
3 100 14 8!

B 91
3 lot

; ;
32 39 09 3
43 07 39 54 15 2:
q ~~ 31 90 16 53

a 99 19 03
10 98

1 100 1 lW

/

W,aw -46 2 2
-4 2
-s :
’52 ‘i 14
’54 6 19
’56 9 26
-50 10 34
_60 15 46
’62 26 66
’64 10 80
’66 17 94
‘6 b 9U
-70 2 100

22 5
32
24 ;:

7 49
: 14
,1 23 2::
,5 >b 320
,9 49 306
11 72 24a
!6 92 161
9W 04
2 100 2*

5

11

33
.

#

2
~ 1:

17 26
LO 60
!5 00
,7 94
5 9s
2 lW

50 04
la 98
3 100

1 100 I

/

62,000 ’56
-50 4 4
’60 6 10
-62 3 13
-64 21 34
’66 24 57
-6a 20 77
-70 10 87
-7 6 93
-74 5 9a
-7 2 100
-7B
-82

11
77

1; 1: 7 14
21 34 23 36
25 50 20 63
24 02 23 85
12 93 11 95
6 99 4 99
1 100 1 100

11 3:
b7 w
4 21 157
,3 34 245
;3 50 270
.$ :; :%

a 95 65
5 100 31

14
4
1

2
10
.3
!9
11
lB
3
4

:1

11

i 1: 47
4 18 16 28

15 47 35 75
15 77 16 96
10 96 2 99
2 100 1 lW1

67,600 -5
-52
-54
-56
’58 7 15
’60 6 27
’62 12 52
-64 10 73
-66 5 09
-b8 6 96
-7 2 loe

i
3s 20

122
& ’12 ’65*
8 25 165
; ;: 100

::
9 92
3 97 17
2 100 b

-50
+2

3 -34
11 ’56
51 -3a
72
15

-60
-62

93 -64
97
99

-66
-61

100 -70

2
;
6 1:
,4 42
,2 64
8 7a
6 89
6 10+

.

.
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TABLJ3 I.- smwA21Y OF MDLCEJ3NL3E MEM7JREMS34T?3 OF UPPEWA2R TEMPERATURES - COZIHUUad

7s,500 -40
-46 1
-46 2 1: 15
-50 3 20 15
-52 1 29 1 11
-34 2 30 2 14
-56 5 47 326 746
-Sa 8 73 7 77
-60 3 83 9 7+ 5 10Q

.-62 4 97 5 100
’64 1 100
_66

81,WM -40
-42 1 11
-44
-46 1 22
-48 1 33
-5 1 46 1 14 3 21
-s2 1 29
-54 1 56 1 29 6 71
-36 2 78 3 71 1 79
-5a 1 86
~a: 2 100 : 1% 1 93

1 IOa

102,OOO-44
-46
-52 1 100
-34
’56 1 100

&wo 20

H
14 43
12 5 6 10 7
10 lb 17 19 21
8 24 33 14 31
6 23 49 12 39

26 66 21 54
2 24 82 34 79
0 19 95 19 92

-2 ? 100 10 99
-4 1 100

Iopw ;2

a
7 32

14 1:4
z 24 31 2: 2:

30 51 26 47
-2 17 63 20 61
-4 14 72 la 73
-6 20 86 16 85
-8 13 95 11 92

-m 4 97 999
-1 2 99 2 100
-14 2 Im

lzl,ooo -2
4

-6 11
-s 44 11

-10 36 76
-12 lb 17 15 16
-14 35 41 32 39
-16 1* 35 21 3+
-la 19 68 27 73
-20 22 03 11 so
-22 12 92 ● 87
-24 6 96 9 93
-2 3 9.3 6 97
-2 a 3 99
-w 1 99 1 100
’32 199
-34 1 100

,

xl

181;
28 2.1
26 48
!1 63
11 75
18 87
11 95
8 lm

: :
%5 26
39 53
30 73
20 87
6 91
7 95
3 99
2 100

1
:

1$ 17
*3 47
67 79
20 q3
3 97
4 9q
1 lm

2
LO 4:
6 72
6 96
1 100

x 10

1 20
4 60
2 80

2 100

11

31 2:
37 52
1S 64
21 70
15 na
7 qz
6 91
4 10C

2$ 2:
30 42
33 64
27 82
15 9i
797
293
9 10C

13 1:
25 26
46 56
3S 62
13 91
7 95
2 91
394
2 10(

12

2
?2 51
L7 91
3 9.3
1 100

18
5 50
2 67
3 92
1 100

1 lW

2
,2 2;
14 73
.6 97
2 100

8 22
,7 68
7 67
4 97
1 100

1 33
2 100

12
9 16
15 73
6 98

1 100

3 12
1 42
1 85
3 96
1 100

11
0 16
7. 61 15 2s
T 130 24 72

13 96
1 98
1 100

4 11
4 50
2 8s
6 102

1 100

2 11
7 47
7 84
2 95
1 100

2
?7 2:
M 61
)9 93

8 100

76
H 42
54 87
13 9s
2 99

1 100

13 11
53 56
13 93
3 97

.2 99

1 lW

6 15
7 33

,6 74
9 97
1 100

3 38
2 63
2 8s
1 100

20 13
49 45
45 74
20 87
17 97
3 99
1 100

75
2X IS
72 65
39 90
12 97
s 99

1 lW

75
30 25
64 67
43 96

● 99
199

1 100

16
2 11
6 33
8 63
8 93
2 100

1 11

1 22
1 33
6 lW

3
17 1:
32 35
24 51
20 65
19 7s
17 89
11 97

5 100

7
31 2:
41 53
31 74
16 85
13 94
5 97
2 9*
2 100

21
9

43 3:
32 60
21 74
21 w
9 95
3 97
4 99
1 100

13

16
3 15

7 36
7 58
6 70
6 38
3 97
1 100

1 11

2 33

1 44
1 56
1 67
3 100

:
7

40
60
19
68
43
31
17
4
1

1 11 -44
56 -46
7a ’52
8~ -54

100 -56

1 10:
; 3 344
2 11 326
7 22 186
2 36 217
5 52 140
.3 67 Iza
0 86 121
,; ~~ 103

64
29

1

24
2 1 162
3 3 419
:1 17 321
81 38 225
!3 55 184
!1 69 161
5 79 94
,5 89 63
,1 97 58
4 99 36
1 lW 16

