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SECTION I, 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 t?.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 detailed
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 wavelei3th 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, GM,  which is equivalent to the
ratio A(A) /A*(A); where A*(A) is the true amplitude of a per-
turbation in the wind profile at wavelength, A, and A(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 b .-.11oon 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 SJ-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),

G a = 
Cos ('T ) sing (^T)	 tl)( )

and by DeMandel and Krivo (Ref. 3),

G(a) _
	 4-X-^ sin X—)	 (2)

200w(Z)

where

S = smoothing interval = 75m

X = 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 efficiently 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.

'Rescheduled.
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C. DIGITAL FILTERS

nd gust statistics and models are based on data
obtained from filtered wind profiles. The fil-
provides profile data that contain perturba-
range of wavelengths that is suitable for simu-
of space vehicle ascent through the atmosphere.
application of these filters are described

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(2nf nT) + sin(2nf nT)
h(nT) =	 t	 c	 (3)

[2Tr nT 1 - 4 n 2 T 2 (ft - f c ) 2l

where the filter design parameters are

T = altitude interval of wind profile data

n = weight index ( -N, -N+1, ..., -1, 0, i t ...,
N-1, N)

N = (NW-1)/2

NW = number of weights

fc = cutoff frequency = the highest frequency with
associated amplitude passed with unity gain

ft = termination frequency = the lowest frequency
with associated amplitude passed with zero
gain.

The renter weight (n = 0) is given by:

h0 = f  + ft.	 (4)

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

by applying the constraint

N
hn = 1.

N=-1
(5)

u

10	 -	
a



Only (N + 1) weights are calculated since h  = 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
GL (f) = h 0 + 2 F, h  cos(2nfnT).	 (6)

n=1

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-
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 calcula A ng 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 arpropriate for description of the
upper end of the wavelength r­ .nge 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.



log--Pass Filter I

Low-Pass Profile I

(LPI)
X > 420 m

J - LPI -
Residual Profile I

90 1 < a < 420=m

z

Jimsphere

Profile.
0-20 km (J)

Low-Pass Filter II

Low-Pass Profile II
	

J - LPII -

(LPII)
	

Residual Profile II

a > 2470 m
	

90<a<2470m

Low-Pass Filter III

Low-Pass Profile III
	

J - LPIII =

(LPIII)
	

Residual Profile III

X>997m
	

90<a<997m

Low-Pass Filter IV

Low-Pass Profile IV	 J - LPIV =

(LPIV)	 Residual Profile IV

a > 6000 m	 90 < a < 6000m

1Nominal low wavelength limit of Jimsphere system

2 Defined in text

:'figure 3	 Filtering Process
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0.084765087
0.083178582
0.078561135
0.071321355
0.062084219
0.051615690
0.040733073
0.030213801
0.020715102
0.012?14188
0.006479712

1.000000000

Table 1. Filter Design Parameters, Filter Weighting Functions of

Four Filters Used for Calculation of Residual Profiles,
and Altitude Range of Residual Profiles

Filter Oesian Parameters

Filter 1(a.)

I 25
II 250
II1 25
1 250

Filter Weights

N	 fe	 i )	 ft (ai I )

20	 .00034	 .00435
5	 .00004	 .00080

50	 .00050	 .00150
10	 0	 .000342

I

I10 0.116360050
0.112681533
0.102183235
0.086369542

hi 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

hN -0.000925530

N
h0 + 2 1 h i 1.000000001

1

III

0.050406609
0.0501'0253
0.049465762
0.048306755
0.046115542
0.044722562
0.042365613
0.039688904
0.036741958
O.n33578388
0.030254595
0.026828417
0.023357771
0.019899321
0.016507215
0.013231923
O.O1C119200
0.007209211
0.004535825
0.002126107
0.000000000

-0.001829786
-0.003357689
-0.004585129
-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

.333639299-12
0.000381141
0.000683858
0.000909429
0.001061717
0.001146732
0.001172171
0.001146932
0.001080546
0.000983218
0.000864417

II

0.203331671
0.182602840
0.130080937
0.068650095
0.020649325

-O.OU3649032

1.000000000

0.999999999
Altitude Range o f Residual Profiles

Filter Zmin Zmaz
( km ) (km)

1 0.5 19.50
I1 1.71 18.25
III 1.25 18.75
IV 3.75 16.25

9
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A set of u component residual profiles calculated from
the Jimsphere profile of 7 April 1966 (0955 Z) at Cape Kennedy
is illustrated in Figure 5.

D. DEFINITION 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-
fir,ed 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 altitude, H o , in a residual profile. The zonal gust

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

associated with the gust is defined 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 = 11 2 - H1	(7)

The altitudes of the zero crossings, H 2 and H 1 , are calculated

by linear interpolation according to

_	 25	 ,H 2 = Hj-1	 u' - u	 uj-1	 (8)
j	 j-1

_	 25	 ,H 1 = Jk+1	 uk+l - uk uk+1	 (9)

4
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where

H2 =	 altitude of the first zero crossing for
the upward scan

u:1-1 =	 last value of u' with the like sign of u'
at HO when scanning upward'

U! =	 first value of u' with sign opposite to
3 sign of u' at HD when scanning downward

H.-1	 =
altitude of u!-

H1	= altitude of the first zero crossing for
the downward scan

uk=+1 last value of u' with like sign to sign of
u' at HO when scanning downward

uk	 = first value of u' with sign opposite of u'
at H O when scanning downward

Hk+l	 = altitude of uk+l

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.

1 The indices j and k increase upward.
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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

f (x) - r-  FT x
Y-1 EXP (-Sx)	 (10)

where	 0 < x <

Y > 0,	 a > 0

The parameters Y and $ 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,

Y = (x/a ) 2	 (11)

0 = Y/x	 (12)

where x and o are the sample mean and standard deviation. The
parameter Y defines the form of the distribution function. When
Y is large, the distribution is approximately normal. The
parameter S 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 l = Y 2 = Y)

1
BY BY	 \ 2	 B x+ s Y

f (x, Y) _ ( 1-P^^ P60 2
EXP ( 1 1 - p I (13)

	

C	 \	 J
2 PS l 2xY

	

I Y-1	 1 - P

15



where 0 < x <

0 < y <

Y > 0, a
l
 ' 0 ► S2 > 0 ► 0 < (' < 1

I v { } 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

f(ylx=x*) = a2 EXP(- p^ x*/l-P) y	 EXP (-S 2Y/1 -P) (14)

2, P S l^ - ^2x*y

IY- 1	 1 - P

Y-1	 Y -1

1-P(P^1S2) 2 X* 
2—

It-follows that the probability that y l is not exceeded

given x=x* is

yl
Pr{y < y l I x = x*} =	 r	 f (Yl x = x*)dy	 (15)

0

where y = absolute gust component amplitude

1	

x = gust length

1
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 l = Y 2 = 3 is a reazciiable assumption that permits

16



straightforward evaluation of equation (14) which for this
special case contains the Bessel function of second order.
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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 S 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 a, or directly related to S*,
where S* = 1/B.

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

and 9 for u component gust and in Figures 8 and 10for 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, B*,
is strongly influenced by filter cut-off frequency and, to a
somewhat lesser extent, by altitude; a* increases as y  in-

creases; the increase of S* with altitude is most pronounced
between 8 and 10 km.

It may be necessary to estimate y and $* 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 extrapola-tion technique has been studied. The
technique is based on calculation of fourth order polynomials
that describe the sample mean and standard deviation as a
function of altitude. These polynomials are used for calculation

18
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f

of y and B at all altitudes. To date, this approach has not
yielded acceptable zasults; the calculated values at the ex-
treme altitudes exhib;t 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'ip	 0	 l= d + d y c + d 2 y c 2	
(16)

where Iu'I is the gust percentile in meters per second and yp	 c
is in meters.

