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TECHNICAL MEMCRANDUM X-64897

NORMAL PROBABILITIES FOR VANDENBERG AFB WIND
COMPONENTS — MONTHLY REFERENCE PERIODS FOR
ALL FLIGHT AZIMUTHS, 0- TO 70-km ALTITUDES

INTRODUCTION

Vardenberg Air Force Base (AFB), California, empirical wind compo-
nent statistics are presently being used for aerospace engineering applications
that require component wind probabilities for various azimuths and selected
altitudes, This document replaces the empirical statistics with theoretical
statistics using the normal (Gaussian) distribution as a statistical model for
component winds for altitudes of from 0 to 70 km at Vandenberg AF®5. Tabula-
tions for all montis, January through December, are included. The normal
distribution was nct applied to the annual reference period since this is a
heterogeneous sample and shovid not be represented by a univariate statistical
model. If statistics are required for the annual reference period, it is recom-
mended that empirical statistics be used.

Tables 1.1 through 1. 12 present bivariate normal statistics for all
months for the 90-deyg flight azimuth., Tables 2.1 through 13. 12 present head-
and tailwind components and right and left crosswind components for all altitudes
of from 0 through 70 ikm for flight azimuths ranging from 30 d=g to 105 deg in
15-deg increments. Head- and tailwinds are coincident with {light azimuth; right
and left crosswinds ace orthogonal to flight azimuth, Considering head- and
tailwinds for a given flight azimuth, a negative wind indicates a headwind and a
positive wind a tailwiad. Also, for right and left crosswinds, a negative wind
indicates a left crosswind and a positive wind a right crosswind, All wind com-
ponents are in meter:s per second. Symmetry allows one to obtain all 15-deg
incremental flight az . muths not given in the tables from the following tabulation.




USE OF PUBLISHED STATISTICS TO OBTAIN OTHER

FLIGHT AZIMUTHS (o = FLIGHT AZIMUTH)

To Left Right
Obtatn Headwind Tailwind Crosswind Crosswind
a= 1§ dig Use a = 105 deg Left Use a = 105 deg Right Use a = 105 deg Use a = 105 deg

Crusewind (-) Croaswind (+) Tailwind (+) Headwind (-)
a= 360 deg | Use a = 80 deg Left Use a = 90 deg Right Use a = 30 deg Use o = 80 deg
Crosswind (-) Crossawind (+) Tailwind (+) Headwind (-)
a=120deg | Use a= 30 deg Right Use a = 30 deg Left Use a = 30 deg Use a = 30 deg
Crosswind (+) Crosswind (-) Headwind (-) Tailwind (+)
a= i35 deg | Use a= 45 deg Right Use a = 45 deg Left Use a = 45 deg Use a = 45 deg
Crosswind (+) Crosswing (-) Headwind (-) Tailwind (+}
a = 150 deg | Use a = 60 deg Right Use a = 60 deg Left Use a = 60 deg Use a = 6C deg
Crosswind (+) Crosswind (-) Headwind (-) Tatlwind (+)
a= 185 deg | Use a = 75 deg Right Use a = 75 deg Left Use a = 75 deg Use a = 76 deg
Crosswind (+) Crosswind (-) Headwind (-) Tallwind (+)
a= 180 deg | Use a = 90 deg Right Use a = 90 deg Left Use a = 90 deg Use a = 90 deg
Croeswind (+) Crosswind (-) Headwind (-) Tailwind (+)
a= 195 deg | Use a = 105 deg Right Use a = 105 deg Left Use a = 105 deg Use a = 105 deg
Crosswind (+) Crosswind (-) Headwind (-) Tallwind (+)

THE NORMAL DISTRIBUTION

The normal distribution has many advantages for use as a statistical

model to represent random variables.
distribution in mathematical statistics.

It is the best known and most useful
Its probability density function is
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(1)

-0 < X <® - < p<w ’ g >0 R

where u and ¢ are location and scale parameters, respcctively, of the dis-
tribution; p is the mean and ¢ is the standard deviaticn. Normal distribu-
tions with different values of 4 and a common o, and with different values
of o for a common u, are shown in Figures 1 and 2, respcctively. ail nor-
mal distributions are symmetric and have the same bell-type shape.

The cumulative normal distribution function is

1

F(x) =
('/'2
N L

exp r— (i-—/-i-)-z-] dz . (2)

b,

The distribution function [equation (2) ] gives the probability of a ran-
domly selected value from a normal distribution with parameters g and o
being less than or equal to x. This cumulative probability is the "'cumulative
percentage probability'’ or "percentiles' given in the tables. The random
variable x (wind components in meters per second) is given in the body of
the tables. To relate percentiles to the normal distribution function, one may
use:

Normal Distribution Percentile
Mean - 3 standard deviations 0.135
Mean - 2 standard deviations 2,280
Mean - 1 standard deviation 15.900
Mean 10. 000
Mean + 1 standard deviation 84.100
Mean + 2 standard deviations 97.720
Mean + 3 standard deviations 99.865
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R AT At VTR ¢



e e &

i
|
)
|
i

f(x)
o4

Q1

01
=40 <30 -20 -0 [} 10 20 0 40

Figure 1. Normal distributions with different values
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ANALYSIS

Two data samples were used in this analysis. The sample for a’.itudes
of from 0 to 27 km consists of 8 years of serially complete radiosonde observa-
tions taken twice daily. The period of record is from January, 1965, to
December, 1972. The data sample for altitudes of from 28 to 70 km consists
of all rocketsonde observations currently available for Point Mugu, California.
Point Mugu is the closest rocketsonde observation site to Vandenberg AF B.

The period of record is from May 27, 1959, to September 11, 1967.

Figure 3 shows the range of azimuths for which the tables in this report
may be used. All data used in this study were recorded as vector winds ( wind
speed and corresponding direction). The vector winds were subsequently
resolved into components along the azimuths ¢ = 90 deg and o« = 360 deg (true
north) .

The bivariate normal statistics for all months for the 90-deg flight
azimuth (v = 90 deg) are given in Tables 1.1 through 1.12. For this flight
azimuth, the standard meteorological notation defines u as the zonal wind
component and v as the meridional wind component. In this study, u is the
headwind component while v is the crosswind component. The sample esti-
mates of the theoretical mean pu are u and V. The sample estimates of the
theoretical standard deviation «# are S(u) and S(v). R{uv) is the sample
estimate of the theoretical correlatio:. coefficient between u and v, S(uv) is
the covariance of u and v, and N is the sample size.

Available rocketsonde data above 60 km were considered to be too sparse
to give valid representative statistics for this study. For this reason, linear
interpolations for the required statistics ( Tables 1.1 through 1.12) were made
from 60 km to estimates of the parameters at 70 km. The estimates of the
means u and v at 70 km were made using the profile of strongest monthly
50th percentiles. This profile established a stroengest morthly 50th percentile
at 60 km and another at 70 km. The means for each month were assumed to
decrease with altitude at the same rate as these two means decreased with
altitude. The monthly standard deviations S(u) and S§(v) at 70 km were
estimated by choosing the magnitudes of the standard deviations below 60 km
that corresponded to the estimated values of the means at 70 km. For example,
if the estimated mean at 70 km was 27 m/sec, then the standard deviation below
60 km that corresponds to a mean of 27 m/sec was used for the standard devia-
tion at 70 km. The correlation coefficient R(uv) above 60 km was assumed
to be zero because of lack of data .» d because the general trend of the correla-
tion coefficient with increasing alti:. de appeared to be approaching zero.

B EE w s o~
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{(NOTE: IF THE DESIRED FLIGHT AZIMUTH FALLS ON A LINE OF SEPARATION, CHOOSE THE «
TOWARDS THE E-W AXIS. DIRECTIOM AZIMUTHS ARE WiTH REFERENCE TO TRUE NORTH.)

Figure 3. Range of azimuths for which the published values
should be used without interpolation.

The five statistics, u, v, 5(u). S(v) and R(uv), completely define a
bivariate normal elliptical distribution. Using these five parameters at azimuth
o = 90 deg, the statistics for any rotation of axes of the bivariate normal sur-
face may be obtained [1]. This method was used to compute the means and
standard deviations required for the normal distribution at the other required
azimuths o = 30, 45, 60, 75, and 105 deg.
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The Kolmogorov-Smirnov (KS) test was used to determine goudness of
fit in this study for a number of reasons. This test is superior to the familiar
Chi-Square (x?) test in several ways. When samples are of moderate size and
adjacent categories must be combined before x* may properly be computed,
the x? test is definitely less powerful than the S test. For the x® test, when
adjacent categories must be combined, one is sometimes faced with the impos-
sible problem of zero or negative degrees of freedom for the test, which means
simply that no valid test exists. For very small samples, the x? test is not
appropriate at all, but the KS test is. Siegel [2] states that ''the Kolmogorov-
Smirnov test may in all cases be more powerful than its alternative, the x?
test.'" Standard tables used for the KS test are valid when testing whether
or not a set of observations is from a completely specified coi.cinuous distri-
bution. If parameters must be e¢stimated from the sample, as in our case,
then the standard tables are no longer valid. Standard tables would give
"conservative'' results; i.e., conservative in the sense that some distributions
weuld not be rejected at the chosen significance level when they should be
rejected. Lilliefors [3] has developed tables of critical values for the KS test
when testing for normality in the case when the parameters are estimated from
the sample. Lilliefors' tables were used in this study for determining goodness
of fit.

CONCLUSIONS

Care must be exercised in making decisions about which is a '"best"
model for a random variable. The question is not ""Do the data come from
some specified distribution?'' because one can never be sure they do, but
rather ''Is some specified distribution a reasonable model for the description
of the data?" If the physical constraints for the random variable are satisfied
by a hypothetical distribution ‘.ad after repeated sampling of this random vari-
able it is found that the hypothetical distribution cannot be rejected by an
appropriate statistical test, then cne may reach the conciusion that this hypo-
thetical distribution is an adequate model f~r the random variable under
investigation.

Wind velocity components are variables that are unbounded at both ends.
This constraint is satisfied by the nurmal distribution whose domain is from
minus infinity to plus infinity. As mentioned previously, the use of the Gaussian
model has many advantages. For example, if the wind components u and v
are normally distributed, the scalar wind,

1
w= (2+v) 2,



has a nonceantral chi distribution. From a theore*ical point of view, this prop-
erty of the normal distribution illustrates one of its many advantages as a
statistical mcdel to represent randcin variables.

The empirical wind component distributions for Vandenberg AFB for all
months for altitudes of from 0 to 70 km were tested using Lilliefors' 3]
KoJmogorov-Smirnov goodness-of-fit statistic to det: rmise whather the normal
distributicn could be rejected as a reasonable modei for the data. Results of
tests on distributions above 60 km cannot be considered significant because of
lack of data. It was found that 75 percent of the distributions tested could nc’
be rejected at the 5-percent rejection level (95-percent ccenfidence level). The
percertaze of distributions not rejected as normal =23uld be increased to above
96 percent if the rejection level was decreased to . y-2ycent rather than using
the ""customary'' 5-percent rejection level. Hence, ~ne may reach the con-
clusion that the normal distribution provides a reaso.able model for wind com-
ponents at Vandrnberg AFB.
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TABLE 1.5. VANDENBERG BMVARIATE NORMAL STATISTICS
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TABLR 1.6, VANDENBERG MVARIATE NORMAL STATHTICS
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TABLE 1,7. VANDENDERG MVARIATE NORMAL STATISTICS
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TABLE 1.8. VANDENBERG BIVARIATE NGRMAL STATISTICS
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TABLE 1.9. VANDENBERG BIVARIATE NORMAL STATISTICS
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TABLE 1.10. VANDENBERG BEVARIATE NORMAL STATISTICS
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TABLR 1.11, VANDENBERG HIVARIATE NORMAL STATISTICS
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TABLE 1.13. VANDENBERG BMVARIATE NORMAL STATISTICS
90-DEGREE FLIONT AZIMUTH
DECEMBEB
.
Al (km) M v o(w) ) & uv) B wv)
. r o33 -a36 2. 89 ~.08632
1 179 =223 .60 =o 838
2 S.00 ~3.18% 3¢ 7€ £LA%e
: — 102 ——dabh .72 ie - . —
[ 332 ~8a.29 %.6C «1008
H 12,48 -4 12 11.27 +1618
< 1%.53 -S.17 12.73 «28C35
7 18.84 ~5e85 14 .57 +3087
2 14.93 =572 181% «35488
b - alalb ~La%3. . . _ 17 42 —20e23 R
hSN 23.0% -5.73 18.07 <8024
1 28,60 ~5.38 17.E1 «3793
24,91 -%4.36 16.09 +3987
13 P4 ) =323 T4t « 3938
14 22.%2 ~2.29 121" «81%5
1% . 20,21 1.9 .. 1u.38 - 373 - —_———— e d e
16 17.03 ~1.73 .17 <281
1 17 13.8¢ ~1a5S balt <8538
{ 13 10.23 -1e86 B 3 4977
1° 6,98 -2.07 b UE «4693
2u 8.62 -2.39 393 «3912
21 e mm—— 2483 . =243 S04 - —
- 1.17 -2.55 6. 29 «35C3
23 3 -2.37 5.7 w2b71
) 12 “2473 Te 22 «24CH
<ot -a1¢ ~2+59  £%: «3083
2% -«01 =252 3036 «38113
27 .. 18 ~2a2l%.. . . 14 <S55 e —.—3180
s 10498 =s 89 1327 o508y
ae 12+9) =j+87 LI} 5008
I | I 19921 —e . ®1ad? Y YF . [1T1FY
3 16082 -y 1770 387
. 19298 ——=a%0 . 1820 29029
3 33007 3 L] «%002
242 aldD13
PLIT 3] Loy P11 ]
. 8.8 2% S 13256
8397 208y TR T
e NTeg®  De% . . 20082 . | _ ide%y [¥TLTY
S1e08 2ebe 2087 2178
STV alADR.
ael? s 1209
YY1l aplig
Ta 46 geee
08%
*073)
2008348
=¢0208
- 220304
«0eds
LY T ALY
2.038
LI Y 1}
LIYY N Y
faidid
- 1587
—.
e 1204 9
- 20272 M
+Q000 6
S T " Y 4
+ 0000 3
WY U—— Y.
00 *10%00 g
. [ 88 ~8088 - 2
Y ] 10000 2
808 .. . - 25008 - 1
«00 *0008 1
208 20000

e e



c eeyran o

S e—TIT

=

P

TABLE 2.1. VANDENBERG HEAD- AND TAILWIND COMPOMENTS
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TABLE 2.2. VANDENBERG HEAD- AND TAILWIND COMPONENTS
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Cumulative Perceatag? Probability
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TABLE 2.3. VANDKNBERG READ. AND TAILWIND COMPONENTS
30-DEGREE FLIGHT AZaMUTH

