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INTRODUCT |QN

For several years upper atmospheric winds over the lower West
Indies have been studied by firing high altitude ballistic probes from
a sixteen-inch gun. The installation of a similar 16 gun at Yuma
Proving fround, Arizona, early in 1966 has made possible a similar
study of winds in this region. These firings are being carried cut
by the U. S. Army Ballistic Research Laboratories, Aberdeen Proving
Ground, Maryland, under the direction of Dr. Charles ¥. Murphy, and by
the Space Research Institute of lckill University, Canada, under the
direction of Dr. G. V. Bull.

Atmospheric winds are studied by releasing chemical trails from
the gun-fired probes during the upper portion of their trajectories.
To date, the primary chemical which has been released is trimethyl
aluminum (TMA). TMA produces a chemiluminescent glow in regions of
the atmosphere above 85 kilometers, thus allowing the trails to be
photographed while being distorted by upper atmosphere winds. ’The
photographs are then reduced to orovide wind information by Space
Instruments Research, Inc. (SIR), using computer techniques.

The purpose of this report is to summarize results of these
studies for the period from November 16 through November 19, 1966,

A "Table of Trail Information' is given on page 15 and lists the trail
number, shot number, date, time and altitude interval. Previous
result; for winds over Barbados, West Indies, are covered in Technical
Reports No. 1, 2, 3, and 5. Technical report No. L covers previous

results for winds over ' .a, Arizona.
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DATA ACQUISITION

The chemical trails are formed almost vertically over the gunsite
(longitude 114.3%. latitude 32.9°N) and extend from an altitude of
approximately 85 kilometers through apogee. In some firings, TMA is also
released on the down leg of the trajectory. To the unaided eye, the
chemical release first appears as a straight white trail resembling a
jet contrail. Within a minute or so, the trail is distorted into strange
shapes by the upper atmospheric winds (see Figure 1) and fades from view
within approximately fifteen minutes after initial release.

Space Instruments Research has established three photographic
triangulation stations at Yuma and fila Rend, Arizona, and Rlythe,
California. These sites are located at distances of up to 150 kilo-
meters from the gunsite (see Figure 2).

Equipment at each site, built by SIR, consists of a camera unit
containing two seven-inch focal length cameras mounted on a concrete
pedestal, and an electronic control unit. Cameras are automatically
pulsed to take exposures of 3, 6, and 12 seconds duration every 30 seconds.

Since commercial power is either unreliable or unavailable at many
site locations, SIR has developed a battery operated 115-volt power
supply for the control equipment. The power supply is tuning-fork
controlled and provides 60 cycle power with an accuracy of 0.005% for
the camera programmer so that picture; can be taken simultaneously at
each site. A data block containing 24 tiny lights, mounted in each
camera unit, records time, firing number, and site information in the

corner of each frame of film.
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During a typical night's operation, the gun is fired at one to two
hour intervals, from sunset to sunrise. Photographs are taken by all
sites during the time that the trail is visible. The film is then

returned to Atlanta for processing and data reduction.
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DATA REDUCTION

Several computer programs have been developed which make it possible
to calculate upper atmosphere winds from measurements made directiy on
the photographs of the luminous trails.

Since the method used is basically three-dimensional triangulation
using spherical trigonometry, it is necessary to know precisely the
direction each camera was pointed.during a given firing. The direction
is determined by first taking accurate measurements of the locations of
several star images on the film, and then computing the azimuth and
elevation of the optical axis of the camera by means of a computer program.
This computer program makes use of the celestial coordinates of some
6,000 stars which have been stored on magnetic tape.

Vind speeds and directions are then determined from the location
of the trail in space at a succession of known times. The location is
found, using either a point location program or a trail location program,
or both, and depends on the physical shape of the chemical release cloud.

Point location method. |If the chemical release exhibits discrete

points (resulting either from turbulence or from the nature of the
release mechanism) and these points can be identified on films from
two or more sites, the point location program can be used to calculate
the position of each point in longitude, latitude, and altitude above
sea level.

These calculations are made from data taken at successive times.
A wind program is then used to calculate both vertical and horizontal

winds from the motion of these points as a “unction of time.
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Trail location method. Most of the chemical releases produce a

smooth trail having few, if any, identifiable points. In such cases,
film coordinates of a large number of incremental points along the

film image of the trail are fed into the computer from data from two or
more sites. The trail location program attempts to triangulate each
point from one site with many points from another site, finally choosing
points from both sites whosc optical paths from camera into space form
the closest spatial intersection. After doing many hundreds of such
calculations, the computer is able to construct coordinates for a mathe-
matical curve in the shape of the trail in space. Then, as with the
point location program, winds can bc determined from the motion of the
curve with time. YHere, however, it must be assumed that vertical winds
are essentially zero. This assumption is borne out by previous studies
which have shown vertical winds in this altitude region to be of the
order of a few meters per second compared to horizontal winds ranging up
to 150 meters per second.

Corrections for variables such as atmospheric refraction, rotation
of camera about optical axis, and camera focal length, are incorporated
into the programs to maintain high accuracy. Focal length and camera
rotation are, in fact, calculated from m=asurements of the positions

of star images on the films.
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Following the ''Table of Trail Information,' horizontal wind
velocities are presented in tabular form and in plots of wind speed,
direction, and components.

Winds were calculated at altitude intervals of one kilometer.

Points on the various plots show the actual computed result, as listed

fos3 Raeny By

in the table preceding the plot. A curve has been fitted to each set of
points to aid in detecting wind patterns and to indicate reliability

of the plotted results. Each curve has been drawn with a knowledge of

intermediate results leading to the wind calculations and of the con-

sistency of the winds as calculated between each of the five or more

Kastrpee. &
*

time intervals used. In cases where point-to-point curve fittinag was

not thought to reflect actual variations in wind speed, direction, or

components, a morc appropriate smooth curve has been drawn. Otherwise,

[

the curves are fitted directly to the data points. Results of certain
portions of the trails are at times less accurate than others due to the
spatial orientation of those trail segments relative to the avaiiable
photographic stations. Less accurate data also can result from photo-
graphs obscured by haze and clouds and from trails of short duration.

Vind speed plot. This plot shows the speed of the wind in meters

per second as a function of height in kilometers ahove sea level.

Wind direction plot. The wind vector is considered to point in

the direction toward which the wind is moving. The direction plot shows
the direction of this vector in degrees clockwise from north as seen from

above. Thus, a wind direction toward the east would be 90 degrees.
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Wind components plot. Vhile plots of wind direction and speed do

completely describe the wind vector, it has been found helpful in
studying wind patterns to present the north-south (N-S) and east-west
(E-W) velocity components of the vector. In the north-south plot, north
is positive; south is negative. In the east-west plot, east is positive,
west negative. Components are plotted in meters per sccond versus height
in kilometers.

The wind direction and components described above are rcferenced
to true north. In addition, components have been calculated relative
to magnetic north for comparison with other ionospheric phenomena.
These components are not plotted but are listed in the tabulations
preceding each set of plots.

Throughout this report, where shorter notation was desirable,
"Up'' or "U" and '"Down'' or ''D'' have replaced uptrail and downtrail,

respectively.




FIGURE 1

l PHOTOGRAPHS OF SHOT TWENTY-SIX

Photography taken 132 seconds after firing:
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3 YUMA BLYTHE GILA BEND
2 This set of gictures shows trail just as the vehicle stopped releasing

A chemical. Numbers indicate altitude in kilometers<.
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: Photographs taken 202 seconds after firing:
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§ These pictu.os shov trail corresponding to ground plot on next page.
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Figure 2

Location of SIR Photographic Stations

HARP - Yuma
i I b '
California
Blythe
site
P
Arizona
" 33.5°
0 25 50 75
Colorado Kilometers
River
Shot Twenty-Six Ground Plot
T+202 sec. (heights in km.)
106 09‘
10 119
123
101 129 Gila Bend
* Slteou
OGun site
d JSfuma site
Yuma
o}
114.0° 113.0
1 ; 1
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SYNOPS1S OF RESULTS

The following comments may be helpful in interpreting the data contained
in this report. Only those trails with unusual characteristics are
discussed.

Trails Ho. Y12, Y13, Y22, and Y23 gave unusually high wind speeds
which were generally in an eastward direction. On all four trails these
high wind speeds occurred primarily in an altitude region from 104 to
112 kilometers.

Trail No. YI3

Results at several altitudes of the uptrail were unobtainable
because of insufficient data. The downtrail, however, did provide
results at some of these altitudes, and the curve was consequently
drawn through plotted results. For altitudes where neither uptrail nor
downtrail provided results, a dashed curve was drawn in a smooth fashion.
Separate curves were drawn at altitudes where confirmed differences in
uptrail and downtrail exist.

These differences in uptrail and downtrail results are primarily

in wind speed. The wind direction at some of the altitudes where speed

differences occur is the same.

Trail No. Y15

Uptrail and downtrail winds were distinctly different at practically
all altitudes for which both up and down results were obtained.

Trail No. Y20

The apogee for this shot (No. 2%) was quite high, being approximately

180 km. However, since the chemical was spread over such a long range,

-10-
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the visible trail faded very rapidly, particularly at the high altitudes.
Therefore, only wind data up to 167 km was obtainable.

Trail No. Y22

The wind results of the uptrail and downtrail again differed

distinctly at some altitudes. 7Yhe magnitude of difference becomes

larger with increasing altitude.