4
2

11 2
47

,: 1: %
‘2 27 261
‘9 47 200
‘5 63 205
,0 77 133
,3 85 90
,0 92 54
8 97 37
6 ioo 22

9

;
1
1

20
6 18

26 16
44 14
55 12
67 10
75 1
S2 6
E9 4
*5 2
9s o

100 -2
Iw -4

1 12
11 10

a
H 6
65 4
76 2
03 0
90 -2
93 -4
97 -b
99 -3

100 -10
lW -12
100 -14

-2
3 -4

11 -6
41 -a
36 -10
6J -12
80 -14
87 -16
93 -la
96 -20
98 -22
99 -24

100 -26
lW -28
100
100

-30
-32

100 -34

=.. .
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TABLE 1.- SUMMARY OF RAD3020NDE MEAEURE2UNTS OF UPPER-A3R TEMPERATI12LH - Comt5nmd

JmI.
AU., t,

Fab . I Much ] AprLl

n cPd *% f * y r :6 * y

t

80,0G0

ait,m

6a,rmo

rf,wl

78,W0

8?,000

loa,ow

-2
-2s
-30 6*
-32 16 16
-36 It 29
-36 18 42
-38 22 58
-40 14 68
-62 12 77
-44 15 88
-4 7 93
-* 4 96
-5 499
-5
-54 2 100
-56

I
-4* s 2
-445
’40 8 11
’50 20 27
-S2 42 58
-94 20 74
+6 17 86
-58 v 93
‘bO 9 96
-6 6 100
‘64
-6
’68

-52 11
-5 12
-56 47
’58 10 19
-60 15 37
-62 15 55
-64 14 72
’66 13 88
-da 999
-70 I 100

’46
-*8 24
-50 2
-52 5 1!
-%4 8 32
-56 11 53
-50 11 74
-60 7 81
’62 4 94
’64 3 Iw

I
’42
-46
-46 1
-48 1 1:
-50 S 26
’52 6 58
-54 4 79
’56 2 90
-58 1 95
‘6 1 100

1 100

-

1i4
14 14
kl 21
13 91
11 38
!2 5+
20 68
13 77
19 08
7 93
6. 97
3 99

1 100

22
2

:e
Lo 15
LI 46
!9 67
!1 82
16 94
4 97
299
2 100

: :

1 2:
L8 37
!3 48
13 59
[7 74
!0 91
9 90
2 100

33
59
9 20

!0 43
9 53

!9 W
997
2 99
1 100

8 15
Lo 33
.4 $a
,s 82
266
4 93
4 100

2 13
Y 31
9 50
2 63
3 el

2 94
1 103

T
32 54

6 19 17
1; 1s 29 37
22 30 2.6 62
32 53 2.2 84
38 00 13 93
23 9b 7 98
b 100 3 100

11
11

64
7 10

15 21 11 1:
20 36 9 17
18 49 13 26
19 63 22 42
14 73 22 30
10 81 97 84
18 9b 16 96
7 99 5 99
1 lW 1 100

: : 22
10 11
14 22 1: 1;
23 41 27 tiO
21 58 20 56
24 78 23 76
19 93 15 88
; ~:fl 11 98

2 99
1 100

1
1:

44 57
14 20 11 26
18 40 2a 55
36 79 26 03
3 85 12 96

10 96 ‘6 99
3 99 1 100
1 100

1
23 : 10

1: 3; :: ::
19 63 24 89
16 87 8 100
9 100

6
: 17
2 28

: 1: 536
a 55 6 09
4 73 2 100
b IOQ

1 50

1 IOQ 1 100

0C22U

H %
56 60
61 89
9 93
5 99
2 100

?: 2;
19 56
)7 83
16 94
8 100

43
8 10

)3 36
60 60
19 75
L9 90
12 w
1 100

1 ‘1
34
0 10

13 39
W 79
?2 98
2 100

11
4b

12 19
54 57
!6 86
12 99
1 100

; 1;
19 74
4 91
1 9*

1 100

1 100

12
50 4:
41 72
25 90

9 96
499
2 loa

11

2: 2;
65 72
27 91

9 90
3 100

1
1 i

i 1:
20 26
10 34
35 63
28 85
12 9s
4 98
2 100

22
14 15
49 63
30 91

899
1 IOQ

1: 1:
31 62
22 93
4 99
1 100

a 14
10 59

662
3 96
1 10Q

1 50

1 100

43
+2 31
62 7h
24 90
12 98
2 99
1 100

3
3: 24
66 69
36 93
9 99
1 lW

1: 1;
26 37
44 69
21 89
17 98
3 100

43
25 25
56 72
31 98
2 100

11

2: 2;
26 67
26 96
4 100

26
9 33

11 67
9 94
1 97
L 100

2 100

11

:. 2;
8 67
4 90
9 9?
5 100

5
1 2:
4 70
: ~g

22
5 13
9 36
0 59
5 m
4 89
1 9a
L 98
2 100

44
8 L9
7 61
0 96
4 99
1 100

11
4
8 1;
6 31
4 96
4 10U

12
4 12
6 51
5 88
3 95
2 100

1 lW

de

2
?0 2:
&O 62
54 92
7 98
2 100

2
9 1:

