NASA TECHNICAL

i :

NASA TR R-316

REPORT

NASA TR R-316

"TEMPERATURE, PRESSURE, DENSITY,
AND WIND MEASUREMENTS IN THE
STRATOSPHERE -AND MESOSPHERE, 1967

by ,
W. S. Smith, ]. S. Theon, P. C. Swartz
Goddard Space Flz'gbz‘ Center

J. F. Casey

Globe Exploration Company
and —

J. J. Horvath |
Uﬁz'versz'ty Of Michigan

/NATIONAL AERONAUTICS AND SPA(E ADMINISTRATION - WASHINGTONT D. C. -

LOAN COPY: RETURN 7O
AFWL (WLOL)
KIRTLAND AFB, N MEX

Lo

&ThE900

RN,

NN ‘g4V AHVHEIT HO3L

N (R

NOVEMBER 1969




TECH LIBRARY KAFB, N

RO e

06By19

TEMPERATURE, PRESSURE, DENSITY, AND
WIND MEASUREMENTS IN THE

STRATOSPHERE AND MESOSPHERE, 1967

By W. S. Smith, J. S. Theon, P. C. Swartz

Goddard Space Flight Center
Greenbelt, Md.

J. F. Casey
Globe Exploration Company

and

J. J. Horvath
University of Michigan

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

For sale by the Clearinghouse for Federal Scientific and Technical Information
Springfield, Virginio 22151 — CFST! price $3.00




ABSTRACT

Complete data from a total of 39 rocket soundings conducted during
1967 from Wallops Island, Virginia, Churchill, Canada, Barrow, Alaska,
and Natal, Brazil are presented. Temperature, pressure, density and
wind profiles from 33 acoustic grenade experiments and temperature,
pressure and density profiles from 6 pitot static tube experiments
covering the altitude range of approximately 30 to 90 kilometers are
tabulated. No attempt has been made to analyze the meteorological
significance of these data here. An error analysis for each of the 33
acoustic grenade soundings has been included.
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TEMPERATURE, PRESSURE, DENSITY, AND
WIND MEASUREMENTS IN THE
STRATOSPHERE AND MESOSPHERE, 1967

by
W. S. Smith, J. S. Theon, P. C. Swartz
Goddard Space Flight Center

J. F, Casey
Globe Explovation Company

and

J. J. Horvath
University of Michigan

INTRODUCTION

During 1967, 33 acoustic grenade and 6 pitot-static tube experiments were performed by the
Goddard Space Flight Center and the University of Michigan under contract to Goddard. These
soundings were conducted from Barrow, Alaska (71°N); Churchill, Canada (59° N); Wallops Island,
Virginia (38° N); and Natal, Brazil (6° S). This report presents the data obtained from these
soundings and is intended to serve as a basis for further investigation and interpretation of the

structure of the upper atmosphere. These data are the unsmoothed measurements and no analysis
of their meteorological significance is included.

These soundings were conducted as part of the Meteorological Sounding Rocket Program, the
objectives of which are to observe the structure of the mesosphere and lower thermosphere and
to investigate specific phenomena which occur in these regions., In order to extend the coverage
over the widest possible geographic area and to permit more accurate analyses, the GSFC sound-
ings are coordinated with soundings in other parts of the world whenever possible.

EXPERIMENTAL METHODS

The acoustic grenade and pitot-static tube techniques were employed to obtain the data re-
ported here., These techniques are described only briefly since the details, the theory, instru-
mentation, and data reduction have been published elsewhere (References 1, 2, and 3).

In the grenade experiments 1, 2, and 3 pound explosive charges (grenades) are carried aloft
in the nose cone of a Nike-Cajun sounding rocket. The grenades are ejected and exploded at
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2 to 5 km intervals as the rocket ascends. The current payload carries 19 grenades, permitting
an average vertical resolution in the data of approximately 3 km. The position of the rocket and
therefore of each explosion is determined by a Doppler tracking system, a precision radar such
as the AN/FPS-16, or both. The time of each explosion is detected by sensors in the payload and
telemetered to the ground. A ground-based array of hot-wire microphones capable of responding
to frequencies in the 4 hertz range is used to detect and record the sound waves generated by the
exploding grenades. The measured experimental parameters are the times and positions of the
grenade explosions, and the arrival times of the sound waves at the ground-based microphones.

The elevation and azimuth angles of the normal to each arriving sound wave are computed by
applying a least-squares-fit to the arrival times at the various microphones. Each wave is then
analytically traced along its path of propagation through the atmosphere by means of Snell's Law.
Data from balloonsondes and rocketsondes obtained near the time of the grenade sounding are
utilized to account for the influence of wind and temperature in retracing the path of the sound
wave from the ground to the first explosion; above this altitude, the results of the experiment
itself are used for each succeeding explosion. The position of the wave as determined by tracing
is compared with the known position of the wave source, the grenade explosion. The amount by
which the sound wave has been displaced horizontally from one explosion to the next is a measure
of the average wind velocity vector in the layer bounded by two adjacent explosions. The average
speed of sound and hence the average temperature of the atmosphere between two adjacent
explosions may also be determined. The temperature profile consists of discrete points, each of
which represents the average temperature of the vertical layer between consecutive explosions.
The pressure and density are profiles derived from the temperature profile, using a pressure
value measured by an accompanying balloonsonde near the top of its ascent as a reference., Pres-
sure is calculated from the barometric equation by performing an integration upward over the
temperature profile, and the density is calculated using the equation of state (Reference 4).

In the pitot-static tube experiment, a radioactive ionization gage and a hot filament gage which
are mounted in the forward tip of the payload measure ambient density, and a second ionization
gage mounted further aft measures ambient pressure as the rocket ascends. The gage outputs are
telemetered to ground based receiving and recording equipment. The trajectory of the rocket is
provided by Doppler tracking, radar tracking, or both, to determine the altitude of the measure-
ments and the velocity of the rocket. The measured experimental parameters are ram pressure,
static pressure, and velocity and position of the payload in space. Ram pressure is related to
density by the Rayleigh equation and the equation of state in the continium region, and by a modi-
fied thermal transpiration equation in the free-molecular flow region. The temperature profile
is computed from the pressure and density profiles with the equation of state, or by integrating
the density profile using a form of the hydrostatic equation,

RESULTS

The launch sites of Barrow, Alaska (71° N), Churchill, Canada (59° N), Wallops Island,
Virginia (38° N) and Natal, Brazil (6° S) were chosen because they are typical arctic, sub-arctic,




temperate, and tropical locations, respectively. Table 1 summarizes the date, time and location
of each of the 33 grenade soundings and the 6 pitot-static tube soundings conducted during 1967.
These data include: two series of soundings (Barrow and Churchill) intended to explore the short
term variability of the winter mesosphere; two series of soundings (Barrow and Wallops) intended
to observe the transition in the mesosphere from winter into summer circulation regimes; four
series of soundings launched over 12 hour intervals to determine the diurnal effects in the
mesosphere (Natal); a pair of soundings conducted in the presence and absence of noctilucent

Table 1

Summary of Soundings.

Figure Date Time (GMT) Location Experiment
1 31 January 1911 Wallops grenade
2 31 January 2317 Churchill pitot
3 31 January 2348 Barrow grenade
4 1 February 0141 Barrow grenade
5 1 February 0418 Barrow grenade
6 1 February 0538 Churchill pitot
7 1 February 0741 Barrow grenade
8 1 February 0826 Churchill pitot
9 1 February 0956 Barrow grenade

10 1 February 1158 Churchill pitot

11 1 February 1426 Barrow grenade
12 3 February 1752 Wallops grenade
13 31 March 1719 Wallops grenade
14 4 April 0010 Barrow grenade
15 10 April 2100 Barrow grenade
16 11 April 1715 Wallops grenade
17 -18 April 2207 Barrow grenade
18 20 April 1732 Wallops grenade
19 29 April 1139 Wallops grenade
20 30 April 0140 Barrow grenade
21 4 May 2007 Wallops grenade
22 9 May 0720 Barrow grenade
23 11 May 0825 Wallops grenade
24 15 May 1140 Barrow grenade
25 24 June 0826 Natal grenade
26 24 June 2035 Natal grenade
27 25 June 0834 Natal grenade
28 3 August 1110 Barrow pitot

29 5 August 0956 Barrow pitot

30 26 August 1139 Natal grenade
31 26 August 2339 Natal grenade
32 28 August 0030 Natal grenade
33 14 October 1120 Natal grenade
34 15 October 1115 Natal grenade
35 15 October 23156 Natal grenade
36 12 December 2200 Wallops grenade
37 18 December 1300 Natal grenade
38 19 December 0100 Natal grenade
39 19 December 1310 Natal grenade




clouds (Barrow), one of which did not obtain data above 70 km due to a pressure gage malfunction;
and three soundings conducted in coordination with other rocket probes which measured the elec-
tron density and the nitric oxide concentration in the D-region (Wallops).

The results of the soundings are given in Figures 1 through 39. In the grenade soundings,
the directly measured parameters (temperature and wind) are tabulated on the left hand page.
Tables of interpolated temperature, computed pressure, computed density, and pressure and
density deviations in percent from the 1962 U. S. Standard Atmosphere (Reference 5) are tabulated
on the right hand page as functions of geometric altitude. The winds interpolated at 5 km inter-
vals are tabulated in component form on the left hand page. The pitot-static results give meas-~
ured pressure and density, derived temperature, and the deviation of the pressure and density in
percent from the 1962 U. S. Standard Atmosphere. Balloonsonde and rocketsonde observations
which accompanied the soundings are also plotted to provide essentially continuous temperature
and wind profiles from the earth's surface to the mesopause (Reference 6).

ERROR ANALYSIS

An error analysis was performed for each grenade sounding reported here. In one Natal
experiment, data recovery was adequate to produce a solution, but since it was not redundant, no
error analysis was possible. The error analysis is based on a study (Reference 7) which demon-
strated that more than 90 percent of the experimental error is the result of inaccuracies in the
determination of sound arrival times at the various microphones, These inaccuracies produce
errors in the computed azimuth and zenith angles of the normal to the sound wave. Thus, by
treating only azimuth and zenith errors, a good approximation of the total error is obtained.

The problem of obtaining the temperature and wind errors was then performed in two parts.
Separate calculations were made, first for the even-numbered layers between grenades, and then
for the odd numbered layers. For each layer, a single azimuth and zenith deviation was computed
from the formulas

o = }/02 + o2
az aZU HZL
and
o = o2 2 ,
zen zenU zenL

where the subscripts U and L indicate the azimuth and zenith deviations from the upper and
lower grenades bounding a given layer. The calculation is divided into two sections so that the
deviations of one layer will not influence the temperature and wind of any other layer significantly.

The error for a given temperature point was computed from the formula

Temperature error = V(A “)2 * (ATzen)2 ’




where At is the change in temperature induced by the azimuth deviation alone, and AT __  is the
change in temperature caused by the zenith deviation alone. A similar formula is applied to
compute wind error.
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FIGURE 1
WALLOPS IS., JAN. 31, 1967 1911 GMT.
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FIGURE 2
CHURCHILL, JAN. 31, 1967 2317 GMT.
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L339128
373347
. 3209105
2755611
«2363775
.2025623
L1736L87
.1ho1132
. 1282559
.liokoll
.9511064
L8265411
. 7185015
L 6266040
. 5467688
761592
4138209
. 5590387
.31125%2
L2697521
2336671
2023471
. 175154
1515540
.1311320
1135271
.9836248
8527262
.7392792
LBhoThOL
.55517h2
LA8o7Th8
4159607
« 3595001
3103665
2676667
.2306159
.1985050
. 1707005
L1u66410
.1258351
. 1078579
.9234199
7922762
6837753
5957186
.518L399
Lb4547965
.Loo5557
3537548
. 3102592
.2671169
.2275905
L195ThT3
. 170L584
LALT73072
.1235382
. 1020270
.8530539

03
03
03
03
03
03
03
03
03
03
03
03
02
02
02
02
02
02
02
02
o2
02
02
02
02
02
02
02
0l
0l
0l
01
0l
ol
01
0l
0l
[ex8
0l
01
(0X8
o1
01
(OX
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
0l-

DENSITY

kg/cu meter degrees Kelvin

.BoL313Y
L7T722289
6691458
S5T97331
«5017909
1339090
3THBLET
. 3233491
2742306
.2329924
.1983046
. 1690726
.1431195
.1210121
.1027316
8761328
LT757982
.6857412
.6050360
.5298782
606316
. 5002958
AL 7L
. 3020722
2620952
.2276657
. 196556
.1692877
.1459278
.12621%0
.1096767
.9528005
.8274950
.7207843
.6283893
.5l72856
761610
4135889
. 3587166
. 3108427
.2691106
2328797
.2013824
1739571
.1501020
.12U3716
.1028283%
.8568890
. 7200751
.6124018
.5233918
4562052
1528559
. 490832
. 3796296
2920176
2394768
2453591
2526587
.2003136
.1529099

02~
02~
02-
02~
02~
02-
02~
02~
02-
02-
02~
02-
02-
02-
02-
03~
0%~
0%-
03~
0%-
03~
03~
03~
03-
03-
03-
03-
03~
0%~
03~
03~
Ol
Olf~
Ol=
Ok~
Ol
Ol-
Ol-
Okt~
ok~
ol-
Ol
fo] I
fo]
olt-
oh-
ol-
05-
05~
05~
05~
05«
05~
05~
05~
05=
05-
05~
05-
05-
05~

TEMPERATURE

227.77
227.30
225,91
224, 35
222,80
221.24
219,69
218,24
220.60
222,96
225,32
227.68
232.25
257.95
2h3,65
2hg,16
245,53
241,90
238,28
235,06
235,40
23k, 75
234,09
233,36
232,06l
2%1.91
2%2,43
235,63
234,82
235,37
230,83
234,28
233,73
2%2.37
230,61
228.8l
227.07
225,46
223.97
220,47
220.98
219.37
217.69
216,00
214, %2
£221.92
231,66
2h1. ko
250.83
258,72
266,62
270,14
238,68
207.22
208.85
233,53
ouT7.97
209.16
170.34
1774k
194,35

PRESSURE
deviation

(%)

11.86-
12,31~
12.96-
13.82~
1h,91-
16,19~
17.68-
19 - 3"“"
21.05~
22.72-
2, 33-
25,89~
27.35-
28,65-
29,76~
30,63~
31,464
32, b2~
53.h9-
3k, 66
35,81~
%6.90-
37,94~
%8.,94-
39.88-
40,78
431.61~
L2, 3k-
42,96~
43,043
L3, 78~
b, 02-
L, 15-
L, 18-
L 124
L3,99-
LA, 77
b3 47-
43,06~
42,5%-
41.89-
41,11-
Lo, 20-
39.15-
37.93-
36.32-
34,03-
31.12-
27.68-
23.72-
19.23-
14,24
9.57-
6,41~
4,15~
.91~
3.69
7.53
7.90
6.30
5.72

DENSITY
deviation

(%)

9.55~
8.75-

7.80-
T7.02-

6,49~

6.21~

6.18-

6.45-
8,43~
10.35-
12.21-
1k, 01-
16.50-
19.13-
21.97-
24,65+
24 452
24,38~
ol b6
25.39-
27.0h-
28.61-
30,31-
31,53
32.89-
34,19~
35,75~
37.30-
39,02~
40,61~
41.77-
42,82-
43,75
uh ho-
4L, 87-
45,27~
45,60~
45,89~
L6,13~
L6, 28-
L6, 3k~
46 ,28-
46,09~
L5 _80-
45,01
47,05~
48.56-
U8, -
47,89~
46, 7h-
L5, 26-
L2, 65-
31.56-
18.4Lo-
17.09-
23,35~
24 45,

5.55-
18.23
13.62
L, 80

11




FIGURE 4
POINT BARROW, FEB. 1, 1967 0141 GMT.

WIND DIRECTION WIND SPEED ERROR TEMPERATURE ERROR HEIGHT
degrees n/sec m/sec (+) degrees Kelvin degrees Kelvin (+) meters
309.51 92,56 10.79 225,87 72 35288, 04
308.43 96,55 9.55 218,15 1.09 L1205.6L
325,97 91.87 5.91 232,92 2,20 45639.29
310.87 k9,50 6.25 251.18 2.36 L9321 ,85
333,15 35.32 7.1h 239,48 3.10 52935, 6k
322,33 70.96 7.ho 248 Lo 5,05 56450, 24
324,60 1k.09 6.19 235,73 5.21 59878.09

71,57 22,03 15.38 215,93 b, oo 63221.59
306.97 38.17 15.49 2ho, b7 5.65 66995, 39
57.75 82.57 19.69 211.86 97 71160.64
22,22 33,76 3.68 216.92 L, 60 75174.39
272,5k 126,04 26,45 286,24 5.06 79059.79
125.88 193,04 7.4 166.29 3.00 82798,14
76.75 115.46 25,27 205.04 7.59 85936, 14
238,45 183.97 106.33 270.52 21.9% 88516. 04
266,70 76.65 158.24 2hs5,17 30,72 90997.20
167.53 39,7k 176.37 217.62 26,04 93390.09
350,81 105.90 26.68 21h,76 25,03 95659.5k4
100 ( WIND COMPONENTS
S m/sec
i ) \\\;_%
P HETGHT SoUTH WEST
80 — K“L
iﬂm meters component (+) component (+)
B 7] @l L0000.00 5
GRENAD i -59.78 74'77

Tal B N 45000.00 -75.81 514,90

= 50000.00 -32.22 33,40

g8+ -k*§ 55000.00 5,99 32.05

5 N 60000.00 -11.32 7.10

“or AN 65000.00 -1k.53 3.33

e i 70000..00 38,18 41,87

N 'y 75000.00 -31.80 -15,2h

20l N 80000.00 ok, o7 54,91

BALLOONSONDE mt 85000.00 15.18 -125.52

- 1 90000.00 41,32 108.77

95000.00 -62.88 9.50

0 I 1 1 1 1 I
160 200 240 280 W‘;E
TEMPERATURE (°K) (MPS)
LEGEND
\ 5m/sec A___SOm/sec
or less

DIRECTION OF l
L 10m/sec NORTH WIND




HEIGHT
meters

34000
35000
36000
37000
38000
39000
40000
41000
42000
43000
44000
45000

46000,
7000,
48000.
49000.
50000.
51000.
52000,
53000.
54000.
55000.
56000.
57000,
58000.
59000.
60000.
61000.
62000.
.00

63000
64000
65000
66000
67000
68000
69000
70000
71000
72000
73000
THOOO
75000
76000
77000
78000

T9000.
80000.
81000.
82000.
83000.
84000.
85000.
86000,
87000.
88000.
89000.
90000.
91000.
92000.
93000.
9L000.
95000.

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

PRESSURE
nt/sq meter

.5839588
.5028328
L327320
3721179
3197266
278797
.235434L3
.2017686
.172990h
L 1486167
1279696
.1104359.
9552786
.8286030
. 7208535
.6288979
5493527
. 4793852
4175918
.36314k46
.31576811
. 2750081
.2398524
.2092955
1824055
.1586L414
1376679
.1191115
.1026709
.8815093
.7563127
.6511991
.5630895
.11888583
L2u3767
. 3668648
3157437
L270L4676
.2311091
1975826
.1690834
144833k
.1247565
.1085645
.9538975
8452070
. T469903
.6498538
. 5533094
4597321
3799010
. 3179254
.26911L45
.231143%9
.2017017
775795
.1562686
.1368045
.1190480
.1028754
.8841153
.7581196

03 .8970371
03 LTTHB65T
03  .6702062
03  .5796901
03  .5009969
03  .14326355
03  .3732954
03 .3218272
03 .2729533
03 .2310098
03  .1960026
03  .1667059
02  .1h179hs

02  .1204b471
02  .1026605
02 .8778521
02  .7686652
02 .6796025
02  .59990Lk2
02 .52792Lh4
02  us5hoi78
02 ,3914845
02 .3379268
02  .2959405
02  .2618528

02 .2312661
02 .2040837
02 .1811394
02 .1602807
01  .1413647
01  .1192294
01  .9972u431
01 .8383h90
01 .7083333

01 .6329852
01  .5637820
01 .5003822
01 . hhohsihh
01 .3781u86
01 .3213886

01 .273h222
01 .2328u54
01 .18762u4
01 .1515972
00  .1243108
00  .1032553
00  .1016275
00  .1010773
00  .1004507

00  .9489315
00  .T7306929
00  .572u627
00 1536666

00  .3470360
00  .2729739
00  .232950h4
00 .2131964
00  .19Lh23h
00  .1775260
00  .1613612
01- .1k20381
0l- .1225081

DENSITY
kg/cu meter degrees Kelvin

02-
02~
02~
02-
02~
02-
02-
02-
02-
02-
02-
02~
02-
02-
02~
03-
03~
03-
03-
03-
03~
03-
03-
03~
03~
03~
03~
0%~
03~
03-
0%~
ob-
Ol
Olt=
Oléw
Olim
Olt-
Oltm
Ol
Olk—
-
Ol
Ol
Ol
Olia
Ol
Ol
Olt-
ol-
05-
05-
05-
05-
05-
05-
05-
05-
05-
05-
05-
05-.
05-

TEMPERATURE

226.79
226,07
224 .94
223,63
222,33
221,02
219,72
218,41
220,79
22k, 12
227,45
230,79
234,70
239.66
oLl 62
2h9,58
248,98
25,7l
242,50
239,64
242,18
2hl, 73
27,27
246,38
242,68
238,98
235,00
229.08
223,16
217.24
220,99
227,149
23%.99
240, b3
233.57
226.70
219.83
212.96
212,91
214,17
215,44
216.70
231.65
249,49
267.33
285.17
256,07
223,98
191.89
168,78
181.13
193,48
206.66
232,04
257.h2
265.57
255.35
25,13
233,62
222,11
216.85
215.59

PRESSURE

deviation

(%)

11.97-
12.48-
13,19-
14,131-
15,22~
16.52-
18.00-
19.65-
21.35=
22,97~
2k, 50-
25,93~
27.26-
28,47~
29.53-
30.38-
31,1k~
31.96-
32,89-
33.91-
34,87-
35,67-
36.30-
36,84~
37.39-
38.01-
38.70-
39.51-
Lo, 46~
L1,52-
4o, 48-
43,10~
43,35
43 ok
4p,99-
up,8h-
42,80-
42,87~
42,93
42,80~
b Ll
41,84~
40,71~
38.75-
35.88-
32.,06-
27,93~
24,61~
22,82~
22,89~
23.39-
22,92~
21.57-
19.02-
15.05-
10.11-
L,93
J12-
3.98
7.18
9.57
11.46

DENSITY
deviation

(%)

9.27-
8.~
7.65-
T.03-
6,64~
6.49-
6.57-
6.89-
8.85-~
11.11-
13v 23'
15.21-
17.27-
19.51-
22.03-
2L, 50-
25,14~
25,06~
25.10-
25,67~
28.05-
30.18-
32,09~
32.92-
33.00-
33.1h4-
3%.28-
32.98-
3%,02-
33,48~
36.70-
40,16~
43,00~
45,26+
LTON g
43,62~
42,83~
bp,11-
43,21~
L 46—
L5 48—
46,28~
49,78-
52.77-
54,79~
56,0k~
49,16~
39,18~
27,31~
17.48-
23,59~
28,03~
31. 4k
36,94~
Lo, 38-
38.85-
32, 7h-
25,16-
16.92-
8.47-
2,64
1.16

13




FIGURE 5
POINT BARROW, FEB. 1, 1967 0418 GMT.

WIND DIRECTION WIND SPEED ERROR TEMPERATURE ERROR HEIGHT
degrees m/sec m/sec (+) degrees Kelvin degrees Kelvin (+) meters
307.78 86.68 1.19 229,49 .52 3413549
310.52 9k,11 3.89 223,61 1.78 Looak, 1k
305,44 8o.74 6.61 233.99 3,12 hihlp 09
308.72 67.40 5.40 234,18 2,56 4812k ,99
304,21 43,80 8.81 235,57 4,36 51725.,19
264,03 16.06 12.62 231.21 5.22 55227,5k
327.84 80.20 11.29 oho, 67 4,88 58639. 39
223,13 16.84 12,16 218.89 k.75 61958.29
325,47 59.85 13.37 232.57 5.42 65714.29

78.24 33,86 13,78 210.26 5.29 698671k
1.30 89.89 15.93 219.19 5.45 73857.95
178.58 66.40 15.82 236,86 5.73 T7723.70
327.26 F7.52 13.35 235,84 5,86 8143k, 79
164,63 69.37 48,89 23%0.11 10.79 84535, 64
333,15 128.58 45,02 268,2% 17.21 87095.54
89.05 135.40 29,05 178,44 10.29 89570.09
299,59 68,41 49,30 239.78 21.91 91961,39
77.58 45,89 49,95 191.%2 17.96 ohop3, 1k
100 T T T T T T WIND COMPONENTS
i ) m/sec
B 7 %—Wﬂl
sl ] HEIGHT SOUTH WEST
f meters component (+) component (+)
! I
GRENADE \3( 35000.00 -55.33 70.30

T s — Lo0o00.00 -61.11 T1.53

= 45000.00 -62,80 46,82

S T 7 %K 50000.00 -3%.02 L, 06

5 | 55000.00 -.03 17.28

D Nﬂ\ 60000.00 -35.02 29.90
I ] g 65000,00 -37.59 29.66

g 70000.00 £9.66 -32.11

20} - 75000.00 -3 .70 -1.92

BALLOONSONDE %; 80000.00 6.30 11.81

B 7] / 85000.00 33,94 -b.51

b > 90000.00 -7.91 -100.%4
160 200 240 280 ™~
TEMPERATURE (°K) ‘(N,\I,\I:SD)

LEGEND
\ 5m/sec A_SOm/sec
or less

DIRECTION OF l
\____ _10m/sec NORTH WIND




HEIGHT
meters

33000.00
34000.00
35000.00
36000.00
37000.00
38000.00
39000,00
40000, 00
141000.,00
142000.00
L4:3000.00
14000, 00
145000.00
46000.00
7000.00
148000.00
19000.00
50000, 00
51000.00
52000.00
53000.00
54000.00
55000.00
56000.00
5700000
58000, 00
59000.00
60000.00
61000,00
62000, 00
63000.00
64000.00
65000.00
66000.00
67000.00
68000.00
69000.00
70000.00
71000.00
72000.00
73000.,00
T4000.00
75000.00
76000.,00
77000.00
78000, 00
79000.00
80000.00
81000.00
82000.00
83000.00
84000. 00
85000. 00
86000.00
87000.00
88000.00
89000.00
90000.00
91000.00
92000.00
93%000.00
94000.00

PRESSURE
nt/sq meter

.6791826
.5859591
.5054221
357106
3753869
.3232170
.2781260
2391767
2057792
77324k
1530443
.1322921
L11k4811
.9910934
.85807u42
.Th29532
.643384 7
.5573099
. 1828853
L4184511
. 3624928
.3137914
.2714352
.2348849
.2036193
.1768782
.1537873
.1334153
.1152344
.9908185
.B8510872
.7329012
6326639
. 5469836
L2276k
L14063512
. 3483499
.2975924
2540435
2172573
.1860738
.1596600
#1373391
.1185034
.1025542
8896877
.T725490
6707527
. 5822987
.5053147
43812718
. 3794590
3290709
.2871120
.2524839
.2210752
.1895887
.1597265
.1354643
.1169815
.1011059
.8607649

03
03
03
03
03
03
03
03
03
03
03
03
03

DENSITY

kg/cu meter degrees Kelvin

.1030843
.8895107
. 7701678
.6668532
5770595
1990607
LA313473
3725967
3173499
.2706525
.2312136
.1978462
.1704282
475117
.1276853
.110530L
9557692
.8265L15
.T7149879
.6197464
5397259
697121
.LoBughx
. 3499937
.2991089
.2561988
2231575
.1995514
.1778283
.1575887
.1331506
.1128155
95814359
8248112
.T7291122
6426341
.56L6T7TL
1923905
4159155
. 3519560
.2983619
.2530166
.2132111
.1802974
1529776
.1309011
.1137984
.9891852
.8597388
LTU97T738
.6552399
5720363
B36T49
3970577
.3296812
.3271682
.3316982
.2936971
.2193834
.1705547
.1619282
.1529197

0l-
02~
02-
02-
02-
02~
02-
o2~
02~
o2~
02-
02~
02-
o2-
02-
02~
03-
03~
03-
03-
03-
03-
03-
03-
03~
03-
03-
03-
03~
03~
03~
03~
Oh-
Ok~
Ol=
Oh-
Ol
Ok~
Ol-
Okt~
Oltw
Ol
Ok
Ok~
Obt-
Olw
Ol-
05-
05~
05-
05~
05-
05-
05-
05-
05~
05-
05~
05-
05~
05-
05-

TEMPERATURE

229.53
229,49
228,62
227.62
226,62
225.63
224,63
223,63
225,90
228.25
230.60
232,95
234,01
234,07
234,12
234,17
234,51
234,90
235.29
235,22
233,98
232,73
231.49
233,80
237.16
240,52
240,08
232,92
225.75
219.04
202,68
226,32
229.96
251.03
225,66
220,29
214,91
210.55
212.79
215.03
217.27
219.83
2oh 41
228.98
233.55
236.78
236,50
236,23
235.95
234,79
232,94
231.10
237.02
251.91
266.80
235,41
199.12
189.46
215,11
238.95
217.52
196.10

PRESSURE
deviation

(%)

11.48-
11.67-
12.03-
12,60~
13,35-
14,29~
15.41-
16,70~
18,06-
19, 38-
20,68-
21.95-~
23,21~
2L, 54
25.93-
27.37-
28.78-
30,1k~
31.L46-
32-75‘
3, 03-
35.28-
36.50-
27.62-
38.55-
39.29-
39.91~
40,60-
b3 48~
42,5k
L3, 54
L, 26-
b, 72~
Iy, 97-
b5,16-
45,43
45,73
46,09~
L6, sh-
46,36-
46,13~
45,64~
4k . 85-
43, 69~
42,1k
40,19~
37.90-
35.29~
32,45-
29.51-
26,51~
23, 48.
20,22~
16,32~
11.54-

6.90~

L, 03-

2.83-

1.10-
2.17

5.34
6.68

DENSITY
deviation

(%)

10.92-
10,03~

9.00-
8.12-

T l5-
T7.00-
6.77-

6.75-
8.18-
9.62-
11.03-
12.41-
13.32-
13.9k4-
14,67
16.05-
17.80-
19.51-
21.16-
22,62~
2L,01-
25.60-
27.15-~
29,66~
32.20-
34,45~
35.49-
3, T6-
34,20~
34,14
37 .34
40,11~
L2, 48~
43,94
U3, 76-
43,62-
43,53-
43-74“
45,59~
47,1k~
48, U3-
L"90 55-
50.81-
51,74
52,34~
52.39-
51.55~
50.51-
48,27-
45, Th-
43,02~
40,18~
39.19-
39.99-
4o,10-
28,55~
12,94-

T.35=
15.55~
20,19«
8.15-

4,81

15




FIGURE ©
CHURCHILL, FEB, 1, 1967 0538 GMT.