-11-
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TABLE OF TRAiIL INFORMATION

Trail
No. Shot Ho. Date Time (MST) Altitudes (km)
Y10 017 1€ November 1966 18:41:24 92~-112
Yl no18 1€ Movember 1966  20:41:52 20-119
Y12 noje 16 November 1966  22:32:07 90-112
Yi3 no2n 17 November 196€ 00:15:13 96-129
Yih 0022 19 Hovember 1966 18:18:47 88-120
Y15 0023 13 November 1966 20:12:2] 85-127
Y16 no24 18 November 1966 21:49:42 Bo-139
Y17 0025 18 Movember 1966 23:43:00 ga-138
Y18 no28 15 November 1956 01:01:22 a}-14k
5 Y19 nez7 19 November 186¢ 02:35:35 88-120
{ Y20 o078 12 'ovembar 1966  ©h:52:53 92-167
Y21 0039 16 Mavember 1966 19:45:90 93-142
Y22 0031 19 Movember 1966  21:21:29 91-111
§ Y23 0032 19 Hovember 1966 22:37:53 90-111
A Y24 0033 19 Hovember 1966  23:59:1k a1-147

-15-
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TABULATIONS AMD PLOTS

FIFTEEN TiA TRAILS - 16-19 MOVEMBER, 1966

The wind vector as given in this report is considered to
noint in the direction toward which the wind is blowing,
(that is, a west wind is toward the west.) Most
meteorologists are accustomed to a 180° difference,
(that is, a west wind is from the west.)
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YUMA

ALTITUDE DIRECTION SPEED

(KM)
9240
9340
9440
9540
9640
9740
9840
99,0

10040

10140

19240

10340

104409

105.0

10640

107,90

108.0

109.0

110,90

11140

11240

WIND
{DEG)
318,17
321.1
3279

Te2

2043

2Be7

43.9

7867
10840
11947
116.8
106.1

628

409

297
20840
220.8
22062
21946
22444
23142

TRAIL NO. Y10

16 NOVEMBER 1966

WIND
{M/S)
3967
4145
4245
53.5
5669
51l.1
40,3
3067
32.2
3448
2946
206
15.4
2245
19.1
2407
6840
8742
110.4
11847
12345

18-41~24 MST

UPTRAIL
GEOGRAPHIC MAGNETIC
WIND COMPONENTS (M/S)
N-$S E-W N-S E-W
2948 -2642 22¢4 -32.7
3203 "2600 2409 "33.2
3640 =226 2943 -30.8
5361 6e7 531 -646
53e4 19.8 5646 640
4448 245 4945 12.7
29.0 279 3540 19.5
640 30.1 13.2 2747
‘909 300{) -201 32.1
=174 302 ~9e¢4 33,6
=13.3 2644 ~6e4 28,9
~5¢7 1908 ~0.7 20¢6
740 13.7 1062 11.6
17.0 1447 2061 10.1
166 9.5 1844 501
~-21e8 -11l.6 "2400 ‘5.9
-51e5 4444 -6008 “30.4
-6646 =562 ~78e4 -38,.1
-8560 -7Qe5 =997 “~47T &
~864.9 -83.1 -10247 -59.6
~77e3 “9603 -9846 -74.3
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WIND COMPONENTS

N-—
E~

S
w

up
0

TRAIL NO. Y10
18:41:24 MST

16 NOVEMBER 1966

H.A.R.P. YUMA

146}—
142}—
138}
134}
130 f—
126}~
122 }—

18—
HEIGHT L
K
km)

1o
106 —
02—
88—
94—

9(]L

86—

I

I I T

-80 -40 0
SPEED (m/s)

120




WIND SPEED TRAIL NO. Y10
e UP 18:41:24 MST

16 NOVEMBER 1966
H.A.R.P. YUMA
1 | T | 1
A 146 |— _
1421— ]
138 }— —_—
— —
134}— —
130}— _
126 — ]
A - _
122}— _
18}— —
HEIGHT L -
k
(km) o _
10— ]
n -
98— _
i 94 |— /{ |
: 90— ]
86— -
| | I | l ] l 1
i 40 80 120 160
' SPEED (m/s)
1 . i _



WIND DIRECTION
¢ UP

TRAIL NO. Y10
18:41:24 MST
16 NOVEMBER 1966
H.A.R.P. YUMA

146 }—

142 —

138

134}—

130+—

126

1224—

18—
HEIGHT
(km)

14—

10—

106 —

02—

88—

94—

80—

86—

I .

| |
| L

80 160

240 320 40
DIRECTION (deg)
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ALTITUDE

{KM)
90.0
91.0
92.90
93,90
94,0
95.0
96.0
97.0
98.0
99.0
10G.0
101.0
102.0
103.0
10449
10540
10640
107.0
168.90
109.0
110.0
111.90
11240
113.0
114.0
115.0
11640
117.0
11840
119.0

DIRECTION

WIND
(DEG)
54.0
34067
9.0
4643
784
88.0
7947
78e6
812
9545
1025
10545
12647
21543
21249
21165
21367
22606
233.3
25546
26141
26917
2845
28845
29148
30146
3053
3073
30945
31746

TRAIL iGe Y11
16 NOVEMBER 1966

20-41-52 MoT

UPTRAIL
SPEED GEQGRAPHIC MAGNETIC
WIND WIND COMPONENTS (M/S)

{M/5S) N-S E-wW N-S E-w
5.7 3e¢4 4e6 bel 3.6
‘007 ‘0.5 -106 400 —207
506 5.6 0.9 5¢6 -0.5

10.7 Te4 Te7 9.1 5.6

2146 4ol 21.2 945 19.5

32.0 l.1 32.0 8.9 3047

3747 6.8 37.1 15.7 34,3

43,2 8.5 4243 1847 38.9

5046 7.8 50.0 19.9 4645

71.8 ~-6.9 T1e5 10.9 71,0

7469 -16.2 7361 203 7(008

6443 -1702 6240 ~-1e4 64.3

2143 -1247 17,1 -8.1 19,7

71.3 -58.2 -4]142 -6646 -25.6

11042 =925 -59.9 ~10444 =35.3

12544 '10609 -6546 "119.8 -37.3

13346 -111.1 ~T4.1 -125.9 -44,45

135.3 -93.0 ~98.2 -114.3 -72.3

136.3 -8l.5 -109.3 -105.9 -85,.9

133.0 -33,0 ~12848 -63.7 -116.7

138.8 -2le4 -137.1 -54.45 -127.6

14545 -0.7 -145.5 -3645 -140.9

161.3 4V43 -15642 0.6 -161.3

15703 49.8 "149-2 1105 —15609

155.8 580 -14446 2046 -154.4

14049 7363 -119.2 4147 -133.6

135.8 185 -11048 4848 -126.7

13560 8l.8 -10744 528 ~12442

132.1 83.9 -102.0 5642 ~119.5

100.8 The5 6749 55.5 -84,1




UP

N-S o
E-W

WIND COMPONENTS

TRAIL NO. Y11
20:41'52 MST

16 NOVEMBER 1966
H.A.R.P. YUMA

146
142
138
134
130
126
122

18
HEIGHT
(km) g

110
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102
98
84
80

86

|

| [ ! ] |

-160

=120

~40
SPEED (m/s)

0

40 80
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Ll e

WIND SPEED TRAIL NO. Y11

e UP 20:41:52 MST
16 NOVEMBER 196€

H.A.R.P. YUMA

I , I , 1 l | I
146— —_
142}— —
138}— —
134}— —
130}— —
r— —
— -
122[— —_—
118 .__1
HEIGHT .
km)
( 114 ]
-
110 —
106 —
ﬁ
102 —
98 —
94 —
90 —
86— —
. | -
l I ] I | L | I ]
40 80 120 160

SPEED (m/s)




WIND DIRECTION TRAIL NO. Y11
e UP 20:41:52 MST

; 16 NOVEMBER 1966
H.A.R.P. YUMA
; ,
2 | | | l I | | I | | I T I
é | 146}—
g 142}—
3 { =
. {
y 138}—
| =
- |
134 +—
& "
; 130}—
: 126}—
i 122}—
] ! 18—
: HEIGHT
(km) |
: 14—
|
3 1o
2 106{—
2
/ 102}—
: 98—
Z 94}—
¢
: 90}—
z 86—
1 -
| | ! ! | l I ! | | | | !
1 240 320 40 120 200 280 0
% DIRECTION (deg)
i




Bl oM

T tad

AR Y

Ll A

L W T

YUMA

AL TITUDE

(KM)
90.0
91.0
92.0
93.0
94,0
95,0
96.90
9740
98.0
99.0
100.0
101.0
10249
103.0
104,0
105.0
106.0
107.0
108.,9
109.0
110.0
111.0
112.0

DIRECTION

winND
(DEG)
13245
11446

9u.9

8746

96«8

975

9745

929
10443
157.6
185.8
20260
21644
23446
24248
25443
26245
268.6
284,41
293.7
310.6
311.0
315.8

Y
(1

16

SvrheU
wiNU
{M/S)
l“l‘f
1se42
1245
37.6
39.0
4544
59.3
Y
61.9
4740
115
7643
8449
11845
12649
149.7
153,0
169.1
17345
181.3
132.8
12844
118.3

NIL r‘\'\/o !’12
NOseour R 1y

v IKATL

GEOOG

N=-
_908
'505
-U.Z
1.6
"'"’06
‘509
‘7.7
=33
=1543
~43,45
"’7101
-7U07
—68.3
-68.7
"58.0
‘1400‘4
-2U.0
"‘402
42.3
72+9
864
84.3
8448

66 =30 =0T Mol
RAPHIC MAONETIC
WIND COMPONENTS (M/5)
Y N=-5 E-W
10.7 ~EeY 12.8
12.0 ~244 13,0
12.5 29 i2e2
37.6 10.8 36,0
3847/ 5.1 38.6
4540 S5¢4 45,1
58.8 7.0 58.9
64.6 12.7 6344
60eUL -0.1 619
17.9 -3708 28.1
*703 —7007 1004
~28eb6 ~-75e6 ~10.3
~50.3 ~-7846 -31.9
‘9606 -90.4 -75.7
”11208 ’8400 ‘9501
~14442 -T4.7 ~-129.8
_15106 -56e7 ‘14210
-169.1 -45.7 -162.9
-168.2 -0e4 -173.4
—16509 2908 ‘17807
—10008 5809 '119.0
~96.8 5749 ~-114.6
—8205 6109 -106.8




i WIND COMPONENTS TRAIL NO. Y12
uP 22:32:07 MST

i6 NOVEMBER 1966

E-W o H.A.R.P. YUMA
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|
w
(o]
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. 146 — — —
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4 SPEED (m/s)

el




T R T,

ML AR

WIND SPEED TRAIL NO. Y12

e UP 22:32:07 MST
16 NOVEMBER 1966

H.A.R.P. YUMA

| l I [ 1 l | l T

146

142

llLli

138

l

134
130
126
122

118
HEIGHT

k
( m)”4

106
102
98
94
90

86

et
|
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—_—

Hop— —
- .
N
.