MARCH

PR——

Cumulative Percentage Probability

Ak (km) l 0. 135 l 1. 000 1 2.280 I 5. 000 l 15.900 I $0. 000 l 84. 100 I #5.000 L 97.720 I 29. 000 i .88
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1 -1%5.21 -9%.91 ~7T.38 -8 W 880 16.27 2135 28,18 .7 32.02
17 ~13.92 -3.26 ~6.39 458 6.8 13,7 18.26 20.72 22.98
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67 -13.79 LY T 3 $3. 06
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TABLE 2.4. VANDENBERG EEAD- AND TAILWIND COMPONENTS

30-DEGREE FLIGHY AZIMUTH

APRIL

PO

Cumulative Percentage Probability

Ah(u)l o.us1 1.000 l 2.280 J 5. 000 l 15.900 ium J 84.100 l 93.000 l

OB NPOVEWN~D

=758
~17.73
-19.62
-2%3.19
-2T.11
-31.3%
-3€.13
-%0.29
-48.50
-%7.01
-46.72
-83.99
-37.99
-23.10
-21.67
-17.88
~18.72
~12.10
-9.65
~3.28
~8.52
~9.7%3
+1G.12
-1w.27
~10.59
-1l.88
~12.48
-11.20
=12.07
~10.63
~-20.22
~3.81
-1G.71
-10.27
-10.30
~11.62
~12.28
~-19.02
~15.1%
~le.03
-13.1%
~1Z.09
~11.88
-13.11
-1N.78
~16.30
-18.57
-“1.n
-13.33
-18,8%
~1%.6¢
-16.9%%
~xf.7H
-17.9
-18.4%
=22.58
~2%5.18
-3.52
-88,02
-214. 52
~18.81
~2%.483

~2€.78
-2%.10
~25.23
-2%5.36
-1%.58
-25.82

-6.0% ~%.32 -4 58
S1%.33_ -12.63_ . -10.%0
~1%.51 ~13.51 =11.3%
-17.9% -15-080 -12.69
~20.88 -17.53 ~18 .18
-23.60 *13.9% ~1% 7%
~27.03 -22.62 ~-17.82
~29.85 | -S| _=1%.80
~32.9% ~27.%2 «21,35
~38%.73 ~2%.78 --Nn
~38,28 -28.2% =21 70
-31.91 -23.08 -1%. 70
~2ue98 -21.68 =15 8%
~19.60 =10+ 40
-18,13 ‘.
~11. 5 ~8.78

-9.28 -Y.70

=-7.80 -3.00

-5.0¢ -2 88

~5.38 - =2.42

«5.93 -3.3C

«T.12 80123

=758 ~% 01

=TT -5.23

-7.99 -5.3¢

-8.91 _ _ zl.%9 =5, W

-3.31 ~7.81 £ .18

8. 22 ~5378 -Se 2%

-8.88 .78 -8 .09

-7.17 . ~3e8s

-6.68 -3.1U

-8.17 2.5

-~6.€5 *2e55

-6a02 -1-TZ

-S.68 ~3.00 -Y .00

-8 313 . 386 =111

~6aB2 -8,19 ~1.32

-3.21 ~5439 ~2 32

2.18 ~€.70 -3J.1€

-8 -3422 ~3.2%

-8.08 ~%.E0 =292

~T23 ..  -h.34 -2« 32

-~7.03 - 68 ~2.12

-T< 05 -Se32 -2.%

-8,9% -{e16 3012
-10.13 -TL.I0 -3.89

-8.6% -CTE -2+63

~0a22 . . =1.,58 -~o 87

-T.A% EL IS ~1.48%

-3.29 -5.29 ~202

-9.19 ~f.06 ~Z.46
«1J.25 -r.00 *3.486
~11.23 - 8,07 ~8,60
CF § 9% 1.3 S 5% 3 - =»5.88
~12.73 -7 ~C «56
-16.08 12438 -9.5%3
~18.69 -1F,% -12.18
-23.92 =720 -16.23
~33.99 -29%.13 -23.8%
-158.23 .=13.51 -10.1¥
~10.25 ~2,23 €03
-18.07 ~1%.98 ~11e63
-10.20 ~1%.1Y ~11.80C
-18.23 -11.02
~18.36 -12.%2 ~12,.02
v18e%3 . . =13,.5% *12.2¥
~18.83 ~15,80 ~12.08
-1%.03 =133 -12.M
-1%.11 «16.0% ~12.79
-19. 38 ~15.32 ~13.03
-19,%8 ~10.56 ~13.27

~3.09 -s86 1.37
~7.68% L. {1 ) NN 71§ .
~7.40 -1.29 .82
~7.69 «07 T.82
~T.9€ 161 11.18
-2, 337 18.68
~5.10 0,02 17.93
~9.50 Sab8_ 2113
-1Ca.3? C.1% 23.85
~1Je%6 To87 23.90
~S.7% 8.62 27.1%
-3.18 .78 27.70
-%.31 11.03 27.37
~1.70 11.80 _ . 2S.30 .
71 1189 23.08
le86 11.1L 20.76
1.54 e.87 17.00
1.2% T.97 18.66
.99 Ge32 11.60
.37 e.63 8.99
~.82 3.03 €.69
~1e9%9% 2.08 S.03
T80 1.1% 8.9
-2.8% 48 881
~2+86 1.01 A58
-3.13 1222 $.87
-1.21 1.3% 5.9
-2.38 Z.07 .83
~1.%0 3. 76 S.(1
- o380 Ned3 %..5
29 .58 10.80C
-9 639 11.77
4033 ¥e3% T13.27
2.3% 3.88 18.37
Z.83 30.30 17.16
3.M 11.0% 1% p
.90 1.0C 20.13
Ja2¢ 11.88 0.52
.58 11.38 20.22
.08 1n.32 13.58
1.9% 989 iTe™
T 32 9.52 16.72
< .72 1€.%2
10.2¢ 18.33
10.3%
2.02 11.18 20, 3
3.0° 11.87 2r.¢8
s.58 12.73 J.18
Aoy 13.02 21.€0
3.9% 13.11 22.31
T.T3 1%3.12 2.1
T. 87 12.% 22451
Y 1] 11.27 20.%%
%2 .77 19.22
e T2 8.38 17.40
-333 .28 15.9Q
~5.92 3.77 13.7%
~3.9 2632 13.4Q
~18.23 «6E 15.%
-3e57 208 10.49
~T.08 8.10 16.33
-5.5% 3.91 13.39
~ETN .66 13.06
-%. 80 3.55 12.91
-L.0} 3.31 122
~8e22 3.0 12.3€¢
=€ 09 281 12.12
~W 72 2.57 11.39
-6.81 2.6 1.7}
-1.0% 2423 11.87
~7.30 1.9¢ 1t.02

.81
Sc<68
.78
12.32
17.7%
T2.11
26.6%
31.07
38,87
37-8¢
33.06
79.26
37.90
I8.02
30.25
26.98
23.00
18.97
1%.C7
11.78
9.X7
858
T7.32
71.01
T.37
8.3
8.9%

934
12.e0
13.2%
LT 34
15.25
172
19.0%
S1.0%
LTI M
%32
28403
{5.57
23%.%
S1.%C
21.57
71.%87
23.0%
2%.1C
28.2%
L .1 3
28.7%
Zie0N?
23.2y
N L]
29.33
718
2833
23.2%
i2.12
19.5¢,
20 .85
2¢.17
15.62
18,33
13.85
1%.12
13.
18.63
13.33
18.12
17.84
17.71
1748
17.2¢

1€ .58
10.91
18.27
15.C%
1€.C8
17.16
15.39
2i.28
8.3
2T 17
2e.18
2%.1S
2s.CC
28.9%
28.58
23.9%2
28413
2%.21
QE.AN
29.49%
29.49
29.93
30.58
31.51
32.3C
Y2.97
.61
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TABLE 2.5. VANDENBERG HEAD- AND TAILWIND COMPONENTS
30-DEGREK FLIGHT AZIMUTH

MAY

Curmulstive Porvcontage Probabdlity

All(k-)l 0. 135 [ .00 L 2.280 ] $. 000 L lS.’OOj L O 8 [ 84,100 f 95.000 l 97.720 l 9. 000 l .50

0 ~S. 80 R Ty %) -%.09 - Y. a1 .37 -e66 1.0% 2.15% 2.77 3.33 (Y
1 R LPYL MU T3] ) -1t. ¢ -9.3% .. _-&.7% 1Y } WSS VS ¢4 Y PV 44T - Lo
M ~15461 -12 87 ~11.10 -3, 80 ~5.5% -2.09 2.42 .37 €.92 8. 39 11.03
M -16.88 R 3 1 -11.88 8,53 -f.12 ~eTE 460 P 1 11.71 15.32
L] -13. 70 -t 00 -1%.32 -10.05 ~Se. ™ L1 6.83 e 13e24 15.29 i%.59%
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TABLE 4.3, VANDENBERG HEAD- AND TAILWINDL COMPONENTS
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~17.98 -12.89 -10.08 ~T.74 -2.93 8,58 12.0% 16.93 19.60 22.08
-1%« 50 -13.43 ~11.08 ~8.08 «2.6% 578 18.20 19.68 22.63 25.38
-2%.u7 ~21e32 -17.69 -1%.62 -t £.01 16423 23457 7.0 31.6C
z2le28 zodel€ L3 Y 44 2380617 CSEe?0  Sekl 00 17,08 I%ef2 30429 38.81
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~41.22 -14.6u 2. 17.61 7.3 §3.87 58034 63e 28
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TABLE 4.4. VANDENBERG HEAD- AND 1 AILWIND COMPONENTS
45-DEGREX FLIGHT AZIMUTH

APRLL

Cumv ative Percentage Probability
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1 -38.99
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1% -17,03
1% ~4%10
13 “11.78
117 -9.81
18 ~9.28
19 -1.17
20 8.7
21 ~10.45
22 -11.23
13 =11.79%
b1 -12.1%
25 “13.04
25 -18.19
27 “12 .89
28 -18.12
29 =12.586
n ~11.63
31 -10.7¢
32 ~11.8%
33 ~11.20
3 -10.43
3% “12.72
38 -13,23
37 ~18.59
1n ~15.97
38 ~16.00
L] ~1%19
Al ~13.93%
82 “13%.06
a3 ~13.50
L 1] ~18. 9y
LH] ~16.00
L1 ~15,93
[ 94 -18.18
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.9 -17.81
| +] ~19. 8§
s1 -21.31
14 21, 26
53 -22427
6 ~2%33
ss ~20.82
113 - 30.006
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63 ~38.88
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- 313
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-26.86 - 1.02
-21.0% -15.52
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-9.59 ~5.98

=7.61 -8,47

~6e 20 ~3.58

-5.27 -3.08

~5.91 ~Ne 5%
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~8,37 ~5.98
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-9%.10 ~71.63
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~9.32 ~T.60

=9.9%
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~8. 78 ~5.I%
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«1%. 3 ~3.00
-13.02 ~9.01
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-15.69 ~11.9%
~19.68 =~1Z.78
~22.09 “13.25
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-35.92 =11.79
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-21.08% =17 8%
~27.08 ~23.00
~26.80 -27.02
-26.43 ~22.%2
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~5.3¢
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8.50
Se56
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£.90. . _10.06 _ 1340
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2.62 6e57 9.78
1.52 Sel1Y 8.1
1.12 S.42 [ P95
1.38 S.89 8.79
I Y { WE—— VY % 0L
2.0% Tea8 10.93
2.98 8.6 13467
LPL Y 10.59 18.54
5.78 11.90 15486
6443 13443 17,13
8.0¢ 18.38 18,27
9.35 16.8 1 209
10 9€ 16.35
13.00 20.3%
18.76 2398 4
15.53 2513 3ie32
15.8¢ 2601 32.%¢
15.71 26.28 33.32
.81 25.L8 31.73
1811 23.38 30.8
13.90 23.18 29417
13.83 22.52 23.2%
13.81 22451 8.76
1026 2408 30.3
1821 284,55 11.21
1.7 28433 3.5
15.40 25427 31.863
1549 25490 32.€2
15.58 26. 11 13.48
15.71 27.57 3s5.21
15.5% 2789 15.82
18.01 25.77 33:-%%
12.20 23.59 31.10
10.49 22.32 2963
B2 20089 28,26
.28 17.00 24.88
.48 16.80 2%.3¢
«80 16430 28,083
w7 10+ 54 17,19
182 il-s6 1%.0)
1.70 18. 08 22.G1
1456 1370 21.6)
1.5€ 13.%9 21.36
183 1329 20.,9%
1.27 13.00 20.%¢
113 12470 20.22
«99 12.46 19.488
«39 1232 19.63
+885 12.08% 19.2?
73 11.78 160

3.78

8.3 S.54
-—A2.08

12. 85 18.68%
N.83 23.71%
2%5.39 .63
32.38 40.03
8.9 07.93
50,60 §2.25%
S4.25 67.08
SE.TC §9.17
56.75 £8.85
58,12 $%.12
AJ.13 _ . AR.X3
41.03 849.28
37.20 43.68
3i.n 3r.21
26.C8 30.82
ot 2N 33 28.09
15.81- _..19.58
1%7.58 li.81
12.7% 15.68
130t 18.27
11.13 18.03
11.86 1s.20
o l3e8E . 16e92
18.62 10.26
i5.28 18. 88
.78 22.35%
20.01 28.12
231.3¢ 25.54
22.82 6. 8%
2%.77 3C.57
28.1% 33%.123
31.87 36,32
36.C8 N2.28
31.05 .33
39.47 NE: 3D
40.28 47,40
38.71 VE. 03
36.83 (315 3
35.89 8le &
38,35 LT 1+]
38.98 %1.11
16.38 ¥3.50
38.2¢ 45,24
Is.07 5,38
38.35 48.C0
.12 46,76
Al.ab 48.%
43,2 $1.72°
.21 52.5C
41.36 83,28
3893 26.L7
3707 a5.17
36.53 [T Py
32.58 8C,50
38.07 43,48
17,17 [32% 2
24,11 C.%
26,70 31.32
IC.82 3s. ™™
29.31 38,12
22458 37,68
29.0¢ 37,88
28.58 36002
20.13 38,75
27.66 1839
2735 38,90
28.8¢C 38, 00
26. 0% 33.91
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TABLE ¢ 3. VANDENBENG MEAD- AND TAILWIND COMPOMENTS

45-DEGRER FLIGNT AZDRITH
MAY
;
' -
; .
t
< ; Cumuiative Percentsge Probeblilty
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TARLE ¢.6. VANDENBERG READ- AND TAILWIND COMPOMENTS