L7 25
h9 6S
54 97
3 104

22
57
5 12

lb 27
)4 60
,5 75
,7 91
6 97
2 99
1 100

11

!: 3:
11 82
[5 99
1 100

.1
e 1:

L7 30
11 13
,1 99
1 100

14

; 2;
10 68
7 96

1 100

2 100

b
19 1:
40 44
43 73
3b 96
3 9a
2 9q
1 104

11
1

11 i
2s 2s
48 61
42 90
11 97
3 99
1 100

2
7 :
5 11

12 20
30 43
34 69
32 94
6 99
2 100

2
: 10

24 31
40 67
23 88
10 36
4 100

ii
13 25
17 47
23 77
14 93
4 10Q

1*

2 12
4 20

11 72
b 9b
1 100

1 50
1 100

: J
15 35
0 63
,0 77
6 8t
o 9s
3 97
2 99
1 99
1 100

32
1
2 1;
3 42
6 15
7 87
2 95
7 100

i
i
9 1?
7 19
1 2s
6 42
I 57
2 73
8 91
1 100

2
:

; 24
b 49
4 73
2 96
6 100

: ;
37
s 39
9 46
2 77
0 91
SW
1 100

2 11
7 4-I
4 68
; &

11
11
66
8 11
6 29
6 47
3 63
3 79
8 85
7 90
7 94
8 100

1
:
6 :
4 19
9 40
1 71
2 8?
9 94
5 98
1 99
2 100

54
3
3 2:
7 2s
s 41
4 54
7 77
6 91
6 97
3 99
1 100

: 1:
t 23
9 46
3 75
2 90
6 98
2 100

12

i 11
3 16
1 36
9 71
# 86
4 93
2 96
2 loa

: 1:
1 17
5 3s
4 34
9 ..47
6 92

2 loa

1 32
1 67
1 Iw

2 -54
2 -36
3 1 -58

1 ‘bO
4: 4 -42

11 -64
.: 24 -66
!21 3* ’68
!02 53 -lo
!30 69 ’72
!13 89 -74
,35 93 -76
76 98 -7#
25 100 -80
5 100 -Cz

-52
1: 2 -54
w 10 -56

!79 33 -58
122 60 -bo
!22 79 -&z
,25 90 -64
79 q7 -6b
31 100 ’61
5 100 -70

1

2:
69
67
se
33
14
8z
5 29 -44

53 ’46
; 82 -48
3 100 -50

.

*

-.

.
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TASLE I.- SUMMARY OF RADIGoN23E 2233ASU32EME24TSOF UPPERA2R TE34PSRATURSS - C.mt2nuad

m 2u22mau0n22F3n2

z:
40
67
a8

109
134
104
112
94
a9

22
2: 30
4: 18
7r 26

12. 14
18 12
26 10
32 a
31 6
4s 4
w 2

:: -:
63 -6
68 -6
74 -6
79 -10
85 -12
89 -14
92 -16
94 -11
9& -20
91 -22
99 -2k
99 -26

100 -28
100 -30
100 -32
100 -36

14
32

1 10

: :

:: :
30 0
37 -2
45 -+
52 -6
57 -6
64 -10
70 -12
?b -14
●3 -16
89
92

-18
-20

93 -22
97
91 -26

-24

99 -21
100 -30
100 -3Z
100 -3+

5#c4

1
22

1
1
1
1
1

!!

2
9 +
5 la

L5 20
!5 36
22 50
93 72
Za 90
L3 98
3 100

11
11

L: 1:
?a 31
3253
2s 70
25 86
L5 96
5 99
1 100

32

L 2:
37 50
2? 69
26 a7
13 95
6 99
1 lM

21
44
15
9 11
* 15
a 21

14 30
[4 40
to 54
!1 &a
13 n
17 89
LO 96
3 98
9 100

: :
S 13

iz 21
11 29
?3 45
rl 59
?1 74
19 83
LO 90
[I 9a
199
z 100

d
17 1:
16 29
5? 51
?4 68
?2 04
990
h 9*
6 99
2 100

11
5 2;

1: 16 17
16 27 25
21 41 35
2a 60 25
23 75 s
16 a6 7
.3 91 6
~97
z 99
1 99
I ma 2

4
2

; 4 2:
17 X6 34
2s 35 30
Z1 4? 19
ZL 63 13
2330
20 ?4 1:
k 9a 3
Z*
1 100

1
7

1: 1; ;;
27 31 42
30 5Z 21
25 69 12
21 a3 10
14 93 5

7 98 4
2 Q9
1 100

11
33

56
7 11
6 15
? 19

[3 22
14 37
13 46
[4 53
15 65
t2 am
L1 al
2 aq
8 94
4 91
399

2 Ioc

32

11 9
12 17
Lo 31
mu
a 51

10 69
17 79
771

13 23
12 94
3 98

1 99
1 99

1 loc

3.1

t: Ii
16 27
M 45
15 55
!0 6q
14 70
11 65
10 9i
5 99
3 91
2 9$
2 10C

11
2Z
23
7s
5 Lx
9 17

,3 25
!1 39
.0 46
.4 59

,: E
15 19
LO a6
[1 92
+ g6
4 90
2 99
1 100

2
z :

:: 1$
!2 31
17 43
M 53
;2 60
14 70
L7 al
7 a5
a 90
5 qb
6 97
3 9q

1 lw

z
1: 9
!4 25
!4 41
ta 60
la 72
[4 01
4 84
7 m
7 q3
b q?
2 q9
1 99
1 100

::
9 12

12 20
15 %0
10 36
16 47
;; :~

13 7q
16 89
7 w
497
1 q7
2 99
2 100

2
6 :