-
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N I BT I B

40 80 120 160
SPEED (m/s)




TR

L LR T Iepnpre s o

WIND DIRECTION TRAIL NO. Y12
e UP 22:32:07 MST

16 NOVEMBER 1966
H.A.R.P. YUMA

LR A NGk VAES S il L adais)

I ] 1|III'IIT]I

RIE D R A Doy v e 2 ot

B 146|—
] 142|—
: 138}—
3 |

134—

30—

126

1 122f—
-
g 18—
4 HEIGHT |

: (km)

; 114}~
-

i 10—
E 106—
: u
; 102|—
1 98| —
: 94—
; 30—
4 86—
i

I

|

] l | L i

|

|

l

| IS N

1

80

160

240

320 40
DIRECTION (deg)

120

200




Bl

i

YUMA

ALTITUDE

{KM)

96,0

97.0

98.0

99.0
100,90
10600
107.0
108,90
109.¢
110.9
111.0
112.0
113,0
116.0
118,90
119.0
12040

ALTITYDE

{KM)
103.0
104.0
105.0
106.0
107.0
198.0
109.9
110.9
111.0
112.0
113.0
ll&.O
11540
116.0
117.0
118.9
11940
120.0

DIRECTION

WIND
(DEG)
12342
14641
18646
22847
24809
28447
2897
298.8
31241
34543
Ue2
166
2849
3440
36.2
3845
4448

DIRECTION
WIND
(DEG
21467
2817
28545
29046
293.8
301.6
3174
338,40
358,40
1566
261
3243
3545
3Tet4
37.9
3949
460
5549

TR
17

SPEED
WIND
(M/75)
59.9
5947
78.3
82.6
109.9
16546
16746
160.2
15444
lla.?
112.1
117.2
129.5
116.1
9346
683
59.6

SPEED
WIND
(M/S)
150.9
162.6
16547
162.7
15G.6
l46.6
138.8
i19.8
110.6
11741
12742
131.9
120.8
102.9
8743
670‘}
4 e/
43 ts

AIL NO. Y13
NOVeMBER 19

UPTRAIL

GEOG

N=~S
“32'8
*Q906
-7708
-SQQB
-39.6

4240

5604

772
103.6
110.9
11261
112.3
11344

9642

7545

5345

4243

VOWNTRAILL

GEOG

N-$§
123
33.1
4444
5743
6U.7
15.8
102.2
illel
l1vue5
112.8
11“03
1115
983
818
6539
518
54e2
2“03

bb

00~-lo-13 MST

RAPHIC MAGNETIC
WIND COMPONENTS (M/S)

E-w N-S E-W

5001 “1905 5606

3303 —3909 4405

-5.1 ~7746 1043

‘52.0 ‘6801 ‘46:7
-102.5 -6346 -89.6
‘16002 13 “16506
-157.8 i5.8 -166.8
-1640.4 4043 ~-155,.1
-114.5 7242 -1364,5

-29.2 1003 ~5546

Ot 108.7 =27.2

33.4 117.1 4,17

6245 125.3 32.7

65.0 109.2 39.3

5543 868 35.0

4245 6243 2840

42.0 5143 30.3

RAPHIC MAGNETIC
WIND COMPONENTS (M/S)

E-W N-S E~W
“150.4 —2501 —148.8
~159¢2 ~Tel ~162.4
-159.7 3.7 -165,7
"15202 18.1 "16106
~137.8 24 e9 -148,5
-124.8 4347 ~139.9

‘9309 7509 ‘115-2

~4448 9he 7 ~70e8

’3.9 10601 “‘1.0

ile5 11741 248

9569 12445 2640

TJe5 12544 4049

TCe2 1126 4348

525 *LEN) CLANRY

“3.06 BO. 0 12,0

434 607 29,3

35 3 4148 'h,8

Ahe 9 3246 78a8




WIND COMPONENTS TRAIL NO. Y13
UP DOWN 00:16:13 MST

o o 17 NOVEMBER 1966

N-S
E-W e A ' H.A.R.P. YUMA

< | ! T ' T T T T I T T
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At i e 5 ST KR
'
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: 1 l S j 1 J | 7 1 J |
~160 -120 -80 -40 0 40 80

: . SPEED (m/s)

TR At a1t
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T Lt B < RN M TR S

WIND SPEED TRAIL NO. Y13
e UP 00:16:13 MST

« DOWN 17 NOVEMBER 1966
H.A.R.P. YUMA

| I ] 1 T
i | | | ]
146 }— ]
1420 —
138 — —_
. _
134)— —
- -
130— —
— -
122}— ]
118}— _
HEIGHT | -]
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106 }— —
= -
102 b— ]
98— /'/ _
'/’
b ? .
94 }— _
90 j— .
86— _
T T T
40 80 120 160

SPEED (m/s)



WIND DIRECTION TRAIL NO. Y13
¢ UP 00:16:13 MST

4 DOWN 17 NOVEMBER 1966
H.A.R.P. YUMA

| ] i | | I i T -

146 |—
142 |—
138—
134 +—
30—
126—
122—

18—
HEIGHT
(km)

N4 /

HNo— »

106 f— .((-/

B A
02— /’/
- "’
98— ///.//"
| //"
94—
30—
86—
o | l | I ] I 1 I | I | : I
80 160 240 320 10 ™ 5
TOLEC Tt e




ek

oow SRR

YUMA

ALTITYDE

{KM)
88.0
89.0
90.0
91.0
92.0
93.0
9440
95.40
96.0
97.0
98.V
99,0
160.0
101.0
102.9
193.0
lQh.O
105.0
106.9
107.90
108.0
169.96
110,0
111.0
112.0
113.9
11440
115.0
11649
117.90
118.0
119,90
120.,0

DIRLCTION

WwIND
(DEG)
2029
21045
22445
22842
2281
2315
25541
26942
28767
298.6
311.6
347617
13.1
365
62«4
8964
887
255
350.0
3362
33646
351.7
35567
GeC
16¢7
88.9
1260
13162
13242
13760
141
14269
1512

TKAIL NOe. Y14
18 NOvLiMubLr 1966

SPEED
wiND
(M/5S)
4265
4641
43,0
49,1
l‘?.g
49.0
56.8
61.0
49,1
4104
36.5
34,0
4048
4161
39.3
39.2
33.9
33.0u
39,3
38.8
3641
2745
25.6
2142
12.4
7.8
1667
16.8
2069
2640
26.9
2b.0
24o 4

UPTRAIL

GEOG

N=5S
—3902
—3907
~3Ve7
-3001
-32.0
~3uved
~14.6

~-Je8

1449

19.8

2442

33.2

39.8

3340

18.2

Vet
Ue8

2948

2847

355

3342

27.3

255

212

11.9

Uel
~8Beb
~11.1
-1440
-19.U0
‘2100
-2Ue8
'2104

18-18-47 MOT

RAPHIC MAGNETIC
WIND CUMPONENTS (M/S)

E-w N-5 Z-wW
~16+6 =421 -6.4
-23¢4 44,42 ~1249
_3062 -3702 _2107
=33.6 ~-37:4 -2502
=356 -39.8 -2646
-38.4 -39.0 =29.7
=54.9 277 =49.6
-61.0 —1508 -5809
-46.8 249 -49.0
~36e¢4 1002 -40.2
-2703 1607 —32.4

-702 3004 -1502

9.2 40.8 -0.9

24 ¢4 38.0 1545

3448 2642 29.2

39.2 10.0 37.9

33.9 9.l 32.7

1442 3244 6ol

=68 35.8 -16.1
=1547 3045 -24.0
-l444 2806 -22¢1

-440 2505 -10.6

'109 2402 -8.1

0.0 2045 -542
3.6 12.4 0.6
78 2.0 7e5

11.9 =544 13.7

1246 -Te1 1449

155 -9.8 1845

1707 -laol 2108

1649 -1642 2145

157 -1643 2043

11.7 -17.9 16.6




WIND COMPONENTS TRAIL NO. Y14
[ up 18:18:47 MST
N-S o 18 NOVEMBER 1966
‘ E-W o H.A.R.P. YUMA

‘ 130 — A

; 126— + —

18—

HEIGHT |
(k
-

pre

1o

-

106 —

=

102+—

98—

94+—

80—

i | I | I I l } 1 .| | l I - l ]

1461— 4+ —
142}— + ]
138f— 4 —

! 134 — —+ —_—

122 — -+ —

86— . —

-120 -80 -40 0 40 80 120
SPEED (m/s)




WIND SPEED TRAIL NO. Y14

o UP 18:18:47 MST
18 NOVEMBER 1966

H.A.R.P. YUMA

Gk 1ol

b (A ciiagsc

IS

[ Rt auieaiEas

146

lTr

142

138

134

ITT rl

130

IZBL—
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118
HEIGHT

k
( m)”4

1o
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9
9
Y

86—

I

1

T

T

l

80 120
SPEED (m/s)

160




s

ARk

S ar et

s o

AL Ly

146

142

138

134

136

126

122

118
HEIGHT
(km)

114

110

106

102

98

94

80

86

WIND ODIRECTION

e UP

18 NOVEMBER 1966
H.A.R.P. YUMA

TRAIL NO. Y14

18:18:47 MST

|

]

1

80

160

240

320 40
DIRECTION (deg)

120

200




i

RO AN R A by 7

b Gl anaEE

YUMA

ALTITUDE

(KM)
85.0
860V
87.0
88.0
89.0
90.6
91.0
92.0
93.0
94,0
95,V
96.0
97.0
98.0
99,0

100,0
101.0
102.0
103.90
104,60
165.0
106.0
1607.V
168,90
109.9
1104V
111,.¢0
112.9
113.0
116aV
115,90
116e¥
117.0
11849
119.0¢
12v.0
1¢iev
122.0
12569
12440
12500
1264V