45-DEGREE FLIGNT AZIMUTE
JUNE
Camuisiive Porceatagu Prebahiiy
Al(ﬂll-ll l 2.300 I 5. 900 [ 15.900 l nd . 190 96,000 I ¥.120 l 20,000 l 98,008
M a .. 03 ~2e85 82 LT 3.0
b “3lech U ~2.922 8.6 (3]
- v =1%ec2 ~2a21 -le01 .08 6. SC
N . Y .22 1C.80
b 217 13.C3 16.0C
= b Y] €. 10.38
- . 8. 30 19,87 21,93
- i €.t 27,0t 2e,.02
B T.19 7l 3C.93
- [ 2als 3¢ ¢
Lo HX 6. 28 aC.5?
12 ~iTel? 11.81 8.8 52,98
1N ~tv.ee 1%.3% 81.13 45,62
12 8,58 . (Y2 3
. 13.67 33,73 I7.C3
1L letl .71 2t L3
1% T.83 19.22 21.C5
17 [ 41 1v.27 NS
13 2e02 7.73 .31
i - .2t €.1f
ki -2.7% 223 le12
a2 -3.%1 K41 2.7C
22 ~8a35 -eC1 +2C
2° ~T.EN LN +4 22
ol ~5.29 -~ -e22
b foel -2e22 -3¢
. 2 -22.77 -3 ~Ye2% ~1.5% -3
N 27 h 17628 1102 7ot ~1e2¢ L 4
: 2% ~20.67 -17.73 ~18.32 “a.7E ~ITCh ~1.6% - 235
] b+ ] ~2%83 -18.3% -16.87 -1%. -12.20 ~7.53 resC 3.
; 30 ~21.76 ~18.83 ~1%.11 -15.4% -17.07 “T.82 2e87 2.98
i n ~21.9¢ -10.86 -27.33 -1%5.73 -12.73 -8.20 %% 2.4%
i 32 ~22.7% -19.5¢ “17.9% -16a23 “13.18 -8.33 1.27 2.08
: 33 -23.1% 19419 14,18 ~PEe W2 -11,22 -§.26 »Es .27
38 -23.50 -2¢.1¢ ~1%.48 ~16.81 ~13.27 -8.3% 1.69 3.33
33 -25.30 ~22.%0 L -318.52 -15.1% ~9.80 .86 2.8C
36 -28.06 2028 -209.37 -15.7% -13.C8 31 2.18
[ 14 2823 ~20.%) ~21.07 -17.%8 -12.32 b7 N3
35 -29.23 22 B¢ ~1€.€5 -~1%.3% “2.78 -1.L%
; 33 30,458 -26.0% 23e2% ~13.0% ~18.59 4,01 ~2.29
: L1 -32.8¢ -28.97 ~21.3% -18.61 .11 -2.2%
a -3%.90 - 30,82 ~T8.30 =22,79 ~16.78 ~4.83 ~2.8%
82 -28.78 -38.1C -Y1.80 ~28.00 ~18.82 -4.22 ~1.86
(33 -37.86 -33.70 - 3169 -285.82 “13.3¢ ~6.99 ~9.98
| a ~33.39 ~35.17 -21.72 -27.8¢ -22.2C -8.67 -€.53
as -40. 56 -36.3% ~MN3 -20.09 ~21.86 ~%.40 -1.3%
(13 -a0.08 -36.62 -2e.31 ~22.C8 -9.51 =706
£ ~80. 33 ~36.58 -MS2 -25%20 =21.89 -9.2% 7419
[T 82,02 ~37.82 ~3¢.61 -3t .80 21099 “8.38 ~§e18
a3 -4%5.06 -39.97 -1.50 =29.9% =22.00 ~7.29 -0e 82
113 .92 4238 ~3%,70 -31A8 -2%.21 % .00 -4.16
st -51. 00 -45.60 -42.60 - 3381 “2022 -5.83 ~2.83
s2 ~S8.98 48,18 ~80,91 -38.87 -24.88 .77 =18C
[t ~$7.11 ~30.02 LT -~ 12.05 25,83 ~Ne87 ~1.08
(3] -58.32 ~53.28 ~“87.88 -37.18 2692 ~5,98 287
ss -$8.0% -81.%0 ~8%.39 - 33T ~28.50 -8.82 -5,0
(13 ~SU.23 -53.55 5032 ~8CAL 009 ~10.67 ~7.43
s7 ~62.12 -55.%0 -57,30 ~9T.47 ~32.64 -12.9% ~9.78
11 ~70.78 -62.87 58,03 47,27 -34.92 838
- s9 ~72.08 - -] “6N.97 -49.%0 -15.67 “1l. 32
&0 -Th.23 ~60.31 -t4.08 -2..72 -17.06 -13.63
33 -12. 30 -68.97 =61.42 -50.58 ~17.91 -30. 36
62 . -I0.13 63,07 BIM 89,37 =3€. 00 -13.32
[3] ~§9.13 -6le98 53406 -5, 67 ~a7.79 -1%5.79 ~12.1
[ 256 ~60.08 -56.99 =$3423 -REAN2 1072 ~1127
. [1] 66419 -59%.10 -55.67 “S1e % ~85.16 ~13.62 ~10.19
6 ~$0e82 -57.350 -58.20 =20.5C 83,79 ~312.23 s T8 1
s? -§3.18 -$6.20 -$2.82 ~8%.18 ~82.06 -21a78 ~13.08 ~11. 59 -3.82
(1) “§1e08 58,87 53428 ~a¥.81 =41.03 20.L3 18,05 =1L N2 393
1) ~&0.01 «53.17 -8%.46 -06e28 39,71 ~19.01 -12.08 -9. 2% ~5.9%5
e 5803 5366 ~40.30 408> ~30.33 -20.20 -18,23 11,72 8418 8,91
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TABLE 4.7. VANDENBERG HEAD- AND TAILWIND COMPONENTS
45-DEGREE FLIGHT AXIMUTH

JULY

Cumaiative Percustage Probebility

an(om | e | oo | 2 |

ru.m T“mlulﬂI

< ATl T ST T TRy
i . =ipefed 28 -2 L3
2 1 *7+82 6oy
“7.80 -8 3¢

“s.ge

csesS
=3e%1
*3e2)
~jes$
-esd]
s
=Jene s 29
>5.9) =3+8%3 =gt
“~9e 74 -2+2%
~8e37
-..’.
L S VAL ] ~re1)
20 =10y =feet
= . =9e%)
2 =1%ede 125
23 ~1z=92
2% 168l ~13**2
23 _=alsdy Tleccs
26 7.0 “tuese
- ? EIT YL ~15°2)
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TABLE 8.6, VANDINBERG RIGHT AND LEFT CROMWIND COMPONENTS
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TABLE 8.3. VANDENBERG NEAD. AND TALLWIND COMPONENTS

R

60-DEGREE FLIGET AZIMUTE
MARCH
Cumulative Perceatage Probmbility

AR (km) l . 135 l 1. 000 I 2.280 [ 5.000 l 15.900 l $4. 900 [ 84. 100 l 98. 000 J 97.720 rn.m 1 99,088
] -%a -2.08 ~3.3% ~2. 62 ~1.37 «68S 2467 3.9 .69 . 38 S.08
b 3 -18.00 ~11.3} IO 7% ) S, 15 { NSNS 71 ) ) ~2edl . . _3al8  __ S.97 — 250 _ ____ 8238  _ 1l.M0
2 -18.27 “11.68 -%.9 -8. 08 -0.61 341 6«08 9.8 1%12 16.78
3 -17.63 -12.9% ~10.62 -8.20 -J. 7 326 10.22 19,88 28418
L] ~20. 78 -18.08 “11.99 -8 08 ~%.23 933 19.28 23,93 .08
s -23.50 ~16.92 ~13.13 -9.A% =2.76 7.62 17.98 .78 3s.13
) ~28. 38 -18.37 -18+89 ~10. 27 ~2.€1 %.28 2318 36.93 "M
T -29.70 -20.56 16239 ~13.33 . b 31 ] 18.9 20.50 - 82682 . Sl.68
[] - 33.67 -23.28 -1%.2% -12. 77 ~203 1259 28.01 .06 $8.08
3 -36.00 -25%.0% ~1%.56 ~13.57 =273 1013 30.37 $3.31 68.66
19 - 3.22 - 2048 ~1%3.76 -12. 5% ~1e2% 16.17 33.63 $6. 7Y €8.38
11 ~15.63 ~9.99 1.38 18.39% 5.0 $7.9¢ %4
12 -18.68 -S. 22 Se.70 20.08 3%.07 $S. 87 §6.23
13 ~ =S8 -.87 147 . .. 2008 3.2 . .- L 50.A% . $3.18
1 278 1. 23 f. 91 19.00 31.09 46.06 $3.67
1S ~e32 2.98 s.70 17.89 2T7.00 39.07 as.21
13 ~e 2N 2. 5% T.78 1%5.73 23.72 38,32 3%.70
1?7 ~1.28 1.31 6.00 13.29 20.5? 30.23 3%.13
18 -1.87 - 23 Ne 22 10.31 16.81 28,08 20.3%9%
19 - =383 ~1.81 2.00 - 1253 - -~ 2038 - 28.12
Eo ~5.23 ~%3 16 .38 10.9% 10.09 a2
21 ~8.01 4.7 ~1.3% S.10 58 1679 20.07
2 -%.17 -6.17 -2.93 3.12 a.7¢ 1€. 20 .38
23 -%.0¢ -6 88 -2.8% 338 3.9 1778 2.9
2 ~10.23 -T. 70 ~3.10 .03 11.16 0. 61 23.82
28 - =183 421 ~312 — .9l R Vs & So—"{ "}

E ) ~1186 ~8.03 -2.9 } 213 3 18.21 25,56

27 ~11.9% -8.88 -2.87 T.81 18.50 3.07

h3 - taf? “15.0% -1.11 L% L) b 111 IS.Te

P RS L 7% £ =he88 _-lfFe =7.a7 ——$223 _ __2a'Y 3832

It ~28.be o3 72 -317.8¢ -teT T.28 a3.Cc

1 “aa 7 -22.%2 -13.72 =32 2.11 V.03

4 -8l L3 X X1 -h.t1 ~ie.T: - 1.07 9.5¢ C.52

L2 LS ST - Wieh P § -13.1C e 3121 50.97

3s 8.t -2t.77 -va,le -317.8" -8 LY & 2 €Ll

o LA LTS L NN T ¥ ] LMV | Tlve 3 =led” -8 PR ) IR & .

2 -16.87 -3, M.3? j SNy €7.6€

2neds arar 71.32

C1eat (LIS 73.8¢

LTS 1 7%5.8%

-3it.r? 73.72

-%75 A .. 13,28

-2z 0,17 73.38

-£.12 e S 73.1C

1.7 3 7€ 13.1%

1.6} thelh 13.C8

107 7260

. 373 . 72.C8

-1 ' L ¥ 72.97

-1E.un Te T 7%.0%

Tt 18,98 [P 14 77.3C

-10.30 Zebl .92 .,

4 el .82 ke 2N %4

PIPY ' I ¥ 5 SN T | . - .K

-2 7.85¢ $3.C1

-"a1% S.00 3.6

-6e79 1.8 w.00

8.0 1N, Te 18.C7

1740 18 09.17

mebd  26.23 1n.

11.9¢ 2.9 naEl

11.13 18.% 7. 28

our 16.78 9% .61

.70 15. 30 "T.n

(X341 1%.88 20,.Ct

‘"2 17.86 A R 7?”.|

TRy TR AUT T 81,82

ve3e L3 1) .Y 9C. 06

311 s.1¢ 3.3 80.6¢

- %% 6. 67 157} .

~1.98 L4 § 18,29 06.C7




R

et
J—
PR
.

R

B
|

\
‘ ! ; :
JO P Sy R e oy i LU A TR SRl o e R e SR o 3 Wﬁ‘w

§ 1
| { ; i '
| ! |

TABLE 6.4, VANDENBERG NEAD- AMD TAILWIND COMPANENTS
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‘) -18.70 -9.%
al “17.17 -
2 -16.83 ~5.06
a3 -15.98 ~8.68
L1} ~16.53 -8-83 “5e11
LH ~17.82 ~-9,95 ~fa.18
[ -18.21 -10.2% -3.38
AT . -LB.f3} =lla51 ~€e€3
a3 «19.90 -11.58 ~7.5%
.3 ~23.2% ~18.16 -9.76
[3) ~26.23 -16.92 ~11.85
51 ~2Ta.21 -17.18 ~12.27
52 -26.0% =16.43 -11.86
83 ~28.28. . -18.85% ~18.03
Sy ~29%.39 ~19.72 ~15.28
s5 ~38.62 -28.81 “19.06
56 -3% 9% -26.23 =155
ST ““2.38 ~31.T71 ~28.58
[1] -45,39 -3%.12 ~1).16
ss -848.78 ~35.89
) -89.68 ~39.23 “3%.13
[ 39 ~51.47 -80.87 -35.28
62 ~50.53 -3%.0 -3%.563
83 ~8%.86 -36.9% ~33.8%
(1] -88.82 - 38419 -11.19
&S . =158 <37.08 . . =32.53
[ 3] -86. 6% ~36.70 =386
(1] “+48.72 ~35.96 =31.23
43 -~ a¥ 66 - 35,09 “3) .08
69 ~83.73 ~34,38 ~2%.20
n -82.73 - 33,860 ~29.15

-2.3 ~»63 1.48 373 5.28
. 72 & ~3a 78 —ald . _8.30 - #2323
~6.28 -J.07 1.92 $.90 10.11
~6 2B =139 .58 11.16 1540
-6.e7 -1.01 T.%6¢ 15.33 21.319
-T.18% 38 10,23 20.80 27.62
-7.83 .22 12.70 25.19 33.2%
27a32 . 1al3 . 15,15 . 2%.18 38427
-8.67 l1e83 17.10 32.77 2.87
~-8.76 2.03 10.79 35.58 46.36
-7. 1 3.60 20451 IT.02 [
~5.280 Se03 21.91 38.38
“1. 60 T«9% 22.78 37.63 a7.21
2.6 083 22.a8 . . 3N.52 42.28
4% 1l1.24 21.08 30.91 37.25
s.70 1C.29 18.95 27.61 33.20
3. 87 8.67 16011 23.5% 28438
2.52 (X} 13.03 13.41 723.53
- S 07 9.9 15.41 1%.92
- e-aB1 . L 2425 7.0% 11.33 15.0%
-2.85 <08 8.63 %.18 1211
Te 806 10.9C
§.60 3.65
6426 Sea3
7.01 1036
8.1 11.80.
~T. 4p -3.37 289 9.15 13.13
=659 ~3+38 8.14 10.E8 18.8¢€
-8. T2 -Te20 881 11.32 16438
~5.2% <63 6.52 1348 18.23
-3.86 -87 s.21 15.5% 20.27
283 2433 9.71 17.10 Jl.8€
-2.30 .08 11.38 19.63 4,37
-.83 8.65 13.22 21.72 27.31
« T2 5.56 15.82 2%.6T 0.5
~62 T.38 17.8¢€ 28,33 315.09
1.23 328 19.2% 30.2C 37.27
1.38 .83 20.37 31.91 3943¢
«89 3451 20.3% 33.37 *1,.33
~«59 7.69 20.5% 33.40 sl.l8
-1.13 Te28 20.21 33.18 L1 ]
-89 T.18 19.60 32.65 80.09%
- 33 270 18.86 30.22 37.%1
.66 6.63 1797 29+ 28 36.52
-1.0% S5e32 17.78 2%.1¢ 36.53
-1.98 17.22 28.°1 L {2Y 34
«2418 17.27 22.10 36.72
-2.35 17 .48 2918 37.32
-3.16 17.16 29.51 37.08
“4.97 17.22 3C.72 3%.82
~6.86 1759 32,21 21 ]
697 17.60 32.%8 82,16
~5.87 2432 16.52 30.%9 39.38
~8.95 «23 18 8¢ 2670 317.87
-9.93 ~«70 13.6% 27.2% 37.23
-18 .08 -8.31 .08 2T.%2 .7
~18.85 ~T.1% T.16¢ 2151 30.77
-20.9% 1077 S.d1 20. 7% 3G.97
=872 =1%.9%9 37 1562 2%5.46
-26.10 ~17.21 ~3.42 10.37 19.2%
-23.61 “15.58 -3.02 1253 22.56
-29.5% =-19.10 -T.91 12.27 23.11
-28.% “13.73 -2.32 13.08 23.32
~28.30 -18.23 -2.61 13.40 23.07
“2T. 78 ~17.88 =2.52 12.81 22.10
-27.18 ~17.48 =282 12482 22.32
~26+68 -17.1% ~2e30 12.43 2195
-26 .08 1678 -2.2¢ 12,22 21.58
~2%.81 -16.28 ~2.08 12.1% 21,2
~20.L8 ~15.08 -1.9% 1.7 20.95
-28.31 ~15.%51 ~1.86 11.7% 10.53

§.10 [ 7% ) 8.41
BN = | See— .