13 14
27 32
20 45
2a 5.3
19 Tl
14 ao
10 87
12 95
397
699
1 100

11
54

15 14
24 30
27 42
15 56
17 70
21 a4
11 91
a .77
9 100

11
2
1;
99
5 13
9 19

1: H
12 &z
11 5s
Lr 64
11 71
15 82
7 87
7 92
4 95
3 97
3W
1 100

1 1
11

11
55

: 1:
10 21
1s 33
15 42
20 55
20 68
12 76
9 az
6 a+
7 aq
6 93
5 q6
3 9a
2 q9
1 Loo

11

i :
10 12
12 20
M 30
15 40
22 54
13 69
16 73
q 7q

12 87
590

11 w
I 9a

2 q9
1 100

53
3

12 1:
15 23
19 36
la 47
22 62
16 72
18 84
6 8S
7 93
b 97
2 qs
2 qq
1 100

9Z

5
:7
4 10

14 19
? 23

17 34
23 49
21 63
16 73
10 ao
12 m
9 94
6 97
2 99

2 Iw

43
78
5 12
4 15
6 19
7 24

19 39
14 49
17 62
18 75

9 az
6 86
6 90
3 93

:%

1 w
1 100

21
: :
5
9 1:

12 20
16 30
12 3a
17 49
22 63
13 72
6 76

II a3
9 89
7 9*1-10

-1
-14
-1
-1
-2
-2
’24
’26
-34

-3
-3 4

79
a8
9*
96

ia7

18
al
52
32
36
27
22
11
7
3
I
1

1
5

la
49
91

t 1*
111
146
12C
13q
119

lx
L1l
113
115
103
m
41
M

10CI

s 97
399
1 w

1 100

lo,oLn3

18,W0

z 11
4 1

-6 is

-m 1: 1:
-12 16 Z7
-14 .17 3a
’16 22 52
-la la 64
-20 M 76
-22 11 a3
’24 12 ql
-Z4 5 qk
-28 7 q9
-30 1 99
’32
-34 1 200

3

1;
22
30
41

z
83
66

z

.

98
L 99
1 q9
1 12+

30
M
7
3
2

1
10

H
131
124
155
t+a
139
135
131
129
115
12q
102
93
66
31
22
14
&
1

w 3 w
1 100

4
-6

-10

x

%
b

-2a
-22 : :
-Z4 13 11
‘Z6 14 21
-2a 17 32
’30 23 47

-3
-4

-4

:
13
37
65
?q

1 :
2 -9
7 -10

14 -lZ
21 -14
20 ’16
3a -la
46 -20
53 -23
61 ’24
68 ’26
75 -2a
a2 -10
aa -32
q3 -34
96 -36
97 -3a
’99 -40

104 -43
100 -46
100 -M

5
LO 1;

8 17
13 26
1a 39
22 55
17 67
21 83
10 90

b 94
4 97
3 9q
1 100

i7
94

la

43

1: 1:
20 31
la 44
1.3 57
2Z 73
10 m
LO a7
10 qb

1 q5
2 96
2 9a
3 100

11
33
67

19 lq
?3 36
9W

29 59
21 73
La 85

7 qo
4 qz
797
3W
2 120

.
—
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TABLE I.- SUMMARY OF R.ADI030N22E MEAWREMENTE OF UPPER-AFL TE5ATERATUF6E9 - COIIUOIPA

2-Y

I~m
s

I Znter

1; !
12 16
28 35
30 59
m 70
13 87
16 98
9 100

54

1: 1:
13 24
15 M
13 44
13 M
14 63
13 72
24 aa
9 94
6 9q
2 lW

11

12
11 11
29 as
23 59
29 w
18 94
s 97
k 109

11

2; :
25 71
11 92
4 97
2 100

12

i 1:
Is 67
14 79
b 93
292
1 100

1 19

S 50
I 6S
1 75
1 88
1 100

June

I*w
%

IO1222E

34
8

1; 20
27 40
26 58
31 81

9 87
12 96

5 w

1 100

11

44

: 1:
11 22
lb 34
10 42
2S 62
19 16
22 93

8 99
2 100

13 11
Is 27
21 45
ab 75
15 50
10 97

3W
1 lW

11
13
9 14

33 56
33 98

2 100

2
.4 1:
6 25

14 53
19 92

4 100

14
1
3 2:
5 40
7 68
522
2 96
1 100

s, M-Ion

43
13 12
23 28
29 40
32 70
23 B6
10 92

b 97
4 99
1 100

21

: 1:
18 23
23 39
S3 62
25 79
10 93
a 99
2 100

1: 1:
m 33
24 52
29 74
Z2 92
11 100

22
7

3: 40
!2 74
21 96
4 lcm

1
:

2: 45
21 al
11 100

8 29
9 61
a 89
2 9b
1 100

I
20,0013 -92

-3
-3
-3
-4
-4 11
-44 11
’46 3
-48 14 1:
-50 18 26
’52 26 44
-54 3b 70
’56 25 07
-5 15 98
-6 1 99
‘6 2 lW

21
29

4
:9

16 21
21 36
:: ;;

20 95
4 9a
3 100

54
s?
9 14

15 25
18 38
2+ 5s
21 70
20 85

9 91
10 w
2 100

33
9 10

lb 23
27 46
26 67
21 84
1> 93

9 99
1 100

t :
16 90
26 64
22 92
6 100

24
5 14’

19 52
10 72
12 9b

2 lW

I

I

1

15
3 20
9 65
4 85
3 100

11 L
11 :

17 13 :2
’35 37
31 58 1: 1;
31 ao 29 39
Is 88 26 59
a 94 31 S2
5 97 14 93
399 7 9a
1 100 2W

1 lW

13
15 1:
10 32
50 52
94 76
23 92
10 99
1 99
1 100

21

3
;

18 2:
17 33
&l 62
)1 a3
12 92
8 97
4 100

1: 1:
13 37
t4 56
M 76
12 94
T 99
1 102

9 10
29 40
10 72
tl 94
6 100

I

L: 3;
t4, 69/
15 94
4 100

I
I

J

3 13
5 33

k: ::