OIRECTION SPEED

WIND
(DEG)
17643

183.2
190.9
2026
20946
20845
2104
25046
290.1
32967

19.1

3246

4545
10467
11845
12942
13546
1414
14641
15743
2057
2275
25842
3078
34944
353.1
351.8
34800
344,49
34367
338.1
21565
2812
25843
24365
22949
22244
22904
22700
2298
23448
2401

TRAIL NCe Y15
18 NOVEMBER

WIND
(M/S)
5544
5le4
48.2
4543
46.1
4040
32.0
23.8
304
26ets
2944
42,1
4043
5349
6761
8l.1
8543
8G.8
89.0
75.9
17.9
14.0
11.2
10.0
17.0
1945
20,9
2249
23.0
2267
210“
174
14eb
do"]
2061
2349
29.0
2842
37.2
‘01.5
4542

Sel

uPTRAIL

GEOG

N=5
-544.6
-51.3
—4704
-41.9
-4Vl
—3501
'2706

-7.9
1U04
2044
2746
35e4
2842
-13.6
-32.1
"5103
-60.9
-7Vl
‘7308
~Tuel
-16.1
-9¢5
—~2e3
61l

167

19.4

2Ve7

2244

2242

218

169

124

208
~4e2

-3940
-15e4
'ZloQ
-18.3
-27eh
-26.8
—-26eQ

‘2’05

20-12-21 MST

RAPHIC MAGNETIC
WIND COMPUNLONTS (M/S)
E-wW N-S E-w
903 '5006 2205
-2.9 -50e¢4 3.8
-9.1 -4842 2.8
‘1704 -4409 -606
'2208 “4405 '1202
—1901 —3807 —909
‘1602 ‘3007 —809
=225 ~-13e2 -19.9
—2805 301 “30.2
-16+7 15.7 -21l.2
Yeb 29.1 245
227 39.9 13.3
2848 3444 21.0
5242 -0e3 53.9
59.0 -1606 65.1
6208 ‘3493 73.5
5947 -4443 72,9
5640 =542 7145
49.7 -59.3 6643
29.3 _6007 4507
-7.8 -175 -346
-10.3 ~11.7 ~Te6
-11.0 —409 —1001
-709 “00 -902
-3.1 154 -7.1
-2¢3 1842 ~7.0
-300 1903 “8.U
446 2066 —1000
-640 20.0 -11.3
~6el 19.6 -11.6
-8.0 1703 -léov
~12.2 Sev ~-14.,9
-14.1 -0.8 ~16ab
=203 -390l -lbeb
~lteu -1342 el e
-18.3 -1944 =159
-1946 =256 —1ie
-ZIOQ —2300 -1baec
=272 ~31e3 -Zvuel
-31s7 -3368 -24.1
~3649 -3443 -2 el
-47.8 -38 e =496



DOUMINTRAIL

ALTITUbE DIRECTION SPEED GEOGKAPHIC MAGNLETIC
WIND WIND WwIND COMPONENTS (M/5)
{KM) (DEG) {M/S) N=S E-wW N-S E-w
101.90 14646 7605 -6308 4202 -5144 5646
102.9 1503 664 =577 32.8 =479 4640
103.9¢ 15642 6047 -52.7 30.2 -43.6 42,2
104,0 158.0 4648 -4343 175 -37.7 2746
105.0 21545 20.5 -16.,7 -11.9 ~19.1 ~Te4
106.0 25743 21.8 ~408 ~2143 ~9.9 -19.5
107.0 27509 2102 2-2 “2101 ‘301 ‘21.0
10840 29807 1643 708 ~1443 440 -15.8
109,90 3529 1244 12.3 -1.5 116 ~4e5
11040 35944 16.9 16.9 -0.2 16.3 ~4 4
llloo BQQOZ 2206 2107 —601 1905 ‘11.3
| 112,90 33646 2606 24e4 -10.6 21.0 -16.3
‘ 113.0 3284 2744 23,3 ~1443 19.1 -1946
114,0 32147 2643 2046 ~16.3 16.0 -20.9
11500 311-5 25.1 1606 "1808 1105 '2203
116.6 298.0 23.5 11.0 -20,7 5.6 ~22.8
117.0 28343 214 49 -20.8 -04 =214
. 11840 26649 2140 -1.1 ~20.9 -6e2 ~20.0
| 119.0 25041 21.9 -7t -20.6 -12.2 ~18.1
120.0 2296 21.8 -1l4.1 ~16¢6 -17.8 ~12.6
121.0 22049 2446 ~18.6 -16.1 -22.0 -11,.,0
122.9 2191 23.7 ~18.4 ~-14.9 -21.5 -9.9
123.0 2168 18,9 -15.1 =11.3 1744 ~Te2
124,090 218.0 14,5 ~1le4 ~849 -1342 -5.8
12500 21909 9.9 —706 ~6e¢3 ~-8.9 ~462
12600 21508 3.5 “209 21 ~-3.3 ~1e3
127.0 4246 3.8 2.8 246 34 1.8




AR

WIND COMPONENTS TRAIL NO. Y15
UP DOWN 20:12:21 MST

N-S o o 18 NOVEMBER 1966
E-W o A H.A.R.P. YUMA
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HEIGHT L
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SPEED (v s)




WIND SPEED TRAIL NO. Y15
e UP 20:12°21 MST

4 DOWN 18 NOVEMBER 1966
H.A.R.P. YUMA

l N L 1

146— —
42— —

138 — —

134— —
130F— —

126 _
_ 122 —_
18 —
; HEIGHT |
: km)
) g ——
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10 _
E
F 106 —
102 —
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E 30 ]
86|— -

| 4 l | l | I |

40 80 120 160
SPEED (m/s)




WIND DIRECTION TRAIL NO. Y15
e UP 20112721 MST

a4 DOWN 18 NOVEMBER 1966
H.A.R.P. YUMA

-]

{ I 1

g 146—
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1384—
134 —
% 130(—
126(—
i 122f—

18—
HEIGHT |_
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= 14—
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s
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rihosry

LRI G L A 24 Lol SO T 118

ey

AL L

TS

| -

YUMA

ALTITUDE

(KM)
89.0
90.0
91i.0
92.90
93.0
94,40
95.0
9640
97.0
98.0¢
99.0
10G.0
101.,0
102.90
103,0
104,0
105.0
106.0
107,90
168.0
109.9
110.90
111.0
112.0
113.0
114,90
115.0
116,90
117.9
118490
119.0
120.9
121.9
122,90
123,09
124,60
125.0

DIRECTION SPEED

wIND
(DEG)
26845
26846
27046
2710
28748
35243
98.8
10549
107.7
110.1
11643
12642
15545
20045
22946
24943
2571
261.8
2651
26T ¢4
26645
26948
27241
28463
291.9
2934
302.8
312.4
31748
3248
333 ¢4
337.9
3453
35247

O3
120
16¢4

TRAIL NO. Y16

18 NOVEMBER 1966

vPTRAIL
GEOGRAPHIC

WIND WIND CCMPONENTS
{M/5S) N-=S E-w N
2601 -Ue7 —2601 -
2896 "007 "2806 -
21.1 002 -2101 =
1805 003 _18.5 -
18,3 5.6 =174

4.6 445 -046

18.0 —2+8 1708

32.0 ~8.8 30.8 -
39.4 "12-0 37.5 -
43,1 =168 4064 -
53.9 =23.9 4843 -1
63.7 -3746 5let -2
5402 ~49,3 2205 -4
4642 -43.3 -16.1 -4
38.5 =25.0 -29.3 -3
33.9 =12.0 -31.7 -1
35.4 -709 ‘3405 -1
3702 —503 ‘3609 —1
39.5 34 -3904 -1
41.0 -1.9 ~41e0 -1
43.9 ~2e7 =438 -1
43,3 -U.2 ~43.3 -1
‘9200 105 "4109 -
36.5 900 -350l9

35.7 1343 =33,.1

35.1 1309 —3202

3646 19.9 -30.8 1
39.7 2608 -29 4 1
3809 288 _Zéol 2
39,9 3246 -23.0 2
4342 3846 -1944 3
4706 441 -17.6 3
5()08 4902 "14’.9 4
5440 5345 649 5
5742 5742 Oe3 5
6149 6Veb 1243 6
646l 6165 1841 6

21-49-42 MST

MAGNETIC
(M/S5)

~-S E-W

7.1 ‘25.1
7.7 "27.5
5.0 "20.5
4.3 ~18.0
lel -18.2
[402 "1.7
167 17.9
0.9 32.0
Z2eli 3943
beb 4248
1e3 5247
3.8 59.1
202 33,9
5.9 -449
led "2202
94 -27.8
6.1 "3105
442 ~3445
3.0 -37.4
1.9 ‘3903
30‘6 _4108
009 "‘41.9
849 ~41,.,0
0.0 -36¢5
Go7 ~35.4
505 "34:6
107 "3408
8e7 -35.1
105 —320‘0
59 -30.3
2.6 "2803
803 ‘2802
45 =240
'\)02 —1909
5¢5 '}305
1e9 —-leb
4.1 et




Cad ]

ALTITUDE ODIRECTION SPEED

{KM)
12640
127.90
12840
129.C
130.,0
131.0
13240
133.90
134.0
13540
13640
137.90
138.0
139.0

WIND
{DEG)
2745
3543
4349
5361
6lel
7348
88.9
100.1
1063
11243
117.4
119.2
1228
1258

WIND
(M/S)
6847
7067
72.0
71.9
Tle6
T1le2
T4e4
80.3
87.8
89.9
35.8
9243
924
92.1

GEOGRAPHIC
N-5 E-wW
61.0 31.7
57«7 40.9
51.8 49.9
43.1 57.5
3446 6247
19.8 684

1¢5 T4 64
-14.1 79.0
2447 8442
-34,1 8302
-4441 85.1
~45.0 8046
-5000 177
‘5309 74.7

MAGNETIC
WIND COMPONENTS (M/S)

N-3
669
660
625
5549
4940
36.0
19.8
5.8
-3.2
~12.6
‘2108
—23-8
-29.3
_3309

E-W

1547
2544
35.6
4541
5243
61.4
717
8040
8747
89.0
93.3
89.2
87.6
8547



146
142
138
134
130
126
122

118
HEIGHT

k
(km)

110
106
102
98
94
90

86

WIND COMPONENTS

TRAIL NO. Y16

UpP 21:49:42 MST
N-S o 18 NOVEMBER 1966
E-W e H.A.R.P. YUMA
I [ I | I 1
| L —
- .
B 1
— —
r ——
= p—
[~ -
— -
] | b
-120 -80 120

SPEED (m/s)



WIND SPEED

e UP

146
142
138
134
130
126
122

118
HEIGHT

k
km) 14

110
106
102
98
94
90

86

TRAIL NO. Y16
21:49:42 MST
18 NOVEMBER 1966
H.A.R.P. YUMA

.