11.88 13.51 18.2¢
17.76 19.88 2811
28.40 27.17 32.07
31.37 38.82 1.0
31.67 a7 50.15
__.a%a2C 8l .
[ 1) 53.55 68.11
€2.32 57.7% 63.Ca
Se. N 5%. 8% Tl.28
58 .86 5C.23 71.33
$2.C0 57.33 §7.33
Al ST — 5068 -—S8862
0. 78 43.95 5C.57
36.27 1%.1C 3,33
30.99 33.42 38.00
25.80 27,88 3Z.108
2C.87 22.66 2€.3%
- 1636 - 383N 23860
13.72 15.21 19,27
12.58 12 17.30
11. 38 12.88 16.C8
11.18 12.73 16.10
12.21 13,90 17.80
_ 13492 __1S.BG  _ _19.6%
15.%0 17.88 21.66
17.18 1%9.30 23. M
18.88 21022 25.25
2C.83 23-16 27.9
22.88 25.27 3€.22
2%.49 26.9C 31.87
27.92 30.62 36.21
¥C.36 33.1% 30.32
33.72 36.68 a2,78
38.8% 82.23 49,29
83.16 LL T 24 $2.:2
83.06 47.22 £5.CC
45.80 49,85 £8.23
46.2% S5C.an £9.10
s@. 18 SC.38 53,12
a8.51 46,57 56,96
§1.99 45.82 53.75
NC.SA an.23 S1.28
aC.58 8. 31 52.CC
aL.59 LYY 3 52,20
aC. 92 a8, 78 52,75
N o60 45.53 53.66
N1.87 L1173 M4 4,22
.22 a8.52 57.n
s6.02 51.59 Bl.58
a7.48 £2.3% 62.82
8.87 49.5¢C $9.C¢
42-33 a7.57 57,16
42.33 s7.C1 56,67
41.1% AG.CY 56.3C
35.87 4C. 5% 50,22
36.58 41.73 $2.326
3C.88 35.8% .13
20,16 28.66 57.9%
33.1¢ 4Y.En

I8 TN 4S5, 68

30.1% .48

33.72 L1 PPN Y

33.1% A3.08

J2.58 .

32.C1 81,96

31.08 8142

.00 40,57

3C.00 3%.02

2.0 39,07
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TABLE 8.5. VANDENBERG HEAD- AND TAILWIND COMPONENTS
75-DEGREE FLIGHT AZIMUTH

MAY

Cumulative Percentage Probability
Alt(lm)-L 0.135 ‘ L0 r 2.280 J 5. 00C l 15.900 l 50.000 l 84.100 l 95. 000 87.720 I 99. 000 T 99.088
2 -3495 ~2.66 -2.03 ~1. 38 -«09 1.88 3.77 5«01 5.7C 532 7.53
b3 -9,95 =2 etebN_ _ =S.4% =322 =+01 3,22 }Y §.4 £ab2 . 2.1 3.0
M -1leUl ~3.50 ~7.29 -S54 97 -3e57 -1% 167 G.27 Te59 s.8 11.31
P -13.82 -10.11 ~Eo.8] -6 5E =l.00 2.01 T.22 10.58 12083 1812 17.68
. ~15.53 -11.23 -3.10 ~Ba3 -2.5€ 397 10.50 1872 17.58 19.17 23457
S ~12.79 -11 .19 ~T.37 —ie28 %71 23.té 18.73 ?ie61 28021 29.57
> 18,0y 1138 -3.11 -Te18 T.08 16.31 22,27 25.55 28.56 N.78
7 <15 216609 iletf_ .. -3,9% -lel8 f.11 LIS AN 20,28 ... 32.73—— 3872
3 -25.03 -17.58 17476 -3.60 -lens 9.63 23.27 313,13 36.9¢ 48,35
s -2T.148 -18.5% -18,32 -9.8% -1.€1 11.16 32.1¢ 36.69 a.86 4S.46
1 -27.9% -18.82 -~ 18,39 -9.53 -.83 12.73 35.0% 39,38 AL 27 53.0C
11 ~-28.38 ~19.23 ~18,%55 -9.8L -e22 16,11 T.68 N2.77 8T .08 5710
12 -28.53 ~15.%53 -11.20 -5453 ZeUN 15.32 2%.%1 37.17 N1.89 46 22 55417
13 ~17.81 ~l0aliS .. -El83 -2.50 NeEE 18.72 26481 23e9e - 37.89 - —alebl . - 88,97
14 -10.87 -5.00 -2.15 - 3497 15.29 28.01 23.62 312.73 35,58 41.45
1< ~beil ~2.08 .18 T.60 te9e 13.77 20.57 I8.5¢ 27.36 29.58 38,16
13 -5.6% ~1.76 o2 2.17 Te% 11.5€ 17.82 21e108 73.19 25.07 28.16
17 -2433 ~2.35 -6 «37 saan 8.97 13,68 16.27 18.7C 2823 23.57
1> -6aUN -3.38 -2eG) -o83 1486 5e32 .77 12.3C 13.72 15.01 17467
1e =Te97 | -S.E5___ z8ele . <32 -10 2a78 638 5.6€ 9a97. - 1lal8 . . 13.58
Ea ] -1l l2 -7.80 ~oe8d ~S. 86 -3.28 .20 3.C8 5495 T.C8 8.2C 1C.51
21 -11.69 -9.56 -840 -7.21 -3, 9§ ~1.%2 leta .17 5.C 683 .86
22 ~1%2 ~10.03 -2.L1 -7.85 a8 ~2.48 o7y 2.83 8,305 S.12 T.31
23 -13.97 ~11.99 “10eI5 -8.23 -Cet2 ~ZeSh 5L T.l1 L 5.61 8.09
ol ] ~15.09 ~12,.32 ~10.33 -9.5° - .82 ~2.77 1.33 3.94 €et3 6.77 1450
25 S15482 . m18e72  _ =13e32 .. =979 -7.02 «2a11 1.59 8.3€ 5028, 7428 . 1C.18
2% -16.78 -13.,57 ~12.02 -10.33 -Te2” ~72.52 2.23 5.29 6.98 11.72
27 ~27.9% -18.36 ~17e02 -0.72 -7.79 ~1.9€ €.81 8.71 18,00
28 .22:29 wi?44) v1$e38 ~12e93 -8.47 “1:87 [ XY ' 1228 16.80 1918
29 *22+00 17430 ~jSeg2 ~12+%) ~8403 ~1.0% 10096 12498 19422 1993
p 1] -20,%7 “ldet) 18,21 ~11.80 -7 .44 LY Y 1886 12,0 19,88
n .1%.72 -19e36 -3de2b igeve ~6e80 .38 10s28 12.97 19.03
—p - —=pgeRS- ~15v89 - -ty 1g°8? bty - - -
3 °21037 elhs3d v13e88 -1y023 ~be8g 1+08 13+90 23450
3 *g23:089 15¢82 12088 =Teé [ XY 1] 19497 26034
b1 -25.80 U 1 =13)ee2 =772 1032 18ed4 2700
ETY 2608y =20¢40 wp7e88 “1ae2% *8.3) %) the IS 19,83 22+98 20069
37 ©27+02 .2Q.7¢ -17e7? -1y u? 8483 72 15:%8 1%.22 22e2% 20.%7
38— ~2bvps 2108y ~8e78 1580 952 s et — S g4 I — i ——— by
3¢ -20.8§ .22.7% -1%.79 ~18°8?7 1072 ~je88 Teng L 19,88 20488
a0 2954 “23e71 ~20°07 ~p702¢ 12038 «3e%0 | 1) 13.08 1672 2WeS?
ay “3pet2 ~2%.87 2278 19046 "1%07 =$¢2? .20 11e% 19,79 . 20043
52 -34s %2 2844 -28e0bb =223 ctéeng =7e}8 Reit $o08 t1ed? 1439 20042
a =37el0 -27v8) “2qe2b 18318 8,48 80 6oy 13:34 19478
o ——e3ee®) - w2le03 ~ze%41 10098 - APy At —— -
as -38e10 .20.93 28048 ~1%.08 1098 vle20 4.7 1108 iTe28
LT 3998 .38e 3 “24c0? “20¢00 “itvgh ote ey qedg tredé 17088
7 °92:37 32010 28083 “21eM “j1ea? “le06 Sege 12041 19+00
a0 43017 “33¢03 “29:902 =22+88 “$2:73 ke84 3% 100Y tTePg
1) 44,89 “38e22 *30°58 2398 =13+48 0de®) P I¥ 3) 10e21 t7s13
S9————=tbv g 38t =3ge02 “28vpp — -
T =48:20 “37e3) =33s48 *2648) =15.84 LY 1) 2034 970 1712
'Y on¥s?) a30e9s “38¢)12 -“284)7 1748 obebp .32 L Teb? 180y
$) “5jed? ~4gs ) =348 “29.39 .183? 7439 030 2oty Te20 19484
'Y T T -83e)2 ~3%.gé “)je79 “20+2¢ «8,87 =jolby 2.84 Gea? 13+9¢
[13 1 ) LLY PI Y ~4ze¢24 LELTY T “22.48 108} 2048 162 [ 3 1] 13:48
b — - appelp- R L YY) agq+8é 03408y 2Rt i}l A — e B Pl
7 =7pe 18 ET3 YT *$g*17 =80e47 “2%.¢) *1le20 eje?g 3.58 (1% 1) 1627
8 e XYY «35080Q °8ie?8 =1 3eb8 ~hed N9 a8 o0
'Y -b8s 88 LYY =$3+07 =40.40 *18.9 eTe%2 eleb2 o2 0.0 -
0 «73e79 83e0? YT .83.93 agfey? ateb? 34 887 - $8ebg
3583 “Slesh =13:%¢ ~8:02 el 4492 1378
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- ——ah IS - ~Mvaf- - At - —a3fedf - 2JAS — — o tle b sl — e — T Ry oA
. $leldy 43,78 =80+0% 34008 20404 oi7.48 LIYY 1) 72 a0 [ 131} 880 .
T LT I T “ie8é «3leg) “)qe2Q *27+23 “tébend obebt t1ed8 [ 231/ Se?p 10vde

s eremiten et Seseamdui mieeh e




e e ]

P

[N

|
|

I ]

|
|
|
l.