1 100

11

33
25
0 la

20 25
25 44
31 67
35 93
6 98
s 100

43
eq

11 la
17 31
16 49
17 56
19 71
10 79
11 87
5 91
6 95
4 9q
2 100

53

1: 2:
12 35
22 57
1* 77
15 92

5 97
2 99
1 100

9
2 1!
5 20
826
2 40
b 52

10 72
3 88
3 94
3 100

3 90

2 50
1 60
2 80
2 ioo

2 100

: :
1; 2:
30 40
27 58
19 78
15 88
13 97
1 97
3W
1 100

11

1; 1:
13 22
Lb 34
16 49
L2 54
10 bl
L2 70
16 B2
15 9s
SW
2 100

: ;
14 21
to 39
24 60
25 82
16 97
4 100

58
18 34
?2. bl
13 87
7 97
2 100

17

6 50
3 71’
4 100

I
3 75’

1 100

J

64
15

14 14
)2 29
17 68
12 76
tl 91
● 97
4 99
1 100

1
1 ;

J 1;
13 25
13 S8
!2 54
!1 69
1s 79
q ::

1 94
t 100

22
56

il 1s
14 26
10 51
!0 *8
!1 8s
11 94
2 94
3 98
k w
1 100

23
4
* 1:

13 33
,8 57
[4 75
* S7
7 9b
2 99
1 lW

14
3 17
4 35
b bl
3 74
4 91

3 100

2 67

1 100

32

3: 2:
4L 95
38 ao
17 91

997
3 99
1 100

11
1: 1:
Za 3s
30 54
11 42
17 74
11 52
18 94

3 97
3 99
1 99
1 100

: :
24 28
27 51
25 72
24 92

b 97
4 100

11 22
21 49
25 79
12 95

4 100

2 11
b 42
4 h3
4 84
295
1 100

2 67

1 100

22
1 12

i 4
7 : 29

14 la la 23
14 2a 19 30
23 44 17 31
17 54 19 66
19 70 13 76
20 84 11 85

8 w 7 *1
10 97 1 9b

4W 3 9e
1 IC-3 1 99

1 100

Wv40

\

-4
-4
’432

10 10
‘4 20 26
‘5 21 42
-32057
‘5 15 69
-5 11 78
-5 Is 08
’60 7 93
-42 3 95
‘6 4 90
-66
’68 1 99
-7 1 104

1

2$
bl

129
lW
!22
!42
!34
174
150
97
b;
34
10

2

53*UI0

67,600

78#24

W,000

I
-46
-4
-5
-42 2: 2;
-54 24 50
? re 68
-5 17 36
-60 13 99
-62
-6
-b6 1 IW
-7

-46
-50
-52 1 3
-54 2
’56 7 2:
-58 14 62
-60 10 87
-62 4 97
-64
-66%100

11
11

12 a
4 5 11 1;

10 13 21 34
20 29 23 56
28 51 17 72
28 74 13 8s
1s 88 13 97
11 97 3 100
4 100

; ; 12
5 1

16 2; 12 2;
25 57 Z% b5
2: & 10 83

897
2 100

1:

.:
!39
!b9
!8s
!11
.16
49
10

1

9

:?
!02
!24
63
96
44

7
5

1 -4s
4 -50

15 -52
38 +4
b4 -56
S3 -51
94 -bo
99 -62
99 -+4

100 -64

-44
’46
-4s
-5
’52 1
+4 1 1:
-5 4 35
-58 b 71
-60 5 100
-62
-64
-66

-40
+2
-44
-44
-48
-50
-92
-54
’56
-58 9 bO
~ 2 100

3

;:
72
S9
52
43
3*
23

1
3
1

b 47 2 16
1: ~~o 6 47

4 68
4 90
1 9s
L 100

1 20

; 9:

2 50
s 75 1 40
2 92 1 60
1 lW 120

z 100

1 -40
1 -42

12 -44
27 -4b
58 -45
61 -50
7b -52
S5 -M
89 -36
94 -5s
99 -bo

lW -*2

I 1
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TAB3J3 I.- SW462ARY OF RADIIXONDE W~ OF UPPHZ-m =ERATQRES - COUtiud

19

.

.

(3J 3nt02n2uon23F213a, mznn. - ccacM2d

loa@oo -4* 1 33 1 13 -44
1 67 2s -46

-40 2 100
-50

: 50 -48
1 100 1 100

-56 1 100
1 100 3 as -50

1 lm ’56

5#02

10JUO

18#oo

20,002

) 36
34
32
30
Za
26
26
22
20
1s
16 18 12
14 16 22
1.? 32 43
10 17 55

Is 66
6 19 79
4 11 06
2 14 95
0 6 99

-2 1 100
-4

-;:

20
18

::
12
10
8 3 2
6 98
4 25 24
2 3a 49
~ 27 66

-2 22 81
-4 13 89
-6 5 92
-a 2 96

-10 6 97
-12 3 99
-14
’16 1 100

-2
-4
-6
-8

-10 5
-12 17 1:
-14 27 33
’16 36 S6
-18 23 72
-20 la 83
-22 12 91
’24 5 95
’26 2 96
-Za 3 9C
-30 2 99
-s 2
-3* 1 100

-30 11
+2
-3* 22
’36 45
-3a 11 12
-40 17 24
-42 30 45
-44 33 .67
-M 34 90
-68 14 100
-30
-32

22

1: 1;
2+ 33
1S 46
22 62
13 72
10 79
9 as

10 93
5 96
1 97
1 98
2 99
1 100

21
3

19 1;
33 41
26 60
?0 74
11 82
5 86
9 92
$ 95
6 99
1 100

32
20 17
Pa 37
37 64
20 79
9 85
9 92
7 97
3 99

1 100

11
5

2: 22
30 44
$4 77
20 92

9 99
2 100

11

2: 2:
29 41
21 55
1S 63
17 76
14 04

b m
9 93
9 99

1 100

!: 1:
29 29
94 51
lY 74
Lh 84
9 90
4 92

::