T

80 120
SPEED (m/s)

160




146

142

138

134

130

126

122

118

HEIGHT |

(km)
14

110

10b

102

88

94

90

86

WIND DIRECTION

upP

TRAIL NO. Y16
21:49:42 MST
18 NOVEMBER 1966
H.A.R.P. YUMA

_a

|

o

T T

240

320

40

120 200
DIRECTION (deg)

280 0



(.2 ar a2

) R

YVMA

ALTITUDE OIRECTION

(KM)
89.0
90.0
91.0
92.0
93,0
9440
95.0
9640
97.0
98,0
99.0
100.9
101.0
102.0
103.0
104.0
165.0
10649
107.0
10840
109,90
110,0
111.0
112.9
113.90
11449
115.0
116w
1179
1189
119,4¢
1209
121.9
122.0
12340
12440
125.0

WIND
{DEG)
255
324
39.9
47,1
7345
97.8
118.9
12648
12246
120.2
13044
1797
209.1
2344
23940
2431
2556
2660l
26549
281e3
29649
31645
33843
34544
34546
353.8
23
2e4
59
112
234
4246
60.8
7666
917
1041
11446

TRAIL RNO. Y17
18 NOVEMBER 1966

SPEED
WiIND
{M/S)
38,8
4045
4449
514
4444
35.2
32.6
3846
45,9
5546
5547
55.0
71.0
954
90.2
91.7
93.2
10262
109.3
108.9
88.9
1442
72.1
6745
67:¢3
66443
6leb
6246
59.6
55.1
4748
4547
4745
4944
5445
555
5345

UPTRAIL

GEOG

N=S
35.0
3442
3445
3540
12.7
-4.8
-15.8
-2301
~2447
-28.0
-3601
-55.,0
-62.0
~55e5
~46e4
~41e5
—23.1
~1U.5
—709
2144
4063
53.8
66+9
6563
6542
6349
61le5
6246
59.3
5641
4343
3347
232
115
—106
~13e5
~22¢3

23-

RAPHIC M
WIND COMPONENTS (M
E-W N-S
1647 38.0
217 3845
‘848 4045
37.7 4342
4246 22.8
3448 3.9
2845 -83
30.9 -1448
38.7 —14-4
48.1 -153
4244 -24.6
0.3 =532
=34.46 -6846
=775 =72.9
=174 -64.0
=817 =603
"9003 -4406
~101.7 -35.2
“10900 ”3405
*10607 —5-5
=793 19.9
-51.0 39.6
=267 58.3
-1740 59.1
~16.8 59.1
“700 6002
245 6042
246 61.3
6ol 59,0
1047 55e1
19,0 47.1
30.9 4043
4144 3247
4840 2340
5“05 1109
H3.8 0.2
4847 -9.6

43-u9 MST

AGNETIC
/S5)

E-W
Te6
126
19.4
279
38,2
3449
31.5
3546
43,6
5365
5060
13.8
-18.3
~6145
_6306
—6900
-81.8
-96.0
_10307
-108.7
-8608
"62.7
‘4203
_32-6
-32.3
—22.5
_1207
-ldog
"807
=249
7.6
2167
3444
4347
53,2
5545
5247

CONTINUED




ALT1TYDE

tKM)
12640
127.0
12840
129.0
130.0Q
131.0
132.0
133.0
134.,0
135,90
136.0
137.Q
138.0

DIRECTION

WIND
(DEG)
12641
13848
1496
15743
16343
16349
17041
17249
17646
1778
17849
181e5
188.8

SPttED
WwIND
(M/5)
55.6
5943
63.4
6849
73.1
8l.8
78.5
7446
76.8
T7.2
T8¢
7445
7443

GEOGRAPHIC MAGNETIC
WIND COMPONENTS (M/S)

N-S E-W N=-S t—v
—32'8 4449 "20.7 51.6
4447 39.1 "3307 48,9
~5447 32.0 ~-45.1 4445
~-63.6 2646 -5501 41.4
-70.0 20.9 ~6247 37.5
-7846 227 ~70e6 41,3
=774 13.5 -T1e7 32.1
—7400 903 “6904 27u2
"7606 Leb —7301 2303
"7]01 340 “7(600 21.9
~718e4 165 ~7546 20.8
=745 =20 ~72e7 1644
~713e¢4 ~11le4 -73.9 7.0




2iairesh g £4cu 1M )

T I e—.

WIND COMPONENTS TRAIL NO. Y17
uep 23:43:09 MST
N-S o 18 NOVEMBER 1966
3 E-W o H.A.R.P. YUMA
E ] I T T | T I ' H | T T
146 — + —
1424— -+ —
} 138}— —
‘f 134}— —
; N
130 — _
126} —
122} —
! 18— —
; HEIGHT L
. km)
A ( Mé}— —]
3 10— ]
5 106}— —]
i 102f— —
; 98— —
g 94— ]
80— —_
86— —- —
. — ] T
; { [ | 1 | l I I | L l ]

-120 -80 -40 0 40 80 120
SPEED (m/s)




WIND SPEED TRAIL NO. Y17

¢ UP 23:43:09 MST
18 NOVEMBER 1966

H.A.R.P. YUMA

=]

*

=

1 Y R A B Y L B B

- 146} — —
| i ]
42— —_

138 - & —

134}— —
. 130— —
3 " -
: . 126 — ]
4 4
; - y .
: ! 122f— /‘ —
b - -
i
18— (\ —
3 HEIGHT | . _
4 km
; ( )114-— :& —
; o ;\ ]
: 10— "o\ —
v L- \. ]
106 f— ,’; —]
1 | 4 _
v
102}— ‘e —
3 " Pl -
{
98— , -
¢ | '
A r —
g4ab— X |
: o '\r _
§ 0= _
®
: ™ B
- 86— -
@ L ! | i l | l 1
: 40 80 120 160
SPEED (m)s)




WIND DIRECTION TRAIL NO. Y17

e UP 23:43:09 MST
18 NOVEMBER 1966

H.A.R.P. YUMA

| I K I 1 | ] | I I { !
146}—

142+—

1341—
l 130-——-
126—
122}—

18—
. HEIGHT |
3 (km)
3 14—

' 1o—
e« -
1 106}—
3

98—
94;—
; ol
: i3
IR I Y R R I

240 320 40 120 200 280 0
DIRECTION (deg)

) LSRR
|



YUMA

ALTITYDE DIRECTION

(KM)
91.0
9240
93.0
9440
95.0
9640
97.0
98490
99.9
100,0
101.90
102.0
104,0
103,90
1050
106.0
107.0
108.0
109.9
110.9
111.90
112.0
113.0
11440
115,0
116.0
117.0
118.%9
119.0
1200
121.0
12240
123.9
12440
125.90

WIND
(DEG)
55.9
7649
1015
13943
15548
16467
1724
199.6
21547
22542
234.1
253.9
27862
2650
29448
310.0
321.1
32962
33646
34143
35845
Tel
13,1
2046
274
3448
43,1
52.1
61.1
7440
8648
1043
11746
13240
140.8

TR
19

SPEED
WIND
{M/S)
39.6
95347
4746
35.6
4244
52.9
6398
109.4
1il.9
11644
12601
123.9
138.4
1267
130.9
120.6
10661
98.4
9446
91.1
74,0
66.7
6149
5745
5642
61.1
6448
61.9
57.4
53.1
50,3
49,7
5145
5442
56.8

AIL NO. Y18

NOVEMBER 1966 0l-
UPTRAIL

GEOGRAPHIC M
WIND COMPONENTS (M
N-S E-w N-S
2242 32.8 2946
121 523 2446
=945 4647 243
—27.0 23.2 ‘20-5
~3847 17«4 -33.2
”5101 1309 ‘4691
—6302 804 ‘5902
-103.1 =366 -108.9
_9009 -6502 —10402
=821 -8245 -99.9
-73+9 -102.2 -96.8
3444 -119.0 —6206
1907 —13700 -1406
‘1100 ‘12662 -4107
5448 -11849 2348
7705 ‘9204 52.4
8246 ~664¢6 637
8405 =504 6945
8648 =375 7449
8602 “2903 7647
7400 "109 7304
661 B.9 6643
6043 14,1 61.9
53.8 2042 57.1
4949 2548 S54e7
5002 3448 5742
4743 4443 5647
38.0 4848 48.8
27.8 5003 39.3
l4e6 511 26017
2e8 5062 15,1
”1203 4801 ‘Ool
—2309 4547 -11.9
~-36e2 4043 ~254¢2
=4440 35.9 -33.8

Jl-22 MST

AGNETIC
/S)

E-wW
2643
4747
4746
29.1
2644
2641
23.7
~1041
~-40,.,8
_5908
-80.9
~-106.9
-137.6
-119.6
"'12807
"108 06
—8419
-69.6
—57‘7
49,46
=-20.1
'?06
—102
6.3
12.7
2144
31.3
37.9
419
45,9
48,0
49.6
5042
48,0
45.6