120

100 -

3
[
]
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o
S
I
1

S
S
|
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! | 1 ] | | | | I ] |
200 240 280 320 360 400 440
TEMPERATURE (°K)

o




95000.00

96000.00

97000.00

98000.00

99000.00
100000.00
101000.00
102000.00
103000, 00
104000.00
105000.00
106000, 00
107000.00
108000.00
109000.00
110000.00
111000.00
112000,00
113000.00
11k000,00
115000,00
116000,00
117000.60
118000.00
119000.00
120000,00

PRESSURE

nt/sq meter
.1306555 Ok
.1111905  Oh
.gk52529 03
.8052648 03
.6852750 03
.5839503 03
JhogosTh 03
292967 03
3693019 03
J3LTH063 03
2719768 03
2364867 03
.2026k94 03
L1746518 03
.1506538 03
.1310555 03
.1139903 03
.99hs820 02
8732590 02
L7706010 02
L6812753 02
5999489 02
$5279550 02
JQ6120k0 02
Jho26323 o2
.3506368 02
23053073 02
.2653107 02
.22931%8 02
.1973165 02
.1706521 02
L7987 02
.1275891 02
.1102573 02
L9545853 01
.8279294 o1
7172723 01
6199472 01
.53h6011 01
Jb61ogko 01
.3972995 0L
L3h3oks o1
29h6k16 01
.2533117 O
.2159816 01
.1853175 01
.1599864 01
.1386549 01
.1198565 01
.1039911 01
.9012565 00
.7186003 00
6692763 00
.5759509 00
hoB62k2 00
L3296 00
.3786384 00
.3306385 00
286602 00
.2h79789 00
.2135152 00
.1813179 00
.1546535 00
1311888 00
.1119905 00
9545853 01-
.B1ksg73 014
6972739 01
.5972824%  01-
.5119564 01
Jh3T2961 01-
.3706351  01-
.3146399 01~
2666435 01-
L2266473 01
1933169 01-
.1626528  01-
L1373216  01-
1151902 Ol
.9692507 02~
.8225966  02-
J7ak6057  02-
6359458 02~
.5719512 02«
518622 02-
119597 02-
4306299 02-
3646330 02~
.3613025 02~
.3333049 02—
.3066405 02
.2839758  o2-
2626443 02-

DERSTTY

kg/cu meter degrees Kelvin

2190000
. 1850000
1570000
1340000
.1130000
.9499999
7939999
6729999
5759999
4929999
.1&229999
3610000

+7199999
6459999
5719999
1979999
4420000
+3989999
. 3500000
+ 3020000
2550000
.22h0000
1950000
1660000
1420000
1230000
1080000
9460000
8249999
.7189999
.6189999
-5319999
1599999
1100000
3510000
2919999
2460000
2090000
1790000
1540000
1350000
1210000
1080000
8779999
7349999
6159999
+5369999
819999
.L3l9999
3839999
3460000
3110000
2640000
.2180000
1880000
1590000
. 1340000
1130000
9679999
.8390000
. 7409999
6479999
5469999
4539999
3839999
3330000
.2939999
2510000
2120000
1730000
. 1340000
9549999
7349999
6169999
. 5269999
k599999
1089999
3629999
.3229999
2900000
2590000
. 2310000
2090000

01-
01-
0l1-
0l1-
01-
02~
02~
02«
02-
02-
02~
02~
02-
02~
02«

02,

02-
02-
02-
03-
03-
03-
03-
03«
03~
03~
03-
03
03-
03-
03-
03-
03-
03-
03~
03-
03-
ot~
Ob-
Ok
ol
Oh
Ol
Ob-
Ok
Ol
Ol-
ob-
obo
ob-
ol
Oh-
oh-
05-
05-
05~
05-
05-
05-
05~
05-
05
05-
05«
05~
05
05-
05-
06~
06-
06-
06-
06-
06-

06-
06-

06-
06-
06~
o7-
07-
o7-
o1-
o7-
o7~
o7-
o7~
o7~
o7-
o1-
o7-

TEMPERATURE

207.80
209.20
209.80
209,20
211.10
21k, 30
219.h0
222,10
202,89
223,90
22, o
226,40
228.70
231,30
235.00
239.00
215,00
253,00
26k,50
271.ko0
271.30
264,70
255.20
248,90
245,30
245.60
oh1,10
231.60
228,20
208,20

203.30
209,70
207.50
209.20
211,90
215,10
215,10
212,60
205.50
199,50
200,10
204, 50
205,70
201.70
193,10
190.30
189.20
195,10
214,00
260,80
301,50
323,10
342,60

PRESSURE
deviation
%

19.15-
20.03~
21,03-
21.91-

DENSITY
deviation

12,66-
13,86-
b, 724
15.10-
16.63-
17.91-
19.69-
20,48~
20.63-
20,93~
21.17-
21.97-
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WIND DIRECTION WIND SPEED
degrees m/sec
310.39 78.21
318.62 91.93
318.17 64,81
300,05 77.38
311.51 76.77
331,03 48,67
312.97 6L,96
319.98 bg Ly
hi,13 53,08
219.07 28,31
15,02 50,65
92,10 58.39
211.09 17.30
160.07 6,52
310.72 95,60
50,65 91.77
316.38 18.59
100 T T T 7
- T ‘Jq”\(/§
/Ew
L -
;g 60} GRENADE %\
B — &
BALLOONSONDE h\
200 wﬁ/
1 i 1 i ] —
180 220 260 WIND

18

TEMPERATURE (°K)

z
b

FIGURE 7/
POINT BARROW, FEB. 1, 1967 0741 GMT.

ERROR
m/sec

1.34
2.06
L.oh
5.1k
3.65
8.17
12,22
12,71
9.19
12.27
19.94
21.71
31.39
b5, 75
51.80
Lz, 27
51.b2

(+)

TEMPERATURE ERROR HEIGHT
degrees Kelvin degrees Kelvin (i ) meters
22l ,69 .61 33648, 25
ool 68 1.17 39426, 00
237,47 2.25 L3768, 94
231,64 2.26 47380,69
224,00 1.b2 5091k, 1k
272,96 3.30 5LzhE Ll
olp, 5k b, 59 57672.1k
2k, 39 5.06 60920.49
234,80 3.83 64590, 9l
219.70 L,52 68644, 79
228,41 T.34h 72540, 84
215.00 9.37 76311.59
220,97 9.83 79927.84
201.7h 12.86 8294k, 09
254,90 22,86 85427.59
207.11 1kh,51 8783k, 74
212,78 21.12 90156.59
WIND COMPONENTS
m/sec
HETIGHT SQUTH WEST
meters component (+) component (+)
35000, 00 -5k, 06 59,85
L0o000. 00 -66.2k 58.45
45000.00 b5, ol 51.3%2
50000, 00 Ty e 59.94
55000.,00 -bo.o1 28.28
60000.00 -39.,66 36.23
65000.00 -33,72 -29.59
T0000.00 -2.68 7.07
75000.00 -15.62 -ho 62
80000.00 15.91 8.19
85000.00 -41.18 56.19
90000.00 -16.47 7.17
LEGEND

\ 5m/ sec A___SOm/sec

or less

DIRECTION OF l
\ 10 m/sec NORTH WIND




HEIGHT
meters

32000,00
33000, 00
34000, 00
35000.00
36000, 00
37000.,00
38000.00
39000, 00
LO000, 00
431000.00
42000.00
L3000,00
L4000.00
45000,00
46000,00
L7000.00
48000.00
49000, 00
50000, 00
51000,00
52000.00
55000, 00
54000, 00
55000.00
56000, 00
57000.00
58000.00
59000, 00
60000.,00
61000.00
62000.00
63000, 00
64000.00
65000,00
66000.,00
67000.00
68000,00
69000, 00
T0000,00
71000.00
72000.00
73000,00
74000.00
75000, 00
76000,00
T7000.00
T78000.00
79000,00
80000.00
81000.00
82000.00
83000.00
84000.00
85000.00
86000,00
87000.00
88000.00
89000.00
90000.00

PRESSURE
nt/sq meter

. 7938803
.6831505
. 5876355
.5053453
4345278
. 5736520
. 3213726
2763754
2378929
.2050903
LAT7T71539
.1555124
.1%28822
.1151891
.9975526
.8631236
. Th59882
L6lU39349
«5550905
L770091
14115955
. 3551062
. 5068958
.2057543
.2506723%
. 2007094
. 1749548
.1525211
.1328277
.1155576
. 1004384
.8722290
. 7568078
.6559049
.56T4001
L896976
Lh216217
. 5623732
.3115%22
2682413
.2313188
.1996053
.1720229
1479053
.1268618
.10868%2
.0316841
. 7996509
.6870112
. 5891667
. 5029408
4275096
. 3656631
. 3172670
.2768509
. 2400239
. 2056431
1753152
1497033

03
03
05
03
03
03
03
03
03
03
03
03
03
03
02
02
02
02
02
02
02
02
02
02
o2
02
02
02
02
02
02
01
01
0l
01
0l
01
0l
0l
0l
01
0l
01
01
01
o1
00
00
00
00
00
00
00
00
00
00
00
00
00

DENSITY

.1223792
.1056811
.9111369
.7835510
LOT3751T
5793660
.1983080
Le8shok
. 3661170
. 5115803
.2657258
.22708h8
.1952535
. 1704160
. 1486055
.1294694h
.1128481
.98333h2
8557730
. TH25L2],
.6%21490
5591847
607812
. 3929256
. 3352461
2868141
2h78514h
L2177RT0
L1911k
1675557
1465623
.1280949
.1118624
.9795502
.8611278
L T554594
L661.3467
5725551
872850
4154018
. 3546083
. 3066416
.2684788
2345752
.2045117
1751833
1490370
1269540
,1085410
9585392
BU33605
. 7339105
5678433
LLho7738
. 3960422
37387361
.3hs52L38
. 2909044
.2h56156

01~
0l-
02-
02-
02~
02~
02-
02~
02~
02-
02-
02~
02~
02-
02~
02~
02~
05~
03~
05~
0%~
03~
03~
0%~
05~
0%~
05~
03~
035~
03~
05~
035~
035~
oh-
Ol-
Ol4-
Okt
Ol -
0L
Ol
Ol
Oli~
Ol4-
Ol
Ol
ol-
ol
Ol
Ol-
05~
05-
05~
05~
05~
05~
05~
05~
05~
05~

TEMPERATURE
kg/cu meter degrees Kelvin

225
225
22k
o2k
224
224
o2k
22h
226
229
232
235
237
235
233
232
230
228
225
224,
226
229
232
235
239
243
2hs
ohly
2u4p
240
238
237
255
235
229
225
222
220
222
22l
227
226
223
219
216
216
217
219
220
21k
207
202
2ok
245
243
223
207
209
212

.99
.20
.68
.68
.68
.68
.68
.68
5T
.51
.26
.20
.09
Lu8
.86
.25
.30
.13
97
22
.83
b
.05
.62
el
.79
.91
.02
.13
.26
LTh
.22
.70
27
.55
82
.10
ite
)
.96
.20
7
.22
.66
.10
.13
.78
L3
.51
.13
.5
.93
10
JTh
.53
.68
.51
.95
.39

PRESSURE
deviation

(%)

10.70-
10.96-
11.h42-
12,05~
12,83-
13.75-
14,78~
15-94'
17.15-
18.33-
19.46-
20,54~
21,60~
22,7k~
2L, ol
25-“9'
27.07-
28,71~
30,42~
32,17~
35,85~
35,38~
36,71~
37.83-
38, 7h-
39.43-
79.95-
Lo, 40~
40, 86~
41,31~
Ui, 76-
L2, 1h-
42, 45-
L2 ,69-
L2,92-
43, 1k-
43,36~
43,5k~
43,50~
43,35+
42,88~
42,01
I
Lo,61-
39.71-
38.68-
37.37~
35.75=
33.72-
31.65~
29,84~
28.30-
26,26~
23.08-
19,31~
15.91-
13,39~
11.26~
8.90-

DENSITY
deviation

(%)

9.71~
8.68-
7.8k-
T.h1-
717~
7.08~
AL
T.57~-
8.37-
9.85-
11.27-
12.62-
13056‘
15-,7)5"
13%.350~
13,48~
14.29-
15.43-
16,66~
18.12-
21.07~-
2L, 08~
27.02-
29.92-
32,63~
34,99~
36,58~
37.05-
37.52-
38,00~
38.75-
39.72-
40,61~
41,22~
41,47~
Ly,72-
1,98~
Lo, Th-
b4, 35-
45,65-
46,75~
47,00~
L6 46—
45,88~
L5, 05«
L5, b2~
b5, 80~
45,95~
45,70~
4o, 30.
38.97-
36,18~
40,62-
U3, 46~
40,14~
32,08~
24,60~
23,6k~
22.51-

19




20

FIGURE 8
CHURCHILL, FEB, 1 1967 0826 GMT.
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65000,00

65000.00
70000.00
71000.00
72000,00
73000.00
74000,00
75000.00

T7000.00

99000,00
100000,00
101000.00
102000,00
103000,00
10h4000.00
105000,00
106000,00
107000.00
108000.00
109000.00
110000.00
111000,00
112000,00
113000.00
114000,00
115000.00
116000.00
117000.00
118000.00
119000.00
120000,00

PRESSURE
nt/sq meter

L1773182
1506538
.1282557
.1091907
9305875
1932658
6786089
5799506
.hg72910
252971
. 3639690
3119734
2679172
2306470
1986497
1719853
+1493206
1291890
1121238
9772502
8559271
. 7532692
6626102
.5839503
.5132896
. bkgags51
. 3932998
.34130k2
.2959748
. 2546k50
2199813
.1893172
1639860
.3h13213
1222562
1062576
9252545
.B065979
7012736
6079482
5250886
Jsk6a79
3932998
3413045
20hsl16
2546450
2199813
1893172
.1626528
1386549
.1195898
1033215
9052562
. T9L5989
.6959h07
6092811

9025897
LTT3R675
6612770
.5639519
Jbr72907
1039656
3413043
2879754
213328
2026494
1706521
1439877
1231895
.1057243
9092558
1799335
6652766
5639519
.Lgog2ss
Jho1o97h
. 3746348
. 3373046
. 3066405
. 2813094
. 258646
2399795
.2239809

ol
ol
ol
ok
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
02
02
02
o2
02
02
o2
02
02
02
02
02
02
02
02
02
02
o1
o1
o1
o1
oL
o1
o1

8888888838888888

0.Cc0000Qg
FYRERTY

(2K
0L~
01~
01~
01~
01~
01~
02-
o2~
02~
02-
02~
02-
02«
02-
02«
02-
02~
02~
02~

DENSITY

kg/cu meter degrees Kelvin

2999999

.7059999
6069999
+5259999
169999
3729999
+3059999
2469999
2020000
1680000
1450000
.1280000
1150000
9899999
. 7349999
.5519998
1369959
+3559999
2970000
2500000
2160000
1870000
1640000

01~
01~
01~
01-
01~
01.
ol
02~
02~
o2~
02-
02~
02~
02-
02-
02-
02~
02-
02~
02~
02-
03-
03-
03~
03-
03-
03-
03-
03~
03-
03~
03-
03-
03-
03-
03-
03-
03-
03-
ol
o
Ol
ol-
ol

TEMPERATURE

206,40
208.60
209.80
211,30
211,90
21h,%0
216.70
218,30
218.89
217.40
217.80
220,20
222,89
227.00
229,40
234,00
235,90
235,50
oh1.00
250,30

258,30
253.89
251,20
247,50
24l Lo
2h2,10
210,00
238,50
229,80
223,60
222,40
202,10
219.90
215,60
209,50
212.10
215.30
213,70
211.39
20lt,90
196.19
199.20
196,10
190.70
188,40
189,40
194,10
203,60
212,50
219.30
218,50
212,30
201,50
198,30
228.50
266,19
299,10
330.50
360,00
391.70
417,90
h7.30
i7h, 90

PRESSURE
deviation
(%)

18.97-
19.86-
20,6k~
21,46-
22,25-
23.07-
23,67«
ok,
25,0k~
25,98-
26,99~
27.99~
28,94~
29.85-

9.73

13.69
15.03
15.78
15.35
1k, 64
13,48
11.84
9.07
6.24
3,42

1.14-
2,81~
k.51

9.5k
13.17-
16,24~
17.93-
18.41-
18,17-
17.43<
16,18~
1k,99-
13,2k~
11.17-

DENSITY
deviation

12, k2-
13,98-
15.05-

17.00
18.k2

10.28-
17.87-
22,99~
26.%9-
29.29-
30.59-
31.95-
32,67~

21
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FIGURE 9
POINT BARROW, FEB.1, 1967 0956 GMT.

WIND DIRECTION WIND SPEED ERROR

ALTITUDE (km)

degrees m/sec m/sec
310,72 86.95 1.08
319,58 67.47 3.15
308,06 65.86 5.79
317.47 8l, 31 6.64
337.64 61.77 8.87
303,14 62.84 10.29
3h.92 53,29 11.27
90,95 11.72 13.56
331,32 ol L& 9.80
29,00 sk, 8l 12.41
92,09 108,47 23,62
282.75 160.30 L7,66
153,72 89.20 20,80
308,72 101.29 20.65
39,01 55.32 22,17
96.25 119.39 20,72
57.39 43,02 23,46
326,75 304,76 63.90
100

80

60

20

GRE

i

BALLOONSONDE

— L T 1
NADE 7

S STEN

& e

e
\/«f

1 1 1 i

180

220 260 300  WIND
TEMPERATURE (°K) (MPS})

(+)

TEMPERATURE ERROR HEIGHT
degrees Kelvin degrees Kelvin (+) meters
229,31 .63 35462, 25
ook, 57 1.56 L3487.49
2oL, ho 2,44 Lpooh, 99
207,22 2.73 49816, 74
aho,07 3.61 53509.99
248,33 L, o7 5711k, 1k
240,28 4,50 60631.09
203,67 4,96 640ol7,99
232,1k 4,38 67910.34
216.85 3.99 72190.25
186.96 8.11 76311.14
269,23 16.93 80298.59
215,09 6.97 84136, 24
264,28 8.08 87336.14
220.96 7.17 8997k, 64
182.11 6.63 92541.,29
197.96 T7.35 9501%.0k
293,06 26.28 9734k, 69
WIND COMPONENTS
m/sec
HEIGHT SOUTH WEST
neters component (+) component (+)
L0000, 00 -52.68 hg,21
k5000.00 43,03 50,02
50000.00 -61.88 55.33
55000, 00 Iyl 35.53
60000.00 -ho.01 -15.58
65000.00 -5.14 -5.93
70000, 00 -3h.bo -6.97
75000.00 -12.56 -82.36
80000.00 -32.43 136.52
85000.00 41,28 -7.50
90000.00 o b3 -35.65
95000.00 -22.99 -36,67
LEGEND

A 5m/sec ‘____ 50 m/sec

or less

DIRECTION OF l
L 10m/sec NORTH WIND




HEIGHT PRESSURE DENSITY TEMPERATURE PRESSURE DENSITY

meters nt/sq meter kg/cu meter degrees Kelvin deviation deviation
(<5) (%)
34000.00 L5021321 03 .9004353 02w 229,09 10, Th- 8.93-
35000.00 L5107845 03 7762451 02- 229,24 11.10- 8.28-
36000.00 Ahobooo 03 L6706278  02- 208.88 11.61- T7.60~
37000. 00 L3799370 03 .5802886  02- 228,10 12.30- 6,93~
38000.00 .327h738 0 03 ,5018910 02- 227,31 13.16- 6.47-
39000.00 .2821228 03 .4338869  02- 226,52 1k, 20- 6.22-
L0000.00 2420378 03 ,3749250 02- 225,74 15.%9- 6.16-
41000.00 L2090957 03 .3238252  02- ook, 95 16, Th- 6.31-
42000.00 L1799051 03 L2791175 02- 224,55 18.21- 6.79-
43000.00 L15k7705 03 L2L01620 02- ool 51 19.78- 7.59-
L44000.00 L1331476 03 2066436 02- 20k L7 21. bk 8.52-
45000.00 J1145502 03 L17768102 02- 22k 43 23.17- 9,57~
46000,00 .9855226 02 ,1530031 02~ 22h 4o 2k ,96- 10.73-
47000.00 LBuB1k59 02 .1312517  Q2- 225,12 26.79~ 12,29~
48000.00 .7303097 02 L1126hh2 02- 225,86 28.60- ik bs.
49000.00 .6201836 02 ,9672785 03~ 226,61 30.35- 16.81-
50000.00 .5hous5s58 02 8290293 03- 227.95 32,00- 19.26-
51000.00 4685122 02 ,7036113 03~ 231.97 33,50~ 22,41~
52000.00 L4056865 02 ,5988794  O3- 235.99 34,80- 25,203.
53000.00 L3521566 02 ,5111491  03- 240,01 35.91-~ 28,03~
54000.00 L30632 02 4393135  03- 242,92 36,83~ 30,41 -
55000.00 .2668227 02 3799458  03- ol 65 37.58- 30,2k~
56000,00 .2326518 02 ,3289523 03— 246,39 38,21~ 33,89~
57000.00 .2030610 02 .2851034 03— 248,13 38,72~ 35,38~
58000.00 772566 02 ,2506935 03— 246,30 39.17- 35,86~
59000, 00 LA5h526L 02 2206212 03— 2hlh, 01 39,62~ 36,22+
60000.,00 L1345579 02 ,1939%08  03- oy, 72 40,09~ 36.60-
61000.00 .116988k 02 ,1708980  03- 238.48 40.59- 36,77~
62000,00 L1018733 02 ,1513177 03— 233,62 1,16~ 36,76-
63000.00 LB775688 01 ,1356445  03- 228,76 43 ,78- 37.11-
64000.00 L7566166 01 1177263 03- 223,90 Lo 46— 37.50-
65000.00 L6517221 01 ,1005722  03- 225,75 43,06~ %9.65-
66000,00 .5621431 01 ,8591h40k  Oh- 227.95 Lz, 45 by, 60-
67000.00 4855856 0L 7350636 Ol 230,14 43, 60- Lz, 30-
68000, 00 1199882 01 .6311680  Oh- 2%1.82 1i3,58- Ll 62-
69000.00 .363%0504 01 .5541403  Ob- 228,02k Lz L Ly, 58-
70000.00 .3131256 01  .uB855%37h  Oh- ool 67 43,08. Uy, 5%.
71000.00 .2694390 01 Luohshro  Ob- 221,10 h3,09- Ll L6-
72000.00 .0312917 01 .370koLk6  Ob- 217.52 42,89~ by, %7
73000.00 .1978%383 01 ,3266887  Oh- 210.97 b2, 72~ L3 5k
Th000.00 .1683533 01 ,2878982  Ok- 203.72 hp 68 42,59~
75000.00 Lbolsho 01 2525667 Ob- 196,47 h2,80- b1.73-
T76000.00 .119756k o1 ,epolghz  Oh- 189.21 L3,09- 40.98-
T7000.00 .1009018 01 1747382  Oh- 201.17 43,07- L5, 56-
78000.00 .8614296 00  ,1353027  Oh- 221.80 L2, 09- 50.79-
79000.00 .7458868 00 107184 Oh- o2, 43 40,05- 5k, 37-
80000.00 .6535149 00  .865h524 05~ 263.07 36.95- 56.70~
81000.00 .575098k 00 7725734 05- 259.33 33,28~ 5%.51~
82000.00 .5038133 00 7157468  05- oli5 o0 29,72- 43, 20-
83000.00 LA379352 00 L6601330 05- 231,11 26.55- o 59
84000.00 BTT3406 00 6057737 05- 217.01 23,91~ 36,65-
85000.00 .32h8552 00 LU955787  05- 228,36 21,24~ 37.70-
86000.00 .2820571 00  .L031508  05- ohs,Th 17.79- 39.07-
87000.00 270333 00 ,3321428  05- 259,11 13.45- 39.65-
88000.00 .2169151 00  .2982463  05- 253,38 8.65- 3k, 86-
89000.00 .1893529 00  ,2783887 05- 236.96 L. 15- 26,93
90000.00 .1636963 00  ,2585465  05- 220.57 J- 18,4k
91000.00 L1L00065 00 ,237ho28  05- 205, L4 2.21 8.61-
92000.00 L1183266 00 2166179 05~ 190.30 3.35 1.%6
93000.00 .991068k  01- ,1865818  05- 185.05 3,26 5.83
94000.00 830584 01- ,1511315 05- 191.46 2.94 3.58
95000.00 .7001877 0l- .1232760 05~ 197.87 2.95 1.79
96000.00 6009428 01~ .8788659 06~ 238,21, L, sk 12,81~
97000.00 .528%537  01- .6597458 06~ 279,00 8,47 21,59~
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FIGURE 10
CHURCHILL, FEB. 1, 1967 1158 GMT.
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HEIGHT
meters

27000.00
28000,00
29000.00
30000,00
31000.00
32000.00
33000.00
34000,00
35000.00
36000.00
37000,00
38000.00
39000.00
40000,00
41000,00
L2000,00
14+3000.00
k000,00
45000.00

47000,00
48000.00
49000.00
50000,00
51000.,00
52000.00
53000.00
54000.00
55000,00
56000.00
57000,00
58000,00
59000.00

61000,00
62000,00
63000,00
64000.00
65000,00
66000.00
67000,00
68000,00
69000,00
70000,00
71000,00
72000,00
73000.00
74000.00
75000.00
76000,00
77000.00
78000.00
79000.00
80000, 00
81000.00
82000.00
83000.00
84000, 00
85000,00
86000.00
87000,00

89000,00
90000.00
91000,00
92000,00
93000.00
94%000,00
95000,00
96000.,00
97000.00
98000.00
$9000.00
100000,00
101000,00
102000.00
103000.00
10k000.00
105000,00
106000,00
107000.,00
108000.00
109000.00
110000.00
111000,00
112000,00
113000.00
114000,00
115000,00
116000.00
117000.00
118000.00
119000.00
120000.00

PRESSURE
nt/sq meter
.1519870  ob
.1287890  ob
.1095906 Ol
9345871 03
7985987 03
L6812753 03
5799506 03
4959577 03
239639 03
.3639690 03
3133066 03
2706436 03
2346467 03
.2039826 03
L1773182 03
.1533203 03
.1333220 03
.1162568 03
1014580 03
8865912 02
L7759339 o2
6772756 02
.5906164 o2
.5132896 02
Jisog5h o2
3866337 02
L3346382 o2
.2893087 @2
2519785 o2
2186480 02
J1893172 02
L1653192 02
L1B39877 02
.1259893 02
109720 02
.9519188 o1
.8265962 01
L7186055 O
L6266133 01
5452869 o1
732930 01
h106317 01
3546365 01
.3053075  OL
W2613111 01
2253141 01
L19h6501 01
.1679857 o1
.1k53209 o1
.1254560 o1
.1085241 01
.9399198 00
.Bi3e6ho o0
7026068 00
.6066150 00
.5212889 o0
LLi66286 00
382631 00
.3253056 00
.2759765 00
234667 00
.1986497 00
L1679857 00
2439877 o0
.1230562 00
L1051910 00
8972569  01-
7612685  01-
6452783 01
.5k39537 01
586276 01-
3906334 01~
.3319717 O1-
2826426 01-
.2399795 01~
.2066490 01~
.178651% 01~
.1533203 Ol
.1325220  Ol1-
,113990% 01~
.9785833 02~
8399284 02-
L7286050 o2
6159475 02
«5279550 02—
4519615 o2-
3866337 02-
L3319717  02-
.2906419 02~
.2586L46  02-
2306470 02~
.2066491  02-
.1853175 02
.1679857 02—

DENSITY

kg/cu meter degrees Kelvin

.2590000
210000
1800000
1520000
1300000
.1120000
.9519999
.8039999
6779999
5699999
759999

2200000
1910000
. 1640000
1410000
1230000
1080000
.9ll9999
8329999
.1259999
.6319999
5629999
.L669999

01~
01~
01~
01-

Ol-.

01-
o2~
02.
02~
02-
02-
02—
02-
02~
02-
02~
02~
02~
02-
02-
o2-
03-
03~
03-
03-
03~
03-
03
03-
03~
03-
03-
03=
03-
03~
03m
03~
03-
Ol
ol
Ole
Ol-
Oli—
Olt-
Olta
ol
o
ol
ol
Ol
ol
Ol
Ob-
Ol
05+
05-
05-
05-
05-
05~
05-

TEMPERATURE

203.90
209,50
212.19
21k.30
213,90
211,69
212,40
214,70
217.70
222,10
229,00
234,359
238,00
239,50
239.60
239,90
242,19
245,40
2h8.80
253,20
250.30
27,20
242,10
238,50
237,10

PRESSURE
deviation

%

19.,15-
20,31~
21,18-
21.92-
22,56-
23.57~
LR T
25,2k~
26,21~

DENSITY
deviation
(%

11.59-
14,65-
16,19-
17.43-
17.68-
17.37-
17.75~
18.68-
19,89-
21,46~
23,66~
25,09~
25.86-

25




FIGURE 11
POINT BARROW , FEB. 1, 1967 1426 GMT.

WIND DIRECTION WIND SPEED ERROR TEMPERATURE ERROR HEIGHT
degrees m/sec m/sec (+) degrees Kelvin degrees Kelvin (+) meters
310,66 82.51 1.87 231,56 8L 34L93 45
315.33 72.23 3.4 22k, 30 1.61 Lholz3, 45
317.84 60,7 5.68 230,43 2.22 L448oh,19
311.97 56.82 6.78 226,91 k95 LB8615.20
318.70 sl 12 10.75 201,42 i b3 sooho, 85
223,58 52,36 12.66 2L3,15 5.52 55783,85
325.357 38.39 11.63 2hs5,21 5.55 5923k, 35
299, 0k4 59,91 16.55 267.71 7.23 62595.79
334,19 32,27 11.24 212,15 4, o7 66403, 45
256,25 18.56 27.40 227.91 11.81 70602, 45

2k, 86 61.48 34,62 216.48 11.60 Th6h8, 3L
109.14 60.38 23,32 211,92 8.85 78572.29
112.93 92,52 26,07 203,31 9.10 82%35.14
215.33 85,56 23,83 236,33 6.76 85487.39
99,37 61.92 25,21 215.72 8.63 88090.64
80.51 65.19 66,16 206.62 18.00 90606,75
13.80 76.99 36.79 219.12 18.67 93033.59
100 f WIND COMPONENTS
- m/sec
- - —Y
wl v HEIGHT SOUTH WEST
N “iﬁ’ meters component (+) component (+)
u%s ?sooo.oo -53.53 61.23

T s o +0000. 00 -51.5 51,

= ) cRmiA N\ 45000. 00 -l 63 1o.6%

5 - M§L 50000.00 -39.01 39.75

5 Q\\ 55000, 00 -41.80 32.11

< 4o = Qm\ 60000, 00 -%1.01 28.77

— Amk 65000. 00 -29.06 28.17
- 7] Qo 70000, 00 -39 17.45
2o | PALLOONSONDE i W 75000.00 -hg.01 -28.6k
8000¢.00 25,96 -67.72
L N 85000.00 64,58 28.65
90000.00 -5.72 -63.,52
o | ] 1 | | -
180 220 260 WIND
TEMPERATURE (K} (MPS)
LEGEND

\ 5m/ sec A__SOm/sec
or less
DIRECTION OF l
\ 10m/sec NORTH WIND




HEIGHT
meters

33000, 00
34000, 00
35000, 00
36000, 00
3T7000.00
38000.00
39000, 00
40000.00
41000.00
42000.00
43000.00
414000.00
L5000.00
46000.00
L7000.00
48000,00
49000,00
50000,00
51000.00
52000,00
53000.00
54000, 00
55000.00
56000.00
57000.00
58000.00
59000, 00
60000.00
61000.00
62000,00
63000.00
6L000.00
65000, 00
66000, 00
67000.00
68000.00
69000.00
70000.00
71000.00
72000, 00
T3000.00
74000.00
75000.00
76000.00
77000.00
78000,00
79000.00
80000.00
81000.00
82000.00
83000.00
84000.00
85000.00
86000.00
87000.00
88000,00
89000,00
90000,00
91000.00
92000,00
93000.00

PRESSURE
nt/sq meter

.6880631
. 5981977
.5131984
hzolo8
. 3821954
5291586
.287%78L7
Lollos66
,2101771
.1809577
1559489
. 1345208
.11613%94
.1002783
8653494
. Th63201
.6L32655
.5539715
L6613k
4096581
.352h53h
. 3042877
.2637249
.2293%32
.1997532
L17hos5hT
1517197
.1324707
.1160387
.1019958
8976176
. 7866908
6839895
. 589356k
. 5046864
322177
. 3711525
. 3195450
2755727
.2375301
2043630
1754957
. 1504460
.1288213
.1102175
.okooli82
8047299
.6863001
.5843019
1965960
JLeo7001
3620937
.3124110
2705551
.2%38074
.2010034
L 1720874
k69250
.1252681
.1070095
.9176009

03
03
03
03
03
03
03
03
03
03
03
03
03
03
02
02
02
02
02
02
02
02
02
02
02
o2
02
02
02
o2
ol
01
01
0l
01
01
01
o1
o1
01
01
01
o1
0l
01
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
01-

DENSITY

kg/cu meter degrees Kelvin

.10%9076
.8950795
.77h812
6719046
5827257
.505020h
373598
. 3784368
3253191
.2783926
.2384709
.20kh726
1756659
1523009
L1319719
.11k2978
.9901724
.8584633
.T435908
.Ghzharo
.5431550
4565355
.3854897
,3284131
.2853533
.2480350
.2156800
. 1843557
.1572823
1347392
.1194h29
1108609
L1023k
.9L416860
.8201197
.6902729
. 5827227
k933523
JLo33076
. 3694902
.3219583
.2800579
.2bp5706
.2088289
1796422
L1544155
. 1329066
.11k5901
.0864146
8477499
. 7003651
,571h51h
707068
LLos58054
. 3630627
3235407
.2822209
.2451283
.2091653
L7hET735
. 1460068

01-
02-
02-
02~
02-
02~
02-
02-
02~
02-
02-
02~
02~
02~
02-
02~
03~
03~
03~
03~
03~
03-
03-
03-
03~
03-
03~
03~
03-
035~
03-
03-
03-
ol
ok~
Ol~
ol
ol
Ok~
Ol
Ol
foJ
Oln
Ol
b~
ohta
Ob-
ok~
05~
05-
05-
05-
05~
05~
05-
05~
05~
05-
05~

05-+

05-

TEMPERATURE

230.69
231,27
230,94
229,71
228,49
227.27
226,05
ook, 82
225,07
226,45
227.82
229,20
230.33
229,38
228,43
227.49
206,32
22h,.81
22%.30
221.78
226,06
232,20
238,33
oz o7
243,87
ahl Ly
25,07
250.33
257.02
263,72
261.81
o7, 00
2%2,62
218.03
o1k, 38
218.1h
221.89
225,64
226.78
22%,96
221.13
218,31
216.07
214,91
213.7h
212,58
210.94
208.65
206.36
204,07
210.27
220,74
231,22
232,27
22,35
216.43
212.43
208,81
208.6M
213.79
218.94

PRESSURE
deviation

(%)

10.32-
10.43-
10.68-
11.13-
11.78-
12,6k4-
1%,69-
14,93~
16.30-
17.73-
19.17-
20,63~
22,10~
23065—
25, 30-
27,0k~
28,79~
30,56~
32.35-
3,16~
35.86-
37.25~
38,31~
39.10-
39.72-
Lo, 26-
ho,72-
b1.02-
41,07-
40.85-
Lo, b5-
4o.17-
Lo, 2h-
Lo, 71-
41.ho-
Ly, oh-
b2, 18-
bp,11-
I, 80-
h1,35-
40.8k4-
Lo, 25-
39,59~
38,78-
37.81-
36.66-
35.32~-
3%.79-
32,02~
30.73-~
29,10~
26.98-
ok, 26~
21.15-
18,09~
15055"
12.89-
10.61-
8.55-
6.53-
k., 39-

DENSITY
deviation

(%)

10.21-
9, l7-
8.52-
7424
6.54-
5.89-
5,47-
5.27-
5.87-
7.0k~
8.2
9,48~

10.66-

11.1k-

11.81-

13.19-

1h,8h-

16,40~

18.00-

19,66~

23,55~

27.69-

31.25=

3k4,00-

35.32-

36.54-

37.65-

39.73-

41,80~

L3, 69-

bz, 79-

by, 1k-

38.53-

35.99-

36,73~

39, k-

Ly, 72~

43, 6l

Uy 62—

57 -

Ll , 36

bl 15~

L, oh-

L 30-

Uk, 03~

L3, 8l-

b3 Lo-

b2, 67-

Lo.6h-

38.65-~

39.09-

Lo, 2k~

Lo, 82-

38.67-

34,03~

29, 3h-

25.92-

02.67-

19,48~

18.k4o-

17.18-

27




FIGURE 12
WALLOPS IS, FEB. 3, 1967 1752 GMT.