The constants d 0 , d,, and d 2 are listed in Table 2. Due

to a lack of supporting data, Equation 16 is valid for y  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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9

Table 2. Parameters d0 , dl , and d2 of Equation 16

for the 50, 90, 95, and 99 Percentile of
1	 11

Percentile	 Month	 d0 (MS -1 )	 d1(s-1)

50 February -.001591 .001067

April .177955 .000889

July .042273 .000491

90 February .051364 .002288

April .035227 .001932

July .095000 .000987

95 February .007045 .002776

April .090227 .002229

July .111364 .001209

99 February .030682 .003855

April .767955 .001987

July .197727 .001589

d2(s-lm-1)

-5.9011 x 10-8

-4.4465 x 10-8

-2.1179 x 10-9

-1.4034 x 10-7

-1.2065 x 10-7

-5.2348 x 10-9

-1.7370 x 10-7

-1.3334 x 10-7

-1.1429 x 10-8

-2.5348 x 10-7

-3.6534 x 10-8

-1.4086 x 10-8
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SECTION V. C.ONCLOSIONS

This interim report has been prepared to document and
briefly summarize the work performed during the first 6 months
of this st-idy. 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 objectives of the contract will
be satisfied within the imposed time and budget constraints.

The preliminary analy	 ^f t-h^ y...... A,4-a +nd-catec a
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

Estimate; 6-Month
Period Through

10/9/79

Exact; Based on
Data through

9/28/69

Cumulative Cost	 $21,497.41
(For period beginning
10 April 1979)

Cost to Complete Contract: 	 28,487.59

	

Total Cost:	 49,985.00

	

Total Negotiated Cost:	 49,985.00

Estimated Percentage of	 43
Physical Completion of
Contracted Effort

$22,730

27,255

49,985

49,985

45
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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-
respond exactly with that used in the body of this report.
The following differences are noted:

Text	 Table	 Definition

lu l l	 ABS(u MAX)	 Absolute value of
u component gust

Iv'I	 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 ^, 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) .



STATION(12868) - CA P E KENNEDY
DATA - JIMSPHERE	 ---	 _ _-... _r-_.. ---- - -------	 -	 •_^.
MONTH s 2
REFERENCE ALTITUDE s 43COM

WAVELENGTH RANGE s 90-420M

X111=ABS(UMAX)	 __. _____._ X131=ABSIVMAX)
X12)=LU	 X14)-LV

OUTPUT MATRIX CODE
11	 12	 13 14

------- 22	 23 24 -- - _ ---	 -	 - -
33 341

•ssistsssss»»»»•* i*ttstswltasrrttittsttstiirs*» i»rtr»»»*r*wrtttrr ii»*»»»»w•wtr»rrt+^r^
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GAMMA 2.7977 _	 4.3144 2.5620 _	 4.266E
BETA 7.1252 .0303 6.3677 .027E

+Riii^iwi*»»»»»ii»r»*»t»»tiii»i»tii.^wirwrtittrtis *iwriiwtiii*ii»it*»»ra*iw»r»w»iii»rr

UHMAX - VHMAX

MEAN - -2.8333
SD	 = 77.2067



ION1128601 - CAPE KENNEDY
JIMSPHERE- -	 —

H : 2	 •
RENCE ALTITUDE	 ._-bOrCM
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13
2 6
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33 34
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. -14 2	 .5 T 6•
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	1.0000	 435SU	 02650	 .0428

	

—r3^5^511	 - 	Fi0nH	 .098 Z	 L'-7 41-- -
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 10352 1 	-3-3 w4 2 n 3-
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MA	 .3• _95	 974-77	 —3.2842	 -- 4.3845--
A	 8.2bJ8	 90317	 8.7604	 97329

mss •*****w »» • *».r ^►N H^ NO ♦ »» •a1 i !» !!! M # ! ^»+►i»iii» #!!!! i i! s»» » »» l i i^iLi » a» i!»» # »^ ! ! # ♦! ! #»»
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0 94 U40	 i6s.sdyb	 -.3412 128-96W b
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7r.a721



I ON1128681 - CAPE KENNEUY
'^-dtMSPMtItE •- --	 -	 ^ .
" - 1 2
kCWCV-*tT iTVfl E-.
LENGTH RANGE i 90-42GM

2 06 t	 - ttSfVMAX-1
=LU	 X141=LV

12
rz

13
23

14

33 34

titiitttsfrrtrisslftrrtltrlir!!!lsttfftitsiftsrsirstitssrtrrtrftr4stwrf4tlsifitssirit

IANCE - COVARIANCE MATRIX

	

a-3--	 .8 19

	

7. ®475	 4140.3108	 -1.5663	 108r.168J

	

---'rtltt^ t	 lv"bl--	 ----.225-6--	 —_ . .---_•5563-- --	 —

	

00519	 1080.1679	 7.5563	 4365.199b

	

ts	 **"**+N	 "***liiisi*0****liaiaiiii4stisiii******aA

	

RetArzoll	 IRIX

	

100000	 .3528	 -.7124	 .0373
---si'a^	 --1^4+f)ftk!	 - -	 .:1519 --	 _ -----.2541 -- ---

	

-.(1124	 - .[1519	 1 •CO(10	 •2411

	

OaVP3	 0254i
r!tltirifflrlrtftsr•trrr iilf lrl ttlftl rlsr0•ftwtlrfltf fttfffrrttrrtrttttfrsrrrtrfrrrs

X111	 x121	 x131	 x141

	

+ 6-	 -.7493 ---	 —112. ?315

	

03457	 64.3453	 .47511	 66.!j697
K1	 -?;r586--- -	 767848 ---	 -	 2*4888 --	 ---	 --298752 -
A	 4.3472	 .n259	 30212	 .3257
f*tiiirrtt^s^trt.*r^*aririi^*iis,ifliras+s+rrasrtoiiiiraaissrilrsrrirrs.rsrrrrrrrarris

!t'^----6 a 33 ! 5-----
71 .8398



ICN1128681 - CAPE KENNEDI
-dtMSYMCitE	 -	 -	 ^_

Rt1fCL-aRtTtTtttTE-r-1yO. ,	 -	 ---
LENGTH RANGE	 90-42CM

-X9 ty	 3-Y--AOS-tVMAX1
=Lu	 x441=LV

12 13 14

33 34

•i fs»ffl r! ♦ fr!»f!f#rrr!!!r!!»! ♦ r fsrfffffrl frfrr»ffs»rft rfrlrstrrfs»»rlrr»lrfarlrffflr

LANCE - COVARIANCE MATRIX

	

0139?	 169055	 6--	 ---1.5649 -

	

709855	 4661.0539	 -605039	 368.1b45!

	

93 31,*---	 -.2605------- - ------- 3.9L)66----	 —

	

X1.5649	 366.1645	 3.9J66	 2956.6901
!!!'I+t^!»! #^!!*w-44^w!!^! *;tf f^#M rf^#R1 ►^i►* flilr r N A! f r r f» r! N! r f t+ f» t! t r»#!! r f! r r! f !# r#

	10UOQL'	 •312tl	 92077
i 3M	 i 4^	 .ldbb	 -	 --- - - ---..? 994

	

•2077	 -•1866	 1.COf'0	 .1y08

	

. F19 9 d	 14f18	 ----1 • Qv 03 —.
tfrlf•!!r!lf rrr rrsrlrstlsfrrslrrfr!!rflrlrrrrrtrrr!!lrrfrrrl^rrrrrrr»rt»srrr»rltflrrs

x1 l)	 x111	 1131	 X141

	

fi!	 3317	 96-•6665
.374'j	 68.2719	 •5104	 54.3755

KA----'t•-fi3i7	 2`9397L	 --	 --?a 7977	 -	 -3,,160,* -- --
A	 406151	 .n227	 3.2771	 .0323
rr•laaar^rrawr#rf#r^#rra#a####rsrfsaalas+ssa#s»sas^#sar##sssalrlts ► .artrtasfsrsrra^astss

=	 SS.SYb9

O
R'̂ 'N1! 

t pa (;F.
IS

r



STATION112 9661 - CAPE KENNEDY

GATA - JIMSPNLRL r
rONTN s 2	 -•
REFERENCE ALTITUDE t 4000 M	-	 - -	 -	 -

WAVELENGT H RANGE t 90-997M	--

X111=ABStUMAX)	
X(31=ABSIVMAX)