A R L

G Do P BT S

TABLE 8.8, VANDENBERG HEAD- AND TAILWIND COMPONENTS
75-DEGREE PLIGHT ATMUTH

JURE

Cumulative Percentage Probability

1 5. 000 T 15.900 l SO.MT 84,100 LDG.MI $7.720 J 99.0% ] 99,085

1.000
0 -1.27 «08 1.93 3.49 5.08
o1 ~8.39 3117 ST | S 1% Y M
2 -5. 83 ~3.%8 -05 3.86 5.33
3 YN -3e21 1.00 (Y37 ] 10613
. -6. 7% ~2467 3.6 .38 18,01
s -C.07 -1483 o36 12,5 17e1®
) -Ce 03 -1la17 §.98 15.1% 20.%0
.1 Bollm .88 . BakT ___ _17.81 23,73
s ~le3W a7 10.20 26.87 21.75
8 ~T.40 .18 11.48 23462 33.19
10 -Te 18 1-00 13.68 28.31 18,82
11 ~5.82 Y {3 15475 28473 37.11
12 ~3e6d 8 17.78 30422 33433
A3 . cASa2@ . cdaS1 0 -fal3 . -1.02 . £l . 18.02 . 29.58 37a0.
1y ~12.21 ~$.982 -2473 “63 Ee18 16.22 25.70 31.81
1s -8.39 -8.38 ~1.89 o717 £.€0 13.1C 20.%0 25481
16 “7e32 -8.08 -re22 -e1S 3.8 Ye13 18623 16457
17 -8.76 -5463 -4,11 -2.46 3 5.18 See2 12,82
13 -%.50 -T7.09 -2 ~8: 55 -2+ 30 1.23 4.81 Ta12
A3 ~10.36 -8,88 ~Ta87 .. . _-Bedd_ __ _-8ai3 __ . -l.I0 .. 1228 .38
20 ~12. 55 ~10.60 -9.85 “~8.53 -be76 -3.87 -.98 .38
21 ~13.30 ~11.00 ~10.58 -9,98 -8e16 -5.33 ~20%1 -a€
2 ~15.04 -1%.18 ~12.28 ~31.25 ~Je 08 ~§e60 ~3.08 -2.01
23 ~18.96 ~14,.88 ~13.b8 ~12.78 ~1C.80 -1.72 1) -24€%
2% ~17.95 -15.8C ~18.75 ~13.6¥ “11.58 -8.33 ~5e11 -3.08
25 ~19.33% «17.03 ~38a82  _ ~1wGTU | _xl7etQ . __~9.09 “5.87 ~lea7?
FH ~Z0.08 T17.71 ~12.58 ~1%.35 “13e12 -9.65 ~6a2® ~344C
27 ~20.TA ~18.29 ~17.2U ~15.80 ~13.05 -9.80 “6a18 -3.81
2 ~2iTell ~e3%50 LAY 1 ~lrah? ~17 .76 ~lf.E1 ~8 ¢ “1e17
29 ~23,03 ~24.9C -2, ~21' 73 -1l 8% ~i0.TL ~4.52 -ebl
3 ~2%.27 ~2% .42 R 2 ~21.2¢ ~17.77 ~1l1e1¢ -tell -1l
n ~ 3. O8 ~25. 131 LT =T1.72 ~17e76 ~1lea2 =Sab? ~1e5:
3z ~31.a8 “2E.28 “tu,TE ~T2.06 ~1Z.07 ~21.57 ELANT ) -1eES
33 - 31 30 ~26.41 ~T.T3 R4 ~1..15 “11.33 ~5e71 “1e70
34 “ICe7N ~eiet? o T ~i2 %0 108 ~12..8 -E£.2? -Ce17
39 ~33.33 ~2%9.35 ~7T .13 ~78.32 .t “1%.98 ~7.22 ~%.32
36 -3%.453 “21.71 EaA i ) ~lE .67 < ~10.308 b Tt -8 %
37 ~37.061 ~32.93 - N, T8 -2%. 1 -17.03 -1Ua17 ~3575
3¢ -4t .1t -1€.2¢ ~ITetl “20.38 ~13.52 “11e28 L 51
3 -38.94 -~38,78 -~ .18 ~Me53 2027 -18a 7 =101
at -91.28 ~3T7.4% -ve,z -1z.87 -21.32 -154130 T
[} -84, 90 -Mre1l ~37.7) -15,2¢ -23.56 -16.48 -11.%@
L% ~842.82 -ua,TL “81.€8 -Te.Ta -if,.2 -17.32 ~1t.8%
[ T -48.36 - w30 ~33.27 -26432 -19.78 -14.82
a4 -uTaEe ~uz.1t -N2.31L ~21.81 -18,22
[} -89.63 -87.2 -22431 -17.7%
LY ~55.61 ~5133 -41.71 ~28428 -1%.:2
a7 -5%. 76 -50.56 821409 -2%.58 ~13.90
e 57489 ~52.1¢ -at,el ~2€e21 -ZLa1t
.3 -5l €2 PETIN31 -31473 -25436 -19.32
5u -85.38 -5Ea71 XN 25075 ~1%.7¢
[39 -7t.08 ~53454 -51,.89 -26.13 -19.11
LN B INLY -ce.27 -La. 77 “E0a20 -JE. 1N -17.84
LY -32.12 -73.20 -71.51 -63.57 =00 ~1648%
58 -81.2 “T2.84 FLA NSt ~€1,57 -27.43 -10.87
55 -31.73 -72.98 ~%T3 -6%.03 -55469 -29.C8 -21.18
56 -84,93 -7¢ .02 -71.41 ~€6.50 -*7,88 -70.E3 -22.11
57 -38.18 -15.77 -Tleub -67.20 -5%9.1) -I8,12 -26.09
$¢ -88.39 LEANSS | =71.62 -LI 77 “T7.38 -c8.,88
53 -86.27 18462 -7, 83 5 ~39.08 -32.1%
[13 ~91.80 -7€,6¢ -78,.9% 42439 -78,1Y
2 -38.7% -1 .30 -72.%0 -54.86 -%0,92 -33,27
€2 -8%.78 -7u,58 -70.72 ~€7,09 -30.a0 =317
[3] - 38,54 ~71~,39 -68.7S -f1."83 -77.9% ~30.41
68 -82.5¢8 -11.2 -£6.92 -ce.e? ~30.26 -28."1
[1 - 30455 AT -6S.12 -57.7% -3%.81 27,42
(13 -78.68 =71,.03 -c1,12 “(r.20 -rr,0g =88, 6L (3419} -7%.81
&7 -16.13 -69.18 -57 07 -81.07 -sa,20 -42.33 - 3167 -20.40
s -Th.08 -07.02 “0T.81 RTNY; 81,27 -0, 9 -23.0¢
€ -72.53 -6%.13 -51,33 -€7,69 ~39.60 ~28462 =21.58
) =TCEE -43,23 BTN L1 ¥ -11,51 ~27.8% -2l .08

S.76 6.39
T.26 [ 71 1)
11.92 13.57
1625 18.31
13.75 22.1C
23.29 25.%6
- 26238 -
33685 35.C3
35.38 39.2¢C
38.97 83.1C
al.72 .5.86
3.3
B A o
38.27
3C.58
22:4%
1539
9.58
Bl . 5.8 -
191 2. 85
32 31.23
~1.08 =13
“1e5( 14
=130 -e 8%
~2e2k . . - -
~Ze73 -1« &C
-2e51 ~1e32
89 277
313 3.6
1.12 3.12
67 2.a8
Ti 2.53
°£1 2458
L2 2402
-eS7 1.6C
-1.82 b
-3.31 ~1.87
~§.15 -1.81
~7.3C ~5: 76
~8.38 -Ga18
-9.32 ~71.03
-8.3% -6.28
-11.7% ~9.28
-13.52 -1C.98
~14.88 ~12.26
-1€ .82 -13487
-17.186 =168 60
-17.28 -14.£C
~15.32 ~13.37
-1%.88 ~12+61
~15.18 -11.89%
~13.27 ~94C7
~11.7% =7.1%
-19.11 ~S.68
~16.53 =12.27
-37.3% -12.08¢
=261 “17.53
-08,133 -2C415
-28.81 -28,28
-29.79 ~25.78
-29.03 ~-2%.13
-27.8¢ =23.7C
-26.27 ~22. 07
-24,8¢C ~21+C3
~23.3% -19.81
~21.88 -18.17
~2C.0C -15.72
-19.12 -15.81
=17.68 -18.C6
-3¢ .17 ~12.63

Tab8
0,85
10.87
16.%
22.58
26.%
31.045
36.27
82.22
47.11
$1.513
sa. N
§6430
§2. 78
NLE6S
35.59
26,33
19.12
11.97
T+57
s.8C
3.13
le76
1e82
1.32
116
73
lelb
6. ES
Te58
T.26
6.81
E.TC
6.78
€.17
6.C8
5.2%
3.5%
3.0
~1.56
-1.ES
~2.22
- 77
~8a21
-%.L2
b 7% 1
-8.59
“3.00
-3.1¢
~5.C8
-5.9%
-3.95
~e 39
201
~s 58
308
-3 78
~9.11
-11.851
-316.3%
-17.38
-17.t3
~18. 12
~1%,62
-13.2¢
-11.38
-1C. %2
~%.1%
-8.C8
~6.67
~%.30
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TABLE 8.7, VANDENBERG HEAD- AND TAILWIND COMPONENTS
75-DEGREE FLIGHT AZIMUTH
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/ TABLE 8.9, VANDENBERG HEAD. AND TAILWIND COMPONENTS
75-DEGREE FLIGHT AXIMUTH
SEPTEMBER
Cumuiative Percentage Probahility
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TABLE 8,10, VANDENBERG HEAD- AND TAILWIND COMPONENTS
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T5-DEAREE PLIGRT AZIMUTH
OCTOBER
- . Cumulative Percentage Probability
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TALLE 8.12. VANDPNBERG EEAD- AND TAILWIND COMPONRNTS
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TABLE 9.1. VANDENBERG RIGHT AND LEFT CROBSWIND COMPONENT?
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TABLE 8.3, VANDENAERG RKGHT AND LEFT CROSSWIND COMPOMENTS

75-DEGREE FLIGHT AZIMUTH
MARCH
Cumulative Percentage Probability
Al (km) l 0.133 [ 1.000 1 2.280 [ 5. 000 ] 15.900 I 50. 000 1 84.100 ] 85, 000 ] 97.720 ] 99. 000 l 29,885
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3 41,04 ~33.38 -29.62 -25 .58 ~18.19 .77 a.68 12.83 15.09 19.81 27.8
7 -85, 54 ] ~3.87 ~28.%0 - W19 ~TeS2 %16 13.33 17.83 21.97 30.50
[ -49.80 -ag.07 -35.95 ~31 .08 -22.10 .25 S.61 18.58 1846 23.98 33.31
b ~$3.73 0348 -33.76 @ -ANeS] _ -23.03 .. _ _-RaB3 K06 . 15.70 ___ 2102 . 35,98
10 -56.72 -46.11 ~40.97 ~35.37 -25.21 “5.45 .31 16.07 22.07 27.22 37.82
11 - 85,69 -85.91 ~80.43 ~35.01 -28.17 ~%.9 Se33 1519 20.61 25,38 35.86
12 -57.0% -42.33 -37.92 ~32.90 ~23.78 “3.65 s 13.60 28.62 23.23 32.75
13 ~85,76 -37.09 ~33.88 ~29,12 ~21e21 -8.93 3.3% 11.27 18.62 19.83 27.90
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19 -16.67 -13.77 ~1236 ~10-83 ~8.0% -3.73 «58 3.3¢ [N 1] 6. 30 9.21
20 -15.18 ~12.89 -11.20 “9.04 ~T.27 -3.33 61 Ze18 [P S.03 0.4
21 -13.96 1187 __=1fa28 . -SuW LrEa8h. . =285 A8 3.28. O W | VNP 16 . SR W 1
2 ~12.85 -10.32 -9.19 ~7.9% -5.73 -2.27 1.1% 3.42 LI¥ 1 sS.70
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26 ~12.26 -9.91 -8.717 ~T.58 -5.28 ~1.78 1.7 3.96 5,20 .30
s ~11.95 9,68 3452 -T2 -5.10 -3.%7 1.76 3.97 S.18 £.30
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27 -11.77 ~9456_ . _-BaM8 _ -T.32 . ~Sa.l13 =191 138 - 350 N8BT . ST T.96
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% -2.33 ~1E. 30 18,10 1171 -Tet? -.88 (g} .82 15.C1
4 -21.93 ~17aC -1%.30 -12,8: ~E.AR -1s 7% 4,07 .23 13.8¢
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iE] -0 BT -71.93 -r3.13 -18,.0% -6.17 1.71 §.79 12. %6
35 Z1.80 -26.36 -2, -70.8% S1T.EN -7.5¢ ¥ €13 11.24
[N -3%.15 -1.21 -75.13 -73.13 -17.5¢ -8.68 53 5.8% 11.8%
[$3 -17.00 -TMLE3 -27.58 -T8.18 “1€.0¢ -8.61 .82 €.92 13.8%
w2 -3E.85 ~30.2% - Tln 2%, 7€ “1T.RY -8e11 1.80 Te4 14.C2
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LY -26.2% -21.08 -13.5) -15.92 ~10.9¢ ~3429 8.8 1.08 18, 5C
LB -28.13 _-22.43 -17.E7 ~16.62 _-131.27 -2.17 S G P YST S _16.9C
L BF5 23 i S3I.8 =1°.30 ~18.73 -11.% ~2.80 S.70 11.13 16.37
51 ~28a6% -2TL9€ ~20.21 -17.21 ~11.77 -3.32 £.12 0% 16.32
s -28.14 -22.89 -mM.13 -17.55 -12.50 -8.67 3.1% .21 13.95
L4 EhE-N Y ) -22.21 -20.29 -17.6¢ -1Z.70 B 4 2.0 Tot% 12.3C
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[ -39.47 =27.33 «28.73 “1%2? ~9.16 .25 1%, 36
65 ~39.06 =2¢,(3 -2 AT -18.99 -8.%¢ 1.07 18.38
o -13.138 -%3.03 -25.22 ~13.30 -9,77 1.27 10,57
(%4 -28.8% -0, 78 -T%.22 ~15.78 -8.6% 1.28 _1n.E8
K2 BEEACS § P4 "L IS  £3 ¥ SRS £ 41 - B 7Y > - LN
62 -3r.38 ~31.€6 LA 14 -28.88 ~18.81 8443 1.5 .00 1150 18 .3C
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TABLE 5.4. VANDENBERG RIGHT AND LEFT CROSSWIND COMPONENTS

