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SECTION 1. INTRODUCTION

This report documents and summarizes the work during the
first half of a 12-month study to establish a Vector Wind
Profile Gust Model for the Space Shuttle OFT Operations and
Trade Studies. The body of the report is composed of five
sections (II through VI). Section II describes various as-
pects of the basic and derived data used in this study. The
accuracy of Jimsphere wind profile data used in this study is
described in terms of the amplitude response of the measure-
ment system. The theory and application of digital filters to
Jimsphere profiles to derive residual profiles with wavelengths
within specified ranges is discussed; a definition of gust is
given for tl.is report that is appropriate to the analysis of
singularities and quasi-sinusoidal perturbations that are typi-
cally observed in vertical wind profiles.

Section III provides a brief description of the theoreti-
cal probability distributions proposed to represent the distri-
bution of gust and gust length. No attempt is made to provide
derivations of various aspects of these distributions. Appro-
priate references to the literature for these derivations and
other background material will be provided in the final report
under this contract.

Section IV contains an analysis of wind profile gust at
Cape Kennedy within the theoretical framework set forth in
Section III. The variability of theoretical and observed gust
magnitude with filter type, altitude, and season is described.
Various examples are presented which illustrate agreement
between theoretical and observed gust percentiles.

These sections are followed by conclusions drawn from the
study (Section V) and three appendices. Appendix A contains
plots of gust and associated gust length to illustrate the
data analyzed in this study. Appendix B contains statistics
of gust data, including variance-covariance and correlation
matrices and gamma distribution parameters. Appendix C contains
theoretical probabilities calculated by numerical integration
of the gamma probability density function. All the appendices
provide complete data for the month of February at six reference
altitudes (4, 6, ..., 14 km) at Cape Kennedy for four wavelength
ranges.

.



SECTION II. DATA

Basic and derived properties of the data used in this
study are described in this section. Jimsphere wind profiles
expressed in component form at 25-meter intervals are the
basic data. Derived properties of the data include amplitude
response calculations for description of the accuracy of the
Jimsphere system at small wavelengths and digital filtered
profiles and gusts that are the subject of the detailed sta-
tistical analysis and modeling of this study. A detailecd
description of these data properties is given below.

A, WIND MEASURING SysTEM AMPLITUDE RESPONSE

Wind profile data used in this study were obtained with
the Jimsphere system. Since the small wavele: jth perturbations
observed in these profiles are the subject of a detailed
analysis, it is appropriate to specify the accuracy of the
system for small wavelengths. A measure of the accuracy is
the amplitude response, G(A), which is equivalent to the
ratio A(A)/A*(L); where A*()) is the true amplitude of a per-
turbation in the wind profile at wavelength, A, and A()) is
the amplitude measured with the Jimsphere system. The ampli-
tude response of the Jimsphere system is limited by the size
of the balloon (2-meter diameter), the balloon ascent rate )
(4-5 m/sec), the accuracy of the balloon tracking system
(FPS-16) , and the data smoothing technique. The bxlloon po-
sitions, determined every 0.1 second, are smoothed to provide
mean positions at each 25-meter interval of ascent.
Differences in position between alternate 25-meter levels
indicate the mean wind for the corresponding 50-meter layer,
and are reported as the wind at the 25-meter level in the mid-
dle of the SV-meter layer. Thus, the basic data analyzed here
are wind speeds and directions for 50-meter layers, overlapping
by 25 meters. Only when at least 25 meters intervene between
two layers (i.e., winds reported for levels at least 75 meters
apart) can two winds be considered independent observations
(Ref. 1).




——

Expressions for the amplitude response, G(\A), of the Jim-
sphere system to wind perturbation wavelengths that are small
relative to the length of the wind profile have been derived
by Luers and Engler (Ref. 2),

) cos(%%) ( ) (0

(8)

and by DeMandel and Krivo (Ref. 3),

4w 50w
cOy = sxn( ) sin ( ) (2)

200w(x)

G(})

where
S = smoothing interval = 75m
A = wavelength (m)

w = Jimspherc balloon ascent rate (m/s)

As illustrated in Fig. 1, the Jimsphere system does not
measure wavelengths less than 50 meters; for A=90m, the
measured amplitude is one-half the true amplitude.

B, Data SampLE

The data consist of 1800 Jimsphere profiles (150 per
month) from Cape Kennedy, Florida (Ref. 4). The data were
obtained under a Space Shuttle Level II directive that speci-
fies the demonstration of vehicle design validity using
150 Jimsphere wind profiles representative of each month.

Three months (February, April, and ‘July) were chosen for analy-
sis in this study. April data were used to develop and refine
the analysis procedure which could be applied eff1c1ently to
other months when required. April was also of interest because
it coincided with the planned! Orbital Flight Test Mission.

The February and July data were chosen because they are repre-
sentative of the seasonal extremes at Cape Kennedy. The number
of soundings for each month for each year of the sampling
period is illustrated in Figure 2.

lRescheduled.
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C. DicitaL FILTERS

Vector wind gust statistics and models are based on data
that have been obtained from filtered wind profiles. The fil-
tering process provides profile data that contain perturba-
tions within a range of wavelengths that is suitable for simu-
lation studies of space vehicle ascent through the atmosphere.
The design and application of these filters are described
below.

1. Filter Design. The design of the digital filters
is based on the Martin-Graham cosine rolloff model described
by Demandel and Krivo (Ref. 5). A set of numerical smoothing
weights is calculated for a low-pass filter from the equation

sin(2ﬂftnT) + sin(ZWanT)
h(nT) = 53 3 (3)
PnnT 1 -4n“T (ft - fc) ]

where the filter design parameters are

T = altitude interval of wind profile data

n = weight index (-N, -N+1, ..., -1, 0, 1, ...,
N-l ’ N)

N = (NW-1)/2

NW = number of weights

£ . = cutoff frequency = the highest frequency with
associated amplitude passed with unity gain

f, = termination fregquency = the lowest frequency
with associated amplitude passed with zero
gain.
The renter weight (n = 0) is given by:

hy, = f + £ (4)

When the weights, hn' have been determined, they are normalized

by applying the constraint

h = 1. (5)




Only (N + 1) weights are calculated since hn = h-n' Since

- the filter function is symmetrical, no phase shift is
produced.

The use of digital smoothing weights results in the loss
of the first and last N data points of the original profile.
Thus the filtered wind profile has an altitude range that is
reduced by 2NT compared to the original profile.

The effective response of the low-pass filter, given the
design parameters listed under equation (3) is

N
G (f) =hy + 2 n2=:1 hn cos (27 £nT) . (6)

As the number of weights (NW) is increased, the response
| : of the filter improves. However, computation time increases
as does the number of points lost (the first and last N data
points). In this study, NW was chosen to minimize data loss
while maintaining a reasonably accurate filter response. -

2. Filter Application. Jimsphere wind profiles from
the surface to 20 km in component form (zonal and meridional)
| were decomposed into eight data bases by the filtering pro-

L cess diagrammed in Figure 3. Four of the data bases consist
| of low-pass profiles that can be used in analyses of steady
state and wind bias profiles. The other data bases consist
of high-pass profiles defined here as residual profiles;
) these profiles consist of perturbations with relatively small
wavelengths that are of interest in evaluations of vehicle
bending mode response. Gusts that are derived from residual
profiles are the subject of the detailed statistical analysis
described in subsequent sections of this report.

The design parameters and weighting functions of four
low-pass filters and the altitude range of the filtered pro-
files used in this study are listed in Table 1.

The method of calculacing high-pass profiles by subtrac-
tion of the low-pass filtered profiles from the original
Jimsphere profile is equivalent to the execution of a high-
pass filter. The effective amplitude response of the four
high-pass filters that are arvropriate for description of the
upper end of the wavelength r-.age of the residual profiles is
illustrated in Figure 4. The nominal high wavelength limit
for each set of residual profiles is the wavelength at which
the amplitude response of the corresponding filter is .50.
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Table 1.

and Altitude Range of Residual Profiles

Filter Design Parameters

Filter T(m) N
1 25 20
11 250 5
111 25 S0
Iv 250 10

Filter Weights
1

0.116360050
0.112681533
0.102183235
. 0.086369542
hy 0.067415386
. 0.047750214
. 0.029618173
0.014711243

0.003949043

. ~0.002560992
. -0.005394941
. -0.005565475
-0.004229394
-0.002423366
-0.000884042
0.000021198
0.000259004
0.000022211
-0.000405784
-0.000771288
-0.000925530

ho

hg + 21 hy 1.000000001

Altitude Range of Residual Profiles

Filter nin Loax
(km) (km)

1 0.5 19.50
11 1.7¢ 18.25
111 V.25 18.75
v 3.75 16.25

fo(n)

.00034
-00004
. 00050

11

0.203331671
0.182602840
0.130080937
0.068650095
0.020649325

-0.003649032

1.000000000

0

111

0.050406609
0.050170253
€.049465762
0.048306755
0.046715542
0.044722562
0.042365613
0.039688904
0.036741958
0.n33578388
0.030254595
0.026828417
0.023357771
0.019899321
0.016507215
0.013231973
0.01C119200
0.00720921
0.004535825
0.002126107
0.000000000
-0.001829786
-0.003357689
-0.004585929
-0.005519564
-0.006174897
-0.006569761
-0.006727193
-0.006673649
-0.006438065
-0.006050919
-0.005543301
-0.004946033
-0.004288852
-0.003599693
-0.002904062
-0.002224550
~0.001580449
-0.000987520
-0.000457877

Filter Design Parameters, Filter Weighting Functions of
Four Filters Used for Calculation of Residual Profiles,

ft(m'l)

.00435
. 00080
.00150
.000342

v

0.084765087
0.083178582
0.078561135
0.071321355
0.062084219
0.051615690
0.040733073
0.030213801
0.020715102
0.012714788

_0.006479712

1.000000000

.333639299-12

0.000381141
0.000683858
0.000909429
0.001061717
0.001146732
0.001172171
0.001146932
0.001080546
0.000983218
0.000864417

0.999999999
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A set of u component residual profiles calculated from
the Jimsphere profile of 7 April 1966 (0955 2Z) at Cape Kennedy
is illustrated in Figure 5.