1121=LU	 x141=LV

OUTPUT MATRIX CODE__ --	- -
--'11 12 13 14

22 23 24
33 34

rrerrr^.+rrr+rrrwwrrrrrrsr ► arrrsrrr+wrrrrrwarrwarrrr^rr
► srrrrwwrrrrrwrrrrrrrwrrrrrwrs

VARIANCL - COVARIANCE MATRIX

.0815 11.Ou66

11907 10.6399
3.9736 916.3557

20.6399 13979.4832 .2704 24.3358

.0815 3.9736
24.3x56 1520 .Sc62

11.0056 976.3565
rr^rrrwrrrrwrrrrrrrrrrrrrwrrrrrrrrrrrrrrrrrrrrrrrrrerwrrrrrrrr

wrrrrrrrrrrsrrrrrtrr

CORRELATI ON  MATRIX

.3588 .20110

1.0000
. 3998

.0046
.^OOo

03996 l.C^^u
1.000

.3183

.3588
.0646

°_33 1.0	 03

.204;. .C666	 .37

r^^t^^rrrrrrrrrr ►
rrrrrrrrrrrwrrwrrrrrrrrsrrrrrrrrrrrrrrrwrwrRrerrrrrrrrrwwrrrrrrrrr

X13)
x(4)

xtl)
xtt) --

-- --- -	 ----- ----	 ---	 - -
.9296 288.7235

MEAN	 .8367 266.9105
95200 113.5620

SO	 .4366 118.2349
3.1964

504600

GAMMA	 3.67:J
590961 3.4383 00169

BETA	 4.3685	 .0191
rrrrrrrrrrrwrrrrrr+rrrrrrr^^rrrrrrrrrrrrrrrrrrrrrrrrrrrrwwrrrrrrrrrrrwrarwrwrrrrrrrr

UNMAX - VNMAX

MEAN =	 • .8333

SD	 =	 140.4b0u



STATTON(128681 - CAPE KENNEDY
DATA - JIM.SPHL;E
MONTH = 2

REFERENCE ALTITUDE : 6000M 	 _	 •
WAVELENGTH RANGE : 90-997M	 -	 ----

X(1)=ABS(UMAX)_ 	 X(3)=ABS(VMAX)
X(2)=LU	 X(4)=LV	 ---- -- - -

OUTPUT MATRIX CODE
1'1 12 13 14-

22 23 2%
33 34

44

issss*tss####isssss#s##a*#*s#s##*as*s##a##s##*###*s*i##ita*##a*a#*###*##**a##taut#s

VARIANCE r COVARIANCE MATRIX

.2123 3103989 .04303193989 15356.4344 3.'1730
•2003

.0430 301730 .2036
-806.5260

• ^0==
#ii##a###at###a*###t**#####

-806.5252 26.308
2601082

15997.6447s#st##it+t###a#ssa##
tt##s##########i###ai###t######ia#it##

CORRELATION MATRIX

190000 .5500 .206705503 1.cUC0 .05E7
•0034

.2067 .0567 160000
-•LSIS

.(!034
sta###it###sis#sii#aiaa##

-.0515
iaa#

.4575

ssa#*sa!###ia#ii##aa#i##a###a#s##aia##tasi#s#0000aii*it

X(1) X(2) X(3) X(4)

MEAN	 99042
SO

264.9631 .8258 289.2602.4607
GAMMA	 390471

123.9211 •4512 126.4826
BETA	 3.7889

4.5724
9C173

3.3494 5.2302
•a!##ttssst#:t######ia#it##a#^###ia## ♦ saaata####

4*0559	 6018L
t##*tii#ta ####a## #ita#iia###aaa##s#a

UHMAX - VHMAX

MEAN =	 -1.6667
SO	 _	 152.4593



STATION(12668) - CAPE KENNEDY
DATA	 JIMSPHERE
MONTH :	 2.
REFERENCE ALTITUD4 	 8000M
WAVELENGTH RANGE	 90-997M

_X11)=ABS(UMAX)	 X13)=ABS(VMAX)
X(2)_LU	 X(4)=LV

OUTPUT MATRIX CODE
I'1	 12	 13	 14

22 23 24

	

33	 34	 - -	 ---

44

wsltatew#w#waw#s#ttwaslw#+#ositw##!s!##s#swo#sts##aali##swsswwsilssstii#ttat#tts##s^

VARIANCE	 -	 C:,VARIANCE MATRIX

62422 ZP.39u6 .0656 5.166b
28.3946 1526796383 6.9213 1483.3775
0656 6.9213 91937 27.1713

5.1661 146393775 27,.0713 175dO.6475
as##!i!#i##asttlt#!w#!tils##ta!! wt# w#wsstslt!!*##ttwlwltslt#t!!ii #ltttt#lstt#lssa!!^

CORRELATION MATRIX

100070	 .4669 .3029 90795.4669	 160000 01273 60905
.3029	 .1273 100000 :4639
41795	 .C9C5 04439 1.CU3J

t•isssiissssiisiissssssstiss#sissstsissssstss# ssisssssisssstsissis#sisrrsssssssissl.

X(1)	 X(2) x(3) X141

MEAN	 .8224	 256.8174 98006 268.237'.1SO	 94921	 123.5623 .4401 132.592:,GAMMA	 2.7925	 4.3199 393089 4.r"92d6ETA	 3.3954	 .0166 4.1330 .0153!it!!#ltfi#!! tlwww t!##! tf##tl tti#i!!#!!i #i#i t# t!#!!s# 1111111 #1 116 11111 #t#t ♦ w!tlttilt

UHMAX - VHHAA

MEAN =	 -12.1667
so	 =	 14e.6770



STATION(12N68! - CAPE KENNEDY
DATA - JIMSPhLRL
MONTH : 2
_REFERENCE ALTITUDE : 10000M
WAVELENGTH RANGE : 90-997M

X11)=ABS(UMAX
X12)-LU

OUTPUT MATRIX
11	 12	 13

22 23
33

Xl3)=ASS(VhAX)
-X(4)=lV

CODE
14
c'4

44

a######## rrtri# 4t###rr#i##rttt##i#!ri#! i##!##!#i##i## ## #ti#t#####•### #! t #tiit####!!#

VARIANCE	 - COVARIANCE MATRIX

.27'7 25.6321 .0645 7.378es
25.8320 1609897533 -1.C6!4 Z7u5.76147

.0845 - 1.0854 .3495 43.;17;
7.37185 27wSa7051 43.3172 1889C.72G3

Litt##rt## t## tttir#trr## a# 4i# tiit##i#i#rit#rwai# ### #rvai#at ### #it4ii#r#rriri # # i#iii *:

CORRELATION MATRIX

1.0000 :3913	 .2743 .1:;32
.3913 1.00iw	 -00145 01551
.2748 -00145	 10 OQRC .5330
.1032 .1551	 05330 1.uJJJ

#s#ri### i## rs.#ti#####iilriisii# s#r#r#liit#tii#ri#ii#r#i ####r# # ii##iiii # # i#ri##i##iis.

xtl) x121	 X(3) 1141

MEAN .8449 230.1564	 .9107 22702907
SO .5203 126.8809	 .5912 1379%617
GAMMA 2.6372 3.29-4	 293731 2.734u
BETA 301211 .0143	 2.6057 .01211

###### r###r#•wir##r#ri###ir##atttrirtttt#tt#isattrr ##t##tta#rr# #r•#r#trr #stv#t#rr#rig

UHMAX -	 VMMAX

MEAN
SO =	 13109701



STATION(12868) - CAPE )(04NEDY
DATA - JIMSPHERE
MONTH	 2
REFERENCE ALTITULC	 12070M
WAVELENGTH RANGE : 90-997M

X(l)=ABS(UMAX)	 X(3)=A1
X121_LU	 X(4)=L'

OUTPUT MATRIX CODE
11 12 13 14

22 23 24
33 34

44

VARIANCE - COVARIANCE MATRIX

.5130 46.1371
46.13'0 1672.6:,9'

.1365 800641
7.5969 2929.9381

CORRELATION MATRIX

100000 .4981 .2384 00795
04981 1.00rl0 00780 .1698
.2384 .C7R0 10UPC .3147
00795 .169b .3147 1.au0J

XIl) X(2) X(3) X(4)