1 Ice

1: :
18 19
&l 47
12 75
m 88
10 95
3 91
2 9s
3 100

*3
5

19 1:
)1 41
!5 65
?a ab
11 w
2 100

11
86

25 23
31 44
27 62
19 73
14 85
17 96

3 98
1 99
1 99
1 100

2: 2:
41 ●7
25 64
26 al
21 95

5 9q
1 99
1 100

1
17 1;
48 45
41 72
25 &9
10 96

5 99
1 100

11

33
15 13
42 43
51 7s
22 94

● 97
5 P30

11
11
4

L1 1:
!5 28
%0 41
!4 63
15 73
1S 84
682
7 93
5 96
4 99
1 99

1 100

32
66

12 20
!5 36
)1 63
[8 lb
19 87
9 92
7 97
1 97
3 99

1 104

11
a

!3 2?
11 41
11 74
!1 m
[3 %
3 9a
1 99

1 99
1 100

2
!7 1:
,8 51
b7 82
.9 94
7W
2 Iw

j m PI

; :
17 15
29 35
40 62
31 83
14 92
b 95
5 96

3 100

: ;
25 21
42 49
41 77
25 93
7 *a
299
1 lC-2

1
;3

22 18
b5 48
55 a5
15 9s

7 100

8
36 3;
35 57
33 81
19 94

8 lW

o. Texz

11

2: 2:
&z 51
29 70
20 83
17 94

6 97
2 99
2 100

1: 1;
*7 42
59 00
22 94

#w

1 100

5: 3;
?8 aq
17 100

7: 5:
50 8a
16 99

2 100

7
20 1:
36 41
M 70
23 84
17 96
5 9?
1 99
1 100

96
36 29
55 71
12. 96
6 100

32
55 3a
rb ah
to 99
1 100

[1
>9 4:
50 89
13 99
1 100

11
86

JO 26
11 54
!4 77
la av
9 95
5 98
3 100

3
1: 15
53 50
)3 a6
14 95
7 100

43
!9 22
i5 67
13 89
[3 90
3 lW

2 2;
)0 56
14 a7
Lz 95
6 99
1 100

2: 1;
36 42
26 59
26 76
19 88

9 94
4 97
4 99

1 100

43
32 23
60 62
37 86
13 95
5 98
2 w
1 loa

64
22 1a
44 67
4S 78
29 97

i 9s
3 104

3
14 1:
19 24
32 +5
48 76
28 95
699
2 lKI

3
1: 13
27 31
34 54
14 63
20 77
11 84

5 87
12 95

4 q8
3 100

3: 2:
49 59
25 75
14 85

8 90
10 97

3W
lW
1 100

2; 1:
39 41
44 71
2s 07

5 91
6 95
5 98
2 99

1 lW

10 7
19 20
61 4a
37 74
2s 93

9W
1 100

1: 1;
12 la
22 33
23 67
17 5a
23 73
19 a6
10 92

k 95
3 97
3 99
2 100

1: 1:
22 26
24 41
37 65
L+ 74
20 87
7 92
4 94
5 97
1 qa
2 99
1 100

2
;

z: 21
Z4 37
29 56
26 73
21 86
13 95

3 97
2 9a
1 99
1 99
1 104

32
13 11
21 25
29 44
36 68
26 85
14 94
8 99
1 100

76
24
3

3&

2 z

1: E
26 26
34 24
42 22
4a 20
55 18
64 [b
71 14
7m 12
84 10
89 a
92 6
96 4

n ;
99 -2

100 -6
lW
100 -10

-a

1 :
4 16

12 14
25 12
36 10
46 m
56 b
67 4
7a
87 :
92 -2
95 -4
97 -b
9a -a
99 -10

lW -12
Ioa -14
100 ’16

1 2
10 -6
2* -6
39 -10
51 -12
*6 -lb
79 ’16
88 -la
96 -20
97 -22
9a -24
99 -26

100 -2a
100 -30
100 ’32
100 -36

1 -30
11 -32
23 -34
32 -36
41 -31
55 -40
71 -62
84 -44
94 -46
99 -4a

100
104

-50
-52
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TABLE I.- WM3dARY OF W~E 65EMURE~OF UPPER-A2R’2W4PERATURES -ComUnnzd

S8,500

621000

67,640

76,Eau

87,000

102,000

-4
-46
-4 65 32
-5 8 10 12 12
+2 11 19 14 22
-54 14 29 13 92
+6 15 40 16 45
-5s 14 51 16 57
+: g 66 18 71

84 lb 82
-64 9 91 12 91
-y 10 99 10 w

2 100 2 100

-56 2
-5 a 1 :5
-60 ; 7 12
-62 i 8 12 24
-6 6 14 14 38
-66 13 27 18 55
’68 17 43 17 72
-70 31 74 10 82
-72 1s 86 13 95
-7 4 99
-76 :3 1 100
-7 3 100
-8

-5
-5 12
+6 14
-5 13 4 12
-6 s 10 8 2’5
’62 2 15 8 4*
’64 14 50 9 62
’66 10 75 10 512
-68 690 5 92
-7 1 93 1 94
-72 3 100 s 100
-14
-4
-48
-5
+2 ; 1;
-5
’56 ! 2 27
-5 1 1: 6 67
-60 4 55 4 93
-6 5 lW 1 100
-6