D. DerINITION OF GusT

The definition of gust used in this study satisfies the
objective to provide data that are suitable for a detailed
statistical analysis of singularities and quasi-sinusoidal
perturbations that are often observed in Jimsphere wind pro-
files. A statistical model of these gusts so defined will be
developed that will be useful for certain types of flight
simulations of space vehicle ascent through the perturbed
atmosphere.

According to the conventional approach, a gust profile
is calculated by applying a high-pass digital filter to a
Jimsphere profile; all the speeds in the filtered profile
are defined as gusts. In this study, these speeds are de-
firned as residuals; the maximum positive or negative residual
in the vicinity of a specified reference altitude is defined
as a gust. A formal definition of gust is given below.

Let u' represent the zonal wind component at a specified
reference altiitude, Ho' in a residual profile. The zonal gust

is defined as the maximum value of u' in the vicinity of alti-
tude Hy with like sign to u' at H,. The altitude interval

associated with the gust is defincd as the gust length, L,
which is calculated by taking the altitude difference of the
zero crossings on either side of the gust; i.e.,

L =H, - H (7)
The altitudes of the zero crossings, H2 and Hl' are calculated
by linear interpolation according to
25
H, = H. - ul
2 -1 T al —ur ., YA (8)
J j j-1 J
25
Hy =J - oo Yy (9)
1 k+1 Uy uy k+1

11




CAPE KENNEDY RESIDUAL PROFILES
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Figure 5. Cape Kennedy Residual Profiles
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where
H, = altitude of the first zero crossing for
the upward scan
ui_, = 1last value of u' with the like sign of u'
J at H, when scanning upward’®
u'l = first value of u' with sign opposite to
] sign of u' at Hy when scanning downward
- 3 1
Hj—l = altitude of Ui
Hl = altitude of the first zero crossing for
the downward scan
uk+l = last value of u' with like sign to sign of
» :
u' at HO when scanning downward
ui = first value of u' with sign opposite of u'
at H, when scanning downward
— s P |
Hk+1 = altitude of Uyl

Similarly, the meridional gust component, v', is defined
by substitution of v' for u' above. In most instances, the
zonal and meridional component gusts defined in this manner
do not occur at the same altitude. This altitude difference
is a measure of the phase difference between the components.

A schematic definition of gust is given in Figure 6.

'The indices j and k increase upward. *

13
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SECTION III. PROBABILITY DISTRIBUTIONS

In a previous study (Ref. 6 ), it was shown that the pro-
bability density function of absolute component gust or gust
length is univariate gamma of the form

Y -
£(x) = F%Y Y=1 Exp(-8x) (10)
where 0 < x <

The parameters y and B are estimated according to the method of
maximum likelihood (Ref. 7 ) or from sample statistics. It can
be shown that either method yields similar results for the
monthly data sets of sample size equal to 150 that are used in
this study. Since the sample statistics method involves a more
straightforward calculation, it was chosen for this study; thus,

(%/0) 2 (11)
(12)

<
]

Y/X

™
"

where x and o are the sample mean and standard deviation. The
parameter Yy defines the form of the distribution function. When
Y is large, the distribution is approximately normal. The
parameter B is a scaling parameter.

The joint probability density function of absolute compo-
nent gust and associated gust length is bivariate gamma of the
form (for Y, =Yy = Y)

y-1
gYgY 2 B,X + By
= 172 Xy NS S 3
fix,y) SEDRE)) (08182) EXP( T ) (13)
o {z‘pslézxy}
1 —_—
y-1 1 - o

15
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where 0 < x <=
0<y<oo

Yy >0, 8, >0, B, >0, 0<p <1

IV{ } is the modified Bessel function of order v.

The conditional gamma probability density function is of
particular interest since it provides an estimate of the pro-
bability that a certain gust magnitude will be exceeded at a
particular gust length; the density function is

1

£(y|x=x*) = B} EXP(-pBx*/1-p) y ° EXP(-B,y/1-p) (14)

SR R _whky
I 2, pBlBZX Y
v=1 -1 -0

Y-1

1-0(pB, B)) 2 x* 2

It -follows that the probability that Yy is not exceeded
given x=x* is
Y1
Pr{y < Yy | x = x*} = f f(y|x = x*)dy (15)
0

where y = absolute gust component amplitude

x = gust length

Computer programs have been developed during this study
for calculation of probabilities by numerical integration of
the univariate and bivariate gamma distribution utilizing the
Univac 1108 or Hewlett Packard HP-97. For calculation of con-
ditional probabilities, library routines are used for evalu-
ation of the modified Bessel function. The HP-97 program is
not as general since it cannot calculate modified Bessel func-
tions for fractional orders. However, it has been demonstrated
that setting Y =Yy = 3 is a reaccuaable assumption that permits

16




straightforward evaluation of equation (14) which for this
special case contains the Bessel function of second order.

17




SECTION IV, GUST ANALYSIS

The gust analysis is consistent with the theoretical model
described in Section III. The validity of the model has been
demonstrated in a previous study (Ref. 6). Additional examples
that indicate close agreement between observed and theoretical
probability distributions are presented in this section. The
variation of these distributions as a function of altitude,
filter, and month is described and a procedure for estimation
of gust percentiles as a function of filter cut-off is developed.
Ultimately, the analysis will be based on statistics that have
been calculated for the months of February, April, and July;
for the purpose of this interim report, emphasis is given to
the months of February and July.

A. VARIABILITY OF GAMMA DISTRIBUTION PARAMETERS

Variability of the parameters y and B defined in Section III
is an indication of the variability of the theoretical gust dis-
tribution. As indicated earlier, y determines the form of the
distribution function and B is a scaling parameter. Gust per-
centiles are inversely related to B, or directly related to 8%,
where g* = 1/8.

The variability of y and B* as a function of filter cut-
off wavelength, Yer and altitude is illustrated in Figures 7

and 9 for u component gust and in Figures 8 and 10 for v com-
ponent gust. As illustrated in Figures 7 and 8, the value
of y is usually between 2.25 and 3.25 for both components; the
variability within that range is not clearly systematic with
respect to either altitude or filter cut-off frequency. As
illustrated in Figures 9 and 10, the scaling parameter, 8%,
is strongly influenced by filter cut-off frequency and, to a
somewhat lesser extent, by altitude; B* increases as Ye in-

creas~s; the increase of B* with altitude is most pronounced
between 8 and 10 km.

1t may be necessary to estimate y and B* at altitudes from
0 to 20 km as part of the vector wind residual (gust) model.
The parameters can be estimated from sample statistics between
4 and 14 km; for altitudes outside this range, the feasibility
of using an extrapolation technique has been studied. The
technique is based cn calculation of fourth order polynomials
that describe the sample mean and standard deviation as a
function of altitude. These polynomials are used for calculation
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of y and B at all altitudes. To date, this approach has not
yielded acceptable rasults; the calculated values at the ex-
treme altitudes exhibit large fluctuations which are unrealistic.

B. GusT VARIABILITY

Gust variability is described here in terms of the vari-
ability of the theoretical univariate gamma distribution as a
function of altitude, month, and filter type.

The maximum variation of gust amplitude in the 4-14 km
altitude range occurs between 6 and 12 km; the variation, for
u component February data in three wavelength ranges is illus-
trated in Figure 11. It is clearly indicated that gust magni-
tude is a function of altitude for all of the wavelength ranges.

February and July theoretical gamma distributions of u
component gust at 12 km are illustrated in Figure 12 for four
wavelength ranges. The larger gust magnitude during February
at all percentiles is clearly shown. April distributions not
plotted here have percentiles that are somewhat less than the
February values, but are significantly larger when compared to
July values.