MEAN 1.1532 239.2719 1.4140 238.5037'
SO 9716 12903159 .7996 133.4517
GAMMA 2.5924 3.4236 3.1270 3.1941
6ETA 2.246 .VI4A3 2.2114 .C13--

UHMAX - VHmAX

MEAN -	 -9.3333
SC	 =	 1i2.E35z



STATION(12868) - CAPE KENNEUY
DATA - jIMSPHERE
MONTH : 2
REFERENCE ALTITUDE : 14000M
WAVELENGTH RANGE : 91-997M

XI11:ASSIUMAX)	 X(3)=A651VMAX)
X(2)=LU	 X (4)=LV

OUTPUT MATRIX CODE
11	 12	 13	 14

22 23 24
33' 34

44

t#iititt#ii#iir#rrtii#i#tir#rtrr# #r4t grrtttrtaaaerarataat t4te. tttar4irrkear sas rr #iii

VARIANCE - C. V4 : : ANCE M Tr:X

0`529 47.37'3 .lo:E• —03-28
47..3703 19534.8958 11.9265 6094.8087

.1626 1109265 .9662 5°.8183

-03528
ba94o8U87 5508180 197.7.4o21

#iiitt# i q #i rrrtt#t•t rrr r#r g at g rrr i r rat trrttttr ra tt ea 4, ftt* *v a sa f ## at ^a q ttt Maa aftr#4r*•

CORRELATION MATRIX

lq%clJ 945SB .2349 -.0O34
.4556 1.jar.; .L'i17 .:i ,
02349 .0917 100000 .4271

-01534 4311,5 .4271 :07J'J
iiiiii#tiiii##t#in#t#ttiiittiiiiiitti #ti#######i#tits #rt itttt r ititti ##t#t#t#itrtiit

X(l) x121 x13) X114

MEAN	 1.2310 235.^14b 10645.: 224.;17:
SO	 .7436 13907673 .9307 14094185
GA"MA	 ..741L 202273 '01354 2.S451-
BETA	 2.2276 00120 1.9L2o .J11,^
it#r#r#rtirPr•ttttat g f g it4rt t ttt r ttGatar tas it tata taOtttt04 rat y ttta »trtftaae :.ftrttr tf

UHMAX — yHMAA

MEAN =	 ,^
SC	 =	 136067'15



STATION(14663) - CAPE NtNNEDY
DATA - JIMSPHERE
M.^NTh	 Z
REFERENCE ALTITUDE : 4(j0JM
WAVELENGTH RANGE : 90-24%m

X111=ABS1UPAX)	 X(3)=ABSIVMAX)
X(2)=LU	 X(4)=LV

OUTPUT MATRIX CODE
11 12 13 14

22 23 24
33 34

44

rplrap!•sa:+ataaaaataasa,raaoaaasaaaaaaaavaaat+a^aasat*aara.ra,^aaaaaa^aaaaaaaaattaa+•s».

VARIANCE - COVARIANCE MATRIX

.7h48 178.5826 .1.23 6.E63..
178+5826 10196998516 2191326 2JOtl8.7583

.1223 2101326 .A987 11p.F293
6.66.': 2:.,88.7549 I la.E ..93 1'2376.L 56o

!!#s!!slstlsrssss!!lstrtrrttrrrsaatttasttrpatralaatatrrrrwtraarrrpararaaspvarvrts^swc

CORPLLATICN MATRIX

1+0000 .6313 .1456 .^235
.t313 i.:.Cc- .f698 .1966
+1456 .0698 1.0000 .3918
.C235 .1966 8391b I.•':.:.

•#!#!#!!tt!!!i!#!#!##! tt!!tt#w!*#!#!! ts##s!l ssss t## t!# !!ss#rtl i trtr#slssrsrss s! ##slsp

Xll) X12) X13) X14)

MEAN	 196373 6-5,'.64-27 1.7007 Sc^.R7'•9
SO	 06859 319.3272 .948C 319.9026
GAMMA	 3.41f0 3.5379 *.4c47 3.2ti:c
BETA	 Z.UE64 .i.:i59 1.Sb91 .CU57

t##!t###tt!#rrtrra! ♦ltrtlirsssrtrrtltrrwsr!# rrrliraarrrwttrt+aara+yttrptpOaatarrs+t++

UHMAX — VNNAX

MEAN =	 26.P333
S['	 =	 344087ki1



STATrON1 12s6 lal -= CAPE KENNEDY'
DATA - JIMSPHERE

2 —

REFEREroCE ALTITUDE : 6000M
WAVELENGTH RANGE : 90-247CM

Xfl)=ABS(UAAX)	 X (3 1 =ASS (VM.A_X_)
X(2)'=Lu' ' -	 __X (4- 1 =LV

OUTPUT MATRIX CODE
_11­12— - 13 ' 14

22 23 24

`VARIANCE '-- COVARIANCE - MATRIX

68097 163.9941 *1737 25*46F4
-----"163:9941	 ---I0I-78I054q_' -11306o5402

.1737 35s3rj22 *9327 172,1056
250'4684 __'_'I13Q6*S369 17261056 103849*6641

CORRELATION MATRIX

-5712 1998 9-1878
* 5712 i:ouooj *1146 elloo
__ 1998- -*1146- 1,0006 5530
:0878 01100 *5530 103coo

x(l) X(2f X (3) X - 14 1

1o6215- MEAN 57994374 1s8557-
SO 05658 322o25516
GAMMA	 3:247U 3*2987 3.6922 4.2853
BETV__	 2.3J25 _0 1057 1*9896 oca64

UHMAX - VHMAX

MEAN	 33.8333
--so	 323.4947

4$	 1	
1	 —Lila



TYATION't 12868)-Z- CAPE-'KENNEDY
DATA - JIMSPHERE
RONTH - 't	 2
REFERENCE ALTITUDE : SOCOM
VA VELENG TH RANGE : 90-2470"+-

X(I)=ABS(UMAX)	 X13)=ABSIVMAX)
X'13 )--- L U

OUTPUT MATRIX CODE
11 12- 13

22 23 -24
--33

qq

-V'ARI 'A4CE - - COVARIANCE MATRIX

18,2011 ,18 01025 5*3288
----182*;1108 125070.4184 '7825 -12872 ;1679

.11325 55*7625 1.147d 249.1447
5: -3288	 -''-12872*1879 — -- 249.1447 118722.7373

CORRELATION MATRIX

:
p ooc .5469 -.1026 --6165
5489 166003 o1472 :1056

- .1C20 al472 -1	 00ou 06749
o0165 e1056 :67149 100000

*ip*	
. 
ki* *,i *

X111 X421 X(3) -X141 

MEAN 197162 593.9193 1.8110 619.8135
.9362 - ---.-353- -65 3 5 1on714 -344.5617   

GAMMA 393461 2:8203 2.8574 392358
- 19ETA 1.9497 .6047 1.5778 .0052

UHMAX VHMAX

MEAN 28*1667
SD 412.4153



3T'A•YION't 128681 -- C'ApE'KE-NNEDY-" 
DATA • JIMSPHERE

REFERENCE ALTITUDE : 13000M
'WAVELENGTH RANGE : 90 -247UM

X111=ASSIUMAX)	 X131=ABSIVMAXI
Xi2!_LU

OUTPUT MATRIX CODE
""IT- 12 - 13 14

22 23 24
- ---- 33 - 34

44

Vii a"i####i!i####i#rr#r####iw#rr#rrrrtrrrr###rrr##i#r#rrrir#i#r#r#r#r###rr#wrir+ #s##it

-VARIANCE - _COVARIANCE MATRIX

1.1761	 234.1799	 .3624	 3695`82
1799	 -' _13470S.08C1	 -	 --57.3934	 26732 .6643

.3624	 57.3933	 1.7801	 274.14C5
- --- 36.5282	 -"	 -26702.6643	 274.14(1.5	 14771892207
li#iii#is# r# r##rsr#err# ♦ wrr###r# rr#rrr# wi# w# ♦i#rrrrrr#r##riirrw#r##wrriwrri#rwr#rsr#•

CORRELATION MATRIX

1^ .
0000	 :5884	 -	 -.2504	 .1876

.5884	 160000	 .1172	 01893
------.2504	 __	 --	 .1172.	 -	 -	 -- 1.0000	 .5346

.0876	 61893	 .5346	 1.7000
lilri#!###ir#r##iris#i## ir ##ir#i ## ###i#i#ir#Wei!*i#ii ♦ w#rrriiwr##r#i#r#rrr rw wi rr#irir.