P p s nmir, on o o

NPT

75-DEGREER PLIGNT AZIMUTH
APRIL
Cumulative Percentage Probahility
i An(n)_; 0.135 I . 000 I 2.280 T 5.000 l 15.900 tu.m l 84.100 ] 95,000 l 7.720 l 9. 000 [n.us
] -8, 80 -11.10 -8.92 BT 7= -t.1 -2.70 .92 %.28 .53 s.n s.18
1 ~20.78 -17.81 -18,19 -13.20 -%.60 -4,01 1.58 5.19 Tell 12.%
2 -29.32 -19.70 ~17.06 -15,82 -10.60 -3.78 3.11 T.58 .97 12.21 316.03
3 poi FL Y SUNSE. § 71 - SO & 1 T N
Y -33.6¢ -27.75 -24.18 ~20.79 BT -%5.13 .29 10,81 13.78 1687 23.2¢
H 38418 -30.50 ~27.37 ~23.53 ~16.56 _ BT $.07 12.09% 15.88 19.41 26. 1
t 3 -a3. 06 -35.4 -31.39 -26.97 -18.93 -6.06 6.01 19.08 18.00 22.55 30.98
i 1 -a8.61 -3%.28 -38, 71 -29.17 -20.00 -<.% 7.01 15,58 2C.91 25048 3%
s -52.73 -82.58 -37.87 -32.32 -72.60 1,58 T.52 17.23 2ase 7.% 3T.68
3 Lee36 83,98 0 -38,83 330 2382 000 =798 0 .83 1788
10 <58,53 -a.13 ~39.10 -33.62 ~23.66 -8.23 1.21 17.16 22.68 27.87 38.27
11 -58.00 Y X ~38.02 -32.11 -23.05 -9.07 6.0 16.56 21487 %76 36.85
12 -83.50 -3%.1% -38.66 -2%.13 -2.93 -7.19 6.54 15.00 2C.28 20,76 30,32
13 -*9.97 -32.29 ~28.57 -28 .53 -17.18 ~5.73 5.81 12,96 17.00 28.72 2080
I -33.08 -26.58 ~23.88 -20.00 -13.86 -9.28 $.38 11.82 18.33 18.06 28,53
»8 VAN =20eA0  =1%21 | . <16a37.  -R1a22 0 -%,.23 0 A.TS. . 9.%0 . __12.7% _ ___1S.E%
3 - 22.58 ~18.06 -15.87 ~13.48 -9%9.1% ~2.43 8,29 .62 11.08 13.19% 1772
17 ~19.32 -15.38 ~13.a7 ~11.38 ~Te62 -1.76 5,09 7.87 9,95 11.86 15.00
18 ~15.31 -12.10 -13.58 -8.85 -5, 77 -1.01 3.76 683 (%3 ] 10.08 13.29
19 -12.10 -9,49 ~8,22 -5 45 -8.38 -7 3.81 5.93 1.28 8458 1216
n -9.89 ~1.78 <5371 -5.58 -3.%2 ~o38 2.0 v.%0 6.03 7.07 .21
T o3 -T2 . -6a22 . =8,15  ___ ~3221 __-a20 . Z.81 S | R W
: 8.0 -5.%8 ~5.60 -a. 68 -2.89 -.18 2.53 23 S.28 6a13 7.36
2 ~7.58 -5.90 ~8.08 -4,19 -2,58 ~.08 2,82 808 2.92 SaT8 Taa2
. -5.00 -5 I8 ~5.52 -%. 6t -2.9% -.38 2.17 3.82 473 5. 56 T.29
2 -3.80 -6.98 ~6.08 ~5.13 -3.38 ~e67 2.08 3.78 .75 463 Toag
2R ~9.83 ~T.52 ~aeb0 *5.59 -3.76 -a93 1.980 3.73 L% L) S. 66 T.87
e “L2e20 9,73 -8.%% | ~T23 . __c8-&L . -la21 2445 8. .. Ead1 P 3% @03
b3 ' . ~5.% ~5.02 -8.02 -2.25 +50 3.28 5.02 $.00 §.9C 8,15
2 -8.98 -§.90 ~$.90 -8.80 -2.82 -2€ 3,38 5.33 6.43 T.03 s.51
n ~11.M -8.93 ~7.73 -6.82 -4L0% -.3 3.32 S.70 7.C1 .21 10,69
31 =331 -30.53 . -2, =765 -£.82 -0 3,53 §.28 .78 9.13 1.8
32 -1 .71 -10.00 e I 1 T -S.20 -« Jo310 §.0% 7.56 8.98% 12.82
33 ~13.88 =-10.6" ~9.,31 -7.83 ~Sa18 -+97 3.20 S.88 T.3% 8.72 11.5%Y
n -3 8% -1 -1J=12 ~8.51 =1.0S% 3.08 [ 3 33 3,02 9.5 12.5%
3s 23,87 A5 ~9.04 ~8.01 -1.38 2.86 5,26 669 s.c0 1C-72
38 13. 89 ~10.97 ~%.75 ~0.83 ~2.28 18§ 3.88 $.19 681 .33
b § NNV IC L NG 79T ST 30T -13.08 -3.57 .58 3.92 5,54 7.02 10.09
1 ~20.68 -17.11 -15.29 -13.52 ~1J.11 ~Nele g 3.80 5.71 7.43 10,38
18 -23.13 -18.32 -17.85 -15.81 -11.70 5.6 -21 3.a8 5.53 T.0C 11.27
L] <262 -~23.33 =19.3% -17.1) -1Y¥.0f -8.78 ~«S0 3.53 5.78 T« 83 12.0¢
[$Y 3. 7% 11 -21.50 -19.3% -17.00 -12.78 .17 a7 .. 73 T.08 9,23 13-68
” - 18,62 -21.70 -19.3t -16.72 -12.01 -8.71 2.59 7.32 9.89 12,37 17,15
(3 S a5 LY t SO ~18.70 ~1u.89 -3.08 .00 .01 11.45 13.88 18.9C
" 0 -19.38 “15.37 -18.35 -9.58 -2.19 5.20 .o 12,59 15.0C 19,97
(13 ~"2.50 -17.77 -15.08 -12.98 ~8.08 -1.042 $.61 10,18 12.63 10,93 19.66
' ~1% 8 -12.13 -1°.28 -10. 98 -§.78 -.09 s8¢ 3.87 12.1C 18013 18.8c
(1 “17.02 ~13.08 “ale” T ~9.10 ~5.33 .52 [18.1] 10. 13 12.22 14.13 18.C7
" ~16.16 -12.1 -13.82 ~8.68 -8.78 1.2% 1.2% 11.28 13,33 15.X% 19,37
A% . wllA b a3 8 - Alledd -  —aB.98 -a.85 1.31 7.58 11.61 13.04 1580 20.38
[ ~1r.13 -13.2% -11.25 -%.08 -5.18 -3 1.0% 11.00 13,17 185,17 19.28
sa -15.61 -r 1.00 ~1G.22 ~8+28 -8, 78 693 §.1% %.67 11.61 13.39 17.C?
2 -10.85 < a8 ~12.50 -10.38 ~6e34 -o57 $.39 .2a 11.3 13.3¢C 17.32
.3 -18.20 ~a .e26 -12.35 -10.27 -6.50 -e68 . .. 38 11.0% 12.9¢ 16.%C
[ -18.63 -18.90 -13.07 -11.08 -7.4¢ ~1.08 3.77 7.39 8. 39 11.22 15,00
RS =20.80 16,38 -38,32 | =32.12 ~8.18 ~1.98 .23 8.22 10.01 12.43 16.53
36 -y . ~16.88 -18.78 -12.49 -8.38 ~1.90 0.53 s.68 10.97 13.07 17,83
7 - .61 ~20.2% -17.65 -18.82 ~9.69 -1.7Y (%Y 11.37 18.20 16.8C 22416
[ - L3 ~23.82 -2).08 -16.39 -3.78 «S7 10.88 17.53 21.19 20,55 31.50
s -18.00 ~12.92 -5.72 .77 ~1.82 S.87 15.16 20.50 78,48 26.45 318
© -36.88 ~10.8% ~12.07 -5.06 Y 8.88 17.36 22.83 29,88 8.4C 38,31
&1 =13.22 ~£a40. =8, €7 __ <238 1.89 5.8 15.00 18.22 21.5% 23.53 28.3C
. -11.9¢ ~T.07 ~$.30 2., 1.38 8.00 18,65 18.9 21.30 23,07 27,35
. -11 &2 -8.07 -£.87 -3.87 -8 To60 18,39 FT 1 231.18 23.34 27.03
[ -13.38 -8.76 ~3452 -8.03 s 7.20 18,08 13.08 20,91 23.1% 27.17
(3 -18.18% -T.87 ~7.18 .70 -e21 6.78 13.73 18.72 2€.70 22.97 27.87
3 -15.17 ~10.38 ~8.01 -3,46 -.88 6.32 13.88 18430 20.65 22,99 27.02
ST cIS.BY a8 868 630 . .00 5.88 13.17 17.87 0.8 22.83 2t
s -16.72 ‘11.72 ~9.31 -6+67 ~1.89 $.82 12.93 17.n 20, 0 22,76 27,18
't -17.54 -.2a46 ~10.00 ~T.32 ~2.46 5.06 12.62 17.48 20,16 22.62 2L
n -..} -13.21 ~13.70 -7.98 ~3.03 .68 12.3% 17.26 19.98 22.08 27,68
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TABLE $.8. VANDENBERG RIGHT AND LEFT CROSSWIND COMPONENTS
75-DREGREE FLIGNT AZIMUTH
MAY
Cumulative Percestage Probability
Ak (km) l 0. 138 l 1. 000 l 2.280 l 5.000 I 15,900 ] 50. 000 ru.loo l
3 .11 33 -%.8 ~3.48 -T.06 ~5462 -2.,77 -0
4 -17.83 ~18.80 ~13.38 ~11.62 -8.62 -3.96 N ]
2 -20.71 ~16.76 18,80 ~12.76 .97 -3.11 2.76
3 -28,87 -19.28 ~17%:61 ~15.08  -10.3F | __-3.03 8.0 .
. -2%2% <22.6% ~13.9% ~16.99% ~1l.60 ~3.38 036
5 -3U.03 ~28.10 -21422 ~18.10 ~12.42 -3+61 .20
3 - %212 -25.82 ~22.77 ~19.08 -1t -8.08 5.29
’ -35.70 -28.73 ~25.35 ~21.87 ~18.98 -~ .68 Se71
3 -ap. 68 -20.39 ~20.72 ~17.18 ~5.39 6e38
< ~82.32 =JC.A =26.0F __  =lea0% el . . S.83
13 -a8. 71 - 31.75 2714 -13.79 -5.82 T.18
11 -35.88 ~3.32 ~27.65% ~1%.16 -§.00 7.17
1 -%0.80 -29.03 20485 ~17.2€ ~Se08 6e28
1z -32,97 =23%,82 -20.02 ~17.86 4,31 S5e25
1 -27.11 -1%.16 -16. 38 -11.22 -3.2¢ .59
< -21.72 = 212,87 ~BaB1 . __ =243 . .. A2
15 ~1%,06 ~12.57 -10.62 -7.08 -189 3.90
17 ~13.88 ~9.60 -8.07 ~8.31 -1.03 3.26
13 ~10.19 -5438 -s5.80 “TeT1 -ob? 2117
19 ~T7+39 . ~%.3% R T] ~2a6¢ 08 oD
25 696 %468 -3.83 -2 30 -.03 2428
21 T30 . = 22.88 . ___ =08 - 2al8
22 -~5.63 -8.39 ~3.93 ~2.1% «10 2434
23 -6.78 8452 -3.71 ~2.264 «08 2a22
28 -7.82 -8,09 «~2.50 -e03 2.3
2% ~7.88 -4.09 ~2.89 -e01 Z.08
23 -3,18 LY 4 ~2.7 «02 2.76
27 -8.38 =523 . __=3.2b. . _=edS . .__ 2228
s —abelBI- 3338 ajelt 188 Jast
29 =793 =3¢} 201 3] 309
20 =110} =§e78 3029 1) Sedn
HY ©310e83 ~ge?} “3e27 8 2,20
3 -1Qe28 8038 2094 3] Sv3e
33 -%.20 oqe$2 230 138 S 40
-3 - wrgoar 3,00 he My ——
3% *30.3% %22 ~2+76 1.08 .70
3 10,38 g8 -2,72 te3? %
37 «12410 $e30
38 191 Se2e
S92
Se0g
Sodd -
Ter0
b0 -
110 193} téelo 1778 216
1383 162} 18,00 1%.00 2338
theet-- e 19447 21,84 16,80
13041 1809 21.07 23.08 2723
- 2028 22489 e 20.97
16083 20+% .28 25082 1980
3 .1ge38 182y 19.9%% 23.73 23.02 28418
1) 12,9 18,00 29038 0", % 8,80 ~ §8 0y
1Y 11478 1632 20.68 23,38 30.30
'Y -1z, 27 16,9 Piada i "m0 -
[ 1] *11e60 17:22 2108 29.%¢ Jlebs
w3
(3 “8.%8 13.48 17.08 19,07 20.69
0 13092 1588 (31} 23092
» 17,37 15,08 20+% 13,87 32,08
o2 -17591 - -thug¥ - 20vhe - 2297 - Stebe
P's )76} 1%9; 2018 2389 3lel?
1) -18.88 1918 1930 22.22 30»27
* -p8ed® 13 - - 18e9p (13224 20,78 -
%3 18:83 13430 18488 21037 ]
" °j8:78 1301 19040 20.%
It -19.00 12048 1778 2006 20,97
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_ TABLE 5.¢. VANDENAERG RIGHT AND LEFT CROBOWIND COMPONENTS
75-DEGRSE PLIGHT AZINUTH
JUNE
Cumulative Percestage Probability
AR (k) | (%" ] 1.000 r 2280 I 5.000 l 15.908 T 8. 000 L 84.100 r 95. 000 T ”.720 I 9. 000 r 9.085
[} ~10.25 ~2.51 -7.56 -6a TS -5.08 -2.89 -u9 1.7% 2.67 3.82 5.26
1 ~17.23 -18.20 -17.74 ~11.18 -8.28 -3al5 ot 3463 .23 . .20 .n
2 ~1%.81 ~15.70 -13.31 ~311.99 ~8.81 -2.90 260 €15 8.1C 3.90 13.61
3 b SAReST 15083 33, __BaBT o230 .. A% Neay 38
. <23, 7% “18.86 -15.49 -13.9 -9.22 ~1.96 S.31 9.99 12.57 1% 1% 83
H ~2€.5% ~21,07 . -i1t.m1 -15.52 -10.27 ~2.13 §.01 11.2¢ 18 .18 18.82 22.22
s <30.07 -23.8 -20,8 -17.62 -11.6€9 ~2.09 6.70 12.63 15.90 18.93 25,09
b4 ~33.97 -26,38 -23.49 -19.%0 -13.20 ~2.82 1.5 18.26 17.98 21.23 28.33
'Y -3% 23 -31.16 -21.2% -23.0% -15,28 -3.31 866 16.33 20.63 2. 88 3..60
) ~A8,08 =38,92 - 2585 __-16.96_ . _ . -3.82 10.12 BT W1 _.23.6K  20.ng 3n.20
10 <aT. a7 ~3.62 ~32.88 -27.63 -18.21 -3.53 11.0% 20.45 25.69 30.46 80,32
13 -48.30 ~38.23. -33,3% -28.0% -18.40 ~3.n4 1151 21.18 26.06 31.38 sl.a2
12 -45,62 -36,07 -31.48 -26. 4y -17,26 ~3.3% 11.0% 20.2% 2%.27 2%.32 3%.48
13 -38.89 -31.01 -27.30 -22.83 -18.71 ~2012 1008 1060 23.01 27.18 35.68
1% -31.83 -24.94 -21.62 -17.98 -11.38 “1.16 9.C7 15.6€ 19.29 2463 29.51
15 23279 -18.89 00 -16408 -13,38_ . -daX8 . -e68. To0? 12,05 —  1Rl2%__ 17.33 . 22.%2
16 -a7. 39 “13.% ~11.c8 -3.6% -5.96 -e28 €87 %15 11.18 13.0% 16,90
17 -23.10 -10.13 ~d.£9 =T.1% -4.28 9%} [ T34 739 3.9 31C.AC 13.37
18 -8L67 ~6e57 ~5.5% Y T 2 T3 3.03 S.8% 6+96 7,93 10.08
19 -6.79 -5,0% ~%.2u -3.25 -1.62 .97 3e56 $.23 €.15 G.88 0.
20 -Se82 ~3.93 ~3.21 -2.%) -1l«01 1.19% 3.00 b.92 5.6C 6.32 .30
23 -8.95 -3.82 ~32e¥3 S.QL_ L mal0 . _le82 3.58 LTS 5 GNP T AR VAT SIS 76 .
22 “w.72 -3.30 <2061 -1.88 T 1.60 3N 5.07 5.82 €.81 1,93
23 -8.27 -2.99 ~Z.29 -1.58 -0 1.68 iet? 8,95 S .66 §e3C 1.6
28 -8, 2% ~2.91 ~Tell ~1.%2 ~«20 1.85 329 321 5.9% 6. 61 T.38
25 -3.08 -2.32 -1.88 -+09 2.13 0.2 £.80 91 7.32 .82
25 -3.2% ~2.83 ~1-82 - .08 281 Ned b (¥4 1) Te 31 8.11 3.78
27 ~NeN3 =290 S2e15_ cRe3N . L _al2 2480 8et? €o18  _ _ 5235 1.8 . - %.23
Ze -S.78 -1.7¢ “TeE2 ~1.7% .08 Tt £.51 1.17¢ e.82 8.7 11.73
23 ~Se 33 ~Tea” ~1.63 «33 Ja07 ©ebD 2.82 9.73 1C. 7% 12.86
3 -5.12 ~le12 -1.3t .78 31.617 [ 8.43 8.53 1Cene 12,88
31 -%.07 ~leib ~la10 .79 .1 Galth 8.53 9.57 13«82 12.49%
32 -5.28 -1.12 .29 T.9L Cott [H ic.ee 1.2 13.c8
32 -%.63 -+69 120 816 T8 3.8 1C.02 1C.98 12.3%
34 843 -8 1ea1 8,50 Tetl 3.4 1C .89 1107 13.09
35 -8.8) -+ 53 1.32 .83 Tetn Te58 1C.68 11.6% 13.75
35 -8.8C - ! 1.8 e.5L 771 9.8¢ 16.53 11.52 13.55
37 -¥. 51 -2 l1.T8 LY ) 4 7193 10.01 13.12 1218 18.2%
32 ~Eell ~.38 1.56 5.3¢ 9422 11. 70 13.CE 1831 1C.9C
33 -2,39 « 55 2.68 5093 9.?22 11.32 12.48 13.5% 15.7¢
L14 =282 182 208 €e5¢€ %.(8 . 12.01 13.83 15,93
L)) ~3.52 1.33 MR T.33 16«35 13.23 18.56 15. 7 13.10
[ ¥4 -8aE5 5 14 262 T 78 1.€9 18R 18.C3 17.38 20.18
a3 -8.17 1722 3.79 T.77 1175 18.32 15.73% 17.03 17.71
(13 ~5e17 «94 1.8% 8.3C 12.87 1%.78 17,.3% 16.8¢ 21.9C
“s -%.63 1. 92 5.02 9,87 10,773 17.89 19.58 21637 28 .04
Y3 ~Z.3% 1.us t.38 11.52 1627 12.59 23.02 25.5¢C 26.37
w7 -2.32 (Y 7.69 12.7¢ 17.71 20.93 22.71 26,35 21.72
o -1.82 LROPY FI81t 13.82 1.9 .2 28,58 25.72 29.17
w9 -+30 [ 3.6% 19.59 22.79 20.56 26.18 29.53
su &3 7.2¢ .38 1£.22 20417 IT.18 28.91 26.a8 2%,
[3Y 1.78 8,85 "1462 16.54 21.06 24,863 26.38 27.48 31.30
52 .9 8.5¢2 1228 17.50 23.17 27,22 29%.23 31.c8 3u.9C
s3 -1e88 7.6 11.90 18.52 25.3% 29.50 31.93 30.1C 38.6C
sa -1.28 1.27 11.33 17468 23.e¢ 8.0 3C.28 32.31 36.56
5 -8.57 5. 03 1.69 16.82 23.3% 20.39 31,09 33.02 38.22
5% -5.70 §.02 (1Y 15484 Te02 i1.€6 3C.21 32.5¢ 37.38
7 Y P Y 3.18 1507 22.78 27,49 3C. 08 32.67 37.33
58 -5.12 820 3.67 15.51 22.28 i8.81 29.2% 31.8C 36013
s3 -12.06 -8 [T 12.9 21411 26.88 29.83 32.3% 37.73
1 ~1%.18 -261 3.76 12467 21487 27468 31412 38418 aC.37
3% ~19.77 -7.03 -3.63 2.62 12432 22e01 23.2@ 31.72 38,07 §1.80
(H ~16.82 -1.52 -3.51 2,38 11.97 21.07 27.7€ 21.16 38.3C 20. 76
3] -17.11 -7.53 -8.17 ?e08 11463 2121 27.39 30.79 33.91 80.37
[ ~17.1% ~1.67 “8e31 1.81 11.29 2€.76 .08 T2 33.38 38,12
.S ~17.87 -1.10 -5 7 137 10438 20432 26.982 29.79 32,88 12.26
(3 -17.61 -3.28 LTS P 1013 CaSC 18447 it.92 29.2% 32.3¢C 38.62
3] -17.93 -3,.57 -s.28 .79 10.1¢ 19.52 25,858 20,89 3190 38,28
(T -B1.98 -€, 70 -5l 56 .81 15.07 7%.08 28,33 31435 37.58
3 -18.27 -9,02 -SoTh .22 9.87 18,72 24.68 27.97 30,98 17.21
1 -18.32 -1 -5 .82 «o02 9413 10,28 HYS §] 27.02 31 36.87
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TABLE 9.7. VANDENBERG RIGHT AND LEFT CRGRIWIND COMPONENTS