The variation of gust distribution with filter type for
the months of February, April, and July is illustrated in
Figures 13 through 15. As illustrated in Figures 16 through
18, percentiles of the distribution of u component gust for
filtered Jimsphere data over a wavelength range from 90 to
Y. can be estimated from the empirical equation

lu'ly = dy + ayv, + szcz (16)

where ]u'&)isthe gust percentile in meters per second and Yo

is in meters.

The constants dO, d,, and d2 are listed in Table 2. Due
to a lack of supporting data, Equation 16 is valid for Yo from
100 meters to 6000 meters.

The plotted symbols in Figure 13 represent the observed
gust distributions at 12 km during February for each wavelength

band. It is indicated that there is a good agreement between
the observed and theoretical distributions.
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Table 2. Parameters do, dl' and d2 of Equation 16
fzflthe 50, 906, 95, and 99 Percentile of
Percentile Month do(ms-l) dl(s-l) dz(s-lm-l)

50 February -.001591 .001067 -5.9011 x 10-8
April .177955  .000889 -4.4465 x 10" °
July .042273  .000491 -2.1179 x 1077
90 February .051364 .002288 -1.4034 x 10-7
April .035227  .001932 -1.2065 x 10/
July .095000 .000987 ~-5.2348 x 10 °
95 February  .007045 .002776 -1.7370 x 107’
April .090227  .002229 -1.3334 x 10/
July .111364 .001209 -1.1429 x 10°°
99 February  .030682 .003855 -2.5348 x 107/
April .767955  .001987 -3.6534 x 1078
July .197727  .001589 -1.4086 x 1078




SECTION V.  CONCLUSIONS

This interim report has been prepared to document and
briefly summarize the work performed during the first 6 months
of this st1\dy. To date, all the statistical and computational
techniques required to successfully complete the work under
the contract have been established and partially implemented.
The computer output given in the Appendices illustrates but
does not represent all of the computations performed during
the first half of the contract. From the results obtained so
far, it is concluded that the objectivas of the contract will
be satisfied within the imposed time and budget constraints.

The preliminary analysic cf the gust data indicates 2
strong variability with altitude, season, and wavelength re-
gime. An extension of the analyses to include a number of
additional months and to include conditional distributions of
gust magnitude given gust length, distributions of gust modulus,
and phase differences between gust components has begun and
will be completed during the next 2 months. At that time, all
the necessary data for the vector wind gust model will have
been generated.
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SECTION VI. FINANCIAL SUMMARY

Exact; Based on
Data through

Estimate; 6-Month
Period Through

9/28/69 10/9/79

Cumulative Cost $21,497.41 $22,730
(For period beginning

10 April 1979)

Cost to Complete Contract: 28,487.59 27,255

Total Cost: 49,985.00 49,985

Total Negotiated Cost: 49,985.00 49,985

Estimated Percentage of 43 45

Physical Completion of
Contracted Effort
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APPENDIX A. DATA DISPLAY

This appendix consists of plots of the data analyzed in
this study for the month of February at six reference altitudes
(4, 6, 8, 10, 12, and 14 kilometers) and for four filters. For
the sake of brevity, additional plots for April and July which
have been completed are not included in this report.

Another type of data display which consists of plots of
all the filtered profiles, four to a page, is under develop-
ment and is near completion. These will be furnished to the
contract monitor during the second half of the contract.
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APPENDIX B, GUST STATISTICS

This Appendix contains gust and gust length statistics
at six reference altitudes (4, 6, ..., 14 km) for the month
of February at KSC for four wavelength ranges. Statistics
calculated for the months of April and July have been cal-
culated, but are not included in this Appendix.

The notation in the computer output format does not cor- 5
respond exactly with that used in the body of this report. ;
The following differences are noted: §

Text Table Definition

u'] ABS (u MAX) Absolute value of ;
u component gust i

|v'] ABS (v MAX) Absolute value of
v component gust |

Units are not noted in the tables. Gust is expressed in
meters/second and gust length in meters.

Variances and covariances and correlations are summarized
in symmetric matrix tables. A matrix code and definitions of
the various elements are provided at the top of each page.

Means, standard deviations, and gamma distribution param-
eters, y and R, are listed for each variable. In addition, the
mean and standard deviation of the altitude difference between
u component gust and v component gust is als~ listed (UHMAX-
VHMAX) .

ki




STATION(32868) = CAPE KENNEDY

DATA = JIMSPHERE . . e et e e ot e m e e ——_—— .- 2
MONTH ¢ 2

REFERENCE ALTITUDE : &J0IM - . — - - -

MAVELENGTH RANGE : 90-420M .

C1)SABS (UMAX) .. XU3ICABS(VMAX) e e
X€2)=Lv Xt4)aLy

OUTPUT MATRIX COOE
11 12 13 18

e 22 23 24 e e e e e — —— ——
33 34
L e

.‘l‘#“‘;‘““““"““t“‘O“““““““...".tt"l"..*".“#‘tl"“t“‘..‘.‘}.}

VARIANCE = COVARIANCE MATRIX -

- .— . o0581 e - $4957C I «0133 02578
59570 4699.4781 =-.0106 78847619
.. «0133 ... =.0106 «0632 8.0874
«2578 788.7617 8.0874 $592.00646

I Y P L P TR P P Y R R S R PR R R RS PR RS2 RS R 222 R 22 222 R 22 22 22 ddd gttt d )

CORRELATION MATRIX

1.0000 «3702 02259 0147
.. #3702 ...... 10000 =.0006 1539
02259 =.0006 1.0000 «8302
#0147 1539 +4302 1.0000
SERSERREBS AR SRS RE VRS IR N AR RS SR SRR SRR B AN PSP SR PU SRR SEF R SR SRR RIE R ENERRA BB
Xi1) xt2) Xt3) Xt4)
MEAN - . . 3926 —. 142.3911 . e4023 ... 154.466¢€
SO «23487 6845527 2514 18,7801
GANMA 2.7977 .. RBell&s 2.5620 . §4266¢
BETA Te1252 «0303 63677 +027¢

FSEENRPRN R R R AR LSRR EREEE IR AS S RIN SRS SH S REH SRS B RN EE IR SR TSR KB EB IS LB R BEBREESED

UHMAX = VHMAX U

MEAN = -2.8333
SO = 77.2067

it




JON(12868) - CAPE KENNEDY

—=JINSPHERE - -
Hs: 2 :

RENCE ALTITUOE ¢ ---60NCM
LENGTM RANGE & 90=42nM

SEABStUMAR Xt 3PS AP StV MAX
s X(a)=Lv

T MR X—CCOE

12 13 14
33 34
b —_—

2222 2T RIS EL R R I SRS ST RS RS R RS R RS RS RIS RS2 R R R RS 22222 222 22 22 2 2d g

IANCE = COVARIANCE MATRIX

TUNYYS CAR T Aa w2112 51—
Seldb4 47477190 1.3530 3¢48.5191

(MR Y3 13530 +vO402 F.5213

«5766 328,.5189 T.5213 4060.C125

hiaz22a a2 222 saazazaas a2 eaaaaaa st o dd oo saatl ISRl RITTEIEIT IS RIS 2SS L Y2 s 2

. R VW R 7. 2"
“tt'v‘vw TR TINAAN

1.0000 +35%0 02650 e 0428
w3554 }UaRe + 0982 +L74)
«26S890 «0982 1.0000 +5888
The28 vO+et v5868 148400

CSEESREPEIFNERBEARERER AR B ABBE A ERRB R EBRESPREEB SRR EBR RS E S SR ESIRERBN SR BRI EBBIRRS8E S

X(3) Xtw)

xt1) X(2)
L4 T39S 495818+ »352% 1334H203——
02112 6847588 «2005 63.7182
"R 30595 467477 3+ 0B8R2 ——- He3B8H4S —— -
A 862818 «0317 8.7604 «Q32%

b asaasa s d iR a2 X2 2 ol I ST AT YIRS Y SIS 2222 SRR 3 222 R R RS 22 8 22 2 2 2 1R R

X X
-

98333

.y

Al .4R9N




ION(12868) = CAPE KENNEDY

—=-JIMSPHLRE - - .
M3 2

RENCEALTFITUDE—+—-8010M x
LENGTH RANGE : 9U-42uM .
SABStUMA R %3} EAB SV MAX )