- --	 - -- X11)	 -	 -	 ----	 X1: F	 -	 -- -	 X 13 1 	- 	 xt4l

MEAN	 1.8983	 639.1374	 2.2487	 680.2996
-----	 '-367.0219^ --__ __-_ .. --_	 1. 3342 -- 

	
384.3413

GAMMA	 3.0639	 3.0325	 2.8436	 3.1330
--BETA -	 1.6141	

_	 _	
_:G047	 _-	 1.2632	

-	 _	
.0046

sMir!#i# sririr#r##rrr#r# i# r#r#r# ri# ri##r#rrsi#rrsi##rrrrrrrrirrrwrrrrrrirrr#rr#wrsrr+

UHMA X - VHM A X

MEAN	 =	 46.3333
O	 "-	 367.1538

^...^, Lim



STATION( 128661-"--CAPE-KENNEO't
DATA	 JIMSPMERE
RONTH

REFERENCE ALTITUDE	 14OOOM
WAVELENGTH RANGE 2 90-24700

X11)=ASSIU lqAXI	 X131=ABSIVMAX)
X12!_LU-	 ----- X141=LV

OUTPUT MATRIX CODE_
`I1 12 13 114 -- -- -	 --- -	 ---- -__

22 23 •24
33 . -- 34 - - -----	 - ---- ----- - - --

44

its►wwv! ^wtw t! i*sst y*iti	 srwsvt ta rt ti tvilr tiro&* tattw riry w i rsrittt

VARIANCE - COVARIANCE MATRIx

2.4842	 330.7785 100179 6698272
33C. 778S	 ---1377W"9.2266-	 - - - -^ 77.2993 31492.4429

1.0129	 77.2983 490031 390.6417
- 'F -66.8272	 --

	
-	 31492.4463	 - - - -

	
390.64 17 12194S,9121

tttltilifiiittiilwtirttirtirRrirritirtirritiititiiirritarir #ttlrrriti#lrrtiitiiltttit

CORRELATION	 MATRIX

i	 100000	 .56s5	 - - .3212 .1214	 -
.5655	 1.OG00 01041 .2430
. 3212	 -	 .11.41 -- - " 1.00.00 .5591
.1214	 92430 .SS91 16OOOU

jiivi^rtttrvtriii!litiiirirtrlrvrtrsitriiir^iitw#tvrtt ti rrttltriri#rrt irttviltilttattr

--- X131	 X(21 -	 -	 X(31 X141

MEAN	 2.8799	 63997771 3.5663 587.8611---371.0919	 ---_ -^-'2.0008 --	 --349.2376
GAMMA_	 30385	 2.9723 301772 2.8339
BETA	 16159:	 •0046 -.8909	 - ---	 .0048
ttttiitrrrritti#ittKirirttiiilitt#t! ♦tritrttttatttttiirttirtiiitttrttartrrtttttriiitt-

UHMAX - VHMAX

MEAN =	 15.6667
SO	 =	 368.6833



STATION1128681 - CAPE KENNEDY
DATA - JIMSPHERE
MONTH t 2
REFERENCE ALTITUDE t 4000M
WAVELENGTH RANGE t 90-6000M	

-

X4112AM UMAX1	 X(a)2ABS1VMAX1
x(212LU	 X(41=LV

OUTPUT MATRIX CODE
11	 12	 13	 1 v

22	 23	 24_

44

•ttwsttsstst^tsstttsrtrtstittrttstststsrtstitsrssstrttrrsrsttsrsssrst^sietissssstss^i

VARIANCE - COVARIANCE MATRIX

_	 2.6504_ ,_ 462.S779 -.36#47 -2u8.4491
462.5779 170799.2227 -149.7229

_
-76066.6133

-.36 417 -149.7228 1.7712 638.3315
-20894491 -76066.6113 638.3315 446166.7695

•ttQSSSt^rsis.,iiitrrittiitritii ► sifiirrriiisiirriiiisiiiiiii sr iiiirsrrirriiriii ► srri

CORRELATION M,lRIx

1.0000 06875 -01663 -01917
.6875 100000 -.2722 -.2756

-.1683
_

-.2722 100000 67181
• .19'/ -.27S6 07181 100000

•tt+RSSr..tiiiiisssrsrtssssiisissssisrsriistiiiitssriiriiiiiistssrsrririrrssisiisiirs

X(l) X121 X131 X141

MEAN	 '1.911#4 62SO1430 290017 6U691550
- SO ' .-_^-- - 1.6280	 "^---413.2786	 - --	 1.3309 667.9572
GAMMA	 1.3784 2.2881 292621 .8235
BETA	 07212

_
90037 1.1301 .0014

••ttiiiiiitrriiiiiiiiiititiirrirrriiirrtiirirriiiririiiirriirritiiiiriririiiriiitiis•

UHMAX - VHMAX

MEAN	 -6205000
SO	 =	 658.6383

o, pipq

Uq^01^s



STATTONT 12568 1 - -CAPE KENNEDY`	 --	 --'-
DATA - JIMSPHERE
wONTM_: - 2	 - 

REFERENCE ALTITUDE : 12000M
WAVELENGTH RANGE : 90-24%M

Xf11=APSIU4AXI	 X131=A4SIVMAXI
X121-CLU

_.

OUTPUT MATRIX CODE
--lF - 12 13 14 --

22 23 .24
-- _13 - 314-- -- --- -- -------_ _-	 -

44

^iiissssssrws^rsrrswsrirsiiiiissrirrrrrssrsrsriswsssssrwrwsrwrr• ►rwrwrsrwrrrrwwsirws•

--VARIANCE - COVARIANCE MATRIX

2.9428 338.033) .7713 d4.858G
"- '-338.^33^ 113818.4629 --`	 --- 8 G. 1879 2990(.9897

* 7783 8f1. 1674 3.22 97 41 1.8292
- 84.8581 2990R.9932 413.4292 156217.394S

♦ssssrwrrwrwrrrrrwwwrrrrrrrrrrrrrrrwrrwwsw• r.rwwrwwwwrrrrrrrrrrrrrrrrwrrrrrrrrrwrr.rr

CORRELATION nATRIX

.5841 -	 .2525 .12S2
.5841 103000 .1323 .2242

_- -	 .2525 -	 .1323 1.00f,J .5826
01252 .2242 .5826 1.OJ00

iiiisAASrrwrrsrrrrsrr^rrrMrrrrsrrwrrrrrwsrwrrii+rrrr+irrrrrrrrrrrsrrrrrrrwrr•Mrsrrrr•

_	 T	 X111 --	 X121 X131 X141 -

MEAN	 2.6323 S76.8489 3.0654 607.4380
- SD '--__-_1:71S4	 - °-	 137.3699 ^-"	 1.7971 39S.2372
GAMMA	 2.1545 2.9236 209095 2.3618

-BETA	 .8945
_	 _____ _- -

.COS1 -	 .9491 0(1039
••rrarrsrrrrrrrwrsrrrrrrrrrrsrrrrrrrrrrrrsrrrrwrrrrrrsrrrwrrwrrrrrrrrrww .rrrrrrrrrrr.

UNMAX - VHMAX

MEAN	 =	 -18.1667
SO	 =	 322.SS26



STitlON4128681	 :- CAPE KENNEDY !'-
DATA	 JIMSPHERE
MONTHt	 2	

-_	 _ .--^ ---	 ------ _-_-	 -	 --------	 -	 -- ._	 --

REFERENCE  ALTITUDE 	 s 6000M
WAVELENGTH RANGE t 90-6000M

X411=ABSIUMAXI x(31:ABS4VMAX)
X421_LU	 - - _ X441=LV

--

OUTPUT MATRIX CODE
11	 12	 13	 14

22	 23 - 24
33	 34

44

ir^^^^^rttitrr^fii^f^tirrrf^ttlrflrrrrtrtfrrlrrrfrrwrrfrrrrftftftrtlt11rs11rt •flfttr.