CONTINUED




UPTRAIL

ALTITUDE DIRECTION SPEED GEOGRAPHIC MAGNETIC
WIND WIND WIND COMPONENTS (M/S)

{KM) {DEG) {M/S) N=$S E-W N-S E-w
12600 114904 58.7 -5005 2999 -4106 l{loq
127.0 155.8 59.9 =5446 2446 =469 37.3
128.0 16345 59.4 -56.9 16.9 -51.0 30.4
129.0 170.8 59.0 -58.3 945 -54.2 2346
130,0 1777 56.6 -56.6 243 -5443 1602
131.0 18346 51.9 -51.8 ~3e2 -5140 9.6
13200 18902 4705 “4609 ‘706 -4703 402
133.0 195.1 45.8 =44.2 -11.9 ~45.8 -0e7
134,0 201.1 43.8 -40.9 ~-1547 ~43,6° -5l
135.0 209.0 4046 -35.6 -19.7 -3944 =10.3
136.0 21646 3849 =31.2 =232 -3640 ~1448
137.0 22341 3647 =268 =25.1 =322 -1747
138.0 23004 325 "2007 -25.1 -2642 ~19,2
139.0 24146 3l.1 ~1448 ~2743 -21.1 ~22.8
14040 25044 25.°F -Be6 -2440 -1442 -21.1
141.0 26500 2346 =2.0 ~23 46 =T =224
142.0 27106 2109 006 ‘2109 ~4e8 "21.4
143.0 2677 23,0 =049 ~2340 -6e5 =221

g 14440 27461 2545 l.8 =255 =445 ‘2502

RMEA e S AT

ety




WIND COMPONENTS TRAIL NO. Y18
up 01:01:22 MST

N-S o 19 NOVEMBER 1966
r E~W o H.A.R.P. YUMA

Ry

i- i 'l 1 | l | l 1 I l I l T 1

146}— 1 —
142
. 138

. 134

130

126

122

{ 18
HEIGHT

k
( m)”4

110

T A T R T R

106

88

84

80

86

T

: -120 -80 - 40

SPEED (m/s)




AdeSis po ik L aal AL i Lk il

LAaron: | Wi sl o sl oy b O NN

DX TR i

WIND SPEED TRAIL NO. Y18

e UP 01:01:22 MST
19 NOVEMBER 1966

H.A.R.P. YUMA

{ I ! I | l 1 ] T
146— —_
142+— —
138}— —
134p— —_
i i
130— —
B 7]
126 — —_—
[~ -
122}— —
18— —
HEIGHT | B
(km)”“__ ( —
110 }— —
— -
106 —~
F ]
102}— —
98— —_
94}— _
90 }— —
86—- —
B N

l | L | i i L L

40 80 120 160

SPEED (m/s)



WIND DIRECTION TRAIL NO. Y18

e UP 01:01:22 MST
19 NOVEMBER 1966

H.A.R.P. YUMA

| l | ‘ 1 | o | | T l |

146—

142+—

138—

134—

130

126—

122+—

: 118
HEIGHT

(km)
114

I

RRIC G5 Wil s 2y

110

R

106—

T o T o

02—

98—

84—

.‘ 80

Gl Tt romats -t e el sl S0 S M R

86

-lllllll‘lil‘Ll

240 320 40 120 200 280 0
DIRECTION (deg)




Lo

Y UMA

ALTITUDE

{KM)
88.0
89.0
90.0
91,0
92.0
93.0
S4.,0
95,0
96.0
97.0
98,0
99.0
100.,0
101.0
102.0
103,0
104.0
105.8
106.,0
107.0
108.,0
109.0
110,0
111.0
112.,0
113.0
114,0
115.0
116.0
117.0
118.,0
119.0
12040

DIRECTION
WIND
(DEG)
2443
37,9
5766
166.6
1861
192.4
190.9
150.9
1962
201.8
20640
2124
2276
260.8
26446
29248
3115
33149
1062
35.8
4769
5501
64.8
73.1
75 4
80+6
84467
8942
9442
108.7
230.8
2451
25048

TRAIL NO. Y19

19 NOVEMBER 19065

02-35-35 MST

SELD QELORAPHYS MAGNETIC
WIND WIND COMPONENTS (M/S)
{M/S) N-S E-W N-S E~-w
56.0 51.0 2340 5561 9.7
64.0 505 39.3 5846 2547
4240 2245 3544 3045 28.8
2442 =235 546 ~21le4 11,2
52.7 "520(} -5.6 _5202 705
7347 ~7149 -15.8 ~-73.6 2ot
8648 -8542 ~16+4 ~8646 S5el
104.1 -102.2 -19.8 ~103.9 6.0
10744 -103.2 -30.1 -107.4 ~3.5
115.9% -107.6 -43.0 ~114.9 =1542
12446 -112.0 =546 =122.0 =254
13044 -110.1 -6949 -123.9 ~4046
116.9 ~78.8 ~86+4 -9746 -6443
102.0 -1662 -100.7 =4045 -93.6
101.3 =946 -100.9 -34.1 -9544
9846 3842 -90.9 1446 -97.5
90.8 6002 -68.0 4146 —8007
7246 6440 =34.2 5346 -48,9
6846 675 12.1 6844 -449
80,2 6561 4649 T446 2944
8545 5764 6344 7102 ’4703
88.1 54.5 72.3 6647 5746
90.3 38e4 8l.7 5743 6947
94.0 2743 89.9 4846 8044
90.0 2247 B7.1 4344 78.8
8647 141 85¢5 3447 794
70.9 65 70.6 2347 6648
50.8 0.7 50.8 13.2 49,1
31.1 =23 31.1 Sets 30.7
1702 -505 1663 "‘1.3 17.2
13.6 "80( "1005 "1009 "'8-1
2107 ‘901 ‘1907 "‘13.7 "16.9
2448 -8e2 =234 -13.7 -2Ce7



WIND COMPONENTS TRAIL NO. Y19
upP 02:35:35 MST

N-S o 19 NOVEMBER 1966

E-W o H.A.R.P, YUMA

1 l 1 | i 1 I ‘ I T T

AR e o s s a3

122 —

118 }—

HEIGHT L
k
(km)y g

| 10—
106 —

02—

98—

} 84—
i 90 f—

] "

146 — -+ —

142 — - —

138 — —]

134 — - —

130— - —]

126}— 4 _

120

SPEED (m/s)

& e




WIND SPEED TRAIL NO. Y19

e UP 02:35:35 MST
19 NOVEMBER 1966

H.A.R.P. YUMA

- 1 , I l ! ' 1 I I

146}— —

42—

138 — —_
1341— —
130— —
126 —
122

116

HEIGHT |
k

( m)”4

110

106

102

98

94

90

86

1llllll|lrl]rlll
!

l I { l ] l ] I ]

40 80 120 160
SPEED (m/s)




| WIND DIRECTION TRAIL NO. Y19
o UP 02:35:35 MST

19 NOVEMBER 1966
H.A.R.P. YUMA

; I I R B B ! ( !
146—
142f—
138{—
134}—

130—

126

122 }—

18—
HEIGHT
(km)

14—

Ho—
106p—
02—
98—
94—
80—

| S5l

I lllllllll

£ 240 320 40 120 200 280
DIRECTION (deg)

PR
4




YUMA

ALTITUDE

(KM)
9249
9340
9440
95,0
9640
9740
9840
9940

16040

101.0

10240

10340

10440

105.0

10640

10749

108.0

109.9

11040

11140

11240

11340

11440

11540

11640

117.0

118.0

119.0

120.0

12140

12240

12340

12440

12540

DIRECTION

WIND
(DEG)
19547
204.8
215.1
22947
23649
23945
24746
2552
2774
2918
3G6+¢4
32447
35348

3445

4967

5648

6846

791

9040
10149
121.8
17069
2278
24967
25545
25842
26944
26240
26345
26449
26T7s4
2687
27267
27543

TRAIL NC. Y20
19 NOVEMBER 1966

SPEED
WIND
(M/S)
65.1
66.7
65’5
6446
66.9
6542
70.4
787
8608
98.1
93.1
77.0
6343
7048
71.1
70.0
5645
4648
3747
28.0
19.2
1347
2046
33.3
44.0
5742
6747
779
87.6
937
98.6
98.6
94,2
913

UPTRAIL

GEOG

N-S
627
=6V.6
-53.6
-41e7
—36‘6
-33.1
-2648
-20.0

112

36e4

5543

6248

629

5844

4640

3843

2046

88
Ve 0

-508
=101
-1345
‘1308
_1106
‘1100
‘1107
-11.3
—1009
-10.0

“8.3

-445

~2¢3

del
8e5

04-52-53 MST

RAPHIC MAGNETIC
WIND COMPONENTS (iM/S)

E-w N-S E-W
=17.7 -6541 -1le7
-28.0 -6546 ~12.2
-37.7 '6102 -2333
4943 ’5206 _3705
'5600 ‘4903 _4503
'5602 -4509 —4603
‘6500 —42a0 “56.4
=761 -38.1 -6848
‘8601 ‘1003 ‘8602
‘9101 1209 -9703
-T449 3542 -8642
~44 04 4949 -5845

*609 5903 '22.2

40,1 6645 2445

542 579 41,2

5846 5145 4744

5246 32.9 45,9

4640 1949 4244

377 943 3665

274 1.1 28,0

1643 -548 18.3

22 -12¢5 55
“1503 ‘1701 ‘11.4
~31e2 -18.9 ~27e4
4246 -21.1 -38.6
-56,0 -25.1 -51le4
~66.8 =274 -62.0
~77.1 -2945 ~72.0
—8701 —3101 -8290
=934 -31.0 ~-88.5
-9845 ~2846 =94 4.4
-9846 -26e5 -95,0
~94,1 ~18.9 -92.3
-90.9 -l4e1 ~9042