=Ly ' ALY N

Ui rx—Ccooe

12 13 1
222324 ——
33 3
“y —_—

SRRV AXRARR BB EE ISR ERILENS R R R RIRVRSRIN RS R UARE IS RER S5 PSR IR IVIBRSLNER N BRSO Rgd

IANCE - COVARIANCE MATRIX

el 2ot 324 6573
Seb281 5168.5G44 3 2.1000 781,5797

T 2v160u D48} . G.euT4
=-e6573 781.5797 R.6478 3€2%.,5329

B A A A S A a Lot Lo ag st a aat 2 s T Y R Y L T R Tty LY

s —res
RECATION—T A IRER

1.000uU . 3142 02247 = Q4uy

LEZAES w8y —1318 - —adb3) —
02287 01318 1.923090 03532

T Oy = N e 3532 1+ 36—

BRI R RIS R A EEBU RS AR RS RN T NA N AR DR AN RS RSB R A IR B SE VDU RIS S SR ER RS SRS RS R AR ES NSNS SRS NN

xXt1) x{2) xXt3) X&)
N Tty g H5v5uhe —-3¥22 128+6076—
02492 718391 «2216 59.3762
MR 236387 3+5532- 28089 ——— — 44,6915 — -
A 645191 D262 75590 «0365

haaad el dl 22 2 oL R TR T Y E I I A PRIy ey Y Y P Y P Ty rTTTIIYIISTYIy

TRV X

-

N 838333 - -

= . . 19.0642

ORIGINAL PAGE IS
OF POOR QUALITY

R




IONG12868) = CAPE KENNEDY .
~~—JIMSPHLRL - .
Hs 2

RENCE-ALTITUDC 220" DOM . "

LENGTH RANGL : 93=427H

SRESTUMA X RIS LVMA X}

SLy Xta)z=Lv
UM IRINCOOt
12 13 14
—22-—25—24 —_
35 3u

PSRN LR EBRSE AV ERE RS NSRS E AR S NS EER R AER BRSSOV SRS S FEBRP P BEN IR ES SRV SERNS LSS SEER R

IANCE = COVARIANCE MATRIX

(s} 38708 0279 —teB413-
3,8788 J462.U30 11599 883.1332
sy 2509 —v 0896 cemde 3187 ——
1.8413 . 883.,1332 3.31207 3780.C763
Ra s a2 aaasaasadea s auaaa sl sl X TR ST TR SR 2T YIS ST R LY YIS LY AR ARSI Y Y]
RECHHEON—MHAFRER
1.U000 2439 e3453 «1111
—_— 21 090 « 065171 e 2A3N
3453 « 0657 1.9000 «1803
FPRER) > 2434 1803 s TRV

SEBIRSRSFER B IISSER AR A AV SRR B IR RUR B SRS L ASES RIS I RS EESR NS SRS RUR S SN N A NS S SRESIE A

xt1} Xt2) xXt3) Xt4)
® TRy 1196 w456} — 3186335} ——
+2695 59,0087 02993 61,9823
M 2377884 ¥+9387- 243220 - —— -3¢ 3980-——
‘A 6.1971 «0336 $.0926 «J30U

hdad i s a Al 4 2T S T AL S R T T AE P SRR 2R 2 S RS FE SR I PR ISR RS2 R RS FSSCYR ISR S 2

Xyt
N 8667
H IN.RT21




IONC12868) = CAPE KENNEDY

———JIMSPHERE - -
s 2

RENCE AT TITUDE T 120"0™
LENGTH RANGE : 90=42¢M

IRBI tUMAX At AUS tVYMA X}
W Xt8)zLy

> POV
vt ".l“ll - VUL

12 13 1
—22—23 2«
33 3

-4

A ]

CFBSER LTSRN ERENSE SRR SRS FERRR AN ARSI ER B EPE PSSR SSRS SEP SRR IS SRCIBEIBACRS SRS RSSO E R RN

IANCE = COVARIANCE MATRIX

119 80?5 23— 8519
7887 4140,3198 =1.5363 108N.1684
—eytitr 2y 1vH86-5 ——222%6 — —— - 15363 — i
« 8519 1080.,1679 75563 436%.1990
LA st ad g PP PP P PP P T T T T T L TrrrrrTYw
RECATION AT R
1.0090 e3528 -sTJ124 «0373
352y -« 8O0 -e}5190 - —- e @ 29—
-e(1124 U519 1.C000 e2411
LA T AR v25%1 w244 1.Cutiy

SAESBS LIV RELRRE SRS NRF SIS F NS S AU RN RO I PRARB IS RS S PERP IS SRRUSIBE LIS REIBISNER S

X(3)

xt1) x(2) X(8)

N oo HHI6 w9y —— 1328338 ——
o 3457 68,3453 4750 66,197

M4 —272586— - 247808 - 2w48888 - e e 208752 -

A 8,3472 0259 3.3212 0257

g ad LA a2 d A TR S Tl S TP Iy PV Y Y YT Y e PR Py I e I VP P R P PP Iy L vy

RA 4"""'“ P ]

N ———t53343 e e e ——

4 T1.8398




JONL12868) = CAPE KENNED .
- IMSPHERE - . .
Mt 2 .
RENCEAL T T TUOE—T 140 %UM —

LENGTH RANGE : 90=a2(Cn

SREStUMA XX tIrTABStVYMAX)- —_—

Y xXisjzLy
iR e—eont
12 13 1
T2 2% - Tt o T T
33 3
- - - - —— — -

SEC PSRV SNIREEN NI ED RSP S RESE PR SR SERRE RIS TIERFB RS SNSRI APS RS SRLE RIS SRNRVENSIES OGSO

IANCEL = COVARIANCE MATRIX

2P AA 159855 — 1396 el 5849 ——-
79855 “661.3539 -6.5039 JoBelols
ThIPS —teS g3 L T S 2N S —
=1e5849 36841649 3.9066 295646931
i a2 d s aaddaa addaa s st s a2 2 e 2l a2 2 e Y T Y T L Ty Y
Rt RO
1.3000 . 03128 «2L7T7 - I
—3128 +vOIRY— ~e1866 ) LT
«2077 ~+1866 1.00C°0 elu08
aAIIS P -7 V- & —y1 408 - 1e OG0 —

C..7vTr7

(22 AR T AR RS R A R 2RI TR 2 T2 AT I R SIS PRI P R P TP I R R PSS P RS PSR P YIRS

xt1) Xt} X(3) Xt&)
N 6 TTT TS5V Tot ~8537%- 690665

o3 T4y 68.2719 «5104 58,3759
MA———25 7237 223970 —2s7977 - —— e e -3 41604 ——
A LELE ¥ PN N227 3.2771 00327

CNVPOPPOIPIP PR PP OP SIS IPCPOPPLB PSPPI SS VLSRR L2209 25 2022038880, . 508580808880 0858888 8

AR TVVNNEX

K= =133 — o CT T
z 55 45409
ORI
INA
. 7,/




STATION(12868) = CAPE KENNEDY .
DATA = JIMSPHLRE

PONTH ¢ 2

REFERENCE ALTITUDE 3 4OGOM ] . "

WAVELENGTH RANGE 90=99 7M1

X(1)CABSLUMAX) ' X(3)SABS(VMAX)
X(2)zLU x{8)zLyV

_OUTPUT MATRIX CODE

11 12 13 1

22 23 2%
33 34
a4 L

.“‘..ﬁ'.“‘.‘.“.‘.““.‘..‘.“"0&'.‘.““..‘.."u't"‘v0“““.‘..“‘.""‘..“‘.

VARIANCE - COVARIANCE MATRIX

«19C7 22+6399 .0815 11.0u66
20,6399 13979.4832 3.9736 976,3557
«0815 3.9736 « 2704 28,32%8
11.00%6 97643565 20,3056 1520745062

...“.“.“‘.“t.‘.‘...‘"...#“..‘..““..“Q..."‘.....‘...‘..“‘t“"'.““‘.‘.“

CORRELATION MATRIX

1.0000 o « 3998 3588 «2040
« 3598 1.C0% sl aLDbO
#3588 « 0686 1.0000 23783
o204 +C668 3783 1.0005
‘.“‘.‘..."‘.“‘U“.“"l““'.‘."“.“t.“.'“““‘..“‘.'...t.“‘.“".“.““.‘
xtl) xt2) x{3) xXt4)
MEAN e8361 266 .9105 «9296 288.723>
b 1Y) 284366 118.2389 «5200 123.5620
GAMMA 3.6723 5.N961 3.1964 YL LY
BETA 403685 «0191 3.4383 0189

.'.“...““““"""“.'9‘.‘.‘.“".'.“.“..“l.““‘."..‘.-“..“.‘.."‘....‘..