-44
-46
-48
-30
-52
-54
-56 1 100 2 33
-5a ‘2 67
-60 2 100

-44
’46
-48
-50
-54

1
1 :
88
7 13
1 22
826
1 &4

‘; :
Y 95
5 9a
2 lCO

: :
8 12
4 27
0 48
4 73
5 89
9 99
1 100

: 2:
5 33
9 52
1 75
4 83
4 92
2 96
1 95.
1 100

16

6 39
5 67
b 100

1 17
250
2 83
1 100

::
68
3 10
5 13

12 22
19 37
!3 54
)2 ?8
?1 93
9 100

1: 1:
M S6
?9 63
to az
14 95

5 100

2
5 1:

?5 +6
18 71
14 91

5 99
1 100

4 11
a 50

LO 92
2 100

1 13
2 38
1 50
2 75
2 100

(g) :

11

11

9
7 1;

!0 26
12 54
)7 79
15 w
699
I 100

22

1: 1:
!5 n
!7 58
15 69
!4 87
4 90
9 97
4 100

1: 1;
!2 40
10 73
L9 94
599
1 10C

12
b 14

!1 54
16 85

: 1%

2 13
2 25
3 44
5 75
4 100

1 100

?-, ‘

; 1$
,0 61
.3 92
a 90
299
1 100

33
2 12
8 27
,4 47
81 12
‘6 93
7 99

1 lb

B 10
,9 59
!6 91
7 104

13

7 22
9 58
4 ~7
1 100

lb
4 31
7 75
4 lW

1 100

62-c

18
b 54
7 9b
9 100

11
12
3 13
2 32
b 64
4 84
2 9s
5 99
1 100

1
1 i
9 13
5 55
0 91
7 99
1 100

36
0 25
3 72
0 91
5 100

2 18
6 73
2 91
1 100

:Zuded

16 12
!9 61
>3 92
11 10C

)2 3:
b4 7C
)0 95
6 10C

aq
\3 55
}2 90
9 102

7 1!
!3 63
16 96
2 10C

15

4 25
10 73
5 lM

1 100

21
!0 lb
,6 64
18 91
9 9a
3 100

11

12

!: 2;
!7 47
,4 83
!6 96
5 100

44
M 39
17 87
,2 99
x 100

57
!1 30
IS s-a
1 99
1 100

6 27
,0 73
5 9b

1 100

11
65

26 22
50 56
M 70
24 95

8 100

: ;

1: 1:
57 44
34 70
21 a6
11 95

7 100

33
17 20
32 51
26 77
21 97

3 100

11
11 17
23 90
24 a4
LO 99
1 100

2a
5 28

10 6a
7 96

1 100

1 100

;:
3 15
020
2 60
2 as
b 96
9 100

22

23
47
0 23
3 43
0 59
0 84
0 99
7 9s
2 100

11

6 19
5 46
4 73
2 97
2W
1 100

: 1:
9 27
3 30
7 80
b 91
3 96
2 100

18

1 15
1 29
5 *2
4 92

1 100

1 100

: :
45

10 12
,7 23
.9 36
!6 54
!2 69
!9 sa
.5 99
2 100

3
,; 12
,2 22
19 3a
!7 60
!2 7a
16 91
5 95
5 99
1 100

2
:

.; 20
!0 44
!9 7a
lb 97
3 100

7 19
8 42
6 50

.0 a6
4 91
i 100

1 11
2 ’33
2 56
3 m9
1 100

1

1:
42
15

30
168
!75
’07
,71
96
37
b

1
3

:;
’65
62
29
71
21

5
7
1

1

3:
24
44
83
52
25
19

3

4
10

U
32
10
12
4
3

1
-42

1 :x
4 -50

11 -52
w -54
5> -56
69 ‘$S
81 -40
92 -62
97 -44

100 -66
100 -6a

’36
I -5a
3 ’60
7 -42

15 -64
27 -66
41 -61
bl -70
aO -72
9s -74
9s -76

100 -71
100 -30

-so
-54

4 -%
29 -58
5a -60
75 -62
89 -64
96 -64
93 ’66
99 -70

100 -72
10Q -74

-46
1 -48
9 -50

34 -52
64 -5b
81 ’56
92 -58
97 -60
99 ’62

100 -64

1
20 -44
40 -46
60 -48
80 -30

100 -54

.

.
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TABLJ2 I.- SUMMARY OF ~ms MEAsuRsMmms OFUPPER-ME TE36PKRAT7JRSS - C0Mnu5d

21

.

.

6,002

1
2
2
1
1
1
1
1

2
3
a

12 1
-253

la 4
’266
’237

-1 20 9
-1s9
’169
-1 1 10

I
5
a,

22 2
- 19 3(

‘1 25 5:
‘1 18 6$
-1 23 al
-1 15 8,
-la 9 q!
-2 3W
?22 4 10(
-2
+6

Is,ooo

30,1W3

0
-2
-4
-6

-1
-1
-14
-16 1)
-1 a 9;
-20 20 2(
-22 35 b?
-24 20 51
’26 30 n
-28 16 81
-90 14 91
’32 2 91
-34 1 9$
’36 1 9$
-38 1 10C

-22
-24
’26
-2 s
-30
-32 43
-3 35
’36 5
-3# m 1:
-40 20 Zi
’42 14 30
-44 22 53
-46 18 66
-4a lb 77
’50 21 92
-52 11 99

1 loa

:
4
a 1’
71

15 2
13 38
14 4{
15 5
15 61
19 8:
13 9
b 91
5 m

::
15 2(
16 3!
a 3.

21 5!
19 61
17 7!
13 81
4 91
7 91
2 9!