VARIANCE - COVARIANCE MATRIX

268014  933.S877 68454 189.8227
933.5877 566843.S859 350.0473 11680C.5986

.8454 350.0472 3.3736 76.7689_
18908227 118800058SU 706.7689 3985&'1.:.445

trrfrrttrtrtrfttttftttttttttttffrttrttttttttttrttrtttttrttttrtftffffrtlffflftrttffrtt11t11r+

CORRELATION MATRIX

100000 .7409 0275+0 01797
07409 1.00410 92531 .2500
.2750 .2531 1.OJC0 .6095
.1797 0254!0 06095 1.0J00

••sfrfffrftfrtfltrfrrrfvfrfrffffrlvtftrrrrtrffffrrrrrftftffftfrtfttrttrtrtrflrtrttltftt

x111 X421 x431 X141

MEAN	 2.6902 111S.4594 3.2117 1174.5381
^SO - 1.6737

_	
752.8902 1.8367 631.2857

GAMMA	 :.5834 201950 3.OS77 3.461e
BETA	 .9603 00020 99520 00029

rftfrrtftffrttrflltlrfffftfrtrfltrfrfrffrrrftfrfffrrtrrtttrrrttttrrtfrtrtltrffrtrtrflrftrtt ♦

UHMAX	 VHMAX

=	 50.5068_MEAN
SO	 =	 61S.4161 --	 ---'- -



i

STATIONI'I2868!	 - CAPE xENNEOY --"
DATA - JIMSPHERE
MONTH	 2

-	
- -- --- - --- - - -- -

REFERENCE ALTITUDE	 : SODOM
WAVELENGTH RANGE : 90-6000M

Xtl)=ABS(UMAX) X131=ABS(VMAX)
X(2)_LU

_
X(4)=LV	 - -	 --	 --- -	 -- - -	 --

OUTPUT_ MATRIX CODE_
- 1'1	 12	 13	 14

-,--

22	 23	 24---- - -
33	 34	

- -	 ---- -

44

i#!######*############i##i#i!!##s!##!is#s*###s############*###*###si*i#*######t##*#!r

VARIANCE - COVARIANCE MATRIX

3.5021_ 1'184.2853 .9022 16993388
1184 .2853 735397.3359 -312.5666 55322.5503

.9022 312.5666 4.3073 101894218
164.3388 55322.5503 1018.-#218 523272.6b8O

i!i##s!##ssss#*s##s#####*### sss#ss#*»!! #s### #s*# ss#s*#ss*»*#s#*s, #s#*#*#*****###s#* *s:

CORRELAiTION MATRIX

190000	 -	 - - ----:7380 .2323 91251
.07380 1.0000 .1756 .0892
.2323

_
61756 100000 .6784

.1251 .0892 .6784 100000
iii#t####*##* s#*#^###^#;*#####*###s** #si##s#»#•#sssslss#*s#*#*+* #s*s#s*#**####*i#sis:

----	 - X( j)	 ---- -----	 ---- X121	 -- --	 -	 ---	 X131 Xt4)

_MEAN_-	3.2008 1220.9341 3.3275 1214.9832
SO	 1.8714

_
857.5531 -_2.0754 --	 --`723.3759

GAMMA	 2.9254 290270 2.5705 2.8211
BETA	 .914J	

_
-- --- - .0017 ` ---	 .7725

_
	 90023

ii!!•Nisi!#####s############# ##!#!*##!i#s## #iliii##s#i!*•ss!lsiii # s!*isis## ##ss###s

UHMAX - VHMAX

MEAN =	 -48.5000
SD	

_	
__ _673.3L'59 ----	 ------ -- -- -- - --	 --.._	 _.	 -____.



STATION112868) - CAPE KENNEDY
DATA - JIMSPHERE
MONTH z 2	 -

REFERENCE ALTITUDE	 10000M
YAVELENGTH RANGE z 90-6000M

X11)=ABSIUMAX)X131=ABSIVM
1(21=LU	 -- --^--X(4)=LV

OUTPUT MATRIX COOT.
11 12 13 Ili —4 

23 24
33 34

44

tt!!!# ss!#!lsilsl iM*slur^ts^ttsrlrs!!s#s#rs#str#ir#r!sl^sstr!lsrtttslrstsslrttsl^isf^

VARIANCE - COVARIANCE MATRIX

507804 1457.2729 1.7423 326.4252_	 _
'1457.2729 674544.5859 351.4210 116873.2617

'1.7423 351.4211 8.6636 '117800950
326.4252 116873.2617 1178.0950 528037.8984

ttsls!!!!t#tlrlttrs!!ss#rst•trlssrlstssrssslsstss!#rtlsssrtslt+rssssrrlsltrrlsssrtts^

CORRELATION MATRIX

100000 .7380 02462 61868
07380 100000 01454 .1958
.2462 91454 1.0700 .5508
•1868 0'1958 .5508 1.0000

ltttti!!!!!t!i#r! il rr!!! ♦!##lfltrtsrlss t!!! #!ssli #s !!r!!!! ! s!t !i!r##tlstt!#rstit#t#f

X11) -	 X121 X131 X141

3.7574_MEAN 1377.6360 402515 123399004
SO	 -	 290042	 -- ^- 871.3066 -	 -	 - 2.9434 -` 726.6622
GAMMA	 2.44204 2.8136 2.0864 2.8833
BETA	 06501

_
60020 04907 90023

t!!#ilrtt#!!tilt•lttt#•lttt!•iltr#t!t# r#!!s!•!a!tsrrlttr!!! it!!!! !r s#trl rr ttt!!!!!ff

_UHMAX - VHMAX _._._-_^._---------------^_._^-
AlMEAN =~ 	 -48.5000.-_

D	 =	 84495355



STATION 628681 - CAPE KENNEDY - -
DATA - JIMSPHERE
MONTH	 2	 - -
REFERENCE ALTITUDE	 :	 12000M
WAVELENGTH RANGE i 90-6000M

X1l)=ABS(UMAX)	 X(3)=ABS(VMAX)
X(21=LU	 -	 X14)=LV -

OUTPUT MATRIX CODE
11	 12	 13	 14

-_V	 22	 23	 24
33	 34 -- -

44

i#i!!!t!!it!!!litiilt!!!ii!liiilt#i!!!t!!i!!! t!!!!!i!i!!!!iliitti!#!lYititLii!!tt!!it

VARIANCE - COVARIANCE MATRIX

_	 8.8797	 _ -^	 1855.3629 205244 121.3086
1955.3630	 9224070031 50.7343 -6397296841

2.5244	 50.7343 10.'1483 1461.5043
121.3086	 -63972.6841 1461.543 520353.0469

it!!!!t!t!!t!!!!i!!!!!i!t!lttiliiilitiliR!!!i!!i!!l Mittt!!i!!!i!!!tt!#iiiiltlii!!li1^

CORRELATION MATRIX

100000	 96483 .2659 .0564
.6483	 100000 .0166 -.0,123
.2659	 .0166 1.0000 .6360
60564	 -.0923 .6360 100JOD

iii!!!!«!!i!liitlttli!!!tlti!! !i!!i!!!!lint! ! ii!! # t!i#!!!!ltttlilitiiti!#!iltililii^

x11)	 -	 - -	 X(21 X(3) X14)

MEAN_	 4.8647 _1.356.6716-MEAN
	 '- - 2.9799	 960.4206

5.2260 1147.0913
3.1856 721.3550

GAMMA	 296651	 109954 2.6933 295287
BETA	 95478	 -	 -	 00015 .5152 .0022
!!i!*! it!!ls iit!!!!t!!!!!!!t!!!#!!#!!!isliliit! ♦ Ittttiiltiltltt!!!!i!!!i!i!!i!!!tili

UHMAX - VHMAX

MEAN z	 -4805000
SD	 =	 684.5750



I
I

iTA.TION112868) -- CAPE KENNEDY -- -^
?ATA - JIMSPHERE
4ON TH	 :	 2	 - - ----	 -
IEFERENCE ALTITUDE 	 14000M
YAVELENGTH RANGE : 90-6000M -'^