WIND DIRECTION WIND SPEED ERROR TEMPERATURE ERROR HEIGHT
degrees m/sec m/sec (+) degrees Kelvin degrees Kelvin (+) meters
259,78 L, 03 .85 201.36 .28 32375.29
289 .4l 35,63 .84 2h3 .85 .60 37906.39
263,34 Lo hp 1.66 ob7.37 .86 42080, 0k
2ko,23 69.56 2.38 259,72 1.84 L5521, 0k
243, 8L 109.39 1.52 264,97 .75 Lolo7.39
255, 4L 100,20 2,18 262, 4L .85 5429k .99
251 4o oli, 25 3.59 27,83 1.58 5850l 145
ols ho 109.20 3.51 236,27 1.02 61959.95
259,40 153.16 L 6k 243,90 1.40 65323,94
268.09 150.86 L, ok 220,92 1.01 68556. 34
271.11 110.59 L.86 236, 1k 1.48 72103,39
272.27 10h.71 9.0k 208.29 2.68 75120, 34
276,43 87.72 8.08 230.66 2,46 77644, 89
218,48 sh,17 13.79 221,66 3.96 79657, 94
160.69 78.78 15.99 206,57 gpelel 81191.44
175.18 6h.32 14,87 206.93 3,54 82697, 14
182.37 96,16 12.78 187.89 2.79 84153.69

100 T T T T T T WIND COMPONENTS
i m/sec
wl T i HEIGHT SOUTH WEST
&% meters component (+) component (+)
| 4 w
W %5000.00 -1.52 38.71

T eol - %\“// 40000.00 -3.03 L1.36

= | GRENADE N . 45000.00 30,10 58. 64

§ L ROCKETSONDE Sy & 50000.00 L5, 43 98.03

5 18252 e 55000,00 26.00 95.71

< 40 7 ﬁﬁiff 6£0000.00 36,71 93.70

I S 1 W 65000.00 29.83 145,61
B - 70000.00 2.11 13k.ha
2ok 4 L 75000, 00 -L.06 10k4.86
80000,00 Lg,53 20,37
BALLOONSONDE \Xﬁ.‘:‘
Ay
] ] ! LT~ \_/(
T80 220 260 300 WIND LEGEND
TEMPERATURE (°K) (MPS)

\ 5m/ sec ‘__SOm/sec
or less
DIRECTION OF l
L 10m/sec NORTH WIND




HEIGHT
meters

32000, 00
33000.,00
34000.00
35000.00
36000,00
37000,00
38000, 00
%9000,00
40000.00
41000.00
L2000.00
43000.00
44000.00
45000.00
46000.00
L7000.00
48000.00
49000.00
50000,00
51000.00
52000.00
53000.00
54000,00
55000.,00
56000.00
57000,00
58000.00
59000.00
60000, 00
6£1000.00
62000.00
63000.00
64000, 00
65000, 00
66000.00
67000.00
68000, 00
69000.00
T70000.00
71.000.00
T2000.00
73000.00
74000.00
75000.00
76000.00
77000.00
78000,00
79000, 00
80000.00
81000.00
82000,00
83000.00
84000,00

PRESSURE
nt/sq meter

.8107799
.6961687
.5993117
.51720kh7
Lh7ha 38
3879371
. 3371002
2933462
2554747
. 2226679
1942055
. 1696ho5
.1h8hshs
.1301606
1143031
.1ook788
.8838883
LTT80785
.6852268
6034384
.5313007
4676876
116046
.3619851
3178798
2786661
2438562
.2130088
.18572h2
.16163%9
.1kolog2
.1219465
.1060578
.9236h30
.80L45857
.6999035
6076480
5267979
566449
. 3960709
. 3437357
.2982083
.2583400
2234486
.1931510
L 1670458
bbbz
.12k7380
.1073189
.9181115
. 7821062
6648514
5612460

03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
02
02
02
02
02
02
02
02
02
02
02
02
02
02

DENSITY

kg/cu meter degrees Kelvin

.128L856
.1084318
.9182502
L7797
.6638839
. 5666895
4853430
4200519
. 3638446
.3154162
2736550
235778k
2034258
.1758822
.1529502
1337560
.1170562
.1025157
.9019842
7958803
. 7021132
.6192645
.5h6079h
850508
1317139
. 3836484
. 3403931
.3014510
0664588
.2351358
2069559
. 1780299
.153372k
.1323210
1160109
.1023587
9015455
.7865841
6791931
5868038
5073245
JLliizlis0
. 3892714
. 3405287
293697k
. 252066l
.2197215
.19348%6
L7127l
.1534418
.1317803
L1143166
,1029648

01-
01~
02-
02-
02-
02~
02-
02-
02-
02-
02-
02~
02-
02-
02-
02-
02-
02~
03~
03~
03-
03~
0%~
03-
0%~
0%-
03~
0%~
03~
03-
03-
03~
03-
03~
03~
03-
Ol
ob-
Ol
Ob-
ol
ok
Ob~
ok~
Ol
ol
olt-
Ol
Olt-
Ol-
ob-
ok~
oh-

TEMPERATURE

219.84
223,67
227.37
231,08
234,78
238,49
2b1,97
2h3, 29
ohl, 61
oh5, 9L
o7, 06
250,66
o5k ol
257,81
260.35
261.71
263.06
264, b1
264,66
264,14
263,62
263,11
262.59
259.99
256.52
253,05
2hg,58
oh6,17
2hp 8o
2%9.48
236.36
238.63
240.90
2h3.38
2l , 62
238,21
234,81
233,32
234,03
235.13
236.,0k
233,80
2%1.20
228,60
229,11
230,05
229.07
o2k 60
218.29
208,45
206.76
202.97
189.89

PRESSURE
deviation
(%)

8.80-
9.27-
9.66-
9.98-
10.25-
10.45-
10.61-
10.78-
11.02-
11.33~-
11.70~-
12.08-
12.41-
12.70-
12.97-
13,26~
13,59~
13.87-
R s
14,35~
1k, 62-
14,89-
15,11~
15.3%2-
15,58-
15.91-
16.30-
16.77-
17.31~
17.91-
18.58-
19.10-
19.35-
19,30~
19.06-
18, 7h-
18,38~
17.93-
17.28-
16.35-
15.13-
13,67~
12.05~-
10.27-
8.22-
5.75=
2.88-
.25

3.53
6.50
9.09
11.50
13,17

DENSITY
deviation

(%)

5.21-
6.30~-
7.13=
7.86-
8.52-
9.11-
9.56-
9,21~
8.94-
8.7h~
8.62-
9.27-
9,94~

10.55-

10.77-

10.62-

11.09-

11.83-

12.16-

12,0k

12,50

12.81-

13.50-

13-“’9-

1%5.24-

13.0k4-

12.91-

12.86-

12.90-

13.00~

13.52-

16.22.

18.57-

20.60-

21.15-

21,0k~

20,91~
21,34~

22,41 -

23.23-

2%.81-

23,21~

22,38-

21 hlo

21,38~

21.19-

20.10-

17.63-

1,304
7.67-
4 gh-

.76~
T.67

29




30

WIND DIRECTION WIND SPEED
degrees m/sec
276,02 28.78
263,36 36.08
27k, 33 L3 Lo
o5k, 4o 32,23
o6k, 62 33,60
2%0.86 41,80
231.17 Lz, 36
o5k, 3l b46,51
olh 67 15.72
323,93 34,25
233,30 16.54
195.52 43,37
209.16 5.10
181.09 59.80
146,15 16.98

20.53 116.91
173.85 81.65
168.25 115.61

ALTITUDE (km)

80

2

=
3

i t 1

=

- s

7 BALLOONSONDE
3

ROCKETSONDE
18447

I
160 200

1
240

TEMPERATURE (°K)

FIGURE 13
WALLOPS IS., MAR. 31, 1967 1719 GMT.

ERROR
m/sec

6.60
8.87
T.32
11.32
8.01
12,38
1h.81
14,50
11.88
19.37
25,17
22,62
28.77
53.96
67.95
71.49
113.25
1h5,02

(+)

TEMPERATURE ERROR HEIGHT
degrees Kelvin degrees Kelvin (j_ ) meters
obp,92 6.0k 35272,84
252,77 6.80 Logo2. 04
266,20 8.85 4510k, 5k
270,36 7.36 48635, 04
263,43 6.28 52067.29
252,96 5.19 55408, 3k
2h8,09 5.38 58640.45
ol 00 5.49 61788.44
233,93 3.30 65349.59
224,79 4 45 69274 ,39
216.35 5.01 T3042.95
208,11 4,03 76679.95
208.57 3,96 80149,75
198. L4 7,15 8304k, 84
201.9% 8.31 85430.94
217.28 11.69 8773k, 14
194,76 13.65 89950.79
165.75 14,33 920%1.0L
WIND COMPONENTS
m/sec
HEIGHT SOUTH WEST
meters component (+) component (+)
40000.00 3.02 34,68
45000.00 ~3.05 L3, 07
50000.00 6.46 32.00
55000.00 23,54 32,54
60000.00 20,86 38.53
65000.00 7.29 17.21
70000.00 -20.45 18.83
75000.00 27.05 12,37
80000.00 6.06 2.87
85000.00 22,35 -7.54
90000.,00 81.93 -9.09
LEGEND

\ 5m/ sec A_SOm/sec

or less

DIRECTION OF l
L 10m/sec NORTH WIND




HEIGHT
meters

3L000.00
35000.00
36000.00
37000.00
38000.00
39000,00
40000.00
41000.00
42000.00
43000.00
4h000.00
45000,00
L6000 .00
L7000.00
h48000,00
49000.00
50000, 00
51000.00
52000.00
53000.00
54000.00
55000, 00
56000.00
57000.00
58000.00
59000.00
60000, 00
61.000.00
62000.00
63000.00
64000.00
65000.00
66000,00
67000,00
68000.00
69000.00
70000.00
71000.00
72000.00
73000.00
T4000.00
75000.00
76000.00
T7000.00
78000.00
79000,00
80000, 00
81000,00
82000,00
83000,00
84000,00
85000, 00
86000.00
87000,00
88000.00
89000.00
90000, 00
91000, 00
92000.00

PRESSURE
nt/sq meter

.6568268
.5699213
. 4958976
L1320909
3768782
3290509
2875779
.2515871
.220k025
.1934065
1699945
.1ho65kT
.13%1899k4
.1163269
.10265%8
.9062l451
. 7996362
. 7049278
6208634
.5h61731
L797515
1207559
. 3685236
3224759
. 2819667
.2L6360h
.2151080
. 1876993
.1636616
.1425278
.1239214
. 1075647
.9321805
8066731
.6970695
L601h817
.5182425
458696
. 3830343
. 3285557
.2813871
.2h06052
.205%980
L1751017
.1kgo0ks
.1271567
.1083835
.9228500
. 783817k
6638689
. 5617787
Le759475
.Lolp158
. 3hl7998
.2951067
. 2518339
.2131700
. 1785025
.1k7%580

03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
02
02
02
02
02
02
o2
02
02
(024
02
02
02
02
02
02
02
01
0l
01
0l
0l
ol
0l
o1
01
01
o1
0l
(08
0l
ol
00
00
00
00
00
00
00
00
00
00
00
00

DENSITY

kg/cu meter degrees Kelvin

O7h5201 o2-
8232439 oo-
LTOTUH863 02w
.6120688  02-
.5300870  02-
L595704 02
.3988491 02~
3463268 02-
.2996%34  02-
.2597095 02~
L2255069 02~
,1961495 02
719506 02~
.1509801  02-
.1326L482 oo-

L1170973 02
ool o2-
.9246969  03-
.800663h  03-
L730%137  03-
.6493980 03~
5765609 03-
.5093366 03~
LL837h3 03-
L394ho17  03-
L3U65756 03

ot 03-
.2666977  03-
.2340519  03-
.2062753 03
,1815259 03~
.1595036 03~
1397312 03~
L1221419 03-
L1066255  03-
.9295L60  Ol-
.B09031h  ob-
.7031056  Ob-
.6102045  Oh-

,5288%15  Oh-
JA576991 ob-
.3955482  Ob-

3413176 Ob-
.2930671  Oh-
.2hgs6h1 ok~
2125509 Ok~
.1810552  ob-

.1563784  Oh-
.1351187  Ob-
L1164577  Oh-
9793715 05~
8237096  05-
.68hs5252  05-
.5655836  05-
4791265 05-
.b2g1905  05-
.3826638  05-
3452395 05-
3089199  05-

TEMPERATURE

234,81
241.18
ohk, 19
25, ol
2h7,69
2hg, 4L
251.19
253,08
256,26
250, bl
262,62
265.80
267.23
268,42
269,60
269,62
267,60
265.58
26%,56
260.50
257.37
254,23
252,06
250.56
2h9, 05
o7, 64
2h6, 41
2l5,18
243,60
2ho, 71
237.82
25k, 94
2%2 .41
2%0.,08
227,75
225,4o
223,16
220,92
218,68
216, Uk
214,18
211.91
209,65
208.15
208.28
208,41
208.55
205.59
202,09
198.59
199.83
201.29
205.72
212.38
21k,57
o0k, U1
194,07
180.12
166.18

PRESSURE
deviation

!
o
(%

.99~
.81-
.52-
.26-
.06-
.06
.15
.18
.19
23
.29
.37
Rite)
L
.35
.31
.23
el
.22
.61~
1.06-
1,58+
2.13-
2,69~
3,20
3, The
L, 22
k68~
5.10-
5.5+
5,76~
6.02-
6.22-
6.34
6.36-
6.29-
6.12-
5.83-
5. ho-
4,88~
b, o1~
3,308~
2,50~
1.21-
.29
2.19
b, 55
T7.05
9.33
11.34
13,28
15.38
17.80
20.79
o, 27
27.47
29.68
30,31
28,70

DENSITY
deviation

(%)

1.43.
2.72~
2.52-
1.84-
1.22-
Ny
.18~
.19
.05
.06-
.16-
ol
.31

OO NN
o
\N
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ALTITUDE (km)

100

80

60

40

20

FIGURE 14
POINT BARROW, APR. 4, 1967 0010 GMT.

WIND DIRECTION WIND SPEED ERRCR
degrees m/sec m/sec
277.67 34,33 3,03
278.80 19.31 3,43
337.88 ol 46 6.03
267.89 16.75 10.00
272,12 36,26 9,5k
125.68 2k, 00 T7.27
216.29 43,67 15.26

3l , 27 13.70 8.32
39,88 10.55 6.82
335.8% 11.63 3.0k
208, 35 66.14 72.03
198.11 46,60 91,39
77.58 84,75 23,62
33L,12 123.05 26,22
193,74 140,74 43,28
38,48 92.70 52,04
33.97 148.65 85.7h4
T T T T T T /‘

N <"' | §/$
L i é%'w@
i GRENADE ) %\:
L _ é§c\\m
- L
_ .
B ol
N Jun
BALLOONSONDE W
i i | i 1 j
160 200 240 280 v_vTND

TEMPERATURE (°K)

(MPS)

(+)

TEMPERATURE
degrees Kelv

235,43
oly7.83
257.36
265,06
261,10
251,40
250,41
2,31
228,92
229,51
233,48
215.85
192.56
227.36
18k .62
165,27
153.98

HEIGHT
meters

40000.00
45000.00
50000, 00
55000, 00
60000.00
65000.,00
T0000.00
75000,00
80000.00
85000.00
90000, 00

ERROR HEIGHT

in degrees Kelvin (+) meters

1.16 36138.70

1.4 Ligok.60

1.66 L6239, 54

3.1k L9855,95

3. k2 53378, 70

1.97 56827.20

3.47 60254, 75

3.5 63576.64

3,16 6720, gl

L, 29 71287.6k

1,21 T5177.94

16.51 78933, 6k

8.18 82578,09

5.86 85636.49

7.27 89272, 4L

13.21 92770.25

14,72 oLgo7.64

WIND COMPONENTS
m/sec

SOUTH WEST

component (+) component (+)
-3.h9 ok .01
-17.02 12.03
.53 17.53
5.87 10.03
33,62 22,7
-10.07 -7.34
-9.81 1.09
55.06 30,18
25.99 -13.97
-91.h6 25.30
9%.18 k.47

LEGEND

\ 5m/sec ‘___50m/sec

S

or less
DIRECTION OF
10 m/sec NORTH WIND

!




HEIGHT
meters

35000.00
36000.00
37000.00
38000.,00
39000.00
40000.00
41000.00
4p000.00
13000,00
44000.00
45000.00
46000.00
47000.00
48000.00
49000.00
50000.00
51000,00
52000.00
5%000,00
54000.00
55000, 00
56000.00
57000.00
58000. 00
59000.00
60000.00
61000.00
62000.00
63000.00
64000.,00
65000.00
66000.00
670C0.00
68000.00
69000, 00
T0000.00
71.000.00
72000.00
73000.00
TLO00.00
750C0.00
76000.00
T7000.0C
78000.00
T9000.00
80000.00
81000.00
82000.00
83%000.00
84000.00
85000.00
86000.00
87000.00
88000.00
89000.00
90000, 00
91000.00
92000.00
93000.00
9k000.00

PRESSURE
nt/sq meter

.5306847 03
L5931k 03
.3980050 03
3453306 03
.3000245 03
260097 03
2073348 03
.1982609 03
1731195 03
21513519 03
L1324811 03
1161007 03
.1018630 03
.8ok7108 02
.786T7262 02
.692hb1s o2

.6095582 02
.5%63253 02
JLriesol o2
Jabhshy o 02
.3637538 02
.3188097 02
L2790521 02
.24loooo 02
.213483%9 02
.1866046 02
.1631686 02

Lboliohs 02
.1241338 02
.1080198 02
.9382655 01
.8133677 0oL
.7036581 0L
6079676 o1
.59529567 01
Lsz8h3s 01
L3921940 01
.3390334 01
.29%32565 01
2535341 01
.2198602 01
L1902841 o1
L164p562 01
.1413559 01
.1212563  O1
.10%35992 01
8808627 00
LTh51176 0 00

.6289195 00
.5336201 00
567503 00
.3929588 00
.3370538 00
.2865880 00
.2k13029 00
.2013988 00
L1670182 00
L1376847 00
.1127898 00

(9179363 01-

DENSITY

kg/cu meter degrees Kelvin

.T913733
.6803193
.58L43613
L5024k 721
306611
3730597
. 3221016
L2784672
.2l10187
.2088785
.1812567
1571859
.1370282
1193769
.1041200
.9106728
.80508k4
.7113927
6282957
. 5567298
.Ligzg8on
LFTTRTE
. 3867804
. 3387104
.0965811
2506634
,2288738
. 2020033
.1780ks56
.1568760
.1382104
,1215h92
.1067010
.9248063
7984733
.689L7ho
. 5954400
.5130097
Lha78he
.3807152
3283167
.2887015
.254k126
2236096
.1960942
L1726613
1514366
.1322708
.1110178
.8906073
. 7229063
.6136647
. 5556380
. 5002707
L5826
3885161
3323742
.2809403
.2394998
.2013381

02-
02~
02~
02-
02~
02~
02-
02-
02-
02-
02~
02~
02-
08~
02-
03~
03-
03-
03~
035~
03~
03~
03-
03-
0%-
035-
03~
0%~
03~
03~
03-
03-
03~
ol
ok~
ol
Oli=
okt~
olt-
oI
ol-
oI
ol
oL~
(o
ob-
ol
oh-
ok~
05-
05~
05~
05-
05~
05~
05~
05-
05-
05-
05-

TEMPERATURE

233,62
235,01
237,28
239.43
2h1,58
23,73
ohs,88
248, 0k
250,23
252,43
254,63
256.83
258,97
261,10
263,23
26k, 89
263.77
262,65
261.52
259.35
256, 54
253,72
251.35
251.06
250.77
250,48
2UB. 36
o563
o2, 89
239,88
236,50
233,12
229,74
229,02
229,17
229,32
209,46
230.23
231.25
232,27
23%.29
229,62
ozl 92
220.23
215.42
209,03%
202,64
196.25
197.36
208.73
220,11
223,08
211.33
199.57
187.82
180.59
175.06
169.53
164,06
158,83

PRESSURE
deviation
%)
/

7.6k~
7.86-
8.13-
8,43~
8,75~
9.10-
9,47
9.86-
10.27-
10.70-
111k
11.60-
12.07-
12.53-
12.91-
13.20-
1%.48-
1%.81-
1h,17-
1h.53-
14,91~
15.33-
15.79-
16.22-
16.58-
16.88-
17.13-
17.41-
17.65-
17.85-
18.02-
18.17-
18,30~
18.33-
18.17-
17.79-
17.17-
16,29~
15,10~
15,59~
11.71-
.58
.33~
.98~
. 5k-
.05-
2.18
3.93
5,48
7.60
10.72
14,52
18.08
20.68
22,1k
22,52
21,92
20.25
17.51
13,77

N E-3\0

DENSITY
deviation

(%)

6.49-
6.26-
6.28-

o2
W
7

RAcE
63~
.B1-
L01-
.26~
«53=
.81-
L1124
L3
.35~
10.45-
11.31~
11.22-
11.18-
11.54-
11.82-
11.90-
12.03-
12.33-
-15-5"!"
14,26+
15.12-
15.32~
15.58-
16.22~
16.72~
17.06-
17- 58"
17.69~
18.86-
20.15-
21.23~
22,10~
22,96~
23,65~
oL, 08-
2, 06~
22,72~
20,7k~
18.68«
16.52-
15.62-
8.88-
L, 29.
3, 46.
6.87-
9.12-
7.25-
.95
9.25
17.47
22,56
27.93
32,40
35.84
37.99

NolNesNorENE A BN RO N O) RO
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FIGURE 15
POINT BARROW, APR. 10, 1967 2100 GMT.

WIND DIRECTION WIND SPEED ERROR TEMPERATURE ERROR HEIGHT
degrees m/sec m/sec (+) degrees Kelvin deprees Kelvin (+) meters
214,50 5.15 1.11 237.01 .31 34619,80

7.84 5.23 1.99 oh6,98 .53 LobsT, 5k
4,53 8.00 3,98 257.69 1.0k Lh8s55, 04
39.19 15.31 5.89 257.31 1.78 48510,64
359.67 21.63 11.72 267.18 3,07 50078.19
35,94 17.29 10.10 o5k, 12 3.01 55554 ,29
329,61 2,24 12,24 255,70 3.30 58945,80
37,01 57.77 1k, 11 ohp, 35 3.62 62247,99
67.19 17.95 9.65 2hp,12 2.6% 65969, 14
62.69 19.02 8.36 220,22 2.30 T70087.45
77.20 22.58 6.82 216.30 1.59 Th0L49. 79
16.39 L1, 34 7.28 201.15 1.39 77870.64
17h. 61 18.81 9.32 206, 26 1.73 81526.59
50.70 72.06 23,79 197.58 b, 37 84583, 14
171.0h 52.03 46,89 203,92 5.5k 87102.24
23,39 69.84 hs,17 187.81 5.59 8g548., 14
160.91 173.95 53,51 185.18 7.51 91908.29
77.40 122,44 h1.,96 159.55 8,24 94113.75
100 — T WIND COMPONENTS
A m/sec

HEIGHT SOUTH WEST

o 7 meters component (+) component (+)
1 =

- 7;?\ 35000,00 3.63 2.68

~ sof 4 Loooo .00 IRy -

£ GRENADE 45000.00 -8.1§ -.99

& b 50000,00 -15.9 -5.58

g i 7f§ 55000,00 -15.21 -8.51

3 sl 8 60000.00 -15.96 -10.43%

— J 65000.00 -17.09 -21.,37
~ m 70000,00 -8.68 -16.89
75000,00 -13.62 -19.44
20 B 80000.00 -5.65 -5.90
L obsonor N 85000.00 -29.58 47,87
A 90000, 00 ~20.35 -3%.30

0 1 S T I j >¢

160 200 240 280
TEMPERATURE (°K)
LEGEND
) 5m/sec A_._ 50 m/sec

or less
DIRECTION OF l
\__ 10m/sec NORTH WIND




HEIGHT
meters

33000.00
34000.00
35000.00
36000.00
37000.00
38000.00
39000,00
‘140000,00
41000.00
42000.00
43000.00
4h000.00
45000.00
46000.00
47000.00
48000.00
k9000.00
50000.00
51000,00
52000.00
53000.00
54000.,00
55000.00
56000.00
57000.00
58000.00
59000.00
60000,00
61000,00
62000.00
"63000.00
64000.00
65000.00
66000,00
67000.00
68000.00
69000.00
70000.00
71000.00
72000.00
73000.00
74000.00
T75000,00
76000.00
T7000.00
78000.00
T79000.00
80000.00
81000.00
82000.00
8%000.00
84000.00
85000.00
86000.00
87000.00
88000.00
89000.00
90000. 00
91000.00
92000.00
93000.00
94000.00

PRESSURE
nt/sq meter

.8011617
.69L2055
.6018271.
.5221830
. 4535561
. 3943578
.3h32373
.2990l51
.2608305
2277919
.1992072
. 17hkhos5
.1529372
.13k1s56k
.1176798
. 1032260
.9057951
. 7956676
.6999118
.6165273
.5430353
77511k
1191253
3673649
.3218931
.282129%
2h73301
.2166194
.1893211
.1651031
1437830
.1251819
.1089867
.ol88L428
.8218983
.7151120
,6181069
.5326153
4579535
. 3933336
3374969
.2892956
olrs1k6
.2111665
.1796168
.1523488
.1291288
.1095779
.9309610
.7912193
6715611
.5687072
. 4809386
.boT0620
. 3450664
.2924876
.2h6lkgg8
.2067543
.1730016
L hbshler
.1199370
.9823723

03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
02
02
02
02
02
02
02

DENSITY

kg/cu meter degrees Kelvin

.1181876
.1021824
.8802162
. 76000l7
6554461
5658881
1890916
231646
. 3659637
. 3165037
2741243
2377562
. 2067756
.1814565
.1592350
L1397337
.1219979
.1060312
.9229400
. 8045597
LTL73790
.6399353
. 5699261
.5032251
.4k01306
. 3850567
. 3372720
. 3001404
. 2666034
2363619
.2067313
.180032k
1567811
.1366122
.1211870
J1072h3h
.olk66U8T
.8334197
. 7223858
.6246790
. 5396767
4657943
LosTer1
3527257
.3058h05
2636252
.221904T
.1870175
.1578073
1345179
.1157789
.9ohlliyly
.843538L
. 7050299
.5906103
.5146187
L8628k
.3845563
3237032
2735099
.2Lkoo367
.21274ok

01-
01-
02-
02~
02-
02-
02-
02-
02-
02-
02-
02-
02-
02-
02-
02-
02-
02-
03-
03-
03-
03~
03-
03-
03-
03-
03-
03~
03-
03
03~
03-
03-
03-
03-
03-
Oh-
Oh-
ok~
ol
Olf-
ol
ok~
oh-
ol
Ob-
Ol
oh-
oh-
ol
Ob-
05-
05-
05~
05-
05-
05-
05~
05-
05-
05-
05-

TEMPERATURE

236,16
236,68
2%7.66
239,36
21,07
oho,78
olly hg
2l6,19
28,30
250,73
253.17
255,60
257.67
257.57
257,46
257.36
258,66
261,43
264,19
266.96
263.71
259,96
256,20
25k, 30
254,79
255,25
255,48
251.43
ok7,.39
2k3, 35
2h2,30
oho, ol
22,18
21,97
237.13
232.30
227 .47
200,64
220.85
219,36
217.86
216.37
212.53
208,56
20k, 60
201,33
202,72
20k, 12
205.52
20k,91
202.07
199.23
198.62
201.14
203,66
198.00
191.42
187.30
186.19
184,11
172.49
160.87

PRESSURE
deviation

(%)

3,36
3.55~

L, 18-
b, 5h-
4, op.
3.9k
3.70-
3.52-
3.28-
2,88-
2.30-
1.51-
.61~
3
1.33
2,40
3.78
5.70
7.99
10.36
12.63
1k, 67
16.59
18.63
20,96
23,17
ob, 77
25.77
26,29
26.25
ok, 96
21.75

DENSITY
deviation

(%)

2.12
3.34
L.23
k.7
5.11
5.4k
5.7
5.90

A2}
@D
@D
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WIND DIRECTION

ALTITUDE (km)

100

80

o
=]

FS
=]

20

degrees

271,52
277.33
oly1 .98
254,63
260.17
255,67
279.82
182.66
177.26
19.32
205,07
349,92
128,46
118.96
11k,95

WIND SPEED
m/sec

29,02
38.30
32,16
39.12
32.58
hp, 23
30.87
6.29
62.20
66.03
35.43
35.57
6.94
33.15
2k, 95

FIGURE 16
WALLOPS IS., APR. 11, 1967 1715 GMT.

" ROCKETSONDE
18252

1 |

!

BALLOONSONDE

i .