CONTINUED




gz arac sl il

ALTITUDE DIRECTION

(KM)
12640
127.9
12849
129.0
130,50
13140
132.0
133.0
134.0
13540
13640
137.0
13840
139.,0
140.0
14140
14240
143.0
14440
14540
146.,0
147.0
148.0
149,.0
150.0
15140
152490
153.0
154.,0Q
15540
15640
157,90
158,90
159,9
16040
16..0
162.0
163.0
16440
16540
16640
16740

WIND
(DEG)
27667
27840
27742
27449
27363
27041
2651
25443
22645
16549
13467
12545
119.8
11745
11545
113.8
1128
109.1
110.1
110.9
1115
113.0
11347
11447
11443
117.0
11942
12146
12442
12647
12847
13042
13340
»35a2
1373
139.5
14149
164349
14648
14848
15009
15240

SPEED
WIND
(M/S)
8543
77.8
6946
63.2
53e5
4446
3449
2249
13.0
12.0
2046
30.1
39.2
47.3
5541
6244
6847
80.3
7845
8243
8446
8645
8841
8.6
92,3
92,4
9240
91.9
91.6
90.9
91.4
924
9046
8843
8748
8746
85.1
8643
9249
9645
9545
9547

GEOGRAPHIC MAGNETIC
WIND COMEONENTS (M/S)
N-$§ E~W N-S E-W
10.0 -8447 -11.2 -84.6
1008 _77'0 ‘805 -7703
848 -69.1 ~8e5 -69.1
S5¢4 -63.0 -10.3 -62¢4
3.1 =534 ~10.1 -52.5
001 _4406 -1009 _4303
"300 =34é¢7 —1104 -32.9
=642 =221 -1le4 ~19.9
”9a0 ‘904 ‘1100 ‘6.9
-1107 2.9 ‘1006 5.7
~1445 1447 =104 17,8
_1705 2445 -10.9 28.1
~-1945 3400 -1045 37.8
_2108 42.0 -1008 46.1
~23e7 49.8 -10.7 541
=252 5761 =104 61,5
-2646 633 ~1042 6749
—2643 7549 ~68 8040
~2649 738 ~7e9 7842
~29e3 7649 =95 8l.7
-31.0 787 =107 8349
-3308 7906 ‘1302 85.5
-3504 8007 ‘14.4 86.9
“3705 8104 “16-3 88.1
~-3840 8442 ~16.1 91,0
~4240 8243 -204+4 90.1
-4409 8004 —2307 8900
~4842 783 =274 8748
=51e5 7567 =313 86,0
~54e4 7249 =348 8440
~57e2 713 -3749 83,2
—5907 7006 ‘4005 8391
-6108 6603 -4306 79.5
‘6206 6202 —4504 75.7
~6446 5945 =4840 7346
~6646 5609 -5005 71.5
—6609 5205 —5109 67.4
~69¢7 5048 ~55.1 6644
~777 50.9 —6248 6845
—8245 50.0 ~6747 68.8
‘8304 4605 "6904 6506
—8445 4449 ~70.8 6443
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TNy PO HMET S

WIND COMPONENTS TRAIL NO. Y20
! up 04:52.53 MST

N—=-S o 19 NOVEMBER 1966

E-W o H.A.R.P. YUMA

] I L I i , LR | l I l | l |
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WIND SPEED

e P

110

166

162

158

154

150

146
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138

134

130
HEIGHT
(km)
126

122

118

114

110

106

102

98

84

90

NV, 1cv
04:52.53 MST
19 NOVEMBER 1966
H.A.R,P. YUMA
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4oy |
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158 |—

15

15

4 b—

00—

14—

1421—

138—

e

134+—

130

HEIGHT
(km)]

1

1

1

1

1

26

22—

18—

14—

10—

06—

02—

98—

94—

90—

anad

86—

]

40

80 129
SPEED (m/s)

4

60




170

166

162

138

154

150

146

142

138

134

130
HEIGHT

(km)
126

122

118

114

110

106

102

98

94

90

WIND DIRECTION

TRAIL NO. Y2¢C

o UP 04:52:53 MST
19 NOVEMBER 1966
H.A.R.P. YUMA
T l T T | I |
— .
- ]
- -
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¥ —

3 -

= 142 .
>

i e

134 —

130}—
HEIGHT
(km)

R b LA .2 v,"f‘ ALY
Erand il ] )
I

126
j ] 122~

N8~

. 3
;4§

5

14—
3

g 10—
i _
. 4 102+—
=

J) 98—

84—

..

- 3 30—

..

& |
L 86—

- § | | | ! I ! | | |

[

1.

& , 240 320 40 120 200
. //// DIRECTION (deg)




Ky

AT R

AR RN )

& N et

L L RSN R

YUMA

ALTITYDE

{KM)

93.0

94.0

95.0

9640

97.90

9840

99.0
100.0
10140
102.9
10340
194,90
105.90
10649
1970
108.0
109.0
110490
1110
11290
11340
114.0
11540
116.0
117.0
118.90
119.0
120.0
121.0
122,90
123.0
12440
12540
126.0
127.0

DIRECTION

WIND
(DEG)
29164
32648
8.7
5949
7046
88.9
105.1
1176
7846
3476
349,.,9
35345
33045
28549
24748
239.8
238.0
23846
24044
24345
24864
25601
26241
26644
2699
27261
27446
27648
27649
280e¢4
28147
28346
28844
33445
5946

187N

SPEED
WIND
(M/S)
49.1
3345
2547
37.2
4241
50.9
38.1
2049
2.0
2140
3945
3447
3165
30,9
5563
7549
10545
121.8
133.3
139.7
14147
13643
13345
131.3
119.3
11444
103.5
915
8445
6842
5645
44,0
30.3
Te7
9.6

oveNBEr $d66 19-45-00 MST
UPTRAIL
GEOGRAPHIC MAGNETIC
WIND COMPONENTS (M/S)
N=$S E-W N—-S E-w
1709 —4508 601 -4898
2840 ~18.3 2246 —2446
254 3.9 2546 -245
18.7 3262 26.1 2646
1460 39.7 2343 35.0
1.0 5049 1345 49.1
-9.9 36.8 -0e5 38,1
-9,7 1846 -448 2044
Oed 2.0 0.9 1.8
2006 "405 1809 "9.4
3849 ~6e¢9 3640 -1603
3445 -39 3245 -12.3
274 =1545 227 -21.8
8¢5 —2908 0.9 -3100
‘2009 -5102 “3209 —4405
-38.2 ~6545 -53.1 =54,1
—5509 -8944 -7602 —72.9
-63e5 -103.9 ~8741 ‘85.1
’6509 —11508 ‘9204 _9600
~6242 -125.1 -91.1 105.9
~52.1 -131.8 ~82.9 114.9
~32.8 ~1322.3 64 ¢4 12062
‘18e3 ‘13202 -5003 12306
-802 "13100 —4002 125.0
‘002 -11903 "29.6 11506
443 -114.3 =240 111.8
8.3 '10301 ‘1703 10200
10.8 =90.9 -11.9 ~90.8
10,1 -83,.8 "1008 ‘83.7
1203 -67e1 ~4e6 —6801
1104 -5503 —206 _5604
10.4 ~42.8 ~0e5 “4400
905 “2808 201 '3003
69 -3.3 5.9 -4,9
448 8.2 6e7 648
CONTINUED




ALTITUDE OIRECTION SPEED GEOGRAPHIC MAGNETIC

WIND WIND WIND COMPONENTS (M/S)
{KM) (DEG) {M/5) N-S E-w N-S E-w
128¢0 82.0 2049 29 2047 T7¢9 19.3
129.0 9040 32.3 UeO 3243 8.0 31,3
13000 9502 4603 —402 4601 7.3 45.7
131.0 9548 54,0 -545 53.8 79 5345
132,00 97.1 637 =749 63.2 7.9 63,2
13300 lOUuU T0.3 _1202 6943 502 7042
134,0 101.9 80,1 =165 78.3 3.3 80,0
135,0 10346 87.7 -2VU.6 85,3 1.0 87,7
136.0 105.1 88.9 -23.2 B548 ~let 8849
, 137.0 106+4 91.0 ‘2508 8743 -305 91.0
‘ 138.0 1077 91.6 -27.8 8743 ~5e5 915
139.0 104.9 884 ~22e7 85e¢4 ~140 88.4
14040 10643 86.9 ~24e4 8344 -3.1 86.8
141.0 105-1 8643 ~22+¢4 8303 -102 8603

142n0 10408 79.0 —2003 7603 -009 78.9
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19 NOVEMBER 1966
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WIND SFEED

e UP

146
142
138
134
130
126
122

118
HEIGHT

K
( m)”4

110

106

102

98

90

86

TRAIL NO. Y21
19:45:00 MST
19 NOVEMBER 1966
H.A.R.P. YUMA

|

40

80 120
SPEED (m/s)
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WIND DIRECTION TRAIL NO. Y21
e UP 19:45:00 MST

19 NOVEMBER 1966
H.A.R.P. YUMA

l ] I | 1 1 I [ ] |

146 — —
142 [— —
1381— -
134— —
130+

126

122— —

18— —
HEIGHT
(km)

14— —

Ho— —
106 — —
1021— —
88— —
94— —_
80— —

86— —

i | I | I ' l ] I I l | I ] 1 ]

80 160 240 320 40 120 200
DIRECTION (deg)




T K

TR SATIN Sa s b2ined

LA e - N T R G T X

(AT Nty

AEEN N Ty

d
=
.
i
3
3
3
'{":

298 T ot

RN

UA TR - D A T A g

BAREIN e 34)

YUMA

ALTITUDE

{KM)
91.0
92.9
93,0
9440
95.0
56.0
97.0
98.0
99,0
106.0
161.0
162.9
183.0
164.,0
165.0
106.0
107.0
108.0
106.6

ALTITUDE

{KM)

99.90
100,0
101,90
102,90
103.9
1044,0
105.0
10640
107.0
108,0
109.0
110.9
111.0

DIRECTION
WIND
{DEG)
289.8
30047
34547
15
51e4
7648
976
12449
140.8
178.1
31944
33945
336.0
29847
27641
258.2
250.9
251.69
2613