i

1

R vym,«;u-sl van

75-DEGREE FLIGHT AZIMUYTH
JULY
Cumulative Perceatage Probability
Alt { lom) l 0.138 L 1. 000 l 2 280 I 5.000 [ 16.800 L 80. 000 [ 84.100 l £5. 900 I ”.720 l 99. 000 I 0._085
¢ =7eas YY) ~$.v2 gz T T =1e09 vex 1v2s 1.9 188 3.9 .
) e13nly - “11e0Y — _ __=%2e¢ _ *n+33 =877 “lefl) . . _2:14 “.72 (TR ) Te®2 1030
2 LR EY 3 9.2 =773 -se32 “3.7¢ *20 (191} 472 8,12 .82 12.08
a LIEYY Y - ~5+58 =275 L1a4% 6,03 Aebéd 10.%1 1305 19,89
) LIRS L) “ne¥] =195 2469 7428 1828 11409 1334 ITYLL}
& _=tf.6c LITL 1] =1e38_ _ A2 7,83 10,83 LRe0e - de01 17418
. “i1e}? =qes8? 120 3+48 LIY 3} 11+83 3 1921 18,54
? =12+%% “4e?Q “i:2¢ .20 1002 13006 1750 2120
. -j%e}? -5k 38 “1e1% Sel) 1lad0 15099 2092 2%68g
* mJt T LY 1) -e % 48 13:8¢ 1883 23048 20.8)
10 “10e2% -%e3) .10 T.0?7 14.0% 21029 26.7) 32.10
= - =2 w2088 _jepS. .. %eA2 = 18,9 2272 29286 3%
12 TS BT ST -3s%6 1:8¢ 1000 .00 25471 31.06 37.9)
13 =158e52 - “%e2) *hel? “3+33 2423 1008 19,00 25.0% 3..93 34,70
19 LIP IS TS ~8y)7 *Se0d -2:92 208 .74 1747 22e8% 1,89 32.89
1S- . .=%asSa °5s71 =3aa§ 182 1e8d Te87 13.20 16+% 18,9¢ 2088 2%.79
18 =7:%4 462 -3e2¢ =148 1218 Se52 .87 12.68 1%.23 1546 18,50
LTV Y V. —— =123) 2% . %02 .38 (.14 10502 11029 1249
. -a,b7 “2.92 ~2.¢c8 -1e)e 51 3.0% LY L 7438 .13 1008
)Y w3233 - - S4albh ____ *1a2¢ -odl 62 2408 LY 3 ee1? 7.55% 0.7
2c 2.9 =171 cleg? esny .82 2472 ".03 5.84 Te18 [P TY
2 ~dau Tiakh ___*lu2). 279 2:79 I 1224 4:CS (124 Tewy 878
2 =)e2) =1.07 ~le22 .79 2.00 “. 8} 4ol s.82 T.408 B.8,
22 =120 =129} *fe2) e .o 209) 8,9 @@ 422 . Taka .70 ‘1
2% -3s1? =173 “jegh 1ot 3e2% $.39 beT4 7.52 9,45
2% “2207_. “1e2) . %efw_ *22 1059 3.22 S.18 7423 7.% 1031
FdY 217 .78 “.)1 ) 19 %02 e.0" Teng 8. 18 1022
a7 Rt TN T TN Y - - WS ) { | LA le%¢ Sep? 2% Tebe 0% 1044)
2 -2.£8 -1.0% ~.32 51 2.03% 4.38 §.25 .09 110
29 -3.73 -1.89 - 97 «03 1.38 865 $.27 10. 28 13.C07
3c -3¢ ~1.19 .28 73 <.%0 28 9.8% 1C.83 13.62
31 -l.18 “e21 72 1.7 .57 S.03 11.13 12.18 15.C0
32 -2.87 -85 -A3 1.6D 3.78 T.C3 312.08 13.63 18.93
33 ~ls72 .28 1.18 2.21 ¥.07 6.37 11.72 12.7% 15.6%
38 ~2.2€ <21 18 1.817 1.03 6.88 11.9%0 12.98 16-C3
35 ~N,81 -1.90 - L4 +65 3.06 .79 12.93 18,26 17.99
3¢ ~8.68 ~2412 ~.08 AT 2.92 €.72 12.98 18 .33 18.13
7 -8.83 -2.1% ~ «88 « 52 3.15 Teld 13.70 1%.12 1%.11
38 -8,.22 “1.87 ~al3 1.32 2.3% 8.06 I8¢5 16.25 2C. 38
33 -3.07 ~oll 83 2.2% 8,88 19.30 16.71 2L.656
(17 ~2.82 ~e23 93 22€ N.€8 18,59 15.32 19.¢€
L3} -3, 17 ~1.09 «21 163 84.20 18,78 16.16 2C.18
a2 -8.,2% -1.37 03 1.55 8.3 18,.£1 17.13 21.8C
a3 -2.78 13 1.52 3.0 S.79 17.0@ 18.58 22.00
(1] ~1.3C 1.62 Je18 872 T.58 319.33 2C.9. 2%.3%
5 ~1.13 2.18 3.78 $.53 s.70 2t.N1 23.46 20.37
(1% -o07 B35 .01 6.81 10.08 23.50 2%.01 3 8
7 «73 .27 5.99 T.06 11.2% 25.12 27.00 32.30
LY ) YY1 S.69 J.36 9.12 2.48 25.98 21.7% 3>.8C
! LE} 2.88 £.38 9.02 S. 13.1% 26." 28.5¢ 33.70
H sQ .02 €.53 .23 10.0% .85 27.2% 29.18 3821
Sp 1.73 5.63 T+88 9 53 13.26 28.46 3C.51 36.26
52 3 w10 €.27 8.62 12.70 H 31.69 39.C2
$3 50 ' .70 688 %.10 13.1¢ 29.99 32.21 35.5%
1) *52 t.08 7.09% 9.29 11.27 23.60 31.7% 37.97
L3 ~1.66 3.12 £ .02 Te 12.51 3.2 33.7¢ 3.8
£19 ~8 .48 28 TeSA 6.36 11.5% 12,60 3% .08 43.46
57 -8.33 -2.39 52 3. 68 Sa81 32.9% 36.310 +3,3C
5t ~18.49 -7.38 =2.93 -el8 €.63 28,57 I8 a“t.ct
T3 -1%.31 ~6.186 -2.70 1.06 Te 30 35.92 39%.72 $C.32
(34 ~17.G8 -%.18 ~2.36 =112 €.36 17.37 41.53 $3.2¢ -
134 -1%8.12 =10.09 ~-€.20 -1.97 S.72 37.2a 93.48 $3.0C
62 -18.63 “1C0.€12 ~£.72 =289 519 36.7C 8C.92 $2.88
53 -1%.76 -10.81 -6.9% -2.76 8.08 36.09 W8 20 52,09
(1] -3%.3% ~11.23 -7.38 =3.18 L XL Y4 18.03 39%.82 $1.63
65 -1%, 60 ~11.65 ~T.81 ¥. 9 35.18 3%. 37 $1.18
66 ~2Uell -13.17 -t,32 3.0€ .63 38.81 [ 19 ¢4 . .
67 -2, %3 -12.5%9 ~2.7% 303 3818 18. 36 SC.10
(1] -20.4C -12.78 ~t.98 -8 .88 J.69 13,57 17.72 49,39
[ 3} -2l.18 -13.32 -4,51 -5.3% 216 33.02 37.17 ]
" -21.60 -13.74 ~%.94 -5 .8C 1.73 25,08 32.57 36.72
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TABLE 5.8, VANDENBERG RIGST AND LEFT CROBSWIND COMPONENTS
75-DEGREE FLIGHT AZIMUTH

AUGUST

Al (lom) | 0.138 i L.000 I 2.280 r 5,000 95. 00¢ I 97.720 l 99. 000 I 99.8¢5 ;
[ -4.9) ~022 1e%2 2+20 2492 4440
N t ~12.01 ~10e62 “eay 4e3) 771 1087
2 «10+8% 9232 Toup 859 10«06 1308
3 =30.02 LY TY 1] Son7 1029 Ji1s2s 19.92
- ~%.30 =772 9544
[ «10.0% ~8¢%0 tove
'y =lle%0 =10.01 1122
? =1335 .)1e22 12059
8 ~19%.%3 18598 =120 180239
] «2peny ejse0l =13036 =i1gee? 16920
A0 =ibels | =lle80 | %2 =he?7 19e%Q__ _
11 ~18.2¢ 213.17 ejusa? aJevs I
12 *22.0¢ cl5.%6 11299 =%el0 200L7
13 2082 14,89 ojleTe =Bede 2030
(L] ~18:%3 1326 1970 =792 [RAL L]
s 1828 «10.08 =neQ? ~Seds 14w
16 ~i0cbs 27,80 =Se¥? 429 11421
17 LR LN ~5.960 4oy ~3eun BT T
19 =400 ~4,0% “3e1? 2037 Tein
1 ELTYA) *3.1) 2035 =1eb0 6038
20 “%,de 2,83 =2+J0 ~1ss? ae2y
21 “3e57 201 3252 iy beva
2 *de2e _  =1.%2 120 =37 5¢96
) 3eln ~ie75 ejeq? el eodg T
2 =2sle lea? -t -.22 esv2
t 1Y =2.88 =l.40 -s70 LYY Pe6
a» =ebd *1.21 a2 .52 Te)7
EE) -2.84 1437 XYY PR 7e83 .
2 -3.87 ~1.80 -o38 -0 8.81 i
23 -3.c8 ~1.83 -e83 o5 .11 !
u -3.36 ~1.M03 -e37 - 82 %.61
31 =3.01 ~1.F8 1% 5 1) 1C0.%2
32 ~1e31 02 231 1.82 1081
13 -1.71 23 tel 2.1% 11.€7
A n ~3.12 ~e 98 «11 1. 2% 11.32
35 -T.8% ~mE2 “u£8 82 11.51
3 -3.62 ~le8e -39 75 11.32
» ~3.92 -1."2 -ek€S o1 11.26
33 -8,28 -1.93 -3 1158
39 -5.17 -2 62 -0 31z.26
\ L] -%.51 1.9 +63 13.1@
. a1 -3.70 -1.2€ 1.20 13.11
) a2 -8.98 ~2.2% Py 13.3¢
L X -S.41 ~Z.82 61 12.28
ay -8.33 ~1.67 1. 53 16.38
- L11 -5.18 -1.€7 1.8% 19.0% 2C.99 22.8¢C 2611
N ~S5e45 ~1.83 .23 20.8% 22.%0 20.76 23.58
LY -6+25 ~Z.00 2015 22468 LT H 2688 31.07
" L] ~Te32 ~3.11 1. 75 25.24 27.78 30.11 38.92
- a8 ~T.42 -7.45 2.5L 2C.60 29.2C 31.8¢ 36.22
. SQ -6+ 10 -1.28 3.68 27482 318.21 32.58 37.43
s ~3.11 1.01 8,37 28.082 T0eNL 32.58 317.1C :
sz ~5.40 ~o83 .60 2%.39 31.51 33.91 33.9%9 .
: 3 -8.20 -2.78 27t <%.18 32.G8 34 .6€ aC.C9 '
e -11.65 -5.4% 83 31.15 34042 37.42 43.83
. 8 ~10.88 4,03 1.28 .61 I3.78 3658 42.7C
4 56 -18. 00 -8.13 -1.3) 31.18 3%.66 37.39% .55
. 57 -17.82 -310.32 7.1 Jl.56 15,29 38.72 »8.02
N 54 -1T.38 -10.89% -3.78 3038 38.C3 37.81 W00
| ss -18.80 -11.73 -%.95% 27.87 31.C8 In.33 aC.98
. (] .3 -13.11 -6 B8 23.48 26.71 29.72 35.92
(33 -1%21 b3 - 1 R 2G0T 380108 s1.72
82 -2%5.48 -10.0% ~10Me 83 2%.77 29.69 33.29 aC.T2
63 ~28.9¢8 -17.7% -10.02 S8.52 28.7% 32.2% 39.49
2] ~28. 80 -17.68 ~¥0. 03 28.29 28.08 31.49 38.61
(1] ~20.6% -17.63 ~10 58 23.67 27.% 3678 37.7%
(13 -20.42 -17.%2 ~10. 3% 23.12 28.01 30.18 37.0¢
. o ~17.5% ~10.6¢ 2,83 26.2C 2%.5C 3s.N
(1] ~26.13 ~17.4% -#0. 70 21.91 25.4%3 28.66 38430
(1] “28.19 -17.58 -10.88 ile8t 28,9C 2810 . I
n - 28432 -17.7% -11.12 20.%% 2881 27.59 .18 i
{
>
- 113 :