Xfff%ﬁ?ﬂ/"bwj\\

S

220
TEMPERATURE (°K)

260

300

ES
z
()

{MPS})

TEMPERATURE ERROR HEIGHT
degrees Kelvin degrees Kelvin (j) meters
250,81 .19 38613.79
259,66 .87 L6325, 35
278.22 1.02 50007.50
260.39 .88 53596,14
260,69 .90 57093.99
250.36 .81 60521.,80
239,12 .89 63864 49
217.49 .38 69656.09
20k, olt .78 75763.19
224, 1k .89 79625 .39
210.89 .82 83333, 04
216.98 12,08 86kho7,64
183.57 10.05 88967.,94
189.55 1.55 . 91kok, 29
101,14 2,11 93802.95
WIND COMPONENTS
m/sec
HEIGHT SOUTH WEST
meters component (+) component (+)
40000.00 -1,51 30,62
45000.00 bt 36,4l
50000, 00 15.06 28,41
55000.00 8.k 35.46
60000.00 9.70 39.57
65000.00 -3.00 oli,51
70000.00 9.ho .10
75000,00 55.15 -2.56
80000.00 -52.77 -18.12
85000.00 -4, 06 10.27
90000. 00 9.24 -15.33
LEGEND

\ 5m/sec ‘___SOm/wc

or less

DIRECTION OF l
\___ 10m/sec NORTH WIND




HEIGHT
meters

36000.00
37000.00
38000.,00
39000.00
L40000.00
41000.00
42000.00
43000.00
44000, 00
45000.00
46000, 00
L7000.00
48000.00
L9000.00
50000, 00
51000,00
52000.00
53000.00
54000.00
55000,00
56000.00
57000.00
58000, 00
59000, 00
60000.00
61000,00
62000.00
63000.00
64000.00
65000,00
66000.00
67000.00
68000.00
69000.00
70000, 00
T71000.00
72000. 00
73000.,00
T4000.00
75000.00
T6000.00
T7000.00
78000.00
79000.00
80000.00
81000.00
82000.00
83000.00
84000.00
85000.,00
86000.00
87000.00
88000.00
89000.00
90000.00
91000.00
92000.00
93000,00

PRESSURE
nt/sq meter

. 5075606
Lulp19ge
. 3858760
. 337199k
2949377
.2581403
.2260792
.1981262
L1T737391
.152Lh91
.1338512
.1176706
.1036713
.9155686
.B1ohs50h
L717h51h
633740k
.5585220
917150
L3101tk
3797291
3338757
2935753
.257ho56
.2255395
.1972882
1722773
.1501625
.1306388
.1134198
.9825191
.8Lo1T7h6
. 7321906
62977802
. Shobook
628750
. 3958426
. 3379825
,2881141
. 2451986
. 2084690
177578k
.1518663
. 1303685
.1121943
.9650%54
.8280584
7087430
,6058878
5183790
L1638
. 3799362
. 3025259
2707751
2262590
1895137
.1590%15
.1335879

03
03
03
03
03
03
03
03
03
03
03
03
03
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
0l
o1
0l
01
ol
01
(021
01
01
ol
01
01
0ol
01
0l
00
00
00
00
00
00
00
00
00
00
00
00
00

DENSITY

kg/cu meter degrees Kelvin

. 726356k
6255762
5397185
675556
070968
. 3546934
. 3092406
.2697897
.2355252
.2057452
.1798458
.1558369
L13W7157
. 1167780
.1014975
.91h5951
.8208b11
. 7388599
6572590
5776089
.507649T
LLhE2026
L 3962141
3517723
. 3118666
. 2763075
.2h4is850
.216150k
.1907369
. 1682297
. 1480866
.1300907
.11koleo
.99756h7
.8686919
. 7516807
.6holo1g
. 5603685
Lu8o7lr3
k152389
. 3538092
.2939303
.2453056
.2056193
.1754330
.1533579
1337710
.116ho52
LO9LTLTT
84300099
. 7159281
6319517
.572h030
.5136658
o360k
. 3502258
.2917003
2hlaT7is

02~
02~
02~
02~
02~
02~
02~
02~
02~
o2~
02~
02~
02~
02~
02~
05~
03~
035-
035~
0%
035~
0%-
03~
03
03-
0%~
035«
03~
0%~
03~
03~
03~
0%5-
ok~
Ob-
Ok~
ok~
ok~
oh-
oW
o
Ol
Ok~
ol
o~
ok~
Ol
Ok~
05-
05-
05~
05-~
05~
05-
05~
05~
05~
05~

TEMPERATURE

2l3, bl
2L6.06
2hg,08
251.25
252,40
253.54
254,69
255,84
256,99
258,13
259,28
263,06
268.10
273,14
278,18
273.28
268,32
263,35
260,42
260.51
260.59
260.68
257.95
o5k 9l
251.93
2L8.75
245,328
2ho,02
238,61
23,87
2%1.1k
227,11,
223,67
219.94
216.73
214,53
212,32
210.12
207.92
205,72
205,27
210,47
215.68
220,88
202,80
219,22
215,65
212,08
212,20
21lk,17
216,13
209.45
196,30
183,64
186,08
188,51
189.9%
190.60

PRESSURE
deviation

(%)

.81
.06
31
.5k
el
.79
7
.68
.50
2L
.91
57
L3h
.35
.58
1.82
1.8k
1.63
1.32
1.03
.83
ST
.68
.58
RIS}
.18
.10-
+359-
.65-
.01~
1.16-
1.ho-
1.65-
1.89-
2.10-
2,04
2,06-
2.15-
1.92-
1.54-
olin
.18
2.08
4,78
8.23
11.94
15.50
18.86
22.17
25,66
29,44
33,10
35,82
37.06
37.6l4
38.35
%8.90
%9.18

R R OO0 NN

DENSITY
deviation

(%)

.07

.32

.56
1.05
1.88
2.61
3.25
3.80
L, o6
i ,63
92
b,13
2.31

e
1.16~

8L
2.73
L,o2
L,10
3.00

14,81
25,00
34,80
%%,62
34,80
36.50
38,49

37




FIGURE 17
POINT BARROW , APR. 18, 1967 2207 GMT.

WIND DIRECTION WIND SPEED ERROR TEMPERATURE ERROR HEIGHT
degrees m/sec m/sec (+) degrees Kelvin degrees Kelvin (+) meters
166,54 23.h9 1.05 246,23 .3l 34605,40
154,28 20.02 3.15 2hg 82 .95 Lokhoo, b5
158.69 23,68 T7.30 264,35 2.35 Lol 64
104,90 29.16 10,18 258,30 3.20 483ho, 7h
1e.by 39,68 10.08 262,48 3,20 5187L,64
1hs5.67 3%.07 10.81 265,36 3.08 5531470
275.83 1k.19 10.75 259.10 4, 20 58663, 54
115.00 54,33 13,30 240,37 3,64 61911..99
135.56 26.08 11.%1 233,04 2.68 6559%,99
£299.%0 30.61 13.%2 237.97 5.65 69670.09
140,40 21.86 30.43 210.10 6.17 T3573.79
307.36 13.67 15,65 211.23 8.23 77350.59

88.59 18.77 31.26 180.96 5.99 80982. 44
156,34 29.25 17.01 187.64 3.4l 84013%.89
130.04 25.63 32,99 188,14 6.23 86504, 24
263,51 62,4k Lo, 60 203,00 9.55 88915. 74
182.63 18.81 b1,11 177.03 7.96 912ho, 1k
131.68 1k2.92 27.56 158.82 5.95 93h22,69

100 T T T T T T WIND COMPONENTS
N - | % m/sec
sl “ij HEIGHT SOUTH WEST
7] UJ\ meters component {+) component (+)
\) 25000.00 22,51 -s.gg

= sl h‘4lhw 0000.00 18.57 -8.

2 CRENADE | 14500000 20.95 -10.09

s - §§¢ 50000.00 11.07 -30.17

= 55000.00 26.19 ~20,30

< 40 . 60000.00 8.60 -11.95

65000.00 19.32 -23.,26
o 7 70000.,00 ~12.29 23,26
ol R Qg 75000, 00 7.35 -h.56
BALLOONSONDE M 80000.00 -2.58 ~10.74
N i iif 85000.00 22.71 -14,86
g 90000,00 12,52 33.52
0 m‘o ‘ 2<§o . 'Z4Lo 280 o
TEMPERATURE (°K) WIND
(MPS) LEGEND
A 5m/sec A___.SOm/sec
or less

DIRECTION OF i
L 10m/sec NORTH WIND




HEIGHT
meters

33000,
34000.
35000,
36000.
37000.
38000.
39000.
Loooo.
L1000.
42000.
43000.
lhooo.
Lso00.
L6000,
47000.
48000.
k9000.
50000.
51000,
52000,
53000,
54000,
55000,
56000,
57000.
58000.
59000.
60000,
61000.
62000.
63000.
64000,
65000,
66000.
67000,
68000,
69000,
70000,
71000,
T2000.
73000,
7h000.
75000,
76000,
77000,
78000,
79000,
80000,
81000,
82000,
83000.
8h000.,
85000.
86000.
87000.
88000.
89000.
90000,
91000,
92000,
93000,

0
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

Q0
00
00
00
00
00
00
00
Q0
00
00
00
00
00
00
00
00
00
00

PRESSURE
nt/sq meter

. 7993800
6545579
.6048599
.5273184
598943
Lo1oliss
3502095
3057813
2672082
.2338596
.2050388
.1800829
1583796
1393077
.1204368
.10752k0
.9h39701
.8290463
. 7285722
.6L066TL
.5636633
Lh961361
4368919
. 3847201
3385557
.2976704
.261k0ukL
.2290h12
.2000787
L17hehoe
L151kok1
.131kbs50
.1139705
.987h260
.8556695
.Tho0722
.6lkos32
.5580kg2
4838223
1168975
L35ThOTT
. 3053481
. 2604620
,200235%
.1896713
.1615770
. 1369047
.1151800
.9616515
.8006001
. 6680203
. 5586205
JL677061
3916883
. 328557k
2767777
.23ko620
.1977370
.1652195
. 1366376
.1118926

03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
0ol
0l
(033
ol
o1
ol
ol
0l
0l
01
ol
ol
o1
o1
ol
00
00
00
00
00
00
00
00
00
00
00
00
00

DENSITY

kg/cu meter degrees Kelvin

.1166797
.99LU206k
.8549510
.T3480%
6467963
5629053
.4o008h9
Lo68502
. 3696601
3192632
2762778
.2395367
.2090910
.1850853
.1637145
L1hl7007
.1269364
.1109755
.9708468
.8500036
. Thsh623
6540767
5741536
.5075389
.4hoB210
.3983386
.35041301
L317h0TL
2837792
2527249
2214645
.1938645
.1695204
.1k73052
.1269919
. 1095681
Lol61051
826723
LT37T428
,6561991
.5814590
.5060156
1310179
.5672378
. 3129824
2734990
.2k15168
.2121452
.1850974
.1522450
.1255233
.1037338
.B6TU567
. 7256904
. 5986777
. 4885809
4039068
. 3608686
3202519
2788639
.2401085

01~
02~
02-
02-
02-
02-
02-
02-
02-
02-
02-
02~
02-
02-
02-
02~
02-
02-
03-
03-
03~
03-
03~
03-
03-
03-
03~
03-
03~
03~
03~
03~
03~
03~
03~
03-
ol
Ob-
fo
Ol-
Ol
Ok~
ob-
ol
Olt-
ol
ol
olt-
Ol
oh-
ol
Ol
05-
05~
05~
05~
05-
05~
05~
05-
05-

TEMPERATURE

238.68
oh3,38
ohe by
27,09
al7.71
2l8, 33
248,95
2h9.57
251.82
255,19
258,55
261.91
263,88
262,21
260,54
258,87
259.07
260,26
261, bk
262,58
263,42
26k4,25
265.09
26k, 07
262,21
260,34
257,16
251.39
25,62
240,19
238,20
236,21
23h 20
233.53
o3k, Th
235.95
237.16
235,61
228,47
221,33
214,19
210,22
210,52
210.82
211.12
205,81
197.48
189.1h
180.99
183,20
185,40
187.61
187.83
188,03
191.19
197.35
202,05
190.89
179.73
170.70
162,35

PRESSURE
deviation

(%)

L 18
L, 69
5.26
5.77
6.15
6.39
6.50
6.49
6.ko
6.31
6.26
6.24
6,22
.06
.68
L1
Rite]
.91
ho
.95
57
31

FHOMDMRDMDDNOO NN RN

=TT FWW OO
O
=3

DENSITY
deviation

(%)

.82
.55
1.01
2.43
3.72
4,89
5.92
6.82
6.95
6.60
6.30
6,04
6.33
T.97
9.39
9.89
9.16
8.06
7.05
6.12
b.g5
3.59
2.39
1.99
1.95
1.91
2,36
3.75
k99
5.60
4,20
2.91
1.72
W11
2.0k~
3.87-
5.39~
5,58-
3.49-
1.h6-
L8
.89
57-
1,70-
2.49-
.5ho
2.81
6.12
11.37
10.16
9.15
8.47
9.0k
9.67
8.77
6.70
6.01
13.8%
23,06
30.49
36.19

39




FIGURE 18
WALLOPS 1S., APR. 20, 1967 1732 GMT.

WIND DIRECTION WIND SPEED ERROR TEMPERATURE ERROR HEIGHT
degrees m/sec m/sec (&) degrees Kelvin degrees Kelvin () meters
93,10 19.03 2.09 226,10 .99 28232, 64
T2.77 11.91 2,60 23k, 0% 1,06 30939.49
64,58 6.34 2,43 2ho,18 .9l 33%609.60
352,50 L, ol 2.01 251.22 .99 36219.14
328,33 10.73 1.52 258.57 .88 38918.79
327.11 Iy, %0 1.22 265.94 .85 41579.09
309,16 13.55 .98 273 .65 .64 Lhhos 5
263,39 1ik.27 1.08 279.22 .65 hr611. 54
274.29 12.53 .93 280.47 .65 5070%.84
200.39 9.38 1.36 270.69 .57 53721.89
239,31 10.07 1.05 260.76 .48 56790.45
168.84 13.h9 2.07 250,70 .62 59399.09
150.77 6.35 2.22 246,18 .65 61453.14
115.46 k.72 2.48 243, 0l .86 63456.20
126.69 27.49 2.94 232,92 .85 65415.09
109.80 11.97 2.4g 230,33 .76 67256.09
100 T T Y T T T WIND COMPONENTS
B ] m/sec
sl ] HEIGHT SOUTH WEST
meters component {+) component (+)
T i NS 30000.00 -1.94 -1k,02
T or T stﬁy 35000.00 -3.88 -2.3%
2 \gj> 40000.00 -6.88 k.29
§ [T GRENADE . 45000,00 -6.71 11.16
§ ol | 50000.00 %.55 12.87
< 55000,00 .31 7.15
L Ko e ] = goooo.oo 12.98 -2.75
T 5000.00 1k, 28 -20.18
20 }- - 1}/\‘\
| BALLOONSONDE 7 ‘\
0 i 1 \ }ND
180 220 260 300
TEMPERATURE (°K) (Mps) LEGEND

\ 5m/sec ‘_50m/sec
or less
DIRECTION OF l
L 10m/sec NORTH WIND

40




HEIGHT
meters

28000.00
29000,00
30000, 00
31000, 00
32000,00
3%000.00
34000.00
35000, 00
36000, 00
37000,00
38000.00
39000.,00
Lo000.00
41000.00
L2000,00
43000.00
4h000,00
45000.00
46000,00
L7000.00
48000.00
149000.00
50000,00
51000.00
52000.00
53000.00
54000.00
55000.00
56000 .00
57000, 00
58000.00
59000.00
60000.00
61000.00
62000.00
63000.00
64000.00
65000,00
66000,00
67000.00

PRESSURE
nt/sq meter

.1653870
. 1hol367
. 122940k
.1063145
.9211103
. 7995506
.6953365
.6058821
.5289720
.h62635%
4052317
. 355U633
.3122516
L27h6787
.2h19583
.21341187
. 1884889
L 1666616
L1h7lho62
., 1306402
.1157900
.1026678
.9105190
.Bo7h8h1
.T7155295
.63%1669
. 5594889
1936658
L3hg3Esh
. 3826006
3359708
.294k5kh0
L2576246
.2251038
,196L811
1713495
1492275
.1296346
.112%391
.9722270

oh
ol
ok
ol
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
o1

DENSITY

kg/cu meter degrees Kelvin

256455
.2173116
.1851907
. 1581381
. 1352485
.1159085
9947098
8545851
LT357851
.63618L3
.551%223
785167
15890
. 3620158
.31561h7
.2755921
200803
2114011
1859075
L1636269
. 14h390h
1278421
L11321kk
.1006455
.902%029
.8079178
7224766
6452175
575k
5127562
As570l39
LLo66911
3599050
3172727
2789617
L2lrhho
.2162806
.1920941
.1686241
1468038

01-
0l-
01-
0l-
01-
0l-
02-
02~
02~
02~
02~
02-
02~
02-
02-
02~
02-
02-
02-
02~
02-
02~
02-
02-
03-
03~
03~
03-
03~
03~
03~
03~
03~
03~
03~
035~
03-
03~
03~
03~

TEMPERATURE

ool 68
228,34
231,27
234,01
237,26
oho,31
2hz 53
oh6,99
250,46
253, 3k
256,06
258,79
261.56
26k, 33
267,08
269.78
272,49
27h,65
276.40
278.15
279.37
279.78
280.18
279.51
276.27
273.02
269.79
266,55
263,31
259.95
256.09
252,23
2hg, 37
27,17
aks, 37
243,90
2h0, 37
235,10
272,09
230,69

PRESSURE
deviation

(%)

2.%33
2,4
2.70
3.09
3,60
L, 20
L.81
5.4k
6.10
6.78
7.4k
8.10
8.74
9.37
9.99
10.60
11.20
11.77
12.%0
12,76
13.19
1%.65
k.13
14,60
1k,98
15.21
15.37
15,47
15.50
15,45
15.30
15.04
1k, 70
1h,31
13,93
13,66
13,47
13.25
13.00
12,87

DENSITY
deviation

(%)

2,26
1.17
.59
.13
.22.
.15
.60
.97
1.%37
2.02
2.73
3,42
L,08
7%
5.38
6.0k
6.68
7.51
8.4s
9.34
9.66
9.94
10.24
10.97
12,65
13,74
1h, b3
15.06
15,64
16.21
16.93
17.56
17.64
17.38
16.56
15.16
1h.81
15.26
1,60
13,25

41




FIGURE 19
WALLOPS IS., APRIL 29, 1967 1139 GMT.

WIND DIRECTION WIND SPEED ERROR TEMPERATURE ERROR HEIGHT
degrees m/sec nfsec (+) degrees Kelvin degrees Kelvin (+) meters
300,70 17.93 L8 255,20 .38 35459 4L
299,23 25.11 .56 270.74 b Lokl %9
310.56 15.66 .92 262,92 .62 Ls59L, 54

53,00 3.76 .89 270,48 .62 49201, 49
179.57 1.65 1.09 270,51 .59 50724,80
T4.53 15,09 8L 259,38 o 56164, 20
62.67 2L 00 1.02 248,66 .50 59519 .49
63.91 16.92 1.23 238, bl .56 62776.94
96.99 16.73 17 232,48 .o 66453, 354
101.71 23,35 .99 ool Lk 18 70524 45
85.03 30.55 1.73 209,26 9k TH436, 25
118.07 15.73 2.68 187.83 .89 7821k, LY
Lk, 78 92.82 17.70 178.40 5.79 81833. 7L
137.20 39.85 51,62 150,90 10.66 84859, 54
24,65 96,05 52,53% 208.05 20.83 87353.45
197.81 213.86 65,16 150.00 1h, bl 89763.99
100 T T T T T T T T WIND COMPONENTS
L j m/sec
s 55; HEIGHT SOUTH WEST
N \rn%“ meters component {+) component (+)
=

+ of = 40000. 00 -11.59 20.51

£ —\ . . .

w L k\xf' 45000,00 -10.46 13.26

= 4 50000.00 -1.37 -2.5%2

2w Ny 5500000 -2.10 -9.62
B 1 X 60000.00 ~-10.57 -20.58

X 6£5000,00 -1.71 -16.04
PF  BALLOONSONDE 7 T70000.00 k.39 -22.05
B i T5000.00 -1.1k -27.96
4T ' N 80000.00 -28.75 -39.28
R 200 240 280 320 WIND 85000, 00 22,67 -27.80
TEMPERATURE (oK) (napsy
LEGEND
\ 5m/sec ‘_.._ 50 m/sec
or less

DIRECTION OF l
\__ 10m/sec NORTH WIND



HEIGHT
meters

33000.00
34000, 00
35000, 00
36000,00
3T7000.00
38000,00
35000,00
L0000, 00
41000.00
Lp000.00
43000.00
44000.00
45000.00
46000,00
L7000.,00
48000.00
49000,00
50000.00
51000.,00
52000, 00
53000, 00
5L000. 00
55000.00
56000.,00
57000.00
58000.00
59000, 00
60000. 00
61000.00
62000,00
63000,00
64000.00
65000.00
66000.00
67000.00
68000.00
69000.00
T0000.00
71000.00
72000,00
73000,00
74000,00
T75000,00
76000.00
77000.00
T8000.00
79000.00
80000.00
81000.00
82000.00
83000.00
84000.00
85000.00
86000.00
87000.00
88000, 00
89000, 00

PRESSURE
nt/sq meter

.T728500
OT723775
.5870969
S51k1377
510862
. 3963172
3486718
.3071635
2709503
.2391262
2109254
. 1859004
.1637106
L1lhiohy
.1269097
.111882L
.9873518
8718739
JTT011T3
.6802631
.6007110
.5299753
1668719
4106539
. 3606428
. 3162199
. 0768185
.oh1gol6
.2110728
.183%8385
.1598513%
.1388191
.120kko6
.104kooT
9040379
LT819437
.6755218
. 5828663
. 5021387
316246
. 3700266
. 3163456
2695747
2287767
.1932505
1624373
1359617
.1135199
»9U52900
. 7816625
L, 6LEB6LS
. 5275939
4265810
. 3488388
,2923872
.2L68391
. 2052838

03
03
03
03
03
03
03
03
03
03
03
a3
)
03
03
03
02
02
02
02
02
02
02
02
o2
02
02
02
02
02
02
02
02
02
0l
0l
o1
ol
ol
01
0l
01
ol
o1
o1
0l
01
0l
00
00
00
00
00
00
00
00
00

DENSITY

kg/cu meter degrees Kelvin

.112h681
9528085
.8108479
6978994
6059698
. 5269373
4588842
o019k
. 3495021
.3092554
2786166
236721
.21.60476
.190%318
.1662994
L1hshE1o
1273719
.1122964
.991871k
L8761162
L7761982
.6931172
.6180974
.5504386
489h329
Lhzlhsshs
. 3852639
. 3110149
.3013519
2658877
2339130
.20l45290
.1786791
.1559571
.1361071
.1187386
.1034690
.9005905
. 7859001
6875239
.6000525
5004377
L557626
397T3k44
3457578
2993477
2549954
.2159025
.1823779
.1545399
. 1343008
.1158106
.96141918
L6864T750
.5004L12
JLB67729
JLol6g3T7

01-
02
02-
02-
02-
02-
02-
02~
02~
02-
02-
02-
02-
02-
02~
02-
02-
02-
03-
0%
03-
0%~
0%~
03-
03-
03~
0%-
0%~
0%~
03~
03-
03~
05~
03~
03~
03~
03~
Ok~
Oliw
ol-
oL
ol
Olta
Ol
oh-
oh-
ol
fo]138
fo}I 8
ol
ob-
Ol
05~
05-
05-
05-
05~

TEMPERATURE

239,40
o5, 82
252,90k
256,65
259,33
262,02
264,71
267.3%9
270,08
269.38
267.58
265,78
263,98
263,77
265.86
267,96
270,05
270,48
270,49
270.50
269,61,
066.38
263,14
259,91
256,70
253.51
250.31
oh7.15
all, 01
2ko,87
238,07
236,45
234,83
23%.01
231,40
229,42
227.h5
225,47
222,59
218.71
214.83
210.95
206.06
200.39
194,71
189.04
185.78
183,17
180.57
176.88
167.80
158.71
154,11
177.03
199.95
192,48
168.39

PRESSURE

deviation
(%)

.72
1.35
2.17
3,13
.11
5.08
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DENSITY
deviation

(%)

2,81~
3,62-
4,19~
3.8l4-
2.82-
1.81-
.81~
.15
1.11
3.26
5.66

GO &

M -3 O\ AW
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FIGURE 20
POINT BARROW, APRIL 30, 1967 0140 GMT.

WIND DIRECTION WIND SPEED ERROR TEMPERATURE ERROR HEIGHT
degrees m/sec m/sec (&) degrees Kelvin degrees Kelvin (+) meters
13k b7 14,30 1.19 2%9,25 .28 35067.29
136.50 16.62 1.88 257,71 .39 Lo812.29
151,47 7.90 Ly, ok 271,08 .89 Lsiha .20
200.97 18.71 5.85 279.%6 1.ho L8747, bhg
27.19 10.02 5.72 272,06 1.h2 52055, Lk
ol 48 21.03 5.92 271.98 1.b1 5567114
33,18 19.39 7.28 257,05 1.64 59014, 54
210.61 10.20 6.16 : 250,74 1.31 62257.1k
89.77 17.49 2.37 237,66 .53 65911.99
15.37 6.65 6.1h 228.29 1.20 69962, 44
135.99 27.58 15,91 207.68 2.52 73849.99
350.10 28.6k4 15.78 191.51 2,79 77600.99
177.15 16.01 19,44 185,16 2.70 81214, 39
298,30 28.72 15.86 183.3%5 3.11 8hoszl, 69
150, 30 33,48 20.76 167.95 2.84 86705.19
201.90 55,19 26.39 179.01 L, 23 80092.54
318.0k 90.81 22,29 194,77 4,55 91400, 74
131.37 20.39 27.43 161.79 3.95 93564.84
100 ——— T %z WIND COMPONENTS
m/sec
fsggi HEIGHT SOUTH WEST
or % meters component (+) component (+)
- 40000.00 11.76 -11.26
= wp A 45000.00 7.10 b0
" S~/ 50000.00 8.05 2.67
5 T 55000,00 5.52 k.35
5 L =] 60000.00 -8.62 -5.80
0 65000.00 2,13 -11.83
L ~ _ \> 70000.00 -6.15 -1.93
_4;7 75000.00 5.10 S11.77
0 BALLOONSONDE g {832888 . 88 1. %g lé . :;?_
B 1 35 90000, 00 k52 %6.36
0 ] I I I 1 i J
160 200 240 280 \
TEMPERATURE {°K) WIND
(MP3) LEGEND
\ 5m/sec L__ 50 m/sec
or less

DIRECTION OF l
L 10m/sec NORTH WIND
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HEIGHT
meters

33000.00
34000.00
35000,00
36000, 00
37000,00
38000.00
39000. 00
40000.00
41000.00
k2000.00
43000.00
L4000, 00
45000,00
46000.00
L7000.00
48000.00
42000.00
50000, 00
51000,00
52000.00
53000.,00
54000, 00
55000, 00
56000.00
57000.00
58000,00
59000, 00
60000.00
61000,00
62000, 00
63000, 00
64000.00
65000,00
66000, 00
67000,00
68000.00
69000,00
70000.00
71.000,00
T2000.00
73000,00
T4000.00
75000, 00
T76000.00
77000,00
78000,00
79000,00
80000.00
81000.00
82000.00
83000.00
84000.00
85000.00
86000.00
87000.00
88000.00
89000.00
90000, 00
91000.00
92000.00
93000. 00

PRESSURE
nt/sq meter

.8541599
LThog1h6
L 6LL98R6
.56038L48
4877593
L253312
LBT15617
. 3251596
.2850380
2502751
2200967
1938538
1709957
.1510301
L133543)
.1182060
Jaobriky
.9275000
.8208242
. 7257898
LBlhakosy
. 5667629
. 5008085
LLhp388s
. 3902570
. 3b35523
. 3017863
. 26L6T769
.2319051
2029921
L177hh9s
.1548423
. 1348498
,1172049
.1016988
.881243%6
7625603
.6589052
5679395
4878066
L17hEoh
.3558398
. 3002364
.2558216
,2157545
.1813619
.1521089
1273719
. 1064854
.8891677
. TH19839
6188325
5147220
L256510
.3502112
2884199
2387603
.1988194
. 1666534
.1397275
.1158996

03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
o2
02
02
01
01
01
01
01
01
01
01
01
01
01
01
01
01
00
00
00
00
00
00
00
00
00
00
00
00

DENSITY

kg/cu meter degrees Kelvin

.1224591
.1072678
.9387127
.8059091
6922812
.5958762
.5139062
LLlho6eg
. 38hh623
. 3335849
.28993k49
.o52h1 70
.2201127
.1926978
.1689655
.1L8303h
,1308269
.1167258
.1040615
.9269606
8200274
L72561312
6413648
.5697396
.5110368
575577
.L4oBoiss
361172
.3191010
2814803
2hgiout
. 2206299
194997k
L1719571
1506753
.1318608
.1152472
. 1006406
.5881083
7813957
6853700
5987873
5194013
L4ho1882
3872496
3311357
. 2803064
.2369233
.1999486
L1677260
.1kola8o
.117h0bs5
.1004152
.860ho11
. T2059k2
L5T764T2
4657837
. 3739916
. 3023393
2620252
. 2369605

01-
0Ol-
02~
02-
02-
02~
02-
02~
02-
02~
02-
02~
02~
02~
02-
02-
02-
02~
02~
03-
0%-
0%-
03~
03-
03-
03-
03~
03%-
03-
03~
0%~
03~
03~
03
03-
03w
03~
0%-
Ol
Oli—
Ol -
oh-
Ol
Ok~
Ol-
oh-
Ok~
Ol-
Ols-
o'
Ol
Ol
ol
05-
05~
05-
05-
05-
05-
05-
05-

TEMPERATURE

2k3,00
241,18
239.37
2ho, 2l
245, 16
2L8,67
251.88
255.10
258,29
261,37
26k, 46
267.55
270,64
275.05
275,34
277.64
o78.8k
276.82
274,80
272.77
272,19
272,11
272,03
270.51
266,04
261.58
257.11
255.13
253,18
251,24
248,08
ohly, 50
2h0.92
237,45
2%5,1h
2%2.,82
230,51
228,09
222,79
217.48
212.18
207.0%
202.72
198,41
194,10
190.80
189,05
187.29
185.53
184,68
184,09
183,49
178.58
172,34
169,71
173.94
178.58
185.20
192,03
185.63
170.%9

PRESSURE
deviation

(%)

11.31
11.93
12.25
12.40
12,58
12.77
12.99
13,24
13.50
13.77
1k, 06
1k, 37
14,68
1k.99
15.27
15.55
15.91
16.25
16.k4g
16.63
16.71
16.87
17,1k
17.47
17.76
17.90
17.91
17.84
17.76
17.70
17.70
17.74
17.81
17.90
18.07
18.37
18.79
19.35
19.94
20. 4l
20,84
21.13
21.3%6
21.55
21.72
21.90
20,25
20,87
23,52
ok, 02
2k, bl
2h,78
olt, 78
ok, ok
22,69
21.46
20.85
20.95
21.66
22,0k
20.75

DENSITY
deviation

(%)

5.81
8.48
10.91
11.03
11.02

30.92
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FIGURE 21
WALLOPS IS., MAY 4, 1967 2007 GMT.