UHMAX = VHMAX

6,08333
1ul. 4600

MEAN
SO




STATTON(12868) = CAPE KENNEDY .
DATA = JIMSPHMLAE . :
PONTH ¢ 2

REFERENCE ALTITUDE : 600OM . ° ] .
WAVELENGTH RANGE : 90-99 7M :

1!1):ABS(UHQX)‘____‘“__N___g!3)=ABS(VHAXQ_u__
X(t2)=Lu Xt4)=py

OUTPUT MATRIX CODE
11 12 13 14

24 23 2w -
33 e
84

.“"“l‘#““t“““‘.'“lt‘.‘t##‘t“““.tlttt“‘#.““t#t‘t*"l“‘l“‘t."“‘.“t

VARIANCE = COVARIANCE MATRIX

+2123 31.3989 « 0430 «2Q03
31.3989 . 153564434y 3.1730 -8U6,5260
«0430 3.1730 «203¢ 26,1082
«2002 ~8UbeS282 2641082 15997.6447

i.“"‘#‘.“t“t‘ll“‘t-“.#‘.t"tt“““t“lt“.l‘I“.“.l‘#t“‘t“““#t."“..“t

CORRELATION MATRIX

1.0p00 «5500 « 2067 «0034

« 5503 1.C000 «05¢€7 =+ 315

«2067 «0567 1.0000 oB575

«C034 =+0515 + 8575 1.0000
“‘."“.““.““"““‘.“““.‘U“'.‘.“‘.““‘.‘.““.#.“..““."“."““.“‘

xXtl) X(2) X(3) Xt&)

MEAN e80u2 264,953} «8258 289.2602
SO «84607 123.9211 e8512 126448826
GAMMA 3.0u471 8.5724 33494 5.2302
BETA 3.7889 «C173 4.0559 «C181

UHMAX = yHMAX

MEAN
SO

~1.6667
152,4593

"o

-
¢V
[
o™ .

%
.
P

e
M




STATION(12868) = CAPE KENNEDY -
DATA =~ JUIMSPHERE )
MONTH ¢ 2 -

REFERENCE ALTITUDE : BOOQGM B
WAVELENGTH RANGE : 90-997M

XC1)IZABS(UMAX) L _X(3)ZABS(VMAX)
Xt2)=LU x(3)=py

OUTPUT MATRIX CODE
1T 12 13 14

22 23 2u& o o ~
: 33 34
84

H#.."l-“.t.#‘““0.3"#l'.t"l“‘#“t““t‘.‘ll“#‘l#“‘#.“‘l“#..'..ﬁ'#"..‘.l.l

VARTANCE ~ CUVARIANCE MATRIX

2422 iR439up «J656 Seldbo
2839456 15267.6383 6.9213 1483.3775
«NESH 6.9213 o 1937 27,0713
Seldbt 148343775 21.0713 1758066475

0"‘#““"'.‘.“..““.‘ll"‘.‘l.““l..'l“'.“..‘“‘..‘".“l‘.““.““l."“"|

CORRELATION MATRIX

1.00n0 4669 «3029 #0795

«866% 1.000¢0 01273 « G905

+3029 1273 ) 1.0000 T 8639

«N795 N T 4639 1.L330
“.#ttt“t‘#tlto#‘.t.“tOtt#“‘l.‘ttttt‘tttt‘ttt“‘t.#t‘tt0"0.."0.‘0“““#“"“-

xt1) Xt2) X(3) Xta)

MEAN 8224 25648174 «8G06 2686237
SO 24921 123.5623 8401 132.5925
GAMMA 27925 4,3199 3.3089 8.0927%
SETA 343954 «0166 401330 «0153

.‘.‘.“““t“"““t“‘O't"““‘."“‘.0...““‘.!‘..“.“‘..‘l.“‘.‘l.l““."‘.t
UHMAX = yMHHAX

MEAN =12,1667

SO = 14C.6720




T TR e e e i e e TR S TR o S S e I

STATION(1286E! = CAPE KENNEDY

DATA = JUIMSPHhtRL

MONTH ¢ 2

REFERENCE ALTITUDE : 100COM .
VAVELENGTH RANGE : 90=-997M -

XUIIZABSIUNAX) X(3)ZABS (VNAX)

X(2)=LU TTX8)sLY

OUTPUT MATRIX CODE
11 12 13 14

22 23 ¢w
33 34
a4

tl.“"“.““lh“#““."‘l“.“““t."“‘...“..-““.“‘t.i.t“l.“.ﬁ‘.“‘.‘.“.

VARIANCE - COVARIANCE MATRIX

02727 2S.8320 e 0845 7.378¢
25.8320 16098,7513 ~1.C4 cTuSeTu4?
«0845 -1.08%4 « 3495 LRFRD WN
743788 27uS5.70512 43.3172 18895.72¢3

“.“‘.l‘..tl‘...t“‘l““#O“‘ﬂ.‘.““"U.‘Qv"..l“vﬂ““““‘lt##‘.ﬂl“‘l“‘..."=

CORRELATION MATRIX

1.0000 S {2 & 22743 1532

«3913 1.C0%0 o =.0185 ¢1551

02748 : ~s0148% l1.000C «5335

«1032 e15%] «5330 1.000
““"“““Q““l"““"“““"‘“’.‘t‘t‘t“““'tt‘t‘#t‘!"“l‘l..tt.“t“‘.‘.‘.l

Xx{l1) xX{2) X(3) X{a}

MEAN «BUUY 230.1564 «9107 22742907
SD «5203 126.8809 T T 8912 ' T 137.%617
GAMMA 26372 3.2974 Ce3731 2e1340u
BETA Jelcli «0143 26057 0124

‘.“.““““.‘.“““t.‘l.“‘..l-.'.“‘l“-“l“‘.“““ll"."‘.“‘.““‘t‘l‘...."

UHMAX = VHMAX

MEAN = =15.0030
SO = 131,971
-




SR

STATION(12268) = CAPE KENNEDY
DATA ~ JIMSPHERE
MONTH : 2
REFERENCE ALTITLLE : 12070M o : .
WAVELENGTH RANGE : 90=997M _ :

X(1)SABS(UMAX) X(3)=ABS(VMAX)
xt2izLu Xt4)=Ly

OUTPUT MATRIX CODE
11 12 13 14

22 23 24
33 34
b4

SEPEABAB RS R NN ARV B EAR AR AR AR BB SRS RN RS AP EREEB LR VISR POROE AV R INIEAEEBVRBBAIGKERBRESR S

VARIANCE <« COVARIANCE MATRIX

«5130 4641326 1365 7.5969
4661320 16722460599 8.0048 294i5e5.30
«1365 ' B.0688 6394 32,5854
T.5969 2929.9388 33,5854 178C9.3587

I I I YIS IS RS PSR SRER R RS RATS RIS SRR SRR 222222 S22 2222 22 2 R R a2 d A R 2 2 ] 2

CORRELATION MATRIX

1.000u0 4981 02384 Q795

4981 1.00M0 +0780 21698

«2384 +C78U 1.0000 e 3147

0795 21696 e 3147 1e0u30
SELEEFESESLRUSEBRSRAIRERIBAASRBL LR AR R ARENAE AR ANBEUBERSS R AU EIA SRS P A RAR NS SR ASRR2 B 00

x(1) xt2) Xt} Xt4)

MEAN 141532 23942719 1.4140 238.5037
sD o T16¢ 12943159 « 7396 133.4517
GAMMA 205924 3.4236 3.1270 J.1941
BETA Cellbly a3 Celllb 013

SEEES SRR AR AL RARB AR ER RA B R B S XSRS R ARG RE RV SRR R A BRSPS IR S LS AE R SRS S RSB XA SES SRS RS
UHMAX = VHMAX

KEAN
SC

-9.3333

1624€35&

it PAGE 1S

R L




STATION(12868) - CAPE KENNEUY .
DATA = JIMSPHERE '
MONTH ¢ 2

REFERENCE ALTITUDE : 14000M R

WAVELENGTH RANGE : 909%™

X({1)ZABSIUMAX) X(3)ZABSLVMAX) ~
xt2)=Lu X(4)=zLy :

QUTPUT MATRIX CODE
11 12 13 14

22 23 2w
33 34
.y

FEESNSEBRP SR ABP LB UGS EVP B AN S S F NS IS AN ISURAGOAS L UBEDIEAVV RN Y PR OAIRISAL OV S DENSIRN S

VARIANCE « CoVaz [ANCE MATTIX

o 5529 4743773 vlolt ~e 3228
47.3703 19534,.,8958 11,9265 6094,8087
o162¢ 11.92¢€5 «8662 5€.8183
~e1528 6394,.,8087 55.8180 19747.4022

t.‘t“tt#t“tut:tttst.vt#‘tvt-‘t-‘lut‘t--oat‘aa#rﬂ-utattﬂuntt‘ttauattantnamto‘a.on‘.