X11)=ABSIUMAX!	 Xt3)=ABSIVMAX)
X(21=LU	 -	 -	 Xt4)=LV

OUTPUT MATRIX CODE
11 ' 12	 13	 1 4	

_ _--

22	 23	 24
33 - 34 -	 - --	 -

•4

#t#^t*^1l^tt^;li^^istiMMf#i##StM!»^M1i#s*s*s M»ifin»»»si*iR«*i»**f**si»»ffs»»*i»sss«sr

VARIANCE - COVARIANCE MATRIX

6.0018 	 1150.3496 1.6439 185.3245_ __ _
'1150.3496	 780012.9531	

-
11..7362 llbl26.4102

1.6439	 11.7362 9.396G '1291.0%77_	 _
18593245	 118'126.3965 1291.0477 495277.6680

ft###fft*#f»#i# ii*»»i#tisf*»##it#*#«i##fi*»f## ftf#ff»ii»**»#t »i» #i*fi*»f#iif4f»* #i# »ti

CORRELATION MATRIX

--_	 1.0000- - ---_ -_	
.5317

-	
.2189 .1075

_.5317	 _____	 _1.0000 .0043 01901
.2189	

_	
00043 1.OJ00 .5985

.1075	 01901 05985 1.0000
*tr#tti*#ii##*tifii##ifs ► ;*»#^*»##it*i*»*t*i» #ii»*#it#»f*»»#*»iii**i»#i**»ii##itf»»«i•

- -- -- ---- ----x ( 
1)	

-- ---- - --- ---- X 121 X(3) xt q )

MEAN	 500082	 1310.8749 5.4234 103161996
SO -	 - 294499 -^	 -883.1834	 - ---	 - - 3.06S3 -	 70397597
GAMMA	 401791	 2.2030 3.1304 2.1470
BETA	 .8345	 -	 .0017

_ _
.5772 .0021

###«t*itf#ft#i#ffifii#»ii#fitii#ffi#fif»#fii# ii*ii#»i•#f»i»»tfiifi«*i*fifiif»fit»*«f:

UHMAX	 VHMAX

MEAN =	 -88.4354
SD	 =	 _- 669.4167



APPENDIX C, THEORETICAL PROBABILITIES

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

X

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

where f(x) is the univariate gamma probability density function
derived from the parameters Y and W 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 a-;. 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.

i
The parameter "beta" listed in the computer listings is
(,'*; where (^* = 1/t,.



X
cuZ
u71
uD
l

7
C

1

V

I	 I1
r

i	 Iz
IO

I ~7
Im

IC
H

L IrOO
N

M
10 

wI	 jP	 i
0)

I	 I W	 tD
W Z. O
t.	 ' s	 Itr ..I W I t 1 0. VI
x 1fS I	 \
D	 J L

L ^	 u
^ N U' •4 K7 i ^ 1 •. <

•• W IL) !xJ I RO(< W O^- Z 2. W N
< O < i mI .'__. i J

I N

I
I

I	 i
I

I.

<
I L -
J < WK ^ 2

al MM' J
OIJMI M1n s
M1 n
M1 ^Pi s
M1I.•

I
M;m
M1I!
VIMr, .D
.D .O
nin
mjr
1r I r
•r
NI

It► IP
n .D
•41 N
! 10

.D n
CD. H
ntM
MIr

N,

i

n .n
MIM1
n .D.400I.0
^ M1
P OM1 N
ni r
nl •

"An
H m
m r
P N
f`J M
.0 OOD . O
M'n
fV N
fV

I

I

•

x •

O

•
•
•

i•
I.
I•
•
r.
I.
r•
I •

•
d•

••
•
•
ti•
••
i
••
•
•
w

•

I•
I •
•
•

•
•
•♦•
•••
•

r ••
n w

•
•

•
I •
14
•
•
•
w

w •

•
a • it

•♦•
••
•
•
i

•
i••

.w
al ••

••
•
•••
I•
I•

I^
K ^

•
I•

I	 n r (
N N
P A

w ! P
i	 M1 MI	 n .D

N N 1
1	 A N

N

N

O
r

ORIGINAL PAGE 1$ I

OF POOR QUALITY
I	 ;

fV!	
,	

I
I

l.O P m M M, N.0 C. 	 M1'l rwM1r. SI N 1n IH .+fM hU1'H M' M1M1y M P H1 N.1•'• 1 M1 N N •0 m NON r 0 .Dr t^ M N w M! 'OI rn in'I I w N P^ S J1 Q H. /^ PI.O r O .O 1^ p .ptD^M .0 f n H n .• M1 r f f m. N M1 m M N :I V, r M 0.^ O ►^ N M w'r N. m O O P'. 0
H;.n VIP M M M1 n OM rM rM.0 ul ft l .D'Pr r f PN fDrr .^ . Nf! •'ry A f HI NOP'P r M N.OrN S C CN •+h.p 0 MNN 1 nwf M100!.O P' N O PNIM n'N NM UL f.It P M N' .D v1 .D •'1 fD P M1 M1 .p O M1! .D .O m .D r- M r .-^ S H P I •'• ^• P 1n O ! I M1M r% ft 1111 r r . m r fn f• N T . A vt M 19N I'I f M m i t t..l r M. m M N H M M, r •^ !. m ..
O n ^ M +• P A! 'V m J 7 f; P V M m O •♦. n J M D D. m m ID P P P O• P• P CP' P Pl^. 00 r N N n a in 1n .O M1 t+ M1 m fD m O PI 0` P P P P P' P P j;' P P P P D. P P I P P! t••i • • • • • •. • • • • • •	 • • • • •:. • • •	 • •'	 • • •1 • • • • • •I

i	 I	 I•	 i'	 I	 i

11	 1	 (	 i	 ^	 I

I

!	 I nm i MW 	
I	 I	 I	 I(	 I	 I

M m!N diM M	 ..41m ••'NOf dN m : M n !M'•^H•+f! m A n Mm.• Wm
N M' N ri N t•I Q .^ A.O N si m H n A s wu m i.U1 r f nl m a- r A' O m tw AM P ...• M fW v.Olf f1m N.N Plnn fnf.•1N In - M1mt► IV M1 jr, m m n" r! rO m m 0 f:' A w.I Y1..• nSIw Ml! n 1+ ♦11? r .nm A f l .n n. V1 w A f%lul M'A M tV NI 1% n f7 M - f\ i .n N.n M V• NAd - w • r M1 P PII H P. M1 PrN 00 0! m' M P f V1' M N m fv Pa 1n r P M f O..• U1 ; N h Ofd.0 inM1 P'.MP ItI r O.0wN Anm P' 1n n 0 PM1.0, 0 NM AIM M N .0.DMN M1INMm N.OIM1 r I 1. M1^ .O Pl.0 ! n UYi P .p1 P. w1 M M, m P P V. a P n .01 P r. n J I 1f1 .0 /► !.I m 7 m Pl P

..• ,A d1 N w n m 1 .0 n P MP-40 nN N CD n N'M MgM1 t- in mP C% 0, PP f% 0, P'1% P &0 0 r.m M, ! at MID, .D M1 h mI •p m. P P. P P P PI P P. P01P P PP P P P PI P P) P P' P
I	 •!	 I 	 I	 I	 I

!	 I	 (	 I	 I

	

I	 I

	

I	 I	 I	 I
I	 I

	

I	 I	

I	

I	 l	 (	 I

O N dI .O PI N A v P r r a? N I► .O r wl a a n rl n P f r M1 W. P .K m .0 tr C M I O .d C
N	