WIND DIRECTION WIND SPEED ERROR TEMPERATURE ERROR HBEIGHT
degrees m/sec m/sec (+) degrees Kelvin degrees Kelvin (+) meters
276.35 25,65 .87 2hz, 7k .37 3L643, 54
262,78 13.66 1.18 262,24 .5k L0201.39
334,51 L. b3 1.34 281.46 .69 44388.99

89.72 8.53 .93 276.88 .55 L7869, 34
97.22 15.27 .87 271.81 i 51251.%9
111.38 23,29 .70 265.62 .29 s5h551 .70
98.97 20.68 .67 253,62 .29 57797.89
109.69 20,03 1.24 olz L its) 60948,20
112.86 36.05 .ok 237.8L .36 6hl6g, Th
116.09 33,10 .79 223,08 .23 68365.24
105.08 46,46 ol 211.25 .28 72109, bk
87.21 57.81 .90 20k, 21 .26 75720.49
Tk, 72 46,15 1.10 199.63 .26 79204 4k
56.0% 20,12 2.h7 189.91 .59 82088, 14
8.31 38,65 5,38 188.84 .89 8hliko, 69
160,19 8.52 5,48 181.60 .92 86715.79
40,84 80.43 18,34 182,43 I, 56 88882.29
148,36 Th.01 6l b2 141.68 10.09 90927.84

100 T L T T T WIND COMPONENTS
_ 5\ m/sec
soh N AN HEIGHT SOUTH WEST
—\*,m\\ meters component (+) component (+)
I 35000, 00 -2.54 o, 70

zor . 7 ii% 1000000 1.55 13.98

g | i 45000.00 -3.30 .07

E \521\ 50000.00 1.19 -12.70

< o) 4 b 55000.00 7.76 -21.51

—t Y 60000.00 5.68 -19.33
B 7 *T 65000.00 1&.28 -52.7&
ol 4 70000.00 13.47 -36.33
BALLOONSONDE E 75000.00 .15 -55.17
- = S 80000.00 -11.90 -36.84
S ~— 85000.00 -26.87 -b.g2
160 200 240 260 > 90000. 00 6.82 -bs.07
TEMPERATURE (°K) (MPS)
LEGEND
A 5m/sec A—SOm/sec
or less

DIRECTION OF
L 10m/sec NORTH WWﬂ)l



HEIGHT
meters

33000 .00
34000, 00
%5000, 00
36000.00
37000, 00
38000. 00
39000, 00
L0000, 00
41000.,00
42000.00
43000.00
44000.00
45000, 00
16000,00
L7000.00
48000.00
49000.00
50000.00
51000. 00
52000, 00
53000.00
54000.00
55000.,00
56000.00
57000.00
58000.00
59000,00
60000.00
61000,00
62000, 00
63000,00
64000 ,00
65000,00
66000,00
67000.00
68000.00
69000.00
T70000.00
71000.00
T2000.00
73000.00
74000.00
T75000.00
T76000.,00
T77000.00
78000.00
79000, 00
80000.00
81000.00
82000.00
83000.00
84000,00
85000. 00
86000.00
87000.00
88000.00
89000.00
90000.00

PRESSURE
nt/sq meter

7621199
L661L3T6
. 5754926
. 5018402
L 138ULTO
. 3837513
. 336738
.2955299
. 2600682
.2293579
. 2027100
1795315
. 1592019
.1111693
.1251128
.1108227
.981073%2
.8679632
. 767h06T
.6780215
. 5985676
. 5279836
465273840
4093340
. 3595029
.3151646
L2758130
2409673
.21016h2
.1830621
.1593159
.1385274
.1203021.
L 1042729
.9017102
LT77904L
.6695335
. 5749991
4927395
213032
3595402
. 3063772
. 2606941
.2215086
.1879900
.1593813
. 1349871
L11hk1283
.5623591
.8091024
.6790237
. 5695799
772589
. 3989401
. 3326193
2770935
. 2306598
.1897205

03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
0l
01
01
01
01
01
0l
0l
01
01
o1
01
01
01
00
00
00
00
00
00
00
00
00
00

DENSITY

kg/cu meter degrees Kelvin

.1129315
.9585607
.8185817
.Tolos02
L60T71453%
. 5244657
14539057,
3936155
L 3hOT7362
.2954013
Lo56724
.22%6381
1976206
L1760619
.1567753
.1395413
.1242038
.1104859
.0822%78
8735452
LT765652
6898095
.6140317
.S5h7o21h
.4881525
.L43k0389
L 30U TRLE
. 3405300
. 3008287
263767k
.231080kL
2022739
LTTTLTT
.1565537
. 1376287
.1207363
.1055096
.9192603
. 7993402
.6936589
.5978512
. 5142356
L7082
. 3785768
3235762
.275955%
2352558
.2018827
.1731968
,1481955
1248374
. 1049683
. 8888554
.T556516
6377192
.5301438
L6236
126751

01-
02~
02w
08-
02~
02-
02-
02~
02-
02-
02-
02-
02~
02-
02-
02~
02-
02-
0%~
03-
03~
03~
0%~
03~
0%~
03~
03~
03~
0%~
0%~
03~
03~
03-
0%~
0%-
03~
0%~
Ol
Ok
ol
Ok~
oh-
Ol
Ok~
Ol
Ol
O~
ok~
Ol
Ol
Ol
Ol4-
05~
05~
05~
05~
05~
05~

TEMPERATURE

235.19
240,39
o4l 92
248,25
251,58
25k, 91
258,24
261.57
265.90
270,49
275.08
279.67
280.65
279,34
278.02
276,68
275.18
273.68
272.18
270.%0
268,53
266,65
263.96
260.26
256.57
252,96
2hg, 7
oL6,52
243,38
241.78
240,18
238,59
235.8%
27%2.0L
228,25
204 L6
221.07
217.91
214,75
211.59
209.51
207.56
205.61
20%,8h
202.52
201.21
199.89
196.94
193.57
190.20
189,49
189.04
187.06
183.87
181.70
182,09
180.08
160,16

PRESSURE

deviation
(%)

.63
.29~
.15
b6
.20
.75
.32
.92
.55
.26
.05
.92
LT7
.48
.99
.35
.60
.79
.91
.95
.02
.88
.82
.70
18
,16
.76
.28
.12
.15
67
3l
.10
.89
.69
.48
.30
.15
.06
.02
.08
.29
67
.25
.05
.13
i ite]
10.09
11.63
12.86
1%.88
14.85
15.69
16.26
16,52
16,69
16.75
15.41

~3~1 OV AN OO

B N6 AN, I i - =~ = s - Y BV BT, Ho\No BN BN NesNovEecResNoo oo Ko cResRos RO Koo

@®

DENSITY
deviation

(%)

b1
.05-
.28~
.96~
.63
.27~
.89~
Jhoo
b2
.36
.21~
.99~
.50

.71

.76

e i ol VIV I\VRAG A Ve
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48

WIND DIRECTION

ALTITUDE (km)

degrees

123.09
58,7k
26.18
34,5k
69.70
86,98
hg, 31

116.23

10%.93

120.29

341.95

293,92

30L, 45
92.66

223,73
hi.29

100 T

n/sec

10.30
ik

8.52
15.89
18.3h
hi,15
2,55
22,05
10.46
21,84
28,54h
66.71
35.96
27.71
55.66
57.90

WIND SPEED

80+

60 |-

.

20— BALLOONSONDE

0 ]

i | I

)

160

200 240
TEMPERATURE (°K)

280

FIGURE 22
POINT BARROW, MAY 9, 1967 0720 GMT.

SIS, ”gf\.

WIND
(MPS)

TEMPERATURE ERROR HEIGHT
degrees Kelvin degrees Kelvin (+) meters
242,69 L2 345%2,79
258.48 1.12 Lolo6, 34
269,30 1.92 Lu83l, 59
279.13 1.84 48511, 64
268,04 1.18 53848, 7k
258,08 2.56 59114, 14
253,51 1.66 62485, 6k
236,21 1.08 66204, 59
221.70 2,26 T70337.20
199.86 2.35 74330.29
195,13 1.91 78180.99
18%.16 1.70 81876.79
165.22 1.72 8L9T70. 4k
151.19 6l 87513.29
166,12 .52 89966.59
156.29 1.86 92314.79
WIND COMPONENTS
m/sec
HEIGHT SOUTH WEST
meters component (+) component (+)
%5000, 00 4,59 -8.90
40000.00 -6.hL -11.8L
45000.,00 -7.89 -3.99
50000.00 -11.21 -11,29
55000.00 -5,k -22,h2
60000.00 -5.80 -35,18
65000.00 1.k0 -19.40
70000.00 3.10 -10.93
75000.00 4,38 -1h.0b
80000.00 -27.09 34,50
85000.00 -20,09 28.98
90000. 00 39.02 37.38
LEGEND

\ 5m/ sec L___ 50 m/ sec

or less

DIRECTION OF l
L 10m/sec NORTH WIND



HEIGHT PRESSURE DENSITY TEMPERATURE PRESSURE DENSITY

meters nt/sq meter kg/cu meter degrees Kelvin dev%';xtion dev:(iggion
5) )
33000.00 .8267h00 03 .1198%98  0l1- olio, 34 7.7h 3.55
34000, 00 ,718%6L8 03 .1034703  01- 2,87 8.28 L. 6L
35000, 00 .62487he 03 8023048 O2- o3, gl 8.75 5,4k
36000.00 .5kh3102 03 7688669  O2- ol6, 63 9.18 5.93
37000.00 L748633% 03 .6635369 02- 2ho, 32 9.60 6.41
38000.00 kool 03 L573566F  o2- 252,01 10.01 6.87
39000.00 3630457 03 ,Lbg65829  02- o5l 69 10.40 7.33
L0000, 00 .3181297 03 LU4306008  02- 257,38 10.79 7.76
41000.00 2791548 03 3741503 02~ 259.9% 11.15 8.2k4
L2000, 00 obs2705 03 L3256739 02- 262,37 11.50 8.7k
43000.00 L0157665 03 2838545 o2- 264,81 11.82 9,22
4000 .00 L1900k26 03 LoW77273 O2- 267.26 12.12 9.66
45000.00 L1675870 03 L216Lh61  o2- 269,74 12.39 10,07
46000.00 L7967 03 .1892310 02- 27241 12.66 10.39
47000.00 .1308086 03 L1656615  02- 275,08 12.91 10.69
48000, 00 .1157819 03 .1hk52198 02- 277,76 13.18 10,29
49000.00 .102553%8 03 1284651 02- 278,11 13%.52 10,47
50000, 00 .9080576 02  .1ik6051 02~ 276,0% 13.82 11.60
51000.00 .8033272 02 .1021561 02- 273,95 14,01 12,64
52000.00 J7iookol 02 ,9098328 03~ 271.88 14,10 13.59
53000.00 6270166 02 8096355 03 269,80 14,09 13.98
54000, 00 .553%1938 02 7197799 03~ 267.75 14,08 1k,00
55000.00 A876305 02 6389875  03- 265.86 14,06 13.95
56000, 00 Logkgrs o2 .5668039 03- 263.97 1l ol 13.90
57000,00 3779118 02 .5023614  03- 262,07 1k,03 13.85
58000.,00 Jszeesolk 02 LhhhgThL 03- 260,18 ik,02 13.81
59000, 00 2018437 02 .3936325  03- 258,29 ik,o2 . 13,78
60000,00 .2561k79 02 L3WT3921 03- 256.88 1k, ol 13.55
61000,00 22LB68T 02 L3063159 03~ 255,52 1k, 09 13.33
62000.00 .1969288 02 ,2699268  0%- 254,16 1k.19 12.79
63000.00 J172koos 02 .2392081 03- 251.11 1,37 12.55
64000, 00 L1506617 02 .2120635 03 LTINS 14,56 13.05
65000.,00 L1%1318 02 ,1891870 03« 2h1,81 1,72 13.52
66000, 00 J11ks21 02 L1676863 03- 227,16 1k.83 13.97
67000, 00 ,9898oko 01 LabTThsh 03 233,41 14.93 13.96
£8000,00 .8565323 01 .1297930  03- 229,90 15.05 13.86
69000.00 .7395228 01 ,1138002  03- 226,39 15.20 13.80
70000, 00 6370628 01 .9957762  Oh- 200,88 15.40 13.75
71000.00 5470805 01 LB7hzOML Ob- 218.07 15,58 1k, 37
72000, 00 46816 01 7676571 Ob- 212,60 15.66 15.27
73000.00 .399k092 01 L6717703  Oh- 207.13 15.62 16.09
74000,00 L3%00949 01 .5857951  Ob- 201.66 15,43 16.80
T5000.,00 0869547 01 ,5022696  Ob- 199.03 15.22 15.86
76000, 00 ohohsio o1 LJbe7o082  Ob- 197.80 15.20 1,29
T77000.00 ,o0k6hs1 01 LB6R6T60 Ol 196.58 15.45 12.98
78000,00 L1725600 0L L3077371 Ob- 195.35 15.99 11.90
79000, 00 LAb50505 01 .2629035 O 192. b7 16,74 11.92
30000.00 .1219327 01 .2ohkh7s3 Ohbe 189.23 17.62 12,29
81000.00 .1020550 0L 1911525  Oh- 186,00 18.38 15.01
82000,00 851269 00 ,1625820  Ob- 182,44 18.76 17.64
83000.00 L7070198 00 1394391 Ob- 176,64 18.57 21.25
84000.00 5835083 00  .1189862  Ob- 170.8L 17.66 ol Up
85000.00 Ly8lheo7 00 L1009802 Ob- 165.05 15.98 26.93
86000.00 ,3805831. 00  .B507270  05- 159.54 13.53 28.56
87000.00 319756 00 LT12M465  05- 154,02 10,3k 29, Uk
88000.00 .2537351 00 L573kke2  05- 15h,15 6.85 25.23
89000.00 2052842 00 JLh6E229  05- 160.23 3.90 17.1h
90000.,00 673773 00 L3513166  05- 165,98 1.82 10.82
91000.00 L136612h 00 .2oh1B16 05- 161.79 .26- 13,22

92000.00 .1109172 00 .2hs1770 05- 157.60 3.12~ 14,73




FIGURE 23
WALLOPS IS., MAY 11, 1967 0825 GMT.

WIND DIRECTION WIND SPEED ERROR TEMPERATURE ERROR HEIGHT
degrees n/sec m/sec (+) degrees Kelvin degrees Kelvin (+) meters
5.61 10.98 L6l 251,67 .33 35572.25
359.97 13,34 1.13 267.52 o 41580.10
63.27 17.73 1.20 269,31 .58 46100.70
96,44 19.89 1.12 272,34 .58 49861.24
99.6% 20.77 1.22 267.76 .57 53525, 8l
10k,92 17.35 1.28 259,76 .66 57107.8k
93,87 23,55 2.48 2h3,73 .66 60599. 14
128,67 36,15 1.96 2hp .63 .51 6L4003.29
117.62 32.25 1.11 239,22 .36 67838, 44
93.85 38.7h .95 214.80 .29 72081.54
82.17 26,53 .89 191.91 .23 T6177.34
85.35 18.46 .96 175.47 .23 8o0121.24
337.56 Lk .00 3.0h 166.30 L 8%919.19
29.k4g 90.17 25.55 165,01 5.28 87109, 24
136.26 77.67 b5, 95 175.60 7.85 89727.69
55.90 61.7h 2k, 78 205.53 8.68 92261.64
100—— WIND COMPONENTS
L n/sec
80 HEIGHT SOUTH VEST
L meters component (+) component (+)
5 soF Loo0o.00 -12,70 -.27
o 45000.00 -9.28 -11.97
g I 50000.00 2.27 -19.79
3 ok 55000.00 3.88 -18.95
60000.00 2.08 -22,3h
T (’{ROCKETSONDE 7 vé/‘ 65000.00 eg . gg -28.31
0k e i 70000.00 . -3%.70
BALLOONSONDE —t— % 75000.00 -1.82 -29.83
- 5 N 80000.00 -1.56 -18.64
Lo o 85000.00 -53,48 -3.93
160 200 240 280 Wit 90000.00 L6, 36 -5% Lo
TEMPERATURE (°K) (MPS)
LEGEND
1 5m/sec A___._ 50 m/sec

or less
DIRECTION OF l
\____ 10m/sec NORTH WIND




HEIGHT
meters

34000,
35000,
36000,
37000,
38000,
39000,
L0000,
11000,
42000,
L3000,
u4000.
45000,
L4L6000.
L7000,
48000,
49000,
50000,
51000,
52000.
5%000,
54000,
55000,
56000,
57000,
58000,
59000.
60000,
61000.
62000,
63000,
64000.
65000,
66000.
67000.
68000.
69000,
T70000.
71000,
72000,
73000,
74000,
75000,
76000,
T7000.
78000,
79000,
80000.
81000.
82000.
83000,
84000,
85000.
86000,
87000,
88000.
89000.
90000.
91000,
92000,

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00)
00
00
00

00
00
00
00
00
00
00
00
00
00
00
00
00

PRESSURE
nt/sq meter

.5637557
., 500087
JRiERHeTe) o)
. 3896408
. 3416553
.2999923
2637656
. 2322205
. 20k6679
. 1804807
1591879
L 1hol38h
. 1239249
.1093869
.9659308
8533043
L 75L067h
.6662847
. 588L067
.5193518
4581021
Lozl
. 3554173
. 3125696
L27HLLB3
Loholshl
.2101311
.18%2785
. 1597205
. 1391707
.1212479
.1056016
.919%163
. 7999366
6955702
.6035101
.5217980
L LLoLB860
. 3856925
. 3296179
.2805151
2376724
.200h326
.1682833
.2h0T7306
.1172153
9721792
8030443
6621842
. Shlipohs
Lh61991
. 3652252
.2088188
2443815
.2002530
.1648321
. 1361520
1140027
.9628696

03  .831803%6
03  ,7121103
03  .6132u63
03  .531k217
0%  U612118
0% 4008716
03 3489320

03 30154,
03  .2663679
03 2345421
03  .2065662
03  ,1819680
03  ,1603351
03 .1411250
02  ,l2h2u8h
02 .1094356
02  .9652360
02 .8568053
02 L7601652
02  L67HOTTO
02 .5984059
02 .5%18146
02 721799
02 4188227
02 .3739811
02 3356231
02 .2970061
02 .26211k9
02 .2287269
02 1995637
02 .17ho9hkg
02 .1521856
01 .13297hk
01 ,.1161355

01l  .1016935
01  .9041792
01 .B015976
01 ,708L305
01 .6241908
01  .shk76950
01  .L788698
o1 17156k
01 .3619861

01  .3110515
01 . 2660067
01 2266853
00 .192465h
Q0 1614709
00 ,1349613
00  .1125232
00 .93#9520
00 LT7671312
00 .6291828
00 .5158221
00 4137587
00  .3%25952
00 2658463
Q0 .2083466
0l- .1657020

DENSITY
kg/cu meter degrees Kelvin

02-
02-
02-
02-
02-
02-
02-
02-
02-
02-
02-
02-
02-
02-
02-
02-
03-
03-
03-
03-
03-
03-
03~
03-
03-
03-
03-
03~
0%-
03-
03-
03-
03~
03~
03-
oh-
Ol
Ol
Ok~
Ol
ol
Ok~
oh-
OY4-
Ok~
Ol-
Ol
Ol
Ok~
o)
05-
05-
05-
05-
05-
05~
05-
05-
05-

TEMPERATURE

2hl, kg
249,05
252.79
255.43
258,07
260.71
263.35
265.99
267.68
268.08
268,47
268,87
269,27
270.03%
270.84
271.64
272,16
270.91
269,66
268.41
266.70
264,46
262.23
260,00
255,66
251,07
246,48
243,60
243,27
242,95
2Up,63
241 ,7h
240,85
239,96
238,29
2%2,53%
226,77
221,02
215.26
209.66
204,07
198.48
192,90
188,48
184,31
180.14
175.97
173,34
170.93
168,51
166,26
165.86
165,45
165.05
168.61
172.65
178.81
190.62
202, bl

PRESSURE
deviation

(%)

12,00~
11.40-
10.73~
10.06~
9,40~
8.76-
8,14~
7.53-
6.95-
6.46-
6.08-
5.81-
5.6k~
5.58=-
5.57-
5,5k~
5,48+
S 43-
5.4
5.49-
5.55-
5.56-
5.61~
5.68-
5.80-
6,05=
6, 4h-
6.92-
7.38-
7.68-
T.79-
7.7k
T.52-
7.12-
6.57-
5.98-
5.48-
5.07-
b, 77-
4,58
4,50~
4,56~
L, 76-
5.05-
5,Lo-
5.79~
6,21~
6.79-
7.63-
8.71~
10.02~
11.546-
12.91-
1k, 38-
15.66~
16,56~
16.99~
16.77~
15.90-

DENSITY
deviation

(%)

15.87-
15.86-
15.50-
1h,77-
1k.05-
13.35-
12.67-
12.00-
11.05-
9.75-
8.55-
745~
6,46~
5,69-
5,63
5.88-
6.00-
5.52~
5,09~
5.09-
5.22~
5.16-
5.11~
5.07-
4,31~
3,56~
2.91~
3,02~
L hp.
6.09-
T7.57~
8.68-
9,62
10,41
10.78-
9,58«
8.2~
T.3%-
6,26~
5.35-
L, 51-
3.777-
3.10-
3.09-
3.27-
3.49-
3,71~
2,84
2,34
2.15-
2.23-
3,56~
L,91-
6.28-
9.6k-
12,70~
16,13~
19.80-
22,46~

51




FIGURE 24
POINT BARROW, MAY 15, 1967 1140 GMT.

WIND DIRECTION WIND SPEED ERROR TEMPERATURE ERROR HEIGHT
degrees - m/sec m/sec (&) degrees Kelvin degrees Kelvin (+) meters
76.87 8.4g 2.6 2h6,16 .5l 3582k, 94
68.55 10.21 3.48 263,53 .80 1614, 29
84,56 8.70 2.0k 274,00 46 L5956.99
133.35 2ly,59 8.92 281.50 1.79 49601, Th
80,03 20.82 9.48 268.70 2,00 5315%. 2k
66.01 Lko,o1 3.95 26%.55 .83 56589,05
7743 Lo,51 2,31 265,00 46 59946, 29
Lk .70 28,57 2.66 okl 70 A5 63208.79
108.80 b7.73 k. 39 236,98 .69 66878.59
61.69 40.60 8.17 214,32 1.3h 7094k, 64
355.06 22,34 11.78 203.68 1.4 7484k, 89
Tho11 29,18 11.95 181,41 1.58 78626.8k%
110.29 13.61 15,09 180.15 1.57 82249,09
278.7h 48,39 5,71 172.20 .72 85273.09
2ho.62 86.12 4.39 158.48 .52 87769.25
313.88 118.67 3,17 155.6% .39 90172.95
115.05 88.00 8.02 155.35 1.11 02495, hg
318.62 99.90 30.56 169.28 5.61 oL665, 14
WIND COMPONENTS
100 | T T T T % n /s ec
§§><TWW HEIGHT SOUTH WEST
ot = T>7?\\ meters component (+) component (+)
- 40000.00 -3,2% -9,15
B SRENADE ng\ 45000.00 -1.46 -8.8h
£« N 50000.00 14,58 -18,17
s L - 55000, 00 -10.60 -29.57
2 R 60000.00 -9.00 -39.21
2 wob 65000, 00 -2.88 -32,3h
- A 70000.00 -11.20 ~-37.93
- T . - 75000.00 -21.67 69
b ) — 80000.00 =317 -22.,26
BALLOONSONDE f 85000.,00 -6.26 ko, 35
L _ f: 90000.00 -73.29 84,78
0 ) S | 1 /
140 200 240 280 WIND
TEMPERATURE (°K) (MPs) LEGEND
A 5m/sec ‘__ 50 m/sec
or less

DIRECTION OF l
L 10m/sec NORTH WIND



HEIGHT
meters

34000,
35000,
36000.
37000,
38000.
39000.
40000,
43000.
L2000.
L3000,
4hoo0.
Ls000.
k&000.
47000,
48000.
hgo00.
50000.
51000.
52000.
53000,
54000.
55000,
56000,
57000.
58000.
59000.
60000,
61000,
62000,
63000.
6Lo00.
65000,
66000,
67000,
68000.
69000.
70000,
71000,
T2000.
73000,
T4000.
T5000.
T6000,
77000,
78000.
T9000.
80000.
81000.
82000.
83000,
8kooo.
85000,
86000.
87000.
88000.
89000.
90000,
91000,
92000,
93000,
9kooo,

00
00
00
Q0
00
00

00
00
0o
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
0.0]
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
Q0
00
00
00

PRESSURE
nt/sq meter

. 158399k
6601348
.5751802
.5018517
L386040
3839533
. 3366480
.2956309
.2599922
.2289458
.2018452
.1781595
1574323
.1392611
.12330h2
.1092778
.9688909
.B583766
. 7592890
6705712
.591k998
5213654
1592373
Johziha
.3559510
. 3134508
2760715
2h2793%2
2128677
.1860261
.1621659
L1H11692
1227471
.1065883
.9233h12
7970952
.6856115
. 5875017
.501973k
.LbeBolg
. 3642537
. 3092590
2616017
.220178k4
.1843067
.1535975
.1277309
.1061888
8825334
.T326024
. 6066780
.5010002
120510
. 3368756
L2737115
2215762
.1790962
16023
1167570
9446393
.T691259

03  .1086073
03 .9392483
03  .B8123047
0%  ,T7002290
03 6047136
03 .5231535
03 .L4533779

03  .3935736
03 .3kolgB6
03  .2988751
03 .2611378
03 .228448g
03  ,2001064
03 .1756907
03  .1s54ko9o
03 .1358395

02  ,1205243
02  .1081690
02  .969L4628
02 .BG76482
02  .7705511
02 6830147
02  .6050340
02 ,5340989
02 . heghbos
02 . o7167
02  .3633975
02 .3272871
02  .29h0262
02 .263h4502
02 2324599
02  .2041286
02 ,179053%8
02  ,15714b40
or  .1394170
01 .1233%338
o1 .108776k4
01 .955676h
01 .Boro8hlk

01 .714L488L
01 .61606kh
01  .5313543

01 4629151
01 .ho16273

01 .346926kL
01  .2951835
01 .2hsousy
01  .2048597
00  .1705871
00 .1hzohhh
00  .1203%991
00  ,1009383
00  .8534368
00  .72130lh

00  .6027361
o0 o161l
00 k003865
00  .3239503
00  .2617358
01- .2075155
01- .1623852

DENSITY
kg/cu meter degrees Kelvin

01~
02-
02-
02-
02~
02-
02-
02-
02-
02-
02-
02-
02-
02-
02~
02-
02-
02-
03-
03%-
03-
03-
03
03
03~
03~
03~
03~
03-
03~
03-
03~
03-
03-
03-
03~
03-
Ols-
Ok~
ok~
ol
ol
ol
oh-
Ol
Oh-
ol
ol
ols-
Ol4-
ob-
Ol
05-
05-
05-
05-
05-
05-
05-
05-
05-

TEMPERATURE

243,07
2l , 85
246,68
249,68
252,68
255.68
258,68
261.68
264,46
266 .87
269,28
271,69
o7k, 08
276.1h
278.20
280,26
280.06
276,46
272,85
269,25
267.43
265,93
o6k b3
263,72
264,16
264,59
26h,66
258,44
252,22
oh5.,99
243,03
240,93
238,82
236.30
230,73
225,15
219,58
214,16
211,44
208,71
205.98
202.76
196.87
190.99
185.10
181,28
180.93
180.58
180.23
178.17
175.54
172.91
168,20
162,70
158.20
157.02
155.83
155.53
155.40
158.58
165.00

PRESSURE
deviation

(%)

14,31
14.88
15.37
15.83
16.29
16.76
17.20h
17.71
18.19
18.65
19.08
19.48
19.86
20.20
20.53
20.96
21 .4l
21.82
22,01
22,02
21.98
21.95
21.95
22,00
22,16
22 .47
22,91
2%,29
23.43
23.39
23.31
23.33
23,48
23.75
ol 02
ol 17
ol 19
2,07
23,94
23,91
23%.99
24,18
ok, %0
ok, 21
23.90
23,45
23,22
23.18
23,10
22.87
22,33
21.45
20.08
18.02
15.26
12.15
8.95

5.58
1.97
1.57-
4,67

DENSITY
deviation

(%)

9.84
10.97
11.92
12.29
12.68
13.07
13,46
13.86
14,36
15.00
15.60
16.18
16,74
17.40
17.27
16.82
17.36
19.27
21.0%
22,15
22,0k
21.80
21.58
21.05
20.10
19.30
18.78
21.09
22.86
2%.96
23,40
22,49
21.69
21,21
22,30
23.33
o4 26
25,02
ok, 20
23,47
22,84
22,57
23.90
25,11
26.15
25,66
23,03
23,26
23,43
ok, 56
25.90
26.88
28,97
31.05
31.63
29,03
26,30
ok, 69
22, Ly
17.70
11.29

53




54

WIND DIRECTION

degrees

195.75
171.51
273.66
268,73
264,76
272,05
226,94
256,40
280.94
280.29

17.91
262,29
294,60
156,60
296.50

86.34
206.1%
100.87

m/sec

3.69

6.39
28,52
16.93
33,2l
22,3k
18.21
h1,26
3l 35
20,76
25.81
58.97
57.85
34,13
60.73
60.82
30,4k
15,75

WIND SPEED

FIGURE 25
NATAL, JUNE 24, 1967 0826 GMT.

3

ALTITUDE (km)

s
S

20

BALLOONSONDE

1 1

- 7))
N L Ej‘aila 7%2@

140

1 1
180 220
TEMPERATURE (°K}

i
260

300

WIND
{MPS)

TEMPERATURE ERROR HEIGHT
degrees Kelvin degrees Kelvin (i) meters
ohp,55 .57 35L17.04
256,94 .68 Loges,09
263,13 1.28 45052.69
26k L5 1.72 48l 35
263,23 1.86 51846.69
259,49 2.76 55088, 5L
2hh 96 3.89 58252.74
2%3,51 3.Th 61327.7h
216.88 2,10 64787.09
206,51 1.82 68613.09
194.2% 3,47 72252,29
225,91 5.7 75803.69
193,16 7.36 79228, 04
182.62 17.79 82029.8k4
212,75 10.97 8L434o, 59
176.66 13.38 86577.95
174.30 1k,07 88722.34
138.39 25.20 90731.79
WIND COMPONENTS
m/sec
HEIGHT SOUTH WEST
meters component (+) component {+)
40000.00 5.85 -.61
45000.00 -1.71 28.08
50000.00 1.56 24,17
55000.00 -.69 22,62
60000,00 10.88 28,53
65000.00 -6.36 %2.98
TC000.00 -11.66 9.61
75000.,00 .55 Lz, 41
80000.00 -8,81 3k, 37
85000.00 -20.27 20.51
90000.00 27.42 -86.12

LEGEND
\ 5m/sec A._== 50 m/sec

or less

DIRECTION OF l
L 10m/sec NORTH WIND



HETIGHT
meters

34000,
35000,
36000,
37000,
58000,
38000.
L0000,

41000
L2000
L3000

4hooo,
L5000.

46000
L7000
48000
49000
50000
51000
52000
53000
5L000
55000
56000
57000
58000
59000
60000
61000
62000
63000
64000
65000
66000
67000
68000
69000
70000
71000
72000
73000
74000
75000
T6000
77000
78000
79000
80000
81000
82000
83000
84000
85000
86000
87000
88000
89000
90000

00
00
00
00
00
00
00
.00
.00
.00
00
00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
00
.00
.00

PRESSURE
nt/sq meter

. 6500000
. 5652015
L4920118
L Lo88969
3784356
. 3273667
. 2866237
. 2512972
. 2205602
. 1937367
.17035090
. 1498306
.1318823
L11631117
. 1022502
. 9006656
. 7932089
LO98UTTT
L61L95TT
LSh12517
4760950
4185761
. 3675200
. 3219687
.2813859
. 2453506
.2134722
«1853576
.1605185
. 1386237
.11934 52
L 1024269
8769217
. 7493200
6300162
. 5437860
L he16087
. 3907893
. 3299087
.2788163
L2370723

2029559

1746252
.1500352
1280246
.108L231
.9125190
. T6eholz2
.6389684
5359696
.b5h6306
. 3867369
3259292
.2713695
.22L6858
,1853432
.1507176

03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
01
01
01
0ol

DENSITY

kg/cu meter degrees Kelvin

9h21268
.8139839
. 7022843
.6057100
.5232535
4507311
. 3923156
. 3405802
.2971897
.2595402
.226849kL
. 1984353
L1783717
.1532974
. 1348009
.1187348
L1047132
923350k
LB1hblaT
< 7199574
6361133
L 56L7RTY
5015111
L75998
. 5983021
. 3529486
. 3118854
2750758
.2L28Ls56
.2141929
.1884191
.1649719
. 1430319
.1237901
.1069420
.9232079
. T96T9MT
, 6860209
.5891642
4835002
. 3936330
. 32324006
L2715526
2437179
2176704
1933690
16709k,
. 1428967
.1218211
.0562846
. 7604225
6665460
,6105056
. 5365675
JLbroshe
.3813120
. 3h66592

02-
02~
02-
02-
02~
02-
02-
02-
02-
02-
02~
02~
02~
0e-
02
02~
02~
0%~
0%~
05-
03-
0%~
0%-
03-
0%-
0%~
0%m
0%-
0%~
0%~
03~
03~
0%~
03~
0%~
Okt~
O~
Olt-
ok~
oh-
O~
okt~
Oli-
Okt~
Ol-
ol-
ob-
oh-
Ol-
05~
05~
05~
05~
05-
05-
05-
05~

TEMPERATURE

240,3%6
241,90
anl, 07
o6, 68
2Lg, 30
251,91
254,52
257.05
258,55
260,05
261.55
263,05
263,49
263,87
26L, 25
26l,26
263,90
263.53
263,05
261.90
260,74
259.59
255,30
250,71
2hb,12
242,17
238,45
234,73
250,27
205,47
220,66
216,30
213.59
210.88
208.17
205.20
201.82
198.45
195.08
200,90
209,82
218.7h
22,03
21k, b6
204,90
195.34
190.25
186.49
182.73
195,26
208,28
202,13
185.99
176.19
175.09
169.33
151.46

PRESSURE
deviation

(%)

2.02-
1.63-
1.30-
1.00-
LTl
b

. 18-
.06
27
Lo
48
L8
b
22

L Oli-
29~
57-
.86-
1.17-
1.51-
1.81-
2.09-
2.40-
2,84~
3,42~
4,13-
4,95~
5.88-
6,92~
8,04~
9,24-
10.51-
11.78-
13.00-
14,16~
15.28-
16,38~
17,46~
18.54~
19.28~
19.29-
18.50-~
17.02-
15.55-
13,94~
12.85-
11.97~
11.26-
10.87~
10.10-
8,32~
6,2k~
5.01-
4,92
5,38~
6.18-
8.31-

DENSITY
deviation

(%)

e R O PO O

R S A S g A
j)
et

R O
Q
h¥

16.84-
20,48-
16,21~
T.75-
2.51-
2,36~
.08
9.35

55
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WIND DIRECTION WIND SPEED

degrees m/sec

1.0k 3.21
237 .66 4.Lo
221.45 18.543
292,55 29,40
260,66 30.36
272,00 22,71
283,64 6.95
267.76 2k, 75
266.77 38.06
288.70 35,18
271.51 25.86
107.00 46,89

23,08 9.88
261.84 65.73%
281.62 29.43
265,72 59.99

6.62 76.148

100

80

[°N
<

ALTITUDE (km)

s
=3

20

GRENADE

BALLOONSONDE

1
180

i
220

1
260

TEMPERATURE (°K)

300

FIGURE 26
NATAL, JUNE 24, 1967 2035 GMT.