CORRELATION MATRIX

1.3582 LY «2349 =+CI3

08555 1.J303 717 «3135

«2349 «0917 1.0000 4271

-e 2034 «3105 «4271 162000
SRS B XXV LERNHSASSARE A SR NRN RIS AR R SR PP ER R R I EAR R B XS SIS A RN A RS S SR SRV R A RE S ANSSOERSSD

X(1) X(2) x(3) X(8)

MEAN 1.231¢ 235.2140 labUSC 22440278
b1y e 7436 139.7673 «9307 143.4189%
Gavma SeTw i 248273 T.1254 2+545¢
BETA 242276 «0120 le9020 0J1lw

SERABB RIS R IR AN EBIRUS LRSI IS NSRRI YN RO S SIS R A D ANZRUE BV NNV INPEININSBagNIN 3RS NS

UHMAX = YHMA

MEAN = cTe85ZC
SC z 136.8715
4




STATIUNC12863) = CAPE KNNEDY
DATA = JIMSPHERE

MINTE 2

REFERENCE ALTITUDE : 4UOJM e e W e e e e
WAVELENGTH RANGE : 90-247.M

X(1)=ABSIURAX) ' X(3)IZABSCVNMAX) _ —
Xt2)=LU X(4)=LV

OUTPUT MATRIX CODE
11 12 13 W
22 3
33 3
N4

CESTRIVIR AV AEY RS PP LSS IEU VR P UIR R B R BIDOUBU AR D IR RSO EBR U B NE IR E SRR URBEVN IR NI RSB RR DL

" VARIANCE - COVARIANCE MATRIX

eTH4GS 178,5826 01223 Y] 1-24¥
178,5826 101969.8516 21.1326 20066,.7583
¢1223 2141326 «R9B7 11R 5293
66670 CouBBeaT549 1186€c53 1°237¢te4L 560

CEPEAI AT AR ERB R P IR S RS BRI DA VBRI VUL R BRSO AR R YOS OB NI BN LB EP B BB IL BV RSPV P L BB HE RS

CORRPELATICN MATRIX

1.0000 06313 1456 «M238

0313 1eo0CL oG8 «1966

01456 . + U698 1.0000 «3918

«C2135 01966 e 1918 1e.'0l.
SRR R PSR S SL NP LSRN AR S S S S ERL SRR RSB N SR SRS SREEI R RSB F SN RR R R B RS S B IR SRS RS R R KB SRR O N ES

X(1) X(g) x(3) X(4)

MEAN 1.,6373 6uCe€.27 1le 7097 SETL.RT".9
SO +8859 31943272 «+ 9480 319.9026
GCAMMA J.41¢0 3.5379 T.4eb? le2%8 5
BETA 2eultH o U59 19691 s GuUST

PRSI SSP VS R NN NP SRS SS S IR R RIS I LB U PSR R RS PSR PPEI YNNI R U P B IF VNS IR I LR IRV BRUD ORIV EEES 0D

UHMAX = VHMAX

MEAN = 2642313
s = Juw.8701
-




STATION(12868) = CAPE KENNEDY Tt —
DATA = JIMSPHERE . _ e
MONTM ¢ 27~ 7 TTTTT o T T e e !
REFERENCE ALTITUDE : 60UOM ) C
WAVELENGTH RANGE ¢ 90-2470M ~— — ——  ——/—— /77 CTh oo TemTmTrTm e mmmme T,
X(1)=ABS (UNAX) ) X(3)ZABS(VMAX)
X€2y=Lu ~~ T T Xt zLy T - T T T T
OUTPUT MATRIX CODE
TTIVTTITCI 1y 77T T T STt T -
22 23 24
ST O3 - T T o T T T e T e e
™ o

PARRA AR B AR RAB A XN B AR ARG AR A A AR RIS ER AR SRR S E R PSR B R XS RSN AR RE AN SR N EE BB AR R A N WE SR R 2

“VARIANCE = COVARIANCE MATRIX =~ ~——~—— 7~ 7w wim— onomn o o oo T
+ 8097 163.9941 « 1737 25.46F 4
""" T16349941 TTTT TTT T 10178147549 T T T T TS 3022 11306,5402 T
e 1737 3543022 09327 172.10%6
""" T25.4684 T T T TTTIL130645369 T T 172.1056 1N384°,664) -
AT R R T R Rl R e R R Y S T e R TSI RS IIT R I3
C@BELA.TEQQI‘!_”HATRIX L . L e R ) e
f.oc0u0 - T/ T eST712 0 T T T IT T ,1998 ) «878 -
«5712 1.00040 e1lu6 «1100
TUTTTTI 1998 - IS $ T T3 T T T 1.0000 ' «5530
+C878 «1100 «S530 1.,3000
SRR AR ARR AR I RR B AR R RR N SR AR SRS A RRBA AN SR B PR B ORE BN R A RR IR RN S EB AR R B A RE AR SR N R R NG RF
R ¥ & & R ¥ 2 I ) ) ) B A 1Y ]
MEAN 1.6215 S7T9.4374 1.8557 667.098_5
s T 8999 o “31§.,0325 77 TTTTTT YT U .e658 0 T TTTT322,2556
GAMMA 3.2470 3.2987 3.6922 4,2853
TBETA T T T 2.9u28 77 T 77T T Te0057 T T T T 1.9896 ' T «ClbN

A A A2 R 2 2 22 2 2 R R R R R R T R Rl R R R R R I FY RS RTINS Y

UHMAX = VHMAX

MEAN
S0

33.8333
T 32344947




STATION(12868)" = CAPE KENNEDY "~

DATA - JIMSPHERE -
HONTH: 2 T T T -
REFERENCE ALTITUDE : 80COM
WAVELENGTH RANGE 3 90=-2470% ~~ — 777 - - —
X(1)=ABS (UMAX) X(3)SABS(VMAX)
Xt2ys U - T TR =Ly T T T T T 0 -
QUTPUT MATRIX CODE .
TOIIT127 13 T T -
22 23 24
——— Ty vy e e .
44 e -

BRAERRE RIS PR E NI E NI IR NS RAR NI RS SSEBE SRS RAN A FA B R ARSI RE S S ARF R RRS S S ARV RS A A SRR &

TVARYTANCE = COVARIANCE MATRIX ~ T TEmrTmmeem o mem e rmr e e T
«88GC2 182.11n8 «1025 €e3288
TTTI8241108 TUTTTT 125070.8384 77 TTUTUTTTTTTRB 7825 7T T T T 1287241879 T T
¢ 1025 55.7825 1.1478 2451447
- T 543288 . TTTT12872.1879 T 249, 1447 711872247373
.mnt:ova:utna...:-tattni-au.-u-mun.utmun----t‘----::n:uotttoo:c.--tatnnf.tvo
ng_ﬂtj_t}TI{)_N MATRIX o e e
TTTTTTLLAG0G T «5489 ) Tel020 T Uen16s T T T
e S439 1.60600 1472 «1056
T 7T . 1C20 S ) 74 ' T 140000 N TTTT W6T89 T
00165 « 1056 6749 1.0000
EZ Y I T R T Y T T T I M I
T B IFY e T X2 T TTTXU3) T T T T YWy
MEAN 1.7162 __ _____593_._9193 e . ~l.8110 e _61%.8135
T80T T T 49382 - 353,.6535 T ) 1.0714 3448,5617
GAMMA 3.3461 2.8203 2.8574 3.2358
TBETAT T 145497 TUTT T T 4047 - T 1.5778 T T T T ,0052

A2 2 AL 22 RIS SR 2L R R R R 2R R R X R 3 R R N R I R R R R R R I P P TYI SIS I Y

UHMAX = VHMAX

MEAN = 2841667
§pT = 41244153 - - - T T T/ T




SYATION(12868) "< CAPE KENNEDY ™ : - - -
DATA = JIMSPHERE -
WONTH ¢ 2 T T - - Tro s e
REFERENCE ALTITUDE : 10000M
WAVELENGTH RANGE : 90-2470M : TS T T T T e e
X(1)=ABS tUMAX) X(3I)=ABSLYMAX)
X{2)=Lu TOTTTTITTTITTTTTTTTR L) =LY T TTTem T - -0 o Tt
OUTPUT MATRIX COOE
= IT12° 13 1§ T It

22 23 2
— R R —_—— e o e

4y

THRETE A8 2982 02400 RR AR ER L L RN A XS RASRARR SN EABIREE RO NS AR VAR A R ZAERARRRX S SN SH LBESE RN

TVARIANCE = COVARIANCE MATRIX T T - - - Tt T
1.1761 234.175¢ 03624 36.5282
TTTT234,1799 T T TY3470%5.08CE T TR T 3903 o 26702.6643
3624 5763933 1.7801 27441405
TTTTT36.5282 i 7T 72670246643 0 T TT2T4. 1405 ’ 147718,2207
222 FR S RS TI R PR YRS L R RS R IR RS R Y TR T R R R R YR R P P P PRI R R RS R PRI Y]
CORRELATION MATRIX .
T 3.TC0D T «5884 7 T T T T,2504 - a «N8T6
e 58684 1.0060 «1172 «1893
T T 2504 CTTTTT 41172 ST T 140080 ) oS53Ub
« 0876 ¢1893 eS3u4s 1.70CC
VOSSP 4438550002890 2 205NN R PR SE B3R AE RS R H R RS UV U P A RS BEEREREBR SRR RS 0SSR S SOB8 BN
T T TRy U T T T Xy T T T X(3) ' T X))
HEAN 1.8983 639.1374 2.2487 680,2996
TED T T T L n8as T T T TR YL 6219 T T T T T T T 1033427 TTTTTTT 38403013
GAMMA 3.0639 3.0325 2.8426 1.1332
TBETA T T T 1.6141 0 7 T Y »1t L T 142632 - T T L0046
2RI 22T RTE IR RIS R RS R IR IR S I R 1 R R R T R RV R S R R R Y YN PP TSR IR RITIN Y
UHMAX = VHMAX
MEAN < 46,3333
S0 <7 T 367.1538 ToTTon e mmemmm s m - - T T T