DIRECTION
WIND
(DEG)
14043
1622
34600
2¢1
33547
30544
27548
2572
25409
25447
2641
27247
282y

TRATL NO. Y22

19 NOVEMBER 1966

SPEED
WIND
(M/5S)
52.0
54.4
39.7
36,1
3744
4241
35.8
25¢4
2145
10.1
2045
35.8
31.3
39.4
57.7
107.0
143.4
162.9
169.2

SPEED

WIND
(M/S)
2840
3.0
9.3
21e5
39.3
4147
6047
113.3
14143
149.8
151,06
14640
14503

21-21-29 MST

UPTRAIL
GEOGRAPHIC MAGNET1C
WIND COMPONENTS (M/S)
N=-S E-wW N-S E-W
176 -49.0 560 ~51,.,8
2708 ‘4607 15‘4 ‘5291
38.4 -9.8 34.8 —19.0
3601 009 3502 *800
2343 29.2 29.8 2246
8.6 4049 194 37.3
~447 3505 402 3506
~1445 20.9 -89 23.8
=167 13.6 -12.8 17,3
-1Ue1 0.3 ~Qe7 2.8
1546 -13.3 118 -16.7
3345 -12.5 294 =2044
2846 =127 2446 -19,3
19'0 -3406 909 —38.2
6e2 -57e¢4 -8.1 =57.2
_2108 -10407 —4609 -96,.,1
“46¢9 ~13545 -78.8 -119.8
-50.7 ~154.8 -87.2 -137.6
=256 -167.2 -66.0 ~155,.8
DOWNTRAIL
GEOGRAPHIC MAGNETIC
WIND COMPONENTS (M/S)
N-$ E-w N~-S E-w
~21e5 17.9 ~l6¢4% 2246
‘209 0-9 “206 1.6
9.0 ~2e2 8e2 -4,3
215 0.8 21.0 -445
35.8 ~1642 30.7 ~2445
2442 =34.,0 15.1 ~38.9
6.1 =60+4 -3¢0 -60.0
-25.1 ~-11045% -51e5 ~100.9
~36.8 -136.44 -69.2 -123.1
“3906 “14405 -=T440 ’11003
~15.5 -150.8 -52e1 ~142.4.3
rel ~147.9 =295 =14w.1
3uel -142.2 -Het -145.2
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L 142
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t34
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18
HEIGHT
k
km) 4

1o
106
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39
30

86

WIND COMPONENTS

TRAIL NO. Y22

SPEED (m/s)

UP DOWN 21:21:29 MST
N-S o 6 19 NOVEMBER 1966
E-W o A H.A.R.P, YUMA
| l ] | l T l T ! ' T l
e g =
e b od Sy
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! WIND SPEED TRAIL NO. Y22
e UP 21:21:29 MST
,3 a DOWN 19 NOVEMBER 1966
H.A.R.P. YUMA
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134— —
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122— —

18—
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(km)”

4— ]

110
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| l J ‘ ] | ] | 1

40 80 120 160
SPEED (m/s)




s

WIND DIRECTION TRAIL NO. Y22
e UP 21:21:29 MST

A DOWN 19 NOVEMBER 1966
H.A.R.P, YUMA

i I I { l 1 I i i ! I l { I

146}— —
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]38?"‘ —
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- -
126(— -

- p—
122{—~ | —
18— ]
HEIGHT |_ |
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14— —]
110}~ —

- _
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r—- —
102}— _

98— //4, —
L_- . —

84 / —

ol . ]

" ]

N T R R R A L
249 320 40 120 200 280 0

DIRECTION (deg)



g TRAIL NO. Y23

YUMA 19 NOVEMBER 1966 22- 37-53 MST
| UPTRAIL
l ALTITYDE OIRECTION SPEED GEOGRAPHIC MAGNET IC
WIND WIND WIND COMPONENTS (M/S)
{KM) (DEG) (M/S) N=S E-w N-S E-wW
( 90,90 326 44,8 3745 =24 45 30.3 -33.0
l 91.0 32761 44 44 3745 =237 30.5 ~32.,2
92-0 34847 5301 5200 —1004 4748 —2209
93.0 31.1 43,9 37«6 2267 42.0 1267
94,0 5445 48,1 28,0 39.2 36.8 31.1
f 95.0 7440 55.3 1542 53,1 27.8 4767
96.¥ B440 54,7 57 5444 1849 51,3
9700 9305 41.9 _206 4108 708 4102
98,0 50,0 7.8 5.0 640 643 4.6
99.0 318.0 43,9 3206 -29e¢4 2464 —3605
100.0 31542 5547 39.5 -39.,3 2846 ~47,8
101.0 324.2 86,3 70.0 =50.5 5544 -66,2
10200 33102 9707 8506 -474.0 T71e4 6646
193.0 327.0 87.0 7340 -4743 59.1 ~63.,8
104.,0 2871 8449 25¢0 -81l.1 443 -84.8
10500 27102 11601 2-5 -116.1 _2602 —11301
106.0 26607 14805 ‘804 ‘14803 "4406 —lhla7
107.0 26944 16643 -1e7 ~16643 =426 —16008
108,V 27546 16645 162 -165.7 =251 164456
109,0 27942 167.C 2667 -166.8 ~-la./ -166.3
11000 28107 172.5 3501 “16900 ‘706 ‘17204

A 111.0 28343 18544 4247 -18044 -3.0 -185.4




¥ TE

WIND COMPONENTS

TRAIL NO. Y23

upP 22:37:53 MST
N-S o 19 NOVEMBER 1966
E-W o H.A.R.P, YUMA
1 i j T ] 1 [ I [

I | ] | ! | i
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SPEED (m/s)



WIND SPEED
e UP

TRAIL NO. Y23
22:37:53 MST
19 NOVEMBER 1966
H.A.R.P, YUMA
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WIND DIRECTION TRAIL NO. Y23
o« 1P 22.37:53 MST

19 NOVEMBER 1966
H.A.R.P. YUMA
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YVUMA

ALTITUDE

(KM)
9140
92.0
930
94.0
95.0
96.0
37.0
9840
99,0
100.0
101.0
102.0
103.0
104.0
105.0
106.0
107.¢
108.0
109,90
110.0
111.0
112.0
113.0
114.0
115.0
11640
117.0
118.0
119.0
120,90
121.0
122.0
123.0
124.0
12540

DIRECTION

WIND
{DEG)
4ol
277
4241
722
2094
21942
23443
27446
29140
311.8
34604
34343
26645
25843
25649
25741
25348
2623
2704
2772
290.2
309.0
331.0
340.5
35340
S5e7
4664
TUe3
T4el
93.9
1013
10542
109.9
114.8
1197

TRAIL NOe« Y24

19 NOVEMSER 1966

SPEED

WIND
{M/S)
5766
39.9
37.2
22012
224
3“.9
3347
39.6
47,2
55¢4
6246
4240
5063
6847
827
91.6
107.4
133.3
125.5
119.8
100.3
80,2
T1e3
7245
70.8
6440
5642
6547
728
8649
8943
93.3
95,6
9649
98.6

UPTRAIL

GEOGRAPHIC
WIND COMPONENTS (M

N=S
5745
3544
2746
6e7
~1945
=27.1
=19.7
362
17.0
3649
60.9
40463
-3c1
-13.9
-18.8
—2U+5
=299
-1708
0.9
15.0
3447
SU+5
62+¢4
6844
70.3
637
3848
222
2V 0
-6.0
—1705
~-2404
-3245
-4007
-48.9

E-W
G4
18.6
2540
21.0
-11.0
=220
~2743
=394
—44,1
-141.3
—1Q07
~12.1
-50.2
-6743
‘80.5
-89¢2
—10301
-132.1
-12545
-i18.9
=94.1
-6243
~34 45
~24e2
“8.6
6e4t
4047
6148
70.0
B6e7
875
90.0
90.0
88.0
85.7

23~

M

N-S
5648
3849
32.9
11.7
"21.6
—31.7
-25.8
-6.6
5.6
2546
5544
3601
-15‘4
-30.0
-38.0
-4108
-5444
-49¢8
-30.0
—14.7
1069
33,0
5240
6043
6640
6343
4746
3617
3646
1565
4eE
-1.5
-943
‘1708

“2603

59-14 MST

AGNETIC
/5)
E-w
~9 9
Ge3
17.4
18.7
"5.9
-l4,7
—2106
~39.0
~46,9
—4901
—2902
-21.6
-47.9
—6108
“7304
-8104
-92.6
-123.7
-121.9
-118.9
"99.7
~72.8
‘“808
‘“Oo3
=256
_9’5
29.9
S5h el
6249
8Ye5
39.1
7242
S5e2
7543
9541

CONTINUCD




ALT1TYLE

(KM)
12640
127.v
1284V
129V
13040
131.¢
132,V
133,90
134,090
1350
13640
137,99
138,90
139.0
ll‘U.U
16140
14249
143.0
1 400
‘4500
146.90
147.9

DIRECTION
v. IND
(DEOG)
12442
1285
13246
13547
13846
14146
14542
14741
1500
152«v
153.9
155.8
15746
15944
1617
1627
16446
16544
16641
16648
lobe7
16642

SPEED GEOGRAPHIC
WIND WIND C
(M/5) N-S LW
IRVIVI =563 62.8
1ulas -63.1 7942
10243 -5Y+2 1Y e3
ludel =751 71653
103.4 =176 63+3
103.7 81,7 6440
10307 '8502 9941
lJZol —8505 5505
1000’% "86&8 50.2
99.3 ~87.7 4646
9842 -8802 4342
6.9 -d83 3547
95.8 ‘8806 3605
FGuel -8d42 3541
JUL 4 -8508 28¢h
3944 '8504 2646
783 =755 20.8
72406 -73.2 19.1
Tle7 -6746 1742
67" -£5.2 15.4
63.¢ =-6)45 1445
6C.1 ~58.3 1443

VAONLTIC

UMPONENTS (M/ 5

N=3
'3402
517
-48 45
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