ERROR
n/sec

2.08
4,01
7.38
8.82
9.78
12.57
4,66
11.27
15.38
17.34
14,66
11.15
14,83
39.21
26,86
40,79
Lz b2

3

i L@?ﬁﬂ%ﬂ

WIND
(MPS)

(+)

TEMPERATURE ERROR HEIGHT
degrees Kelvin degrees Kelvin (&) meters
2l5,73 .33 35138.30
255 L 1.03 Lod77.25
265,54 1.73 45183, 20
264,96 1.62 48754 b
262.%5 1.85 5003%6,89
257,69 2.4 556%0.88
248,01 2.51 58929,89
246,65 2.19 62157.64
230,12 2.92 6579k, 5L
206,10 3.31 69796.14
206.2h 2.77 73653, 84
183.06 2.08 7739764
184,79 3.38 80967.94
200,42 742 8%928.70
173%.23% 5.29 86378.99
188.81 T.77 88756.49
202.63% 11.39 91051.29
WIND COMPONENTS
m/sec ’
HEIGHT SOUTH WEST
meters component (+) component (+)
40000.00 1.83 2.68
45000.00 13.32 11.83
50000.00 -5.48 28,15
55000.00 .27 24,05
60000, 00 ~.T7 12.71
65000.00 1.88 35,10
70000.00 -10.71 232,92
75000.00 4 Lo U3
80000,00 -2.89 -15.00
85000.00 2,65 bg,22
90000.00 -39.11 22,63
LEGEND

\ 5m/sec ‘ — 50m/sec

or less

DIRECTION OF

\__ 10m/sec NORTH WIND

|



HEIGHT
meters

2L000.,
35000,
36000,
37000,
38000.
39000,
40000.
1000.
L2000.
43000.
44000,
45000.
46000.
L7000,
L18000.
L9000,
50000.
51000,
52000.
53000,
54000.
55000.
56000.
57000,
58000.
59000,
60000.
61000,
62000.
63000,
64000,
65000,
66000,
67000.
68000,
69000,
70000,
71000,
72000,
73000,
THOO0O,
75000,
76000,
77000,
78000,
79000,
80000.
81000,
82000,
83000.
8L000.
85000.
86000.
87000,
88000,
89000,
90000.
91000,

00
00
00
Q00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
o0
00
Q0
00
00
00
00
00
00
00
00
00
0o
G0
00
00
00
00
00
00
00

PRESSURE
nt/sq meter

.6557565
.5710138
4979790
L3kT373
. 3798922
.3322816
.2909102
. 2549306
. 2236463
Jobhhyy
1727540
.1521023
.1340101
L1180771
.10bo5kL3
.916557h
.8073271
. 7108862
L62576%7
.550591h4
LBhi1598
254709
3735997
. 3276575
. 2869384
. 25090098
.2192255
.1915058
.1672599
.1bso1540
. 1269955
.110238L
.95k2221
.8231510
7072580
6051285
.5156919
386955
. 5732290
LILT5573
. 2699760
.220876l2
. 1928355
. 1616493
.1349752
.1126162
Loko111h
.7852721
L6578273
5537733
4681163
.3945186
. 2290773
L2720482
.2271568
.1902664
.1602880
L1357kl

03
03
03
03
03
03
03
03
03
03
03
03
a3
03
03
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
01
ol
0ol
0L
OX
oL
oL
ol
01
o1
0l
o1
0l
o1
00
00
00
00
00
00
o0
00
00
00
60]
co

DENSITY

.9LL292g
8110783
. 7018461,
6085485
.5281853
588910
3990793
L3HT2978
. 3019094
2627962
.22904k3
1998792
.1759070
.1550875
.1367268
.1205978
.1065271
. 940687
.8304122
. 7340819
.6489210
. 5732883
.5072199
.4h99919
. 5986413
3524993
. 5085108
2699611
.2361848
2093497
.1856802
.1643139
1452403
. 1286645
.1136092
29997071
8716758
L T413979
.6306L88
.5364849
608371
0217070
. 3504229
305554
, 2564642
.213416%
L1776899
1479116
. 1204681
. 9BATLAG
.B169375
. 7290216
6461239
5363204
L3043
. 3483655
,28LLT733
2337579

02~
02~
02-
02~
02~
02-
02-
02-
02-
02-
02-
02~
02~
02-
02~
02-
02-
05~
03-
05~
03~
05=
03-
03~
03~
03~
05~
03~
03~
03~
035~
03~
05~
03~
03~
Ok
Ol
Ol
Ol
ok~
Ok~
Ol
Oy~
Ot~
Olb-
ol
Ol
ol-
Olt-
05~
05~
05-
05~
05~
05~
05~
05-
05~

TEMPERATURE
kg/cu meter degrees Kelvin

241,
2bs5,
247,
248,
250,
252,
255,
255.
258,
260,
262,
265,
265,
265,
265,
o6k,
o6k,
263,
262,
261.
259.
258.
256.
253,
250.
247,
247,
ok,
olis,
2u2,
238,
233.
228,
202,
216.
210.
206,
206,
206,
206,
20k,
197,
191.
185.
183.
183,
184,
184,
190,
195.
199.
188,
177.
177.
183
190.
196.
202

93
26
18
88
57
26
95
72
o7
1 ¥a)
76
11
Lo
2L
08
7
02
27
52
30
92
55
60
67
T3
98
55
13
7L
82
27
T3
88
88
88
87
10
ik
18
21
09
90
71
52
35
83
20
95
23
51
62
53
b3
29

.85

27

29

.32

PRESSURE
deviation

(%)

1.15-
.62
.20~
b
.73

1.05

DENSITY
deviation

(%)

4 9.
4,16-
3¢29-
2,50~
1.58-
L81-
18-
.48

LR i o VP RC TR AUTRG RS RS RS
DT OVNO VI O~]~]~3 DO
F0 OO0 DWWV~ O W~ £ W

ot
N
v

ook
=\
Yo

.

7.10-
6.20-
5,43
6.7l
9.1k~

11.11-~

11.00-

12.83-

14,19~

14,57~
8.35-
2,35~
2.55-
5.99-
8.56-
10.26-
10.0%-

57




FIGURE 27
NATAL, JUNE 25, 1967 0834 GMT.

WIND DIRECTION WIND SPEED ERROR TEMPERATURE ERROR HEIGHT
degrees m/sec m/sec (+) degrees Kelvin degrees Kelvin (+) meters
184.20 1.43 3,46 ohp,12 .32 35080. 35
218,74 5.80 5.60 258.71 .79 40697.29
215.83 8.89 9.46 259,68 1,34 Lhgpp, 55
ol 7h 25,08 11.63 263,14 1.6 L8433, 25
254,37 8.12 T7.01 261.17 1.28 51849.70
300.82 26,78 13.01 259.99 2.18 55171.70
255.48 22,98 19.71 246,70 4,68 58411.14
290.80 3L, 31 19.66 232,03 5,40 61561.94
302.11 32,02 16,54 218.72 3.00 65104 ,14
259,16 59,58 3h,26 213,21 4,52 69022.99
1h1.29 ok,03 40.61 211.57 5.21 72785, Uiy
346,56 56,62 16,93 199.75 2.99 76408, 94
3kl 99 57.82 1%.89 222,1h 2,87 79884, ol

15.35 7.83 30.37 206.51 b,90 82776, Tk
218.50 hp,69 3,15 195.51 6.40 85153.19
217.27 107.63 45,16 185.61 8.01 87ksh, b5
121.76 48,60 71.68 177.62 8.53 89666, 2l
172,34 25,91 66,74 159.78 7.52 91740. 64

e I B S E B N R WIND COMPONENTS
| Y‘ . & m/sec
80} - ‘(§ HEIGHT SOUTH WEST
meters component ( +) component ( +)
- - M\e

~ ek CRENADE 4 o~ 40000.00 k.13 3.19

k3 = 145000, 00 7.28 5.59

g 1= 50000,00 6.79 15.86

g " 55000.00 12,89 02.21

< oF 7 §§ 60000.00 -3.28 27.20
L _ 65000.00 -16.87 27.26

" T0000.00 12.12 39,41

20+ ~ 75000.00 -26.3 2,20

PALLOONSONGE iFZ%/y 80000. 00 -53.92 14,29

B 7] 85000.00 30.76 ol 72

N R T S SRR SR ST - 90000.00 25,59 -35.2%
160 200 240 280 WIND
TEMPERATURE (°K) (MPS)

LEGEND
1 5m/ sec L___ 50 m/ sec
or less

DIRECTION OF l
\ 10m/sec NORTH WIND



HEIGHT
meters

34000
35000
36000
37000
38000
39000
40000
41000
12000
13000
11000
15000
46000
17000
48000
19000

50000,
51000.
52000.
53000,
54000.
55000.
56000.
57000.
58000.
59000.
60000.
61000.
62000.
63000.

6L000
65000
66000
67000
68000
69000
70000
71000
72000
73000
74000
75000
T6000
77000
78000
79000
80000
81000
82000
83000
84000
85000
86000
87000
88000
85000
90000
91000

.00
00
.00
.00
.00
.00
.00
.00
.00
.00
Ny
.00
.00
.00
.00
.00
00

00
.00
-00
.00
.00
.00
.00
.00
00
»00
.00
,00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

PRESSURE
nt/eq meter

6500000
. 5643757
.4913620
.L2855%1
. 3743948
.3276122
.2871305
.2519888
.2212894
. 1943599
L1707345
.1500061
L1318410
.1159368
.1020045
BOT7Th6L
. 7900116
.6950898
L6114066
5377018
L8170
4157062
. 3651610
. 5201572
.2801073
2445108
2129024
.18u88h7
L1601274
.1383422
.1192345
.102511h
.8797332
. T541926
.6L5oL8L
.55270%2
726185
Loho2sl
L 3452917
.204oL92
2515303
2140077
.1816046
L 1540664
L131173
.1122316
.96U2LT3
8283855
. 7089685
. 6013869
.5132676
JLzhosol
. 3659989
. 307290k
.25T0L57
21141839
. 1776855
. 1h62947

03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
02
02
02
02
02
02
02
02
o2
02
02
02
02
02
02
02

DENSITY

kg/cu meter degrees Kelvin

.9609165
81736891
6991720
.6025310
5201859
L4hoB866
. 3897583
3792421
2976486
.2611951
.2292426
.2011875
1761562
L1543229
.1352683
.1190048
.1049578
9254690
L81574%9
. 7183835
.6325575
5569115
hosT922
L7520
. 3928749
. 3491731
. 3099502
2745018
.oh21408
,2126682
. 1863850
. 1629917
.1109383
.1216123
.1o48hok
.902977>
.T738018
. 6628541
5676596
4872933
Lho21208
. 3648560
. 3146353
.2636816
.21 761h4
. 1806492
.1516483
.1335394
L1172205
.102473k
.8902971
.T710052
L 664565k
.5707624
875874
Jhu8hp
3542371
. 3067523

02-
02-
02~
02~
02~
02~
02-
02~
02~
02~
02-
02~
02~
02~
02~
02-
02-
03~
03~
03-
03~
03~
03-
03-
035~
03~
03-
03-
03-
03~
03-
03-
03~
03~
03-
Olt=
Olt-
Olt-
Oli-
Ol~
Olim
Olt~
Olhm
Ol=
Oli=
Okt~
Oliw
Olte
Olte
Ol-
05-
05-
05-
05-
05-
05-
05-
05-

TEMPERATURE

235.66
21,64
2Ll , 83
247,78
250.74
25%.69
256,65
258,78
259,01
259.23
259 .46
259.75
260.74
261,72
262,71
262,81
262.,23%
261,65
261.11
260.76
260.40
260.05
256,59
252.48
248,38
243,95
239.30
234,64
2%0.38
226,62
202,86
219,11
217.46
216.05
214 .64
213.24
212,78
212,34
211.91
210.87
207.60
20, 3l
201.08
203.55
209.99
216.44
221.51
216.11
210.70
20547
200,84
196,21
191.86
187.56
183,64
180.02
174 7L
166.15

PRESSURE

deviation
(%)

2,02~
.77~
1.4%-
1.08-
.72~
. 36~
. 00-
3l
.60
13
13
L60
.38
07
.28-
62~
.97-
L3l
Tl

T WWIWN D OO
O
N
1

DENSITY
deviation

(%)

2,81~
3.85~
3,66~
3.37~-
3.07-
2,76~

59
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FIGURE 28
POINT BARROW, AUG. 3, 1967 1110 GMT.
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HEIGHT
meters

11000.00
12000.00
13000.00
14000.00

15000,00

16000.00
17000.00
18000.00
19000.00
20000.,00
21000, 00
22000.,00
23000.00
24000.00
25000.00
26000,00
27000.00
28000.00
29000.00
30000,00
%1000.00
32000,00
33000.00
34000,00
35000,00
36000,00
37000.00
38000.00
39000,00
40000.00
43000.00
42000.00
43000,00
414000,00
45000,00
46000,00
47000,00
48000,00
49000.00
50000.,00
51000.00
52000, 00
53000.00
54000.00
55000,00
56000, 00
57000,00
58000.00
59000, 00
60000.00
61000.00
62000.00
63000,00
64000,00
65000,00
66000,00
67000.,00
68000,00
69000,00
70000, 00

PRESSURE
nt/sq meter

2253142
.1919836
. 1639860
.1413213
.1209230
.10372k5
.8892576
LT7639349
L65727Th
. 5652852
B66252
.b1996k42
. 3613026
. 3119734
,2693%104
.2319802
1999830
.1733186
.1L93206
.1297223
.112390k
.9732505
8439282
.7306044
6332794
. 5492866
L7T2927
4159645
3639690
. 3186395
2799761
. 2466456
2173148
.1919836
.1706521
.1506538
.1333220
.119L4565
1059910
,ol1253%2
.8359288
. TH26035
6586105
. 5839502
.5159561
4559611
.4026323
. 3559697
. 3146399
2773097
.2lz9792
.21L6h8l
.1893172
.1653192
.145%209
.1270558
.1106572
. 9625845
.8359288
. 7239383

05
05
05

DENSITY
kg/cu meter degrees Kelvin deviation

. 3600000
. 3080000
2630000
2250000
.1920000
. 1630000
.1390000
.1180000
1020000
.8699999
. THk9999
.6399999
. 5500000
4730000
.4080o000
. 3520000
. 3030000
. 2600000
2240000
.1930000
.1660000
1430000
.1250000
.1080000
9349999
8049999
.6839999
5839999
«5059999
4319999
. 3680000
. 3180000
.2780000
2430000
.2130000
.1880000
1660000
. 1470000
.1310000
.1160000
.1030000
.9129999
.8199999
. 7379999
.6629999
. 5869999
5199999
4599999
. 4090000
+3599999
. 3210000
.2870000
.2570000
.2290000
2040000
.1810000
1600000
.1410000
1240000
. 1100000

00
00

02-

02-
02~
03-
03-
03~
03~
03~
03-
03-
03~
03-
03~
035~
0%~
03~
03-
03-
035~
03=
03~
035=

TEMPERATURE

218.20
218.19
218.69
218.89
219,60
221,70
223,10
225,90
22k,70
226,60
227.90
228,60
229.40
230,10
230,20
230.30
231,00
232,60
233,40
234,30
235.80
237,30
235.19
235,90
236.20
2%37.90
243,40
248,50
250.50
256.90
265.00
270.50
273.329
276,70
276,60
281..00
282.40
283.10
282,10
282.90
282.90
283.50
280,20
275.90
271,70
271.10
270.40
270.00
268,10
268,80
265.90
261.90
257,10
253,10
248,50
ol 50
2h1 .20
238,00
234,90
229,20

PRESSURE

o Th=
1.03-
1.09-

ey .

.16~

.18

.48

.98
1.62
2.23
2.90
3.75
4,21
4,08
5,64
6.00
6.37
7.23
1.29
8.37
8.98
9.46
9.98

10.12
10.21
10.18
10.16
10.29
10.68
10.97
11.48
12.12
12.62
13.26
14,45
14,70
15.08
16,77
17.32
17.98
18.64
19.33
19,84
20.42
20.68
21.08
21.49
22,17
22,93
23,46
23,90
2 L6
25,58
25.71
26,95
27.81
28,47
29.29
30.22
31.13

DENSITY
deviation

(%)

1.31-
1.26-
1.35=
1.25-
1.1
2.08-
2,31~
3.00-
1.92-
2,1k~
1.60-
.79~
.01~
LT
1.78
2.75
3.2
3.68
L, 29
L.83
5.11
5.kg
8.01
9.23
10.47
10.91
9.69
8.82
9.36
8.11
6.6
6.18
6.96
7.57
8.32
9.67
10.92
11.64
12.65
12.96
13.57
13.98
15,44
16.88
18.23
17.96
17.85
17.68
18.22
17.67
18.76
19.92
20.93
21.56
22,1
23,02
23.41
23,69
2k, 00
25.66

61
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FIGURE 29
POINT BARROW, AUG . 5, 1967 0956 GMT.
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HEIGHT PRESSURE DENGITY TEMPERATTURE PRESSURE DENSITY

meters nt/sq meter kg/cu meter deprees Kelvin  deviation  deviation
10000,00 .2653108 05 .h5hoooo 00 20%.50 L1 9.79
11000.00 .22%9809 05 ,3720000 00 210.70 1.32- 1.97
12000.00 L190650k 05 L3100000 00 215,40 1.72- 62—
13000.00 L1639860 05 .2600000 00 219,69 1.09- 2,474
14000.,00 L1399881 05 .2200000 Q0 222,60 1.21- 3 45
15000. 00 L1207897 05 .1860000 00 226,20 .27- b ho-
16000.00 L1039911 05 .1590000 00 227.90 BRI 1,48
17000.00 .89592%7 Ok ,1360000 00 229,70 1.23 [
18000.00 JIT30675 ok 1170000 0O 230.39 2.21 3,82
19000.00 L6679431 ok ,1010000 00 230.79 3.27 2.88-
20000.00 L5759509 Ok LBTT9999 01- 228,70 I, 16 1,24
21000.00 4959577 O%  .T7539999  01- 229,60 4,87 -
22000.00 279635 o L6529999  01- 228.60 5.7% 1.22
23000.,00 .3693018 Ok 5670000 Ol- 226,89 6.50 3.07
24000.,00 L3173065  Ob 4920000 01~ 225,10 6.77 Iy, 81
25000.00 L2733100 O Lhpooooe  01- 227.00 T7.21 78
26000.00 .2359799 Ok .3580000 01~ 229,50 7.8% s, 50
27000.00 202649k Ok ,3060000 01~ 231.90 7.79 Iy, iy
28000.00 L1759850 o4 2620000  Ol~ 234,19 8. iy 18
29000.00 .1519870  oh .2260000 01~ 235.00 9.31 5,22
30000, 00 J1321221 ob ,1930000 Ol 238,50 10.37 4,83
31000.00 L116569 Ok L1670000 01 239,30 11.18 5.7
32000,00 9945820 03 L1W70000 01~ 235,90 11.86 8.4k
33000,00 .8612600 03 .1280000  Ol- 234,60 12.2h 10.60
34000,00 LTH66031 03 1110000 01~ 234,30 12,5k 12,26
35000,00 LGUE611T 03 .9559999 02— 235,50 12,53 12.95
36000.00 .559952% 03 .8209999 02~ 237.80 12,32 13.11
37000.00 LH866252 03 .6999999 02~ 2hk2 . %50 12,%2 12.26
38000.00 A239639 03 .5939999 02- 248,90 12, 10.68
39000.00 JBT05351 03 .5079999  oe- 25k, 50 12,71 9.79
10000.00 .3057056 03 4329999  02- 262,00 13,29 8.36
41000.00 286622 03 ,3720000  02- 268.50 1h.13 T7.62
142000.00 L2533117 03 .3210000  02- 274,90 15.15 7.128
43000,00 .2239809 03 .2780000 02— 281,19 16.08 6.96
Lk000,00 .1986408 03 ,2k20000  02- 287.00 17.20 7.13
15000,00 L1773182 0 03 .2120000 02— 291,70 18.92 7.8
L6000,00 LA573199 03 .1900000 02- 290,00 19.78 10,84
47000, 00 .1399881 03 .1690000 O2- 290,20 20.83 12,93
48000.00 .1253227 03 1510000 02~ 289.19 22,51 14,68
149000, 00 J111k572 0 03 .1350000  02- 287,80 23,37 16.09
50000, 00 L9919155 02 ,1210000 02— 285.69 2k, 3% 17.83
51000,00 .8812583 02 L1080000  02- 284,50 25.07 19.08
52000.00 7826000 02 .9619999 O3 28%.80 25,76 20,10
53000.00 .6959407 02 .8619999  03- 281.19 26,64 21.35
54000, 00 L6159475 02 L7TH9999 03— 277.40 27.02 22,74
55000, 00 L5U66201 02 6899999  03- 275.90 27.86 23.0b
56000.00 826256 02 6129999 03- 274,90 28,16 23,18
57000,00 66303 02 ,5499999 03- 270.90 28.73 2l 65
58000.00 3773012 02 ,bB99999 03~ 268,50 29,49 25.36
59000.00 3319717 02 Lh369999 03 265,60 29.70 26.32
60000, 00 .293308% 02 .3900000 03~ 262.00 30,58 27,48
61000.00 LA5T31IE 02 5459999 03- 259,70 50,67 28.01
62000,00 L8266 02 3079999 03~ 256,30 %1.h2 28.70
63000,00 .198697 02 ,2730000 03~ 253.50 3L.TT 28.45
64000.00 L733186 02 ,2B20000 03- 250,30 31.79 28,47
65000.00 L1519870 02 2160000  03- 245,00 32,73 29,61
66000.00 L1323887 02 1910000  03- 2hi ko 33,17 29,81
67000,00 L1189235 02 L1710000  03- 23k, 30 33,42 31.90
68000,00 .9959152 01 ,1510000  03= 229.80 33.77 32,46
69000.,00 8585934 01 1.1330000 03~ 225,20 33.75 32.99
70000.00 J7399369 01 .1160000 03~ 202.20 34,03 32.51
71.000.00 6346126 01 L1020000 03- 217,00 34,02 33,43
72000.00 5839536 01 .BBT9999 O 21%,50 34,30 33,50
73000,00 639604 01 7709999 Ob- 210.00 34,31 33.23
74000.00 .3959665 01 6679999  Ol- 206.50 34.79 3%,19
75000,00 L335971 01 ,5800000  Ob- 202.00 3k.,90 3%.79
75000.,00 .2839758 01 .5029999  Ob- 197.00 %4.9% 34,63
77000, 00 .2386863 01 4370000 Ok- 190.90 34,63 36.13
78000.00 L1999830 01 L3750000 Oh- 186.50 5 %6.36
T79000.00 ,1666525 01 .3249999  Ob- 179.140 38,35
80000,00 L1373216 0L 2790000 Oh- 173.00 39.57
81000.00 L1137255 0 01 .2boopoo ol 165.19 by ho
82000,00 L025a545 00 .2060000  Oh- 156.50 49,05
8300¢.00 CTU52697 00 L1720000 Obe 151.00 19,56
84000.00 .5950k92 00 .1420000  Ol- 146,19 48,48
85000.00 Q7309300 000 1150000 Oh- 14%.50 iy, 56
86000.00 JSTH6347 00 L0389999  05- k2,90 33,28
87000.00 2973080 00 7129999  05- 15,69 o, 5l
88000.00 JAATAL3L 00 L5579999 05- 158,50 21.86
£9000.00 L18303172 00 LLB30000 05 149,69 16.77
90000.00 LI519870 0 00 L3559999  0S- 10,10 7.5%- 12,70
91000.0:2 L1202563 00 L2T60000 05~ 354, ho 10,75+ [EW-ES

92000, 00 Lalgekon 01 2180000 05— 158,00 17,504 2,01
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FIGURE 30
NATAL, AUG. 26,1967 1139 GMT.

WIND DIRECTION WIND SPEED ERROR
degrees m/sec m/sec
128.78 b, 31 3.95

97.88 3.97 3.65
215.38 10.31 3.26
142,59 1.86 5.7k
255,64 7.9 7.20
397.50 11,45 3,26
297.10 1544 1k,02
343,95 23,45 9.39
300,01 27.07 1k, 57
263,60 27,54 8.11
260,82 43,87 1,25
128.35 60.26 14,86
1h2, 37 55.8k 26.64
110,34 60,43 39.20

6.45 L6 he 16.37
320,84 79.27 L7.68
333.71 95.79 39.15
101.05 295,36 59,61
100 T A — T T T
i —r _%%
804 — N
\6
- _loir

= 60 GRENADE —»%

g o "’//l\

; 40}~ — —

— — e o
- —{ "
201" BALLOONSONDE - //g‘
L 4 W
o 1 1 L | 1 \

140 180

220 260
TEMPERATURE (°K)

()

TEMPERATURE ERROR HEIGHT
degrees Kelvin degrees Kelvin (&) meters
2lk 19 .13 3563%.05
256,28 .75 43194,50
26k.86 .92 L5%56,89
266,27 1.09 48801.29
262,43 2,72 50151, 44
255,69 3.11 55403, 09
246,78 3.06 58585, 7h
232,0h b, bl £1680.69
225,41 3,03 65151.75
211.55 1.80 68984, 70
201.22 3.21 7266%, 64
191.23 3.21 76205.20
202,04 5.60 T79589.09
189.26 7.54 82406,L9
201,74 4,53 84708,84
201.88 11.23 86935.8M
189,38 14,60 89082, 94
135.40 11.38 91078.64
WIND COMPONENTS
m/sec
HEIGHT SOUTH WEST
meters component (+) component (+)
40000.00 1.00 -3.81
45000, 00 7.73 5.12
50000. 00 1.65 2.02
55000.00 -8.21 6.3h
60000.00 -1h4,12 1042
65000, 00 ~1%.93 22,70
70000, 00 4,15 31.76
75000.00 27.0h -16.543
80000.00 40,83 -37.38
85000, 00 -48.13 2,01
90000, 00 -28.39 -82.83
LEGEND

\ 5m/sec A__.__SOm/sec

or less

DIRECTION OF 1
L 10m/sec NORTH WIND



HEIGHT PRESSURE DENSITY TEMPERATURE PRESSURE DENSITY

nmeters nt/sq meter kg/cu meter degrees Kelvin dev(i?tion dev:éigion
5) %
33000.00 .7812100 03  .11%8511 01~ 239,05 1.81 1.62-
34000.00 6788259 03 .9812863  02- 241,00 2.32 T5=
35000.00 .5905545 03 .8468251  oe- oh2,95 2.77 .05
36000. 00 L5143688 03 .7314565 02~ 2uk, g8 3,17 .78
37000.00 LUh85599 03 6322609 02- 2l7.16 3.5% 1.39
38000.00 L3916566 03 ,5h7ehel 02« 249,33 %.85 1.97
39000.00 3423890 03 JAThe6T9 02- 251.51 12 2.50
L0000, 00 2996781 0% 4115488  o2- 253,68 4,36 2.99
41000.00 2626042 03 L3575710 02~ 255,85 4,56 3.45
42000.00 .23%03783% 03  ,3111576  02- 257,94 L.73 %.89
42000.00 L2023269 03 .2711039  02- 260.00 L.85 L, =3
44000.00 1778806 03 2364727 02- 262,06 L ol 4,68
L5000,00 L1565521 03 L,2006L4946 02- 264,12 4,99 5.01
46000.00 .1378884 03  .1811917 oo~ 265,12 4,98 5.70
L7000.00 Ja21k956 03 L159hob6 02- 265.53 L.87 6,51
48000.00 1070767 03 1402705 02« 265,94 L,67 6.53
L49000.00 LoL38529 02 ,1235981 02- 266,04 4,48 6.29
50000.00 .B317951 02 ,1093954  O2- 264,89 4,26 6.53
51000.00 L7306680 02 9677724 03- 263, T4 3.98 6.71
52000.00 6450235 02 ,8557228  03- 262,60 3,65 6.83
53000.00 L5674602 02 .758h0oL2  03- 260.67 3.26 6.77
54000.00 .ho87508 02 .6719180  03- 258,59 2.85 6,42
55000,00 L379235 02 L5947383%  03- 256.52 2,43 6.06
56000.00 .38hk0820 02 ,52676L0  03- 254k, 01 1.99 5.85
57000. 00 3364102 02 Jh665243 03- 251,21 1.51 5.73
58000.00 .20bo302 02 LL126286 03- 2L8. 42 .98 5.57
59000. 00 .2569017 02  .3655959 03~ 244,80 3T 5.68
60000, 00 2237931 02 3247980 03- 2ho, 0L .36~ 6.17
61.000.00 .19kh216 02 .2878819 03~ 235,28 1.26- 6.51
62000.00 .16847h7 02 .2536139 03- 231,43 2,30- 5.97
63000.00 LU57362 0 02 ,2212102 03- 229,52 3.,3%2- 4,08
64000, 00 L1259198 02 ,1927352 03~ 227,61 4,2l 2.31
65000.00 .1086689 02 .1677383 03~ 225,70 5,06- .65
66000.00 .9362322 01 L 1b66962  03- 222, 3k 5.81- .29-
67000.00 LBouThelk o1 ,1281786 03- 218,72 6,56~ 1.12-
68000.00 6000166 01 .1117521 03- 215,11 T7.31- 1.96-
69000.00 .5901339 01  .9720397  Ok- 211,50 8,06- 2.79-
70000.00 .5035325 01  .8L05530  Oh- 208,69 8.78- 3.97-
71000.00 Lo8738h 01 7254587 Oob- 205.89 9.45- 5,09~
T2000.00 L3667 01 6248908 Oh- 203,08 10.06- 6.16-
73000.00 .3088050 01 .53%71853  Oh- 200,27 10,60~ 7.16-
T4000.00 .2611891 01 .h60BL5Z  Ob- 197.45 11.08- 8,10~
75000.00 ,2203951 01 ,39450%8  Oh- 194,62 11.50- 8.99-
76000.00 .1855219 01 .3369650  Ol- 191.80 11.84- 9.80-
T77000.00 .1561155 01 .2806854  ob- 193.76 11.92- 12.55-
78000.00 L1316762 01 .232905%  Ol- 196,96 11.h9- 15.30-
T79000.00 L1113731 01 1938498  Obe 200,15 10.48- 17.4b7-
80000.00 LOb3373% 00 ,164183%6  Oh- 200,17 8.99- 17.86-
81000,00 L7975546 00 J1b20238  Oh- 195,64 T.48- b, 54
82000,00 LO716601 00 Li22khhp Obe 191.10 6.31- 11.540-
83000.00 5648722 00 .1022k20  Oh- 192,47 5,26~ 11.09-
84000.00 L765165 00 .8388713 05~ 197.89 3,91~ 12.98.
85000,00 .b035950 00 .6969035 05~ 201.75 2,15~ 12,39~
86000.00 ko780 00 .5910649 05— 201.82 L21- 10.67-
87000.00 2004779 00 .5022066 05~ 201,50 1.76 8.75~
88000.,00 2458080 00 L43ATA220 05~ 195.68 3,51 L hioa
89000, 00 .2069736 00 37976810 05- 189,86 L, 76 . 30—
90000.00 L1716210 00 .3632994 05~ 16L,57 L, Lo 14,60
91000.00 J1377831 0 00 L3WB89%LT 05- 137,52 .55 34,30




WIND DIRECTION WIND SPEED

degrees m/sec
25.4% 8.00
27.46 6.0k
26642 8.62
280.67 5.67
277.22 11.82
291,37 16.29
310.89 14,0k
248,90 9.39
232.50 50.33
2h6,00 35.12
173,49 16.19
131.35 35.62
25,43 56,44
2.38 40,68
295.92 53,02
237.98 50.37
143,53 48,18
65.81 80.65
100 T T T T T T

so} -

’E 60— —

§ I GRENADE .