1 9!
> loq

1
:

Lz 1:
13 2s
?4 4C
?4 58
!0 73
[9 81
7 92
7 91
2 9q
1 9q
1 100

22
23

; :
5 13

‘1 29
‘2 46
3 71
5 82
,6 94
6 99
2 100

3
Y’

11 1
24 2’
22 4,
15 %
21 61
17 7
17 9

9 9,
3 9*
1 9,
1 la

::
)

5!
15 1!
24 31
28 53
21 6A
20 7;
11 84
9%
7 9!
5 91
3 10C

21
!0 M
!3 30
!5 41
12 69
!1 83
!1 90
8 95
4 98

3 lW

21
44
1 10
8 29
7 55
9 75
6 92
7 97
4 100

1
3:

10 1(
17 2,
23 3’
30 5
20 7(
15 81
17 %

7 91
5 10(

6?
16 14
23 2!
28 41
23 64
22 7a
12 81

9 93
6 97
+W

1 100

2
:

21 2:
30 43
31. 64
23 78
14 #7

9 93
6 97
4 100

; ;
9 12

22 27
Z5 44
31 65
22 80
L3 90
12 98
3 100

(ii

61
21 1(
&z 4!
38 7(
25 81
14 9!
5 9<
2 10(

11

1: 2:
Lo 50
14 72
17 84
17 95
2 96
s 9q
1 100

21

!: 2:
‘3 39
11 5V
!6 77
4 86
3 95
4 97
4 100

: 1:
7 26
1 47
E 66
4 76
6 87
1 95
6 q9
2 loa

ZzuH(

5A
$3 3?
36 51
32 81
19 91
ix
1 102

21
.1 q
)0 37
19 3.9
!6 S1
,8 94
6 90
s 100

2
s +
4 31
7 57
0 78
0 92
1 100

2
:

;q
4 27
8 54
7 73
5 84
4 94
2 96
3 9s
299
1 100

Lwakl),

1: 1;
!9 5t
b~ 85
14 94
8 9q

1 lm

21
,1 9
,3 50
85 86
,7 97
5 100

2
:

; 42
5 72
5 qs
8 100

1
1:
D 29
7 61
D 88
*98
3 9q
1 100

F

L: 3
m 7
)0 9’
6 9’
1 101

8!
,8 3;
,9 7)
,7 9!
7 10(

7 12
2 53
5 36
099
1 lW

21
L9
3 33
1 62
1 91
1 99
2 lW

!; 1;
15 41
19 68
!5 86
,4 96
4 99
1 99
I 104

: :
* 28
3 58
6 84
9 97
3 qq
1 100

1
;7
5 25
4 49
5 al
q 94
6W
2 100

L1

5
1 1;
3 33
? 67
L 86
[ 9+
fw
1 100

:,
23 2!
26 4:
31 6!
26 [1
17 9!

7W
39!
1 lM

11

!: 2;
!1 38
!3 60
!9 80
!4 95
6 9q
1 100

2
4:
!1 Is
!0 32
0 52
1 66
1 30
2 95
7 100

11

33
3 12
5 29
2 44
4 61
6 79
0 92
0 9q
1 100

11

: :
21 24
32 46
25 63
20 77
11 85
10 q2
7 97
4 99
1 10C

11

1; d
1S 24
20 38
39 61
24 7s
15 81
6 92
4 95
2 97
4 99
1 100

2
7 :
9 19

21 27
29 48
26 66
23 82
17 q4
5 97
3 99
1 100

4
:

;: 19
!0 33
.9 47
.1 55
!5 73
,8 86
,1 q4
8 100

;:
!2 12
.2 2a
:5 30
!0 43
11 64
,7 75
!4 91
8 96
6 100

: :
0 lq
5 36
,9 53
1 76
5 86
9 qz
5 95
4 98
2 99
1 100

21
4
0 1;
9 30
9 50
8 6q
4 a5
4 q4
6 97
4 99
1 100

2
z;
b7
1 15
1 22
B 42
1 63
2 ?2
5 89
! q7
b 100

a 1 22
4 2C

& 13 u
164 22 16
129 29 M
145 3s 22
128 45 10
127 52 s
13q 60 6
114 66 4
104 72 2

91 77 a
109 a3 -2

79 Sa -4
86 93 -6
60 96 -6
42 98 -10
15 99 -12
12 .100 -14

1 100 -16

11
61

163
188
164
142
!40
231
164
131
113
Lo7

;:
52
30
21

1 14
4 12

M 10
24 8

6
: 4
w
57 :
66 -2
73 -4
80 -6
86 -1
90 -10
94 -12
96 -14
98 -16
99 -18

lW -2U
100 -22
100 -24
100,’26

2 -;
11 -4
20 -6
31 -6
38 -lo
45 -12
59 ’14
61 -16
70 -18
79 -20
87 -22
92 -24
96 -26
9s -28
qq -30

100 -52
104 -34
100
100

’36
+8

-22
-24

2 -26
7 -28

16 -30
28 ’32
37 -34
45 -36
3.4-38
621-40

731-42
82 -44
90 -46
96 -4a
9q -50

100 ’52
100 -54

1
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TABLE I.- SU62MAF6Y OF RA2WBONDE MEM2226E62EN’Y8 OF UPPER-A326 TEMP~TORES - Con66nued

98,50+2

62@20

67,600

78,502

/

-42 1 1
+4
-46 6
-48 19 2!
-50 24 41
-52 24 61
-5 20 11
’56 14 89
-58 3 91
-6 7 97
-62 1 98
’64 3 100
-66
-68

-*4 11
-56 1
-58 4 :
-60 4 19
-62 11 27
-64 10 99
-66 11 61
-68 13 80
-70 9 91
-72 5 98
-74 1 99
’76 1 100
-78
-80

:: 12

-52
-54 2
’56 9 2:
-58 4 33
-60 12 57
-62 4 65
-64 14 94
.-66 z 98
-6s 1 100
-70

1
I -44

’46 1 3
-48
-5
-52 ; 2:
’54 6 44
’56 10 75
-W 3 91
’60 z 97
’62 1 100
’64
-66

I
87,W0-38

’40
’42
-+
’46 1
-48 1 1:
-50 5 35
-52 7 70
-54 5 95
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Figure 1.- Comparison of upper-air temperature measurements for several
geographic-locations with temperat&es for stsndard atmosphere. -.
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