TABLE 9.8,

75-DEGREE FLIGHT AZIMUTH

SEPTEMBER

VANDENBERG RIGHT AND LEFT CROSSWIND COMPONENTS

|

.,J s A A M

Cumuliative Percentage Probability

Alt (km) 1 0.138 l 1.000 I 2.280 5. 000 ] 15,900 I §0. 000 [ 84. 100 I 95,000 87,720 [ 9. 000 r 9”. 988
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TABLE 9.11. VANDENBERG RIGHT AND LEFT CROSSWIND COMPONENTS
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TABLE 10.3. VANDENARRG READ- AMD TAILWIND COMPONENTE

90-DEGRSK FLIGRT AZIMUTH
MARCH
Cumulstive Percentage Probability
T
ARk (xm) I 615 | l $0. 000 J 84. 100 I 5. 000 I 7.720 I 9. 000 l 2.085
[] -8+ 62 1.08 L Y33 [T 7.48 [N ] 10,30 .
1 -10.52 —alk. .. ._%YaS2 65.38 . 828 ... _9a.83 . _.)2.00
? ~12.60 .88 T80 10.70 12.00 13.97 17.20
3 -18.03 S 77 12.37 16.63 18.97 23432 25.57
v -18.87 8. 30 1659 21.9 26.08 27.59 33.17
5 -19.09 10.73 20.67 27.08 3C.61 33488 80.55
H ~23.06 12.78 20.06 31.33 3. N 19.02 48462
7 2326 19487  _ _2Y.38 3S.76 . ..e0.28 __ ab.bd . SII
[ ] -2%.19 16.86 31.21 0.0 .s.36 50, 2¢ $3.91
9 -27.80 18.73 38.2¢ w28 as.T8 5481 £§S.28
10 ~26. 37 21.06 35.87 87.07
1t -22.53 23.52 38.87 .77
12 ~17.22 23.08 39.18 88.27
13 ~30.68 . . . 2802 . 3N “.58
1 -T.31 13.43 23.00 17 80.06
18 L Y81 22082 2%.% 35.43
15 -8.16 11.18 18.85 26.52 31.87
v -5.57 18.18 23.39 28.0¢
18 ~Sel8 $o82 12.70 18.98 23463
19 -8.38 e~ SaBS _._ _15.38 13.20
20 -10.16 1.88 Te2? 1308 16.83
¢ 21 ~12.78 S.58 11.30 15.65
22 -15.03 -2.1% .29 10.73 18.80
23 “16.i7 [P 11.27 15469
o ~18.30 895 12.70 17.70
25 ~20.0% .- 583 . __18.18 19.71
13 ~20. 77 6.59 15.71 2159 28,83 7.0 33.9%
27 ~21.58 .00 .22 27.72 30494 37.58
23 -30.88 €.Cn iet2 33,37 37.82 47,02
b+) - 3725 SR 2y 311.2@ 36.53 9l.32 $1.28
3 w37 .1t I & ac.re 88,66 $6.54
3% 0283 .80 Y 315.81 v2.88 .02 59,09
T -8 t.5t 1C.LE 28407 5,87 AELZE 51.93 (1941
3 45,76 - 2.1 L1} “19.52 17.33 31.7C (LIS $2.0 S7.38 TSen2
3 YN 1S -I2.°6 -~TE.23 -18.8: 1E.01 3TL€2 6.2 €Ca20 €297 7€ 86
35 -8€,3% - 2.6% =32 __ _~X1.53 _ PR | 751 T 52,73 5%.79 $6e 72 .22
' 3 Nt ST “T1.8Y BRI N, ST 8,31 8.8 71.83 8682
. n -at. 2L -31.57 -0 83479 T+ 36 31,33
32 -8 7.78 -31.51 - vE2 72,29 SC.87 87,15
32 -83.0? 313 LAY & ] $1.58 75.42 3853 10123
A ~aT.e3 ~27.27 ~17.48 2.8 7€.53 3.3 R 4]
8L -a246% 9.1t _.. _.53.02 7€.35 1976 100.37
a2 YOS [} T2 7C .88 fa.11 99.3€
Y -3€.0% -17.38 2 $2.71 78.3C 82,18 97.C8
s -31.19 S X3 ~50.26 TI.08 T30 5C.23 an.32
L} -28.00 -18.08 “7491 52.49 72462 79.19 92.7%
[ -2T.08 -10.8% YN 4.4 £2.°1 71.X 77.5C 80.29
. a7 -19.43 -7.81 =1.83 7 s 52408 59.97 TS.9¢ 87.3%
H wE B30 P M L ooh ¥ L k T, LRIy .2 o2t 88.21
(Y] ~17.62 5.3 .51 1343 37.06 L5.2A 73.51 79. %% 91.73
118 -1%5.08 -%.02 Telf 27 fe.C? Th.8C 8C.73 92,38
€1 -15.L3 -2.82 *aF3 M.l 5T.08 75.58 1. 32,71
52 -18.b2 gt hS 1Y 2.10 £8.87 23,29 23.18 9c.88
o -15.7% _.c3.81 ~.1s L 22.7¢ 6333 82,73 17.C9 .C0.22
5 “Thech ~€.98 N3] 2051 €1.50 32.c2 BLTE 1€2.81
[31 -27.3% -12.8n -ta? 7.9 80.33 3.0 25.33 23,26 i1C8.58
tE -3%.9¢€ -18.0L -1l.18 18,62 (TR 1} £6.32 972.38 100.56 317.56
57 - 28053 -9.33 - a0 e Y (3 214 GGe28 83.31 6. €5 i11.7%
SE -18,11 »2€ fol1 L {41 £2.5¢ T8, W € .50 1Cee26 119.3C
53 -7423  ___1.1% 1815 1ol . . _33s5°_ STem3__ __18s8% 9°.91 __ 1G6.90 121-75
61 -i(e17 €T 17,82 20,8° RN Tl €3 .61 . IT2.0C 11627 125.8 -
3% -1t 3.53 10 18.93 ¥3.50 $6.10 78,70 1%1.3¢C 1C8.67 123.3C
62 SENY; 1.8¢ (%13 17.3€ 17.00 0. T TTe00 12C.10 107.51 122.8C
63 1809 .33 1430 15. 96 M.en $3.2¢ 75,90 13.62 186.01 .21.3C
€ “1T .80 -1.28 £.21 18,30 25,.0f S$1.8( 78,00 97 .0¢C 1Ce. 84 12C. 20
[ -18.10 -2.m AJIO_ 12.8u | MMaS0 _ S0.30 _ _ Trei0 _1%.93 153, 38 118.7C
B T S 7Y { R W S50 11.37 3800 ag.Ct vi.¢r o8 ,aC 202.88 117, 2C .
s7 -%,87 1.50 .73 8050 NT.0n 030 13,20 13C. 67 116.1€C
[ 1Y 7,77 .10 .27 2.0t (3 %1 (1 7% ®1.7C 99.17 138.6C
63 9,00 -1.50 be 3% 2.80 88,50 6§7.50 k451 %. i13.5€
1 -0 =Tel0 .17 2.0t [$ I 66,07 e3.cC 96.5¢C 112.LC

120

R R L N T ST X )




e o i+t . it

I )
| ;

P U i anidn 20 it

:
1
e 7 ,.swwwsw St daalir et i R R e B W@ ade I

TARLE 10.4. VAMDENBERG NEAD- AND TAILWIND COMPOMENTS
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TABLE 10.8. VANDENBERG HEAD. AND TAILWIND COMPONENTS
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TABLE 10.9. VANDENBERG HEAD- AND TAILWIND COMPONENTS
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TABLE 10.10. VANDENBIRG HEAD- AND TAILWIND COMPONENTS
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VANDENBERG HEAD- AND TAIU/IND COMPONENTS

'

Cumuiative Percentage Probabtlity

2.280 1 S.DOO—l

15. 900 J 50. 000 I 84. 100 [ DS.MJ 97,720 l 3. 000 Tn.m

[ S SR———

I ~Ta48 ~5.6% ~8T? - 3. 82 -2.10 57 3.26 896 S.91 S.78 8.59
i ~11.18 ~8e39__  ~7:38 $00 . -3.8% 225 ... 008 60, ___Te85 . -. 11a88
2 “13.98 -10.43 ~8.71 -6 80 -~ 3.0 1.83 T.10 10.50 12. 37 14,09 17.88
3 “16.92 -12.17 ~9,81 -7.37 -Te82 223 11.20 15.83 18.33 20463 25.38
3 1% 3 ~13.53 ~10.72 -T. 66 -2.10 6.52 15.18 20.70 23.76 26.57 32.38
L4 ~23.03 -1%.91 “12.06 -8.74 ~1.89 8.58 1925 26.07 28.82 33%.27 40.39
3 - 2%.62 -1Ve 82 134085 -9.13 -1.28% 10.089 23.06 30-Mn 35.23 3%.20 aT.00
7 ~1%.19 _ 18,83 | -9.79. ~«0% 2.1 . .. 261 35.E1 e0a51 . _aS.O1  Se.3t
3 -21.07 -~ 15408 -10.59 DY 1 ] 18.69 30.06 39.97 a5.¢3 50,48 eC.00
9 -22.58% ~17.09 -11.1% 37 16455 33.0G7 43.8¢ 49.79 $5.2¢ £8.52
W -23.85 -17.9% -11.53 .12 18.19 3526 a7.91 S8, 33 60,23 72.4C
11 -23.59 ~17.50 -10.88 1.1¢ 19.80 18485 £0.08 $7.10 63.19 8. 715
2 2126 ~15431 - 8480 T2 2115 39.38 5118 $7.61 63.56 75.38
13 ~16+26 ~1labk -£ 4B L 784 ] 082 . . 310K 87.53 €3.30 - - $860—— — 5850
13 -11.96 -7.53 -2,8% .81 1%.2 32.51 a1.2¢ 86.01 50. 38 59,01
15 ~B.5% -5.00 ~1.18 £.87 1678 27401 3n.E2 38.40 82.C3 89,35
13 ~6.080 ~3.90 -al4 5.00 13.90 22.30 28,99 31.70 38.60 40,60
17 ~5588 ~3.05 - .8C 8.01 11.87 18.53 23.10 26439 28 .82 33.88
13 ~6453 -4.b3 -~ 218 2.01 [} 14.39 19.00 21.33 23.Q 27.77
19 ~Te88 | -5.52. =3 .00 35 5222 .. . 12.0° 15.85 17.98 - 1388 23.43
20 ~9.18 -1.2% -5413 “la03 4.39 10.21 13.96 16.C3 17.93 21.95
21 ~10.33 -8.40 % .30 ~2.08 3.48 8.36 13.18 15.28 17.21 21.30
2 -12.00 -9.89 ~7.%59 - 3.82 3.08 .52 13469 15499 18.10 22.0%
3 “13.17 ~10+92 ~807 -4.0% 208% 9.7% 18.1% 16«68 15.48 23.83
23 “1%.38 - 11.87 -9.18 -8.30 3027 10.3% 15.72 18481 2C. 08 28.38
2¢ b &-2%- T4 12281, -9 .88 -5a.8% 3aA3 . _ 22418 . 1T7a%2 207 . _
2 ~16.79 ~13.78 ~10% 82 -¥e¥9 8.9 18.31 20438 23466 26.M 33.C1
27 =25.56 ~18.83% 18,37 ~11.21 -8a.38 62 16.80 23.€2 2739 3C.08 37.98
EL T J 73 PR TS T L A Y- NPTy § Yl 12:00 23e1n o3l 3nely 3end T ey
=1je7% =822 LIV 2222 2440 Aiche
w7ebs LS Y1 Y] ey 26020 FLLYY] Juels ey (1 IT ¥]
e _=led2 | edeny “s8p 2%:0s Jevee Siele ey $2°20
vi -2033 .0 ERRY 1) 40+23 83482 LA XY 1) $7e7%
L P16 . _=levn =2+% el 3981 ey ‘0.9 2lefg Y IALD
" " 2heabn ~ipe79 LY TY¥) XY 7 8oty FEEY TN are ;0 Sivee 728 e2e4g
l. -‘llil -l . - [} W
16 =i1v.01 ~8.07 .2.77 300 13297 ey [ YL Y] é2.2g 6750 b2 TX T
.A7. “16212 . . =502 . __al0 B Y11 N 16081, . _32sad_ [1 PYVE 59047 TIPS 10228 83212
Y 1950 397 1e02 I 2TY) 18e2) 3benc