E 40 o -1

20

BALLOONSONDE

Iljl

66

220 260
TEMPERATURE (°K)

300

FIGURE 31
NATAL, AUG. 26, 1967 2339 GMT.

(+)

TEMPERATURE ERROR HEIGHT
degrees Kelvin degrees Kelvin (i) meters
ohl, 60 .21 3662k, 1k
257.b2 Je Up300, 54
269,83 .92 L46606.49
262,06 1.19 50153.69
262,84 1.54 53606.79
252,40 1.28 56969, 0L
ohp,06 1.30 60248,55
227,15 1.58 63453,70
226,57 1.52 67060.75
211.80 1.38 71039.79
193.86 .5k THET7L.Th
182.13 1.23 78574.29
202,22 1.75 8212k, 3L
198,80 2.84 85077.50
208.1h 3,92 87505.64
195.25 5,3k 80848.19
183.27 5.29 92099.99
170.51 5.50 glioil b5

WIND COMPONENTS

m/sec
HEIGHT SOUTH WEST
meters component ( +) component ( +)
L0000.00 -6.22 -3,10
45000.00 1,74 4,29
50000.00 -.98 5.70
55000.00 -3.3% 13.15
60000.00 -8.9k 10.95
65000.00 15.06 20,12
70000.00 18.55 3h.13
75000.00 16.34 -2.69
80000.00 -6,38 -25.7%
85000.00 -ho.01 -2.28
90000.00 27.51 237.89

LEGEND

\ 5m/ sec ‘ — 50 m/sec

or less
DIRECTION OF l
L 10m/sec NORTH WIND




HEIGHT
meters

34000, 00
35000.00
36000.00
%7000.00
38000.00
39000.00
40000, 00
141000.00
L2000.00
13000.00
44000, 00
45000.00
L6000.00
L47000.00
48000,00
49000.00
50000.00
51000.00
52000.00
53%000.00
5L000,00
55000.00
56000, 00
57000.00
58000.00
59000.00
60000,00
61.000.00
62000.00
63000.,00
64000,00
65000.00
66000.00
67000.00
68000.00
69000. 00
70000.,00
T71000.,00
72000.00
T3000.00
T4000,00
75000,00
76000,00
T7000.00
T78000,00
79000, 00
80000.00
81.000.00
82000.00
83000,00
84000.00
85000.00
86000,00
87000.00
88000.00
89000,00
90000.00
91000,00
92000, 00
93000.00
94000.00

PRESSURE
nt/sq meter

.69570L8
.6051603
.5268279
4590473
ookl se
3497679
.3058886
.2678438
2348148
L 2061264
. 1812028
.1595248
L1Lho6hOL
L1211068
.1094879
9649507
8495817
LTHT6093
6579209
.5790790
.5095965
4480070
. 39%26L6
L 34L6752
. 3016050
. 2634795
.2097822
.1999800
.1735942
. 1502687
.129802k4
. 1120431
. 9670790
. 8546663
. 7195559
.618851L
.5308985
JshosT1
L387ho21
. 3295633
.2789073
.2352750
.1978074
.1658319
.1386151.
1157269
9691327
8158577
.69024565
. 5852910
1960285
14199972
. 3559766
. 3026233
2575920
.2187242
.1848870
.1555554
. 1302406
.108L486
897239

03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
02
02
02
02
02
02
02
02
02
02
02
o2
02
02
02
02
02
01
01
01
01
01
01
01
01

00
00
00
00
01~

DENSITY

kg/cu meter degrees Kelvin

.100535h
. 8696728
.752937h
.6515689
. 5632248
1875212
1205569
. 5667301
. 5186892
2768542
. 2L06905
.2095810
.18277h2
. 1607508
.1429799
. 1270558
.1127989
.9931513
8732539
.1679467
.6786022
.6037525
.536Lk204
759343
JLo17300
3731436
. 3296461
2920380
.2585473
.2083h81
.1991572
,1720508
1485005
. 1283364
.11235712
.9827979
8576318
. ThebThY
.6511967
. 5662979
ho08875
L236087
. 3621554
. 3087536
.2625248
2180762
1775150
.1451219
.1195289
.1015420
.8638351
. 7356855
.6128860
.5113077
JL368661
.3811579
.3312637
.2865503
.2L68623
.2124496
. 1819794

0L~
02~
02~
02~
02~
02—
02~
02-
02-
02-
02~
02-
02-
02~
02~
02~
02~
03~
03~
03~
03~
03-
03~
03~
03~
03-
03-
03~
03-
03-
0%~
03-
03~
03-
03-
Ol
Ok~
Ol—
Ol
Ol
Ol
Olt-
O~
Ol
Olt-
Ol
Oli~
Ol
Olfm
Olt
05-
05-
05-
05-
05-
05-
05~
05-
05-
05~
05-

TEMPERATURE

21,08
2up L2
243,76
2u5 Ul
247,69
249,94
252,19
25h. Ll
256,69
259.38
262.27
265.17
268,07
268,96
266,77
26k,58
262,39
262.25
262 .47
262,70
261.61
258,51
255,140
252.30
249,15
245,99
2ho, 84
238,56
255.91
229,26
227.06
226,90
226,74
226.57
225,08
219.37
215.65
211.9%
207.30
202.62
197.94
193.45
190.28
187.11
185.95
184,53
190.19
195.85
201.51
201.20
200,04
198.89
202,34
206,19
205,41
199.91
194, by
189.12
183.80
177.83
171.80

PRESSURE
deviation

(%)

L, 86
5.32
5.67
5.95
6.17
6.37
6.52
6.65
6.75
6.82
6.90
6.99
7.08
7.12
T7.03
6.81
6,49
6.10
5.72
5.37
5.08
4,79
L L3
L. o0
3.51
2.94
2.30
1.55

66

.32~
.29-
L11-
T1-
.09~
L 5ha
+59~
.83
.06~
.32~
,65-

o OOV EFOoWALWOND -

DENSITY
deviation

(%)
.68
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WIND DIRECTION WIND SPEED

ALTITUDE (km)

80

60—

40

20+

FIGURE 32
NATAL , AUG. 28, 1967 0030 GMT.

ERROR

degrees n/sec m/sec
77.43 7.7k 2.97
233,91 2.23% 3,07
k7,30 5.81 4,16
310.28 10.64 k.81
304,25 15.1h T.37
6.52 17.82 ik, 02
39,27 19.07 11.35
256,72 33,35 8.89
250.10 16.90 6.57
258,23 28.31 8.86
262,70 L6, 22 6.33
oho,16 10.84 8.90
78.32 39.71 9.63
19.55 37.26 33.83
186,84 55,96 Ls5.88
215,58 L6, 65 Lz,97
305,93 58.80 ok, 08
T H 1 T T T T $\
i | @
GRENADE _%7)
N
B 1
N 17
-~
BALLOONSONDE i
/ﬁib
I::O ‘ 2cl>o ' 2}40 : 280 WIND™

TEMPERATURE (°K)

(MPS)

(+)

TEMPERATURE ERROR HEIGHT

degrees Kelvin degrees Kelvin (+) meters
2k, 5l .53 35700, b4
262,56 .83 L1312.24
261.40 .89 us5sls, 1l
263.91 1.99 49069.69
259.89 3.30 50486.79
253.79 3.31 55812.49
246,88 2.51 50049 ,94
240.13 1.73 62215.69
220,13 1.32 65789.39
213.06 1.67 69754.59
205.53 1.19 7%526.25
193, kh7 1.88 77180.70
188.81 1.93 80687.39
190.59 7.28 83608.54
202,70 10.91 86021.64
236,1k k.64 8834549
219.45 11.66 9057k, 3k

WIND COMPONENTS

m/sec
HEIGHT SOUTH WEST
meters component (+) component,
40000.00 .61 -.38
45000.00 -3.26 -3,48
50000.00 ~T7.32 9.51
55000.00 -15.46 1.52
60000.00 ~8.03 1.29
65000,00 6.17 19.55
70000,00 5.78 28,98
75000.00 5.54 31,22
80000.00 ~5.47 -29.38
85000.00 17.17 -1.43
90000, 00 -26.37 37, Ll

LEGEND

\ 5m/sec A_SOm/sec
or less

DIRECTION OF l
\___10m/sec NORTH WIND

(+)




HEIGHT
meters

33000.00
3h000.00
35000, 00
36000. 00
Z7000.00
38000, 00
39000, 00
L0000 .00
L1000.00
42000.00
L3000.00
L4000,00
45000.00
46000.00
47000.00
L48000.00
L9000.,00
50000.,00
51000.00
52000.00
53000.00
51000 . 00
55000.00
56000.00
57000.00
58000.00
59000.00
60000.00
61000,00
62000.00
63000.00
64000.00
65000,00
66000,00
67000.00
68000,00
69000.00
70000, 00
71000.00
T2000.00
T3000.00
74000, 00
75000.00
T6000.00
77000.00
78000,00
79000, 00
80000,00
81000.00
82000.00
8%000.00
84000.00
85000.00
86000,00
87000.00
88000.00
89000.00
90000.00

PRESSURE
nt/sq meter

. 7888899
. 68uLa85
. 5945451
. 5170996
4505519
. 3934020
. 3llio086
. 3017689
2650755
.2331264
.2050709
.1803745
.1586378
. 1395230
122743
.1080229
LO510U77
.8372787
.T367510
L6l79hs8
. 5604887
.5001322
4388324
.38L693%2
. 3368931
L2047110
2575246
L 22uTT767
1959683
.1706527
L1483125
.128497h
. 1109kl
.o5L6181
. 8196002
.T7028270
.6019495
. 51480962
L398317
3751685
3195410
.2716867
2304640
. 1949733
. 164hgo2
. 1384802
L1160302
9777801
.820L075
,6883668
S5TTO3U5
14858961
Loo8716
3UT2387
.2064185
.2556165
2214789
.1914550

03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
02
02
02
Q2
02
02
02
02
02
02
02
02
02
02
02
02
02
01
01
o1
01
01
01
01
01
01
01
01
01
01
01
00
00
00
00
00
00
00
00
00
00
00

DENSITY

kg/cu meter degrees Kelvin

.1161805
. 1000225
.8621496
. Th23872
6370135
. 5L78835
4723009
.ho8ou81
. 3532955
. 3095515
2725834
.2L00075
,2113056
.1857209
. 1629415
1430124
. 1255701
. 1109883
.981.0165
.8666652
LT66LTTh
6776673
5988797
.5289123
L671271
1217306
. 3632483
.3198172
2812773
.2h71102
.2191803
.1ok5148
1721262
.1513401
.1310034
.1132698
.9782307
. 8440180
7277726
.6266876
. 53880984
L46l0530
LL0o01165
. 3441598
2952932
2507743
2123105
.1795471
.1512055
1264787
.1058480
8791195
L T227300
«5971250
763729
. 3852086
3356796
2980990

01-
01-
02-
02-
02-
02-
02-
02-
02-
02~
02-
02-
02-
02-
02-
02-
02-
02-
03-
0%-
03-
03-
03~
03-
03-
03-
03-
0%-
03-
03-
03-
03~
03-
03-
0%-
03-
Ols-
Oli-
Ol
Olt-
Ols=
Ol
O~
Ols-
Olt-
Olh-
olt-
Oli-
olt-
Ol
Ol
05-
05-
05-
05-
05-
05-
05-

TEMPERATURE

236,56
238.40
2hp. ok
2Up 66
2bb Lo
250,15
253.89
257,64
261,39
262,37
262,09
261.82
261 .54
261,72
262,13
263,10
263,86
262,81
261.63
260,46
258,94
257.11
255,28
253.39
251,25
2hg,12
246,98
2Ll ,85
2hp 72
2h0,59
235,74
230,14
2ok, 5h
219.75
217.96
216.16
21k, 37
212,53
210.54
208,56
206,57
203,96
200.66
197. 56
194,06
192,38
191.05
189.72
189.00
189.61
190.21
192.55
197.57
202,59
216,77
251,16
231.25
223,75

PRESSURE
deviation

(%)

2.81
3.17
3,47
5'72
3,99
b, 31
4,67
5.00
5.55
5.98
6.28
6.41
6.79
6.23
5.94

.
N Y Y

L1h

DENSITY
deviation

(%)

.38
.16
.86
.28
.15
.09
.08
12
21
.36
.88
.25
RS
3l
.88
.61
.98
.08
17
.20
.86
33
.79
.28
87
Ly
.00
.54
.06
26
A3
.26
.28
.86
.05
.63-
L17-
.58-
19-
.89~
.87~
JLr-
.70-
.88-
.00~
.80-
.O1-
.18~
,01-
8-
.95~
.07-
L1b-
J15=
5.
.87~
oo
.96~
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WIND DIRECTION WIND SPEED
degrees n/sec
305,46 3.91
257.71 16.3h
262,87 23,52
287. 34 30,71
273,66 39,26
268.77 57,01
255,1k 38.78
o5k, 12 42,09
276,24 30.90

L2,95 37.92
63,13 T2.53
133.15 63.22
207.99 32.99
119.87 60.23
137.57 57.79
13,08 133.71
23,34 100,20

@
=

ALTITUDE (km)

A
k=1

20

1 i i t

BALLOONSONDE

[

1
160 200 240

280

TEMPERATURE (°K)

FIGURE 33
NATAL, OCT. 14, 19671120 GMT.

ERROR
m/sec

1.89
3.95
b,o7
11.2k4
10.03
2,17
19.53
7.26
8.22
7.85
12.31
19.28
18.78
16.25
br.12
51.12
76.59

0 i Lﬁ)ﬂ ﬂjﬁﬂfg{%%

WIND
(MPS)

()

TEMPERATURE ERROR HEIGHT
degrees Kelvin degrees Kelvin (+) meters
2b3,66 .3k 3591k, 54
258.30 .57 L1588, 9k
267.4h .68 47615.89
266.65 1.84 52872.30
259,16 1.70 56250.50
252.80 U, 4y 59528.79
234,43 h,o5 62715.39
223,02 1.35 66335.85
208.99 1.43 70346, 00
196,41 1.56 74188.00
201.89 2.39 77897.95
207.97 3.26 81457.45
214,65 L.o1 84405, 54
194,35 2,45 86834, 1k
187.20 6.67 89200.3%9
192.08 9.94 91469, 6k
174,58 12.03 93594, 0k
WIND COMPONENTS
m/sec
HEIGHT SOUTH WEST
meters component {+) component (+)
40000, 00 1.60 12,11
45000.00 3.16 20.13
50000.00 -2.55 26.0L
55000.00 -4.96 35,52
60000, 00 2,51 54,11
65000.00 10.93 39.37
70000.00 -2.07 31.56
T5000.00 -28.85 -3k, 3h
80000.00 12,11 -53.72
85000.00 29,34 -1.09
90000.00 -18.26 -35.91
LEGEND

\ 5m/sec A_SOm/sec

or less

DIRECTION OF l
L 10m/sec NORTH WIND




HEIGHT
meters

34000, 00
35000.00
36000.00
37000.00
38000.00
39000.00
40000.00
1431000.00
L2000.00
45000.,00
42000.00
45000.00
16000.,00
47000.00
48000.,00
49000,00
50000, 00
51000.00
52000,00
55000.00
54000,00
55000.00
56000, 00
57000.00
58000.00
59000.00
60000.00
61000.00
62000.00
63000. 00
64000.00
65000, 00
66000.00
67000.00
68000.00
69000.00
T0000.00
71000,00
72000.00
T5000.00
TH000.00
75000, 00
T6000,00
T77000.00
78000,00
79000, 00
80000.00
81000.00
82000, 00
8%000,00
84000.00
85000,00
86000,00
87000.00
88000.00
89000.00
90000.00
91000.00
92000.00
93000, 00

PRESSURE
nt/sq meter

L6773899
. 5896835
. 5154989
75751
. 3906899
315271
.2989730
.2620838
.2300330
.2020956
L1776918
.1563575
.1376907
.1213454
.1070052
LOR3T7930
8324046
734360
Lol7hs12
. 5709476
.5031910
Ll30208
. 5896393
J3h23hL3
. 3005051
.26352u8
2507640
.2015685
1755066
.1523393
. 1319100
.1140033
9833505
.8Leh13h
. 7268499
.6226L428
.5320218
.L534p82
. 3854658
. 3268450
. 2764009
.2334885
.197h215
L1671417
L 1416875
.1202729
. 1022398
8703181
L TRIG622
.6355940
.541991L
LU633479
.39ha582
. 3333255
.2805418
. 2354806
1974935
. 1658937
« 1392795
. 1162946

03
03
05
03
03
03
03
03
03
03
03
03
03
a3
03
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
01
0l
01
01
0l
01
0l
01
01
0l
01

DENSITY

kg/cu meter degrees Kelvin

.9715994
L Blliol
. 7335346
6326693
5465381
728651
097450
. 3555792
. 3095118
27045585
.2565179
L206T4T5
.1810232
.1586261
.159u218
.1250401
.1085797
.9581539
. B4549%3
L THoTU83
.6636528
. 5892408
. 5226648
L1628038
1093215
. 3616961
. 521470
Lo8Thalt
.2563096
L2072Lk
.199L13%6
L17h690h
.1527619
.1335111
.1165236
. 1014748
.8816947
. 7636849
.6596616
. 5684853
.L887368
L1116386
. 3454704
.2903292
,2Lu2869
.2056273
1733436
Lhe3uoh
.1235605
L10L:4831
8834519
. 7698503
6822555
.5990509
.5121718
368226
3641952
. 302792
2584972
L2057kl

02~
02~
02~
02~
02
02~
02~
02~
02~
02~
02~
02~
02~
02«
02-
02~
02~
03~
03~
05w
03
03-
03~
03~
03~
03-
03-
03~
03~
03-
03~
0%~
035~
03-
03-
03~
okt~
Ol
Ol
Ol
Ol
Olt-
Ol
Olt-
Ol4-
Olt-
Ol-
Ol
Ok~
Ol
05-
05-
05-
05~
05~
05-
05~
05~
05~
05-

TEMPERATURE

2hp .89
243,29
243,88
2h6 L6
2hg .ok
251,62
254,20
256,78
258,92
260, 4l
261.95
263,47
260,99
266,50
267.38
267.25
267,08
266,93
266,78
266,36
26,15
261.93%
259.71
257.70
255,76
253,82
250,08
oy, %1
238.55
233,54
2%0,45
227.%5
22k 26
220.86
217.31
213,76
210.21
206,84
203,57
200, %0
197.02
197,60
199,08
200,56
202,06
203.77
205,48
207.18
209,20
211,46
213,73
209.68
201.32
193,84
190.82
187.80
188.91
191.07
187.71
179.47

PRESSURE
deviation

(%)

.10
62
.00
.30
<59
.86
12
.36
57
CTH
.85
86
.83
T
.60
AT
35
.19
.ob
3.89
3.76
3.62
3.7
3.30
3.13
2.96
2.7k
2.36
1.76
1.05
.30
ho-
1.07-
1.72-
2,36-
3,00~
3.62-
L, oh-
4, 82-
5.38-
5.90-
6,24~
6.19-
5.70-
b, 76
3.33-
1.37-
.96
3.49
6.26
9.29
12.32
14,90
16,77
18,14
19.19
20,1k
21.10
21,65
21.16

FEFFFFEFFFEFFOWOWLD

DENSITY
deviation

COCO\O}-—-'\.NO\J’!\'IOOOO)—-’I—'\HO\\]O:%

RO OO FCEW VO QO WNITNWN

DWW EU O~ 0N\ VTN ST TN O
D \O o

BonE

1.75-
2,54
5.04-
T.53~
9.55-
11.16-
12,46-
13.28-
11.94-
10,59~
9.25-
7.61-~
3,22~
3.10
8.84
11.85
14,65
14,88
16,02
20.96
28. 0L
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FIGURE 34
NATAL, OCT. 15, 1967 1115 GMT.

WIND DIRECTION WIND SPEED ERROR TEMPERATURE ERROR HEIGHT
degrees m/sec m/sec (&) degrees Kelvin degrees Kelvin (+) meters
292,08 6,39 1.39 oll 97 .21 35497.59
27%.91 18.83 .88 257,10 .15 431239,6L
27%.30 3,73 1.56 269.90 .29 45559,85
26k, 55 28,94 6.68 266. 50 1.4 Lho157.14
266,37 12.92 T.31 261.26 1.6h4 52651.59
288,95 1147 11.16 253,61 2,41 56062, 20
256,21 56.08 15.61 2U8, L1 3,48 59387.54
248,93 59.00 1k, 62 241,90 3.11 6262%,79
291.97 53.15 8.43 226,48 1.68 66286,19
251.97 28.25 9.06 206,65 2.05 70327.99
331,65 3.08 11.35 201.00 2,93 74209.99

8h.o1 62.02 11.89 183.25 2.39 77956.54
9.69 25,34 7.95 223,19 2,25 81544 .39
76.58 63.46 16.53 214,85 3.66 8Lslh7,94
148,14 91.79 1h4.82 205, k7 2.97 87021.29
.78 12k,01 13.19 201,70 3.10 89410.79
1%3.63 1%6.13 20.73 163.27 3.30 931.707.6k4

T T T 7T T T T 1 WIND COMPONENTS

L — 4 m/sec
o T\ HEIGHT SOUTH WEST
L P meters component (+) component (+)
E “r GRENADE 7 /”—2 L0000.00 -1.52 16 .go
PR 4 45000, 00 -1.90 32,61
£ Hr— 50000, 00 2.28 ok, 97
=0 + 7 14—, 55000.00 -2,31 11.48
L i - 60000.00 14,85 54,57
ol et 65000.00 -5.45 51.31
BALLOONSONDE — 70000, 00 ) 28,68
- 4 = 75000,00 ~3.29 -11.87
o ST S " ‘\;;\4 J = 80000.00 -16.59 -29,02
1 240
& gme wa @
LEGEND
A 5m/sec L_Som/sec
or less

DIRECTION OF l
L 10m/sec NORTH WIND
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HEIGHT PRESSURE DENSITY TEMPERATURE PRESSURE DENSITY

meters nt/sq meter kg/cu meter degrees Kelvin deviation deviation
(%) (%)
33000.00 L7736399 0% ,1116087  0l- 2by b9 .82 3,56~
A4000.00 6730915 03 9654606 02~ 242,88 1.46 2.55=
35000, 00 .5861029 03 .8%58018  o02- 24l 27 2.00 1.23-
36000.00 .5108319 03 .7233L55  02- 246,03 2.h6 .33
57000,00 JAbis72s7 030 6257811 02- ou8, 1k 2.88 .35
38000.00 .3893836 03 Ls5heoblh  o2- 250.25 3,0k 1.00
%9000, 00 hostlkl 030 4701338 02- 252,36 3,57 1,61
L0000, 00 .2982107 0% .LhoB2hkys  02- 254,48 3.85 2.17
41000.00 2614220 03 .35L9395  O2- 256.59 4,09 2.69
12000,00 Loo0h661 03 .3082377 02- 259,35 h,31 2.92
43000.,00 2017126 03 2678966  02- 262,31 L, sk 3.08
kh000.00 LATTS5799 03 2332116 02- 265,27 L,76 3.24
L5000.00 L1565620 03 ,2033382 02- 268,24 5.00 3.41
L46000,00 L1381732 03 L1786279 02- 269,48 5.20 L,21
47000.00 .1219574 03 ,1582192 02- 268.53 5.27 5.72
48000.00 .107601% 03 ,1b00BTT7  02- 267.59 5.18 6.39
49000.00 Lou8ossl 02 1239855 02— 266,64 5.0k 6,62
50000.00 B36h907 02 ,1098719 02- 265,23 L.,85 6.99
51000.00 LT368622 02 ,9733612  03- 263.73 L, 58 7.32
52000,00 BUB86561 02 L86LTRUT  03- 262,23 4,23 7.58
53000, 00 5705782 02 7631352 03- 260,47 3.82 7.4k
54000, 00 L501k220 02 6T76U655  03- 258,23 3.40 7.4
55000.00 JLlo1692 02 ,5990328 03- 255.99 2.95 6.82
56000.00 3859720 02 .5299180 03- 253,75 2.h9 6,49
57000.00 L3381236 02 LLheT71819 03~ 252,1h 2,03 5.88
58000.00 2959722 02 U41ik937  05- 250,57 1.57 5.27
59000, 00 .258870% 02 3621706 0%~ 245,01 1.14 4,69
60000.,00 L062212 02 L3188465 03- ou7.17 .71 o2
61000.00 L1o7h808 02 2806351 03~ 245,16 .29 3.83
62000.00 LA722219 02 L2U67538 03« 243,15 .13 3,11
63000.00 L1499872 02 2174351 03- 240,31 . 50~ 2,31
64000.,00 L1%03616 02 ,1923541 03« 236,10 .86- 2.11
65000.00 L1130234% 02 L1697989 03- 231.89 1.25- 1.88
65000.00 Q773977 01 1495530 03« 227.68 1.67- 1.64
67000.00 BupB307 01 L1316865 03 222.97 2.1k~ 1.57
68000.00 TRk 01 L115T7h32 03— 218.07 2,68- 1.53
69000.00 L6206600 0L L101L367 03— 213.16 3.31~ 1.43
70000.00 .5008194 01 .8863025  Ob- 208,25 L, o2- 1.25
71000.00 510053 01 L7639500 Ob- 205.67 by, 75- .06~
72000.00 L383%3260 01 .6539366 Ob- 20h,21 5.35- 1.80-
73000.00 LE25hps 01 5591719 Oh- 202,76 5.79- 3.%6=
Th000. 00 L275987 01 776253 Qb 201.%0 6.05- 4,76~
75000.00 .233523% 01 Jh12hms2 oh- 197.25 6.0%~ i, 86~
76000.00 L1968620 01 .3562u23  Ob- 192,51 6.45- L, 64-
77000,00 .1652605 01 .3066012  Oh- 187.78 6.76- L h8-
78000, 00 LA381669 01 .2619831 Ob- 183.73 7.12- L, 73~
79000.00 J1159042 01 ,2072151 Ob- 194,86 6.8~ 11.78-
80000.00 L0818757 00 L1660550 Qb 205,99 5.28- 16.93-
81000.00 8391270 00 L13463T76  Ol- 217,13 2,65~ 18.99-
$2000.00 .72128k9 00 ,1132294 Ok~ 221,92 .61 18.06-
83000.00 L6eobks25 00 ,9863452  05- 219,14 It,06 14,23~
84000.00 L5371 00 LB577390 05— 216.37 T.42 10.30-
85000.00 J5phEL8 00 L TUH60T2H 05— 213.1% 10.65 6.21-
86000.00 L3900897 00 LGHQLTB2  05- 209,34 13.68 1.80-
87000.00 L3320487 00 L5634609 05~ 205,55 16,46 2.37
88000.00 2827413 00 LA830312 05~ 20%.92 19.06 5.48
89000.00 L2401715 00 LLA350LT 05- 202, 3k 21.56 8.53
90000, 00 L2029957 00 3686401 05- 101.84 23,49 16.29

$91000.00 L160MU15 00 3371066 05- 175.11 23,69 29.75




FIGURE 35
NATAL, OCT. 15, 1967 2315 GMT.

WIND DIRECTION WIND SPEED ERROR TEMPERATURE ERROR HEIGHT

degrees m/sec m/sec (&) degrees Kelvin degrees Kelvin (+) meters
355,56 3.96 1.57 2hl, 38 .39 35532.29
271.20 26.30 7.98 259,60 1.48 41333, 54
262,65 38,72 7.08 263,10 1.42 45687,04
267.79 29,62 16.k1 263,70 3.78 Loz1l, 09
175.11 16.47 7.0% 257,52 1.75 52859,09
283,73 69.03 38.13 271,13 8.11 56%09.95
2l8.66 Lo, bz 16,04 251,12 3.95 59677.85
256.02 42,98 10.69 236,73 2.57 62945 ,60
255,37 31,70 h.75 217.12 1.00 66643 .89
197.81 9.9% 4,08 201.95 1.69 70732, 50
88.70 53,40 L, 35 191.%6 .33 Th65h, Ll
45,50 L bo 20.87 210,25 6.15 78446, 39
91.84 39.95 196,06 82079.49
286.68 10.9% 202,48 85117.14
328,27 71,4k k.95 225,58 3.0k 87617.54
152.74 138.03 218.53 90025, 54
310.31 211.46 253,44 92349, 50
100 T T T T WIND COMPONENTS
L _ % m/sec
sk - E;EL” HEIGHT SOUTH WEST
— meters component (+) component (+)
Al GRENADE. | EZ;E% 140000.00 -1.33 20.32
z 45000.00 4,08 36,49
8 I 8 W___L 50000.00 4.09 23.60
E m 55000.00 -3.93 ki, 06
< o N T o 60000.00 17.2% 45,61
i i U 65000.00 9.06 35,57
— 70000.,00 9.19 7.98
- BALLOONSONDE 1 - 75000.00 -3,7h ~51.21
B ] /“\/> 80000.00 ~16.06 ~3%.,97
85000.00 -2,96 8.52
Ra—y 240 P T wIND” 90000.00 120.75 ~62,15
TEMPERATURE {°K) (MPS)
LEGEND
A 5m/sec ‘_.__SOm/sec
or less

DIRECTION OF \l
L 10m/sec NORTH WIND



HEIGHT
meters

34000.00
35000.,00
36000.00
37000, 00
38000.00
39000.00
40000. 00
41000, 00
L2000.00
43000, 00
44000, 00
45000.00
46000.00
47000.00
48000.00
49000.00
50000.00
51000.00
52000,00
53000.00
54000.00
55000.00
56000.00
57000.00
58000,00
59000, 00
60000.00
61000,00
62000,00
63000,.00
614000.00
65000.00
66000,00
67000.00
68000.00
69000, 00
70000.00
71.000,00
T2000.00
73000.00
TLO00. 00
75000.00
76000, 00
T77000.00
T78000.00
79000.00
80000.00
81000.00
82000.00
83000.00
84000.00
85000.00
86000.00
87000.00
88000.,00
89000.00
90000.00
91000.00
92000,00

PRESSURE
nt/sq meter

.6550200 03
.5699981 03
LLHo66113 03
L4332768 03
.3785785 03
.3319636 03
.2902730 03
2507076 03
2237365 03
.1966k76 03
J7e9ik2 03
L1521111 03
L13%8621 03
L1178291 03
1037293 03
0132762 02
8039234 02
LTOTI9H8 02
.621594h9 02
L5h60121 02
L799975 02
Jeorohe o2

3731188 02
329376 02
.20016l 02
.2548875 02
.2232551 02

.1950419 02
.16998L9 02
L7758 02
L1280991 02
L1106798 02
L9530216 01
8178310 o1
L6997373 0L
5970799 01

.5080586 01
L3110k 01
.3649035 01
.3081805 01
.2596787 01

.21855h9 01
L1843535 0L
L1561711 01
L1328%67 01
L113%2181 01

L9635677 00
8175572 00
L6914663 00
.5842020 00

LoLs5379 00
4193267 00
L357061F 00
. 3060651 00
.2636300 00
L2272155 00
.195L4529 00
.168783% 00
LNT70796 00

DENSITY TEMPERATURE
kg/cu meter degrees Kelvin

Louhk8799  02- 241,51
.8159076  02- 243,38
JTokbo%6  02- 245,60
.6080906  02- 2L8,23
5257660 02~ 250.85
552041 02- 253, L7
L3948690 02- 256,10
g 02- 258,72
.2996367 02~ 260.13
.2625468 024 260,94
2301509  02- 261.74
.2018417 02— 262,54
772187 02- 263,15
.1558948  02- 263,31
L1371538  02- 263.48
1206801 02- 263,64
.10669%0  02- 262.50
9448316 03~ 260.76
.8360575 03~ 259.01
JSIBT0TT6 03 258.07
.6382094 03~ 262,02
.5538153  03- 265,96
JLAB16043  03- 269,90
L297225 03— 267.0%
3071812 03- 261.08
3480292 03~ 255,14
L3114861 03~ 249.70
2770082 03~ 245,29
L2h58342  03- 240,89
2177398 03w 236,14
L19%0772 03w 231.13
1707389 03~ 225.8%
.1505515 03~ 220.53
.1320301 03~ 215.79
L11bok13 03- 212.08
.9982h79 Ok 208.37
.8648131  oh- 204,66
LTh63671 Obe 201.22
.6ho3lT70 obe 198,52
.54806L3 Ol 195.82
LL4e8u37E Obe 193,12
L30L3467  Ob- 193.08
320695 Ob- 198.06
.2679583  Ob- 203,04
L22046%) Ol 208,02
.1895517  Ob- 208,08
.164L0o8B0  Ob- 204.18
.1he2155  ob- 200.27
L12267he Oh- 196.37
,1028042 Ol 198.00
.86093%h  05- 200,11
7223702 05- 202.23
.5905651  05- 210.63
u8hgligh 054 219.87
L091792 05~ o2h, 46
3573210 05- 221.5%
,3114875  05- 218.60
.2521845 05~ 233,16
2064555 05~ 2h8,19

PRESSURE
deviation

(%)

1.26-
.Bo-
.38-
.00
.38
LTh

1.09

1.h42

1.71

1.91

2.01

2.01

1.97~
2.59~
3,30~
h,1o.
5,0k~
6,01~
6.98-
7.96-
8.95«
9.90-
10.78-
11.60-
12,24.
12,40~
11.89-
10.71-
9,00~
7.0k~
5,16~
3.55-
2.00-
27-
1.65
L,o6
7.22
11.02
15.01
18.90
23,21
28,46

DENSITY
deviation

(%)

L, 43
3.59-
2.94-
2.7,
2.03-
1.59-
1.17-

ST~

.05
1.02
1.88
2.65
3.39
L 17

=
}..l
o

-

0O W b oy
BRIAERES

]~

SR SRS =g = S AN
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WALLOPS IS., DEC. 12, 1967 2200 GMT.