STATION(12868) = CAPE KENNEOY ™~ - Tt T T T T T
DATA = JIMSPMERE e s
BONIW ¢ 2~~~ T TTTTmTTTT T sTTTTT T omm T e m e e e .
REFERENCE ALTITUDE : 1uQO0OM i L e
WAVELENGTH RANGE ¢ 9C=2470M =~~~ - T T -0
XCLIZABS tUMAX) X(3)1ZABS(VMAX) o
X(2)sLy” TTTT T TR R =LY T o T ottT
OUTPUT MATRIX CODE - —
TTIITTI2 13 e T T - T T R—
22 23 .24
T3 CUCBMGESTCT T T - T o e T - = T
4y ) _ e . . ) _ L

T T L P S T T I I I I I Imm I TNIImnmnImI T

“VARIANCE = COVARIANCE MATRIX

2. 4842 330.77e5 1,0179 66,8272
TTTTT33C. 7785 T3NS 902266 T T T T T T, 2983 T T O31492,4429 B
1.0129 77,2983 4,0031 39C.6417

“““ 66.8272 T T U 31u92,4463 T T 39n,64117 712194 %.9121

.‘...“l...".“‘.‘l.“““-“...‘.ﬂ...!““.‘l“‘."l.“‘.‘..."‘.'."‘.“""O‘...‘

CORRELATION MATRIX

T T 1.0000 ’ T 45658 S 3 ¥ 1214
« 5655 1.0C00 «1041l « 2430
______ 03212 S YD | T T T T 140020 «5591
1214 w2430 « 5591 1.0000
LI e I TN L T e e eI MM I mmMmmTayrTnm Mmoo
T TXeyy 7 A 4 72) T X3 o Xt4)
MEAN 2.8799 639.7771 3.5663 ) ___»____5787.!611
TS0 T T T TGRS T T T T IR 0919 T T T T T T —2,0008 i i IN9,2376
GAMMA 3.3385 29723 3.1772 28339
TBETA T T1.41592 T T . 0046 e L T L I o]+ 'Y

R4 A AT R R A R 2R R 2 L R Rl R i R R el N R R T R P P L P R T TRy Ty

UHMAX = VHMAX

T 15,6667
S0 = 36846833




- ——— - - - . L e e 6 -

STATION(12868) = CAPE KENNEDY
OATA = JIMSPHERE L o .
MONTH & 2 ) -
REFERENCE ALTITUDE : A&00OM . ) S _ L
WAVELENGTH RANGE 3 90-6000M T

— cama m o P - e ——— -

X(1)2ABS(UMAX) N _ XA3)SABS(VMAX)

X(2)zLV Xt4)-Ly

OUTPUT MATRIX CODE
11 12 13 1

- 22 23 2 ) _ —
33 34
.

BSRS890 0000000808000880000088R00R00000000r0000000008800000080830000000808088881

VARIANCE = COVARIANCE MATRIX

L. 246504 _ 462,5719 -e3647 ~208.4491 )
46245779 170799.2227 -149.7229 =7606646133
~e3647 ~149,7228 1.7712 638,3315
-208,8491 ~76066.6133 638,3315 N86166,7695

GPSAPISLNV ISR VNENPIBIC0C SR RERNSISBEINNINNENEESPIESENPVONCUNEPR ISR PNIEIEINSRSOIBRY:

CORRELATION M:uTRIX

1.0000 T +6875 ~e1683 ~1917

06875 _ 1.0000 -e2722 ~e2156

~s1683 -42722 1,0000 7181

“e19% 1 -e2756 7181 1.0000
.‘.‘..-v-...t..“....‘.‘.O....‘.O“t“‘“‘.“....'.O.““.“...‘“.l.........“.‘.-.

xt1) I (Y1 Xi3) X(4)

_MEAN  1.9114 625.1430 2.0017 06,1550
S0 1.6280 T T T TTayz.2186 TTTTTTT T 143309 T 667.9572
GAMMA 1.3784 2.2881 2.2621 «8235
BETA 7212 TT T .0037 ) 1.1301 <0014

V0608000005009 3SSSVENISSRSSUISSESECE4RSUSINCtNPRINEOPO0NISOSEDNEUIRITENUNSEIIRBEeSS

_UHMAX = VHMAX

CMEAN = -62,5000 .
$0 = 658.6383 T -
Op,
/)
O QY
;b‘k;hu

On R

g, N




STATTONT12868) ~ TAPE KENNEDY = oot - TTeeome {
DATA = JIMSPHERE o
MONTW ¢ 2 s - TSt s T T s e e
REFERENCE ALTITUDE : 12000M ‘
WAVELENGTH RANGE : 90=247gM ~—~ 7777 T T mmem o s e mrmesm o ot e

— e e e et e e e e |

XCLDIZARS (yvAX) X(3)=44S(VHAX) .
XT21ZLu" "~ 7T T T T T T T T e ) 2Ly o Toommem s o me ) T [

i e e b e ——_ — e SednGmAe- & = e e Wrem- mmme e s eme s ¢ = ma e M cmimea— = cc et wemm o= = = s e em —_—- . .

QUTPUT MATRIX CODE

TTIT 12T 13 te T T - Tt T T
22 23 .24

e L T D LRI - T
L1}

T 0000090400000 00000 st UUNORIOUISERoNeeiintiee et ssentsscrenssatssstnsadssssesss

TYARIANCE = COVARIANCE MATRIX

29428 338.0330 «T7783 d4,858¢C

TTTT338,733C TOTTTTT113818,4629 0 7 T T TTBGL1879 o 299009897 o
«7783 80,1679 3.2297 413%.38292
T T84.858] ’ . 29930.9932 T T W13.A292 1562172.3945

AL R AL R T R gl i P Rl Y T R I P P P P T R TP P P P R YIRS YR Y

CORRCLATION MATRIX

- 1.0u00 ) o 5841 T T . 28528 «12852
« 584} 1.3000 «1323 2242
TTTT T 42528 - 01323 © 11,0000 «5826
«12%2 w2242 + 5826 1.0J00
TVEU 4000008000050 8080080308008000 0088088 R sssRN Nositetosiivesretstotssssnevniessnes
- Txey)y O X(2) ’ T X(3) ' BRICTH
MEAN 2.6323 $76.8489 3.0654 607.438Q0
TSD T TGS T T3 T,3699 0 T T T U L, 191 T T T T 398,2372
GAMMA 243545 29236 29095 23618
BRETA «B94S T T T a0pS T 9491 ) T «N03%

P00 S0P ISUIVNERIRESR LSS S80S0 LTRRIVONSRNRIIESFSBABSB498R 3003880300430 000000880888.

UHMAX = VHMAX

18,1667
- 322.5826




STATION(128668) = CAPE KENNEDY
DATA = JINSPHERE . L L 4 N .
MONTH ¢ 2 o
REFERENCE ALTITUDE : 6000M
WAVELENGTH RANGE : 90-6030M

X(1)SABSIUMAX) X(3)2ABS (VMAX)

X(2)=Lv TxeaIzLY

OUTPUT MATRIX CODE

-

11 12 13 1

22 2328 — —— - -
33 34
"

— e e en ee—

08800000000 00000000000000080000000880008000800080000S0080000P00sRRIIsRRRNINOREOsRERST

"VARIANCE = COVARIANCE MATRIX

248014 . 933.5877 NTLHL 189.8227
933.5877 566843.58%9 350,0473 11880C.598¢

o 8454 350.,0472 3.3736 TL6.7689
189.8227 . 118800.58%0 706.7689 3985215445

$8300890 OB 0SB 00NV 00 RF0SP RV SOOI ECIC NS UG RERNBICIIR RSORS00 SSECOEBRICSNSOPSY)

CORRELATION MATRIX _

1.0000 " 7009 «27%0 «1797

«7409 1.0000 2531 #2500

#2750 02531 1,0000 «6095

«-1797 02500 6095 1.0200
C0SS0000800 830000000200 INOPONINCINIOS0V0ORISCR 000 RS0 EPSSINRBISSI0SCEOSISNCSRIRNS

xt1) B X(2) X{3) Xie)

_MEAN 2,6902  1115.8594 3.2117 1178,.5381
SO 1.6137 7152.,8902 C 1.8387 6331,2857
GAMMA Je5834 2.1950 3,057 J.4bl0
BETA 9603 o «0020 9520 « 0029

S00000NIOPSSVICINIPEIN I SICSPSRI0P00EBEINSEPCINSGVOIPROPRVIONOUCESOPIBLINOROOICSOIRSY?P

_UHMAX = vHMAX

MEAN = 50.5060
< 615.4161

80




STATION(12868) = CAPE KENNEDY

DATA = JUIMSPHERE e _ "
MONTH : 2 T
REFERENCE ALTITUDE : 80OQOM o e
WAVELENGTH RANGE : 90-603J0M ) o B

X{1)SABS(UMAX) . X{3)ZABS(VMAX)
Xt2)zLu X(8)=Ly

QUTPUT MATRIX CODE

11 12 13 14 T T T
22 23 24 - SR

33 34 “ - -

— Ay - S el L .