WIND DIRECTION
degrees

2kg 35
250,29
ol 21
oll 56
250,61
241,95
222,18
216.05
227,12
234,39
281,26
319, 3l
282.82
337,17
197.72
177.81

5k.97

WIND SPEED
m/sec

90.33
100.62
110.27

88.29

76.91

5k,27

5L, Ll

48,92

27.12

43.hs

37.73

53.23

60.16

86.38

36,07

hs.80

23,54

80

60 - GRENADE

ALTITUDE (km)

40+

20~

BALLOONSONDE

180 220

260 300

TEMPERATURE (°K)

76

FIGURE 36

frese T FEOETGK “@i

WIND
(MPS)

(#)

TEMPERATURE ERROR HEIGHT
degrees Kelvin degrees Kelvin (&) meters
230,25 11,0k 32613.85
2h6, 37 11.36 F7hlly, 1k
266,09 8.39 49311,89
286,9k .96 4A609.49
277.96 1.02 50937, 1k
260,76 .84 55135.85
2ho, 71 .61 59655.6k4
233,77 .56 bllipo, 64
2124k .69 68521..59
190.89 .59 71991.25
188.57 .56 75304, 34
195.23 1.06 78115.04
193.22 11.02 80430.29
190,47 11.73 82614.64
190.29 .98 85037.04
188.09 6.56 87690.19
201,47 16.70 90192. 34
WIND COMPONENTS
m/sec
HEIGHT SOUTH WEST
meters component (+) component (+)
35000.00 32,80 89.59
40000.00 b, sk 97.24
45000.00 41,52 86.72
50000.00 28.21 74,10
55000.00 25.52 48,69
60000.00 40,28 35.99
65000.00 36.58 27.5%
70000.00 20.87 25,76
75000.00 b by 36,70
80000.00 ~18.37 5k, 20
85000.00 32,61 11.32
90000.00 -8.95 -17.92
LEGEND

) 5m/sec A_ 50 m/sec

or less

DIRECTION OF
\ 10 m/sec NORTH WIND

l




HEIGHT
meters

31.000.00
%2000.00
33000, 00
34000, 00
35000.00
36000.00
37000.00
38000.00
%0000.00
40000.00
41000.00
L2000.00
L3000, 00
L4000, 00
L5000,00
L46000.00
L7000.00
L8000.00
49000.00
50000, 00
51000.00
52000,00
53000.00
5L000.00
55000, 00
56000.00
57000.00
58000, 00
59000, 00
60000,00
61.000,00
62000.00
63000,00
64000.00
65000.00
66000.00
67000.00
68000.00
69000.00
70000, 00
T71000.00
72000,00
T73000.00
74000.00
75000.00
76000, 00
T7000.00
78000.00
79000, 00
80000.00
81000.00
82000.00
83000,00
84000.,00
85000.00
86000,00
87000.00
88000.,00
£9000.00
90000.00

PRESSURE
nt/sq meter

DENSITY

kg/cu meter degrees Kelvin

9702512
,836570%
. 7223816
. 6249540
5417969
4706595
4096705
. 3573190
.3123553
. 2736700
. 2403027
.211k525
.1864651
1647872
L 1459360
. 1295054
.1150891
. 1022800
.9082131
. 8057860
.71u2812
.6323196
5587560
1928356
1338613
. 3811630
. 53k1287
.2922276
. 2549746
2219890
. 1930076
1676736
L1hs55h52
1262321
. 1093165
.oLhoB861
.8125900
6969397
. 5954283
. 506403l
4285863
. 3608062
. 5028253
,2540119
. 2129397
.1785796
. 1500340
. 1263268
. 1064593
.8966735
.T546229
L 6341302
. 5329260
Lhbhorh
3757549
3150082
2645679
.2219612
1867712
15790357

03
0>
03
03
03
03
03
03
03
03
0>
03
05
03
03
03
03
03
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
01
0l
01
01
01
01
01
01
01
01
01
01
01
01
00
00
00
00
00
00
00
00
00
00
00

. 1488696
. 1272498
. 1086929
.G260 Tkl
.792371k
6788238
. 5828083
.5005027
302136
3707394
. 3202754
2773413
.2LoU136
.2088802
.1819170
.1588008
. 1401295
1254032
.1122091
.1002924
.8060818
.8051361
.Te2281%
L BU69013
.5784186
. 5168445
610276
Jrouesy
. 5646237
. 5219593
2816334
2461675
,2149991
.1876281
.1650338
.1458157
.1284697
. 1128505
.99030u46
.8680110
LISTT52T
.6585109
. 5547245
LL670262
. 3929630
. 3270677
2714056
.2257428
,1907251
.1613621.
. 1365687
L1155742
.9749085
.8189492
.68792U43
. 5798845
. 1885514
075515
.3335216
27498

01~
0l-
01«
02
02~
02«
02-
02-
02~
02~
02~
02~
02«
02~
02«
02«
02~
02~
02-
02~
03-
03~
03-
03-
Q5=
05=-
05w
05~
05-
05=
05-
05~
05~
03
03-
05
03-
03~
Ol
Oliw
Ol
Ol
Ol
Obtw
Ob~
Ol-
fo]18
Ol-
Ol
Ol-
Ol
Ol
05~
05«
05~
05~
05~
05~
05=
05-

TEMPERATURE

227,05
220,03
231.53
234, 87
238,21
2h1,55
24l 88
2h8.71
252,94
257.16
261,39
265,61
270,20
27k, 84
279.47
284,11
286,13
284,05
281.98
279.90
277.70
27%.60
269,50
265,41
261,31
256,92
252,49
248,05
2u3,61
2L0,20
238.75
257.29
235,84
234,38
230,76
225,56
220,35
215,15
209,46
203,25
197.0k
190,88
190.18
189.48
188,78
190.21
192,58
194.95
194,146
193.59
192,50
191.24
190. Ll
190,36
190,29
189,49
188.66
189. 7k
195.09
200, bl

PRESSURE
deviation

(%)

.91~
290
.85~
.79~
. 0~
.58~
Ll
.25-
.00~
.69-
.51
.87~
,3b-
7=
.12~
239
.b5-
.01-
.53
.00
37
.61
67
.63
L8
.22
.82
.29
e
16~
.98~
e
45—
.00~
Lh49-
02-
.65-
. 58-
Loh-
26-
48—

PO NN AN = N1 U1\ TN AT T

e b et e b b

DENSITY
deviation

(%)

HOWEFOI131-1-9-1-10 000 0 O o

OO AT WO

13-
12
.08~
oba
3T~
L7
.53~
T3~
01~
21-
W 53=
<59~
Lhoo
«55=
48—
«35-
. 36-
(2=
.50~
35
19«
.52

.66

45

.15

.86

il

.00

Lo

Lok

.20

.86

.16

.39~
.97~
.89~
.90~
.00~
97-
.83-
.87~

g
N

et
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91~
2,55~
«53-

11-
13-

b9~
I R
«35-
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61~
LT6-
.90~
.08~
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.52-
L6~
sl
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6.87-
9

.35-
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. 36~
.25
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JLb-
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WIND DIRECTION WIND SPEED
degrees m/sec
103.12 13.00

92,60 22,21
90.90 56,48
9%.00 51.43
gl ol 55.56
59.81 17.83
315.27 8,18
28.77 1.63
238,00 19.90
185.67 9.4h9
233.83 2L, 98
18.45 15.50
173.2% hp,51
259.47 58,72
168.71 20.55
353,39 gl 77
333,13 32.05

L

60+ GREN.

ALTITUDE {(km}
T

40—

20+

ol 1 11

BALLOONSONDE

I

180 220 260

TEMPERATURE (°K)

78

300

FIGURE 37
NATAL, DEC. 18, 1967 1300 GMT.

ERROR
m/sec

2.22
1.86
2,36
5.07
9.08
2.01

.98

(x)

TEMPERATURE ERROR HEIGHT
degrees Kelvin degrees Kelvin (+) meters
oh1,55 .32 36319.85
256,66 .28 Loohz, 64
26k, o .35 46350.h9
262,00 .65 49929,89
265.35 1.07 53017, 44
259,70 1.33 56812,69
251.01 1.47 60126,80
239.71 1.79 63349.75
23h,19 1.53 66979.89
233,60 2.31 7099k, 59
212.54 2.58 74856, 2L
193.53 1.78 78589.94
191.57 1.4 82155.34
193,69 2.99 85128.,99
199.97 3.79 87580.19
19%.66 3.00 89932,2h
183.75 6.83 92198.0L
WIND COMPONENTS
m/sec
HEIGHT SOUTH WEST
meters component (+) component (+)
L0000, 00 1.70 -18.78
45000.00 .92 5,72
50000.00 2.7% -51.44
55000, 00 -1.62 -36.73
60000.00 -5.73 5.15
65000.00 4,01 7.24
70000.00 9.71 4,88
T75000.00 13.60 19.20
80000.00 7.80 -4, ok
85000.00 12.09 55.00
90000. 00 -92.18 11.01
LEGEND

\ 5m/sec ‘___.SOm/sec

or less

DIRECTION OF l
__ 10m/sec NORTH WIND




HEIGHT
meters

35000.00
36000.00
37000, 00
38000,00
39000, 00
L0000.00
41000.00
12000, 00
43%000.00
144000.00
45000, 00
L6000.00
47000.00
48000.00
49000.00
50000, 00
51000.00
52000.00
53000, 00
54000.00
55000, 00
56000,00
57000.00
58000.00
59000.00
60000,00
61000,00
62000,00
63000.00
64000,00
65000, 00
66000.00
67000, 00
68000.00
69000.00
70000.00
71000,00
72000.00
73000,00
74000, 00
75000,00
76000,00
T7000.00
78000, 00
79000, 00
80000.00
81000.00
82000, 00
83000.00
84000.00
85000.00
86000.00
87000.00
88000.00
89000, 00
90000, 00
91000, 00
92000.00

PRESSURE
nt/sq meter

. 5613700
h879512
L2l5977
. 3699981
. 3229073
.28p0072
. 2170298
.2165289
.1900195
. 1669153
L1M67573
.1291529
.11357199
.1001230
. 8812628
LT754678
, 6824697
.6009270
.5293929
664350
107606
. 3614540
. 3178047
.2791264
. 2448389
.2144802
.1875939
1637772
L1h27101
Ll2hashs
.1078981
9368993
.8128258
. 7048586
.6112059
.52997L0
4595149
< 3977h61
. 3430056
.2548851
.252h919
.2153643
.1829781
.1548235
.1305423
.1098915
.92L6696
JTTTT7105
.65413L8
.5505285
4636516
.3910273
. 3304922
2796903
. 2364760
L199Lk776
L 1677400
1408884

03
03
03
03
03
03
03
03
03
03
03
03
03
03
02
02
02
02
02
02
02
02
02
o2
02
02
02
02
02
02
02
0l
0l
0l
01
02N
01
0l
01
0l
01
oL
o1
01
01
ol
00
00
00
00
00
00
00
00
00
00
00
00

DENSITY

kg/cu meter degrees Kelvin

8158365
. 7050593
.6078725
. 5240208
Lsou712
.391313%6
. 3389506
29404350
.2562077
.223u972
.1951546
L1705715
.1500798
L132L748
.1169019
.1030882
.9039397
. 7930398
.69610%8
61146385
. 547029
4823737
LL271.386
. 3789876
3358656
.2972894
.2635819
.2334185
.206%531
.1811881
. 15847340
.13849%2
.1209185
.10h9228
.91.03917
. 7898931
6853933
L60T74ULE
.5%68153
L720684
1153012
. 3629581
. 3161642
L2ThLL68
2352704
.1986172
.1676022
. 1413693
.118586L
. 9943500
.834351L
6953174
. 5800804
900311
.199840
< 3593997
3092119
.2651118

02~
02-
02-
02-
02~
02-
02~
02~
02
02-
02-
02~
02-
02~
02-
02-
03-
03-
03w
0%~
03-
0%-
03~
03-
03-
0%-
03w
0%
03~
0%
0%~
03~
03~
0%~
oh-
Ol-
oh-
Ob-
ob-
Olb-
Oltm
Ol
ob-
Ob-
ol
ok
Ol
ok~
oh-
05~
05-
05-
05-
05~
05-
05-
05~
05~

TEMPERATURE

239,72
21,10
243,30
245,08
248,62
251.26
253.90
256,54
258,38
260.18
261.98
263,78
263,98
263,30
262,62
262,06
263,02
263,98
264, 9l
264,33
262,71
261,05
259,20
256,58
253,96
251,34
2h7,9L
oLl Ll
240,93
238,72
237,20
235,68
234,18
234, 0h
233.89
233, Th
233.57
228,11
209,66
217.20
211.80
206,71
201.62
196.53
193,30
192,75
192,20
191.65
192,17
192.88
193.59
195,92
198,48
198,84
196,16
193,36
188,99
184,61

PRESSURE
deviation

(%)

2,30~
2,12~
1.99-
1.89-
1.79~
1.71-
1.63~
1.56-
1.52-
1.52-
1.57-
1.66-
1.83-
2.12-
2.hho
2.79-
3.13-
3,43~
3,66~
3.81-
3.91-
L,01-
L, 10~
4,20~
4,33
4,50~
L. 73-
5.03-
5.33-
5.58-
5.7%5=
5.75-
5,60-
5.3~
L, 78~
3.99-
2.95~
1.79-
67~
.38
1.38
2.33
3,23
L, 06
L, g2
6,01
7.26
8,48
9.71
11.01
12.ko
13,95
15.78
17.78
19.69
21.35
22,45
22,70

DENSITY
deviation

(%)

3.60-
2.85-
2.51-
2,35~
2,20~
2,06~
1.93-
1.81-
1.41-
1.05-
15
Lu8-
.28
.61
.53
.38
.32-
.99-
1.99-
2.65-
2,86~
3.06-
3.19-
3.03~
2,91~
2.82-
2,47~
2,46~
2.90-
3.81-
4,90~
5.87-
6,72~
7.95-
8,96~
9.76-
10.33~
8.78~
7.23-
5.69~
4,19~
2.84-
1.50-
.20~
.15
.Oho
.84
2.29
3.11
3.97
1,88
5.08
5.39
7.01
10.23
13.37
19.01
2k, 05

79




FIGURE 38
NATAL, DEC. 19, 1967 0100 GMT.

WIND DIRECTION WIND SPEED ERROR TEMPERATURE ERROR HEIGHT
degrees m/sec m/sec (+) degrees Kelvin degrees Kelvin (+) meters
86.3%9 13,48 4,08 238,82 b3 36473,19
95.92 23,18 6.69 259,81 il L2202,69
83.26 29.59 7.97 258,26 .79 L6515.10
105,24 57.0% 7.30 258.57 76 5010%.85
85.45 39.53% 7.63 258,48 .60 53608, 75
143,06 10.36 14,43 265.36 1.10 57033, 54
135.19 17.85 17.25 251,36 1.17 60363.59
310.27 3.66 15.72 2bx, 3L 1.38 63600,94
125.84 8.07 13.60 225,22 .84 67253, 24
281.54 21,9% 6.32 221.29 .58 71296.89
269,49 2L, 7h 8.73 22k, 02 .88 75182.49
251.92 38,6k 37,51 208.31 5.73 78933, 0k
65.41 b3.11 31.69 184,04 3.57 8252k, 59
257.71 30.58 ok, %6 188.35 2,21 85518.14
305,84 38,16 15.%9 185.97 2.40 87985, 3k
%1%,78 37.38 17.88 194,60 3,51 90371.09
80.33 110.73 31.07 191.68 3,43 92669.94
96,55 207.12 27.94 180.67 2.65 9h822,19
100 T T T T T T WIND COMPONENTS
B Z_ ] @\>JLM n/sec
a0l I HEIGHT SOUTH WEST
/r/mE meters component (+) component (+)
_ >~ 40000.00 1.1k 9.7k
g o cree N 45000.00 Sl -27.16
g L . —y, 50000.00 1h.bs ~5L.28
£ o 55000.00 1.50 -25.92
< 4 4 N o 60000.00 12.18 -11.88
- | A 65000.00 .35 -.78
! — 70000.00 -1.46 12.hkg
20 BALLOONSONDE ] -~ 75000.00 01 oly, 58
i 80000.00 3.10 k.17
5 B ((\( 85000, 00 2,27 17.92
bt b = 50000.00 -25.31 27.60
TEMPERATURE (°K) (MPS)
LEGEND
\ 5m/sec ‘___SOm/sec
or less

DIRECTION OF l
L 10m/sec NORTH WIND




HEIGHT
meters

35000.00
36000, 00
37000.00
38000.00
39000, 00
40000.00
41000.00
42000.00
43000.00
41000 .00
45000,00
46000,00
L7000.00
48000.00
49000.,00
50000.00
51.000.00
52000, 00
53000. 00
54000, 00
55000, 00
56000.00
57000.00
58000.00
53000.00
60000, 00
61.000.00
62000.00
63000.00
64000.00
65000, 00
66000,00
67000,00
68000.00
69000.00
T0000,00
71000.00
72000.00
73000,00
TH000, 00
75000.00
76000.00
T77000.00
78000.,00
79000.,00
80000,00
81000.00
82000.00
83000.00
84000.,00
85000, 00
86000, 00
87000.00
88000.00
89000. 00
90000, 00
91000.00
92000.00
93000.00
9L000 .00

PRESSURE
nt/sq meter

.5726%356 03
4970285 03
43187322 03
L5758571 03
.3278281 03
.2865221 03
,2509188 05
L2201641 03
.1033882 03
.1698792 03
L1ho2071 03
1310322 03
L1150611 03
101000 03
8873520 02
7793562 02
L68Lhyol 02
L6012000 02
.528074 02
e300k 02
Lo79283 o2
.3590310 02
L3163 o2
2785572 02
2hhBo3g o2
.21h7270 02
L1879791 02
L16h3okl 02
L143ks80 0 02
.1250%86 02
L1087248 02
oh2b362 0L
L8123 01
.7027089 01
6058959 01
L5eikih o 01
L8701
.3861154 01
L3%23h50 0L
.2862113 01
L2Lb6bog0 01
.2123107 0oL
1827206 01
L156112h o1
.1332550 01
L113%2605 01
.9573758 00
.8045005 00
6730523 00
L5627301 00
71662 00
L3oLh8U51 00
.3307968 00
2760086 00
L2321092 Q0
.1952180 00
.1645058 00
L1385876 00
L1165245 00
L0750622 01~

DENSITY TEMPERATURE
kg/cu meter degrees Kelvin

.8398668°  02- 237.53
L7263075  02- 238,40
.624Bokg  oo- 2Lo, 7h
.5357he2 02— ol Ly
L603815  02- 2L8,07
L3965184  02- 2517k
LSho2e60 02— 255.40
.2960683  02- 259,06
.2596041 02- 259,52
.2283620 02- 259.16
.2008519 02~ 258,80
L1766313  02- 258 .4l
L1551884 o2- 258,30
L1362320  02- 258,38
.1196014 02~ 258,47
.1050101  02- 258,56
,922314h6  03- 258, 54
.8101788 03- 258,52
L7117052  03- 258,49
.62o34384k 03- 259,26
.5439318  03- 261.27
L5070k 03- 263,28
153061 03- 265,29
LAT13970 03- 261.29
.3517586 03 257.09
.2958119  05- 252,88
.2621828 03- oLg, 78
L2314864h  03- 247,30
.204136L 03 2kl , 82
.180L8%2  03- ok, 36
.1602291  03- 2%6,39
.1h18osh  03- 231,43
.1253348  03- 226,47
L1090507 03~ 224 Lo
OUBTBLT Ok 223,52
8162352 Ol 222,55
L7055478  ob- 221,57
.6065199  Oh- 221,78
L520k07h Ob- 222,48
L6575 ol 223,18
L3837328 Ol 223,89
5352996 Ok~ 220.59
2935130 Ol 216.4L0
.2562789  Ob- 212,21
203308 ol 207.85
L1062116  Ob- 201.10
L1716220  Ol- 194,34
Jhohish ol 187.58
L1269%353 Ol 184,72
.1053082  Ooh- 186,16
L87ha6h1 05- 187.60
.7%21372 05- 187.88
L6165419 05~ 186,92
.5185946  05- 186.02
Laslo27  05- 189,64
L5519180  05- 193.25
L2957216 05 193,80
.2507738 05- 192,53
.21hla87 05— 189,32
L1867 054 182,19

PRESSURE
deviation

(%)

-3 &N

13
14

5.

16,

i7.
18.

20

21,
21.

20.

U EFUuuviIVIV F R R R R RO WD DO

2 3k
.50~
W 52-
.
. 50~
21-
.08~
.08
.22
22
07
23
L68-
22-
TT-
B~
.85-
.38
.90~
. 32-
.58-
L65-
.55~
<39~
.3l
.39~
.5h-
STl
.8h-
01~
.01~
LAT7-
o=
b1~
LO7-
Sk~
25
66—
79~
.56~
.97~
.38
.86
.93
.10
.26

.05
12,

12.

21
88
e
.22
o7
.89
61
48
76
.09
ok
Lo
85

DENSITY
deviation

(%)

.T76-
.07
.21
17~
49~
.76~
97
1,15~
.10~
1.09
2,14
3,04
3,70
.46
2.85
2.25
1.70
1.15
.20
1.25-
2.99-
L, 50-
5.85-
L,98-
k,09-
3.30-
2,99~
3.26-
B.QH_
4,18~
3,85~
3.55~
3,32-
L, 33~
5.62-
6,75~
7.70-
8.92-
10.06-
10,91~
11.48-
10.25-
8.56-
6.80~
4,92
1.84-
3,26
8.11
10.37
10.12
9.98
10.64
12.01
13,25
11.91
11.01
13,82
17.34
21.62
27.78
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80

o
<

ALTITUDE (km)

»
S

20

82

WIND DIRECTION WIND SPEED
degrees m/sec
110.50 18,54

91.76 21.06
oL, 26 28.55
92.69 51.43
91.22 60.1k
65.60 32,11
313.22 ok 86
290, 3k 21.60
31,0l 6.80
2h0.69 28.59
261,11 54,75
219.25 29,36
157.22 55,78
193.10 105.39
121.48 L7, oh
76.09 67.26
18.90 95.93
31.02 109.80

GRENADE

BALLOONSONDE

1 i 1

140

i
180 220
TEMPERATURE (°K)

1
260

FIGURE 39
NATAL, DEC. 19, 1967 1310 GMT.

BERROR
m/sec

3.84
5.37
6.30
9.31
1k, 84
15.30
6.73
10.10
4,61
12,42
16.50
12.09
18.43
24,63
27,32
26,32
28.39
19.64

M e

WIND
(MPS)

()

TEMPERATURE, ERROR HEIGHT
degrees Kelvin degrees Kelvin (+) meters
238,11 .65 35485, 64
255,26 .95 k1005, 7k
26k, 0l 1.12 45165 .45
266,25 1.64 48610.00
264,98 2,40 51959.60
261.79 2.37 55230.95
255,32 1.1h 58415, 64
239,27 1.58 61503, 0k
235,18 1.43 64986, 0h
2%0.89 2.31 £8838. 6L
222,71 2,66 70526, 64
198.77 2.81 T6067.Th
204,30 3.61 79459.95
205.52 5,64 82285,09
195.60 4,68 84596, 84
191.57 b7l 86831.50
178.37 5,24 88977.59
153,21 3,350 90981.94
WIND COMPONENTS
m/sec
HEIGHT SOUTH WEST
meters component (+) component, (+)
L0000.00 1.71 -20.37
45000.,00 2.06 -28.17
50000, 00 1.94 ~55.00
55000.00 -12.23 -31.42
60000.00 ~12.1k 19.21
65000.00 -6.35 2.29
70000.00 12.25 3h,11
75000.00 18.43 29,28
80000,00 61.22 -12.90
85000,00 17.60 -5 .28
90000,00 -92.46 -k, 08
LEGEND

\ 5m/sec ‘_ 50 m/sec

or less

DIRECTION OF l
L 10m/sec NORTH WIND




HEIGHT
meters

33000.00
34000, 00
35000.00
36000, 00
F7000., 00
38000.00
39000, 00
L0000, 00
L1000.00
L2000.00
45000.00
L4000, 00
45000, 00
L6000.00
L7000.00
48000.00
49000.00
50000.00
51.000.00
52000.00
53000.00
54000.00
55000.00
56000, 00
57000.00
58000.00
59000.00
£50000.00
61000.00
62000.00
653000.00
640C0.00
65000.00
66000.00
67000.00
68000. 00
69000.00
70000, 00
71000.00
T72000. 00
73000, 00
THO00. 00
75000.00
76000, 00
77000.00
78000.00
79000.00
80000.00
81000.00
82000.00
8%000.00
84000.00
85000.00
86000.00
87000.00
$8000.00
£9000.00
90000, 00

NASA-Langley, 1969 —— 20

PRESSURE

nt/sq meter

.7557472
.6563781
.569916%
LLouoBis
Cs0hTs53
. 5750569
32773526
.2862103
.2506612
.2198336
.1930121
. 1696487
. 1192739
L 1314469
1157959
.1020436
.899h711
. 7928490
.6987661
.6157568
.5hols527
LAT76700
JL2ouhy
. 5698349
. 3250252
.2853650
2501751
.2188090
. 1008392
. 1660550
Jbls116
.1253%36
.1087797
.Oh35119
L8178h63
. 7084643
.6132806
.5303231
4579578
L5991 58
. 3398148
.2912861
L 2U8LE0NL
.2108199
L1T78RT53
.1512692
. 1283874
. 1090869
9274436
. 7888154
6702728
.56778962
L796kte
JolpzTh
.3Look26
.28L9103
237284 5
.1956456

03
03
03
03
02
03
03
03
05
03
03
03
03
03
03
03
0z
02
02
02
02
02
o2
02
02
02
02
02
o2
02
o2
02
02
0L
01
01
01
01
01
0L
01
ol
0l
0l
0l
0l
01
01
Q0
00
00
00
00
00
00
00
00
00

DENSITY
kg/cu meter

L1099kl
.9571066
.8320%12
. 7193902
.b176339
.5313229
4579572
. 3954666
L3h2131h
L2975867
.2591533
2259457
.1972183
.17308L8
.1521072
«133T7190
L1177598
.10739488
L9LTRETO
.8096902
<TL59340
6327707
5590330
4951206
Ls85507
L 3880069
Lahshrh s
3085172
L2THE6 52
2u23721
L2116770
.18k 75340
.1611515
Clhobhil
.1223181
L10646T7T
. 0268001
8092190
L7056521
L6145383
. 5393203
4769909
Jheoo1sT
. 3686547
. 3104399
.2609932
2197399
. 1858091
1576407
1337956
,1153420
9984097
8574892
. 7294256
.H217560
.5383265
RTINS e
Aa7s502

0=
02~
02
02~
02~
0P«
02~
02~
02~
02~
02—~
02-

2 -
02~
02~
o2~
02~
02—~
05
035
0%-
03=
05~
0s5=-
(o5
03~
03-
035~
03~
05~
0%~
03~
03~
Q5=
05~
03~
Ol
Ol
Ol -
Ob~
Ol
Ol
Ol
Ol -
Oh-~
Ol-
Ol
ol -
Olt—
Ol
Ol
05-
05~
05~
05-
05-
05-
05-

TEMPERATURE
degrees Kelvin

239,46
238,91
238,77
239.70
2h2,81
2L5,90
249,02
252,13
255,24
257.35
259,46
261.57
263,69
264,57
265,21
265,85
206,10
265.72
265, 3k
26k .94
26%,96
262,99
262,01
260.22
258,19
256,16
252,28
2L7,00
241,88
238,068
237.51
255,33
235.16
234,05
232,93
231.82
230,55
228,31
226,09
223,87
219,50
212.75
205.98
199.22
200.29
201.92
203.55
20k, 53
204,96
205.39
202,45
108.16
194,87
193.07
190.55
184,38
178.08
165.53

PRESSURE
deviation

()

1.50-
1.06~
.81-
(1=
L6l
.55~
it
324
.18~
.06~
.03
09
11
.08
Neli
palie
3.
b2
L82-
1.0k~
1.28-
1.49-
1.65-
1.79~-
1.92-
2.06-
2.25~
2,58-
3,08~
371
Iy, 27~
b, 69~
L,96-
5.08-
5.0
L, 83.
L 46
3.93-
3.28-
2.49-
1.62-
L8h-
25
LT
.69
1.68
3.18
5.23
7.58
10.03
12.h1
14,51
16.27
17.80
19.13
19,98
20,10
19.02

DENSITY
deviation

(%)

L ,99-
3,20~
1.58-
.88~
eli
.99~
1.01-
1.02-
1.01-
L63-
.28~
.02
.29
97
1.64
1.55
1.27
1.22
1.16
1.08
.19
22

83




NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
WasHINGTON, D.C. 20546

OFFICIAL BUSINESS

FIRST CLASS MAIL =

POSTAGE AND FEES PAID
NATIONAL AERONAUTICS AND
SPACE ADMINISTRATION

00903

69286

210 3 > L 30 S . W L /
a1 U'ilé“ LEAPONS Lm,n)»xz\ru%v/i,t“m I ‘ '
o F'-“Sﬁ“\ \{; FORCE BASEs NEW : - 1
K IRTLANVD - \

e, TEC LIBRARY ¥
a10 N .\.H\‘\i' L;{[t",“_bH.
AT T E - LU«J BU N : :
| . If Undeliverable ( 3 158
- POSTMASTER: 5 e oo R e

“T'he aeronantical and space activities of the United States shall be
conducted so as 1o contribute . . . to the expansion of human knowl-
edge of phenomena in the atmosphere and space. The Administration
shall provide for the widest practicable and- appropriate dissemination
of information concerning ils activities and. the results thereof.” =

-~ — NATIONAL AERONAUTICS AND SPACE ACT OF 1958

NASA SCIENTIFIC AND TECHNICAL PUBLICATIONS

TECHNICAL REPORTS: Scientific and
technical information considered important,

complete, and a lasting contribution tolexisting

knowledge. =

TECHNICAL NOTES: Information less broad

in scope but nevertheless of importance as a
contribution to existing knowledge.

~ /TECHNICAL MEMORANDUMS:
Information recdiving limited distribution (
because of preliminary data, security,classifica-
tion, or other reasons. —

CONTRACTOR REPORTS: Scientific and
technical information generated under a NASA
contract or grant and considered an important
contribution to existing knowledge.

1

y PUBLICATIONS: Information on tééhnology

TECHNICAL TRANSLATIONS: Information

published in a foreign language considered
to merit NASA distribution in English:

SPECIAL PUBLICATIONS: Information %
derived from or of value to NASA activities. \
_Publications include conference proceedings, :
‘monographs, data compilations, handbooks,

sourcebooks, and special bibliographies.

|

TECHNOLOGY UTILIZATION. |

used by NASA that may be of particular
finterest in commercial and other non-aerespace
applications. Publications include Tech Briefs,
Technology Utilization Reports and Notes,
and Technology Surveys.

Details on the availability of these bub/ications may be obtained from:

SCIENTIFIC AND TECHNICAL INFORMATION DIVISION

- NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
\ - Washington, D.C. 20546 4 ‘

% =