P L L L L L T T T Ty e it AU e DDA T

VARIANCE = COVARIANCE MATRIX

__ 3.s021 L 1188,2853 _ - 09022 169,3388
1184,2853 735397.3359 T TTT312.56606 T 55322,5503
9022 312.5666 443073 1018,4218
169,3388 " 755322.5503 ' 1018.4218 523272.6683

SRXBEXER AR R ERARRXRARR AR AR ER SRR R R I B XSRS B R SRR E R PRE SRS ABR R R B A SRR RS E R SRR AR SRR 5

CORRELATION MATRIX

'1.0000 . T T.1380 T 42323 T e1251

. .1380 1.0000 1756 «0892

02323 IS § -1 " 1.0000 ’ «6784

. e1251 «0892 «678¢4 1.0000
“.#.‘t#“tt‘t‘##t“‘l“t‘tt.‘#‘t“‘t‘*““‘tt“t#"‘t.‘t‘#‘ttst“t“t““t.““““:

T TRy T T T T e o T3 - X(8)

_Htl”__ 3.2008 1220.9341 3.3275 1214,9832
SO 1.8714 857.5531 T TTTT2.6154 TTTTT123,37159
GAMMA 2.9254 2.0270 245705 2.8211
"BETA T W9l T T T L0017 T T T L1128 T .D023

RERSEREB SRR ARA R AR R AR ARR R AR IRB AR AR RN B RBR SR RN SRR BAA SRR RSB AR BRSNS PN RNIR IR S

_UHMAX_ = yHmAX

MEAN = -48,5000
"$0 S T 67343059

P T

e e

obadenis Dipiiais i e BBy

i i AN bt cm £ s 8+ S e e ot e o e 2



STATION(12868) = CAPE KENNEDY

|
DATA = JIMSPHERE , _ S O
MONTH ¢ 2 Co T < T T T T
REFERENCE ALTITUDE : 1000OM S e

MAVELENGTM RANGE : 90-6UCOM i i

—

XC1IZTABSCUMAX) X{3)=ABS (VMAX)
Xt2)=Lu Xta) =Ly

OUTPUT MATRIX CODE _

11 12 13 14

- —— = —— e - e ——

L.’ 23 28 - o - R
33 34
L o

T TN T I e I I I I MMM IO

"VARIANCE = COVARIANCE MATRIX

__ Se7804 o 1457,2729 v 17823 ) 326458252
‘1805742729 T 67854445859 T T 35144210 I 116873.2617
e7423 35144211 B8.6636 1178.0950
32644252 T 11687342617 1178.0950 $28037.8984

SRS LER LRI RSN RSB ERRBE RS CRERE LB AR LR RB P AR C LR L LR R VREC RS SR ESEER LRV R URPRERNEBOORE SN

_CORRELATION MATRIX

e ——— - % i et 7y 0\ i A s o St | ot e v i

" 1.,0000 T T L1380 ) e2462 «1868

. «7380 1.0000 1454 «1958

02462 i e 1854 ’ 1.0000 5508

1868 1958 «5508 1.0000
;3.0““....“‘..‘..““..‘...t“.t.tt“ti"-.tlt'#‘.‘t“‘ti‘“‘l'.t‘t#t“‘tl.‘t..‘.

XUy o T X)) X(3) Xe8)

_MEAN 3.7574 1377.6360 4.2515 1233.9004
so 7 TT2.0042 7T T TTT B21,3066 T T T 249434 T 12646622
GAMMA 2.0424 2.813% 2.0864 2.8833
“BETA 6500 T .0020 h <4907 0023

PRSI LF LRSS SRR RIS SR A VB L RS RIS RS SRS RS VRS PSS ENC SRS REERNENO RG0S0 00 S

_UMMAK = VHMAX
‘! ~48,5000
B48,5355

MEAN
S0

*51



TR e ST e R T e s o S I T = a - TR T e

STATION(12868) - CAPE KENNEDY o Tt T
DATA - JIMSPHERE e ) A ‘ .
MONTH ¢ 2 ’ - ‘“‘
REFERENCE ALTITUDE : 12000M o ) o ‘
WAVELENGTH RANGE 1 90~-6000M | .

XC1)ZABS(UMAX) XU3)ZABS(VMAX)

xt2izLu Xte)=Ly

OUTPUT MATRIX CODE
11 12 13 14

——_® 23 284 o o
33 34
LL)

N I NN MMM MM MmN T T I MM

VARIANCE - COVARIANCE MATRIX

_. B.879T _ 1855.3629 _ 2.5204 121.3086
1855.3630 922407.7031 S0.7343 -63972.6841
2.5244 50,7343 10,1483 1461,5043
121.3086 -63972.6841 1861.50863 520353,3469

SNBSS CR PR AR SRR R R P ARG RV SRR XN RR B XA SCESEPRRLEBABE RS RS LA RV RS VRS A S EAN OB ERBSSL 2B RS R

CORRELATION MATRIX

1.0000 «6483 02659 « 0564

6483 1.0000 0166 e 0v23

«2659 «0166 1.0000 «6360

B «0564 -,0923 «6360 1. 0000
2t T Y T Y T T E e R P Y Y Y P I P P I R L T P P P I T Y S SYLI T T

Xt - xt2) Xt3) x(y)

_NEAN 8.,8647 1356.6716 5.2280 1147,0913
SD T 7249199 T T T 96040206 o " 3.1856 T 72143550
GAMMA 246651 1.99%4% 2:6933 2452817
BETA «5478 T «0015 ’ «5152 «0022

VR0 SASLR SR PSR IP PSSR ECR R SRS EESR SRS PRLPB AR RBERSIS S LSRN SR LRSS ILELRES 22520 0R0RERR S

LUHHAYX = VHMAX

CMEAN = -48,5000
SD = 688.5750




3

iTATION112868) = CAPE KENNEDY

JATA = JIMSPHERE e
SONTH : 2 -
WFERENCE ALTITUDE : 18000M .

o e S T

JAVELENGTH RANGE : 90-6000M

X(2)IZABSIUMAX) XU3)ZABSCVMAX)
nt21=L U X{ed)zLV

OUTPUT MATRIX CODE
11 312 13 1

22 23 24 ] o o ‘ A
33 34 T
8

T T T I T T I I M I T

"VARIANCE = COVARIANCE MATRIX

. 6e0018 115043496 o 1.6439 185.3245%
‘11506 3496 780012.9531 i T 1167362 116126.4102
__ lebw3y 11.7362 ] 943960 1291.0477
185,3245 11812643965 1291.0477 495277.6680

SR AR P RER RS RERSSR BB AR L SRS ERERBRARREERAERRER RS AR RRR R RER B RS R AR R XS XS IS S AR SRS RR SRR

_CORRELATION MATRIX _

TTTT1.0000 O T T T .83 T T L2189 «1075

____‘05317 o 1.0000 «00u3 «1901

02189 T T . 00483 " 71,0000 «5985

_ 1075  el901 «598% 1.0000
0‘.!#?tt‘tit‘t.t‘t“#“‘t#t‘.tt.t“tt‘t‘t‘#ttt‘t‘#ttttt‘ttt‘tlt“#ttt"t‘vtlt“ttt..l

TRy T T T T w2y T ' Xt3) x(4)

_MEAN _ 5.0082 1310.8749 ) 5.,4234 1031.1996
SD 2.8499 883.1834 T 77T 3,06%83 T T 703.7597
_GAMMA _ Be1791 s 2.2030 3.1304 2.1470
BETA T 48345 7T T .0017 TTT O 48112 «0021

SEEFNR RSP FERIR NSRS RN BRSAEES PSS BERE AR H S I EXP VX RES RV ER LSS S SRR NG R RSSO I RSN S ER N $

_UHBAX_= VHMAX

WEAN = =88,8354
O = 669,4167




APPENDIX C, THEORETICAL PROBABILITIES

This appendix contains lists of probabilities, P(X), where

X

P (X) =./. f(x)dx
0

where f(x) is the univariate gamma probability density function
derived from the parameters y and B! calculated from sample sta-
tistics. The univariate gamma distribution and its parameters
are defined in Section II. These theoretical probabilities are
calculated for absolute component gusts and associated gust
lengths for the month of February ai Cape Kennedy for six refer-
ence altitudes (4, 6, ..., 14 km) and four wavelength ranges.

Similar sets of probability calculations have been com-
pleted for the months of April and July, but are not included
in this Appendix.

The notation in the computer output format does not cor-
respond exactly with that used in the body of this report;
refer to the table in Appendix B for an explanation of the
differences.

1’I‘he parameter "beta" listed in the computer listings 1is

f*; where G* = 1/8.
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