! 1n

M1 1 f n. .0 SIN N M r 0 MI M1 p, P d; N .D P Mj P N m H P O m OJ P N M O .D .i O yl r
N! D n n P. P. Pj f A : r 01 P d1M fI M P N fI V1 0. m & .0 w1 in s+ a N a M'. U1 flj mf.. j man! N 1n T d n? H A' N .0 1 0 .4 jr P► r r ml P M 0 .4 d o .•• 1•'I .0 0 M ^ O OI M ?• mNI S If1IN m^ w ml d N 1^ 1n .O fl P N /^ 'I'D m Y1 4r. a cm km ! .0 O^ A z ! P P .0j N W, m G .+V11 .D a l 1 4 1n 1n a 1 s 1n• O N. U1 N .0 M n• 1f1 .0 N.6 u• 0^ M H	 0) m :O 1f1, P	 d U1 .O 1, 	 o OJ 0•O Mi M V1! H rl A t7 r n. R nl ! M' M1 m' M M1 nj M i .n A to !) m 0.., t1. P P f*I P f1. P PI na- f Ln VI .n, s N in H^ V) n N it M V/ M1 m m fwi P N m O. f► fl l P tw fl• P P fU f•. A n. t1. R

D C r' N n f &n 10 M1I M1 0, m P I P PI P PI O V. P O.I Pa- V. 0. P O•I P PI P P I. Pti P PI P o~ P•	 •	 • • •,	 • • •. • • • • • •j • y • • • w •	 • • a i • •, • i

	

. I	 I	 I	 I

I
l	 i	 i	 f	 l

IN

G .D M to M M M1 tC p S I w) M1 w1 MI M1 d N r P-1I jr f^ Jr O• U.	 t1S	 m .D f.^ n wt ¢.D m M1I 
h
M O r PI M1 LKal, P M PIM PV PM z n.4N MNM H 1"Im M N in in r; .^ a u)ND M A M O^ f M1 O O' r !^ P M1 m •.• V) N .D V, M PI M U1 n M m O Inr f P d! n .0PA fI f►. AIM .n M N r r f M .n M! m ml fn r fl N 1..1 

R
n. kn M ••11 N n m A •^ m .^ M .f1P C! nC• i d P m wM r Sj U! M1 n n •^ M1 M1 PI N ..1 P M M n n M1 n co N S .0j f• ^m N nl .O M11 P d M1 N1 n PI r .p .• p• n P. S d M I .4 N P M P S .O M1 f0 m M. tCM1a.0S H!MO A/brN M? m NN M Nl.O 1.J 1► m m P P P 0^m PP Pm m 1 NI n r. •4fJ M NI O ! .0 M1	 P f1. I P P P P P P f% m P 11• AC rI n S .1 -D M1 M1I t0 mIP 0•PPP P PPIP ^PPO PPC POP PP P•r . • I . . . y . •; . . . .I .	 .	 . . 1

r0 .D OI M OI P N 1n N d .D U1 0 O on N P. 0 1 .O N F^ n @1 •+ .O f Ir r O [7
7 tD M1I .O MI N .D M H N; :J J N w O H MN M 7 . r .7 m w N N qN N N m .n S d P N:, f1. s fj r M U1 HII N N ! fy 1► 0,P N .n O H!1 f .D M Mi P .0 .•• 1^ O MI M1 M1 M N N N M1 J N O OP1I O .D J : .• M1 O O
m .D Mj w .1.  m P 0mq, .0 1-1 N m f pp^^ n N. O P m' O •'y .0 O P t^ P o f 0 Ui In 10 .D'J• 1 ! ^ 0 91, N, O OI N O M .-1 O M1 .0 SI c •^ M M1 M1 •Oj aD P P P OP••II P: P Ph On H 01Ilim nl .O P r n o; n n N m f M1 f^ P Ol P P P Oy P P P Pa 01 D•I P O^ 1►m PIN MI fn m A ••ti m r, s	 t. M m P f1.	 R. ewe P ew f•. tr t* fw1 fU	 n. 0. f1. f1. n. f1.1 11.	 n•7 0 w•' on f1 M .D M1 mi m PI P P P 01 PI P P P PIP P 0. P P O•j P 1 y P P P PI P M P0 P

I

.0 m 0 d N 1-- on f• O 0^! ! A M1 m wy U1 M N M M N m mVI N M M M n M f^ ! M h r .• P )►I N M m! H N .^ .D .O N! U 61 . MO m; O M .O m A P J M m b N O • m m .pDII {A V^ 0 m m w7 H 1ff; f P 1y .'1 e fP n NN I .n ..r M .n .0I N M1 f^ f N f n .d Vf fn M M O .0 U1 fw O 1"'1 P r M1
Vf MI m o, U d r M1 P. Ml m M m M1 M f .O 01 G :I N f1 P M c m O r ma p N Na M'w P I M1 •1 a a da ry ^ M PfM NM1 r s D Dtom CP. ? P
w 10 1 0 f P P w1^P PIP co Dim M, P f.D'M1 dmP P ^P PPP ^PP P f1•do m .4 MI f a n PI f m .•• M /^ d m PPIP PPP P Oy P P P D^ P P PD wt n dj M .D M1 M1I t ml P P P P P PI O P P P P 04 P P PPIP PPP O •j P P O O O1111	 ...	 . 1 .•.	 ...^...	 .. . 1 .	 .

	i 	 I	 I	 I	 I	 I	 i^. M'. C w C M C 1tff^^I D M' O D W 0 M O O W o U1 D M I D f` n U7 O Utj :J C iM M1; O N! M- O N M M1. O MAO .r M M1 :] N M h O ry M 1►I O ry M P. .'^J 1d .n f`^ ,7 M jN I11M r A M 0.0Nm.M M1 "00 NA	 on ' N do 1.11 •'^A n .d NmM.4 ••w.4.N MIM f M U1 M.O^ •► m P''JOr Nn	 a inM	 Uf .O .O M1 fd aP O Ow.y N r^H• • .	 • • • •	 • • • • •	 • • • • • •j • • • • •	 • •	 N•I	 (	 I^	 I .r .4 1111 r w .^ .• .• r w .4 r .4 r N N ry I ry 1^ N
I	 ^	 I	 1

I	 ^	 I	 !
'	 I	 I



I

i
I

i
1nIM •+ C a N mIr O-N

	

P. t r w a a NIN f w	 I	 Ie,a P r AM Oia e R.•Ir R 1A r . N fIN O O

	

N I N w 0 0 - m Je1P n .p	 1ON M UI a s wiw e e
I	 - tiIA R/► RR R!R PR	 I

	

PIP PP PP PIR P p	 I
PIP P P P P PIP PAP

I	 I

	alN e' N f' m r. M rIn	 jm!NnwmM.nRm s

	

fI RN N•a f In f-N	 j
I	 I MIM eMw ONfia	 ^	 Ily

	M, i ^!I MI a a w p A I w	 I	 I
P P P; P P-R Plo Plo

	

P P Pt P PIR R P P1R	 (	 iP`PP PPPP PP P
I	 I	 i	 I

^	 I	 I	 I	 I	 I

	

i n NN'O.OI M wtv 01 	 I

MO co l •+.IP	 MI UI I III	 I	

1n N01N P' In ZyI O. f

	

etm miM Ww OP 00	 'NM fj a f, J.• f ? 1n11nCh P P P P' P R P PIP
P P PIP P P P P P^ P1 R III R R RI P P P PI R
P P PIP P PPP PIP

I

uI '+PIN a. P CI-.7ia
M a LnI a om 0 f a .01 .0n elnia fle 0••N N
P P P'POjP P P PIPee0e O •^: eeeePPP P OAP P P PIPP P PI P nIP PPPPPPPlP PP PPPP

I

Paaaa ao'n I
eR RPR RP PIR0 0010 0 a 0 0010aaa .04 aa0Eio
P P Co. P P P P P P P
P R P P P P P P PI P

	

PRR PRR RR PIR	 I

	

P P Pj P PI P P P PIP	 i
I

I

P M .OI N 0 UI 61 !n !n
P N N on J D 7 JI f J
e m fIw Plo 00010
m R I7 O d .• .r w • .•NN M, n MYM MM MInP P P P0,10, P P P P

	

p P PIP R O P P PIP	 IPP0P1P PPPPlR

	

P PPjPP p PPPjO	 I

(	 •'	 I	 I	 I	 I^	 II	 I	 I	 I	 I

	

vl c vl' c^ov+cv+:o	 I	 Ij

	

	 w O N In P-0  N In w 0	 I	 jM O a N m, N w n 19

	

f l : In a a. : m Q^ P'.. CI I 	 '
NINN NNN NNN

I

 ^"' 1 I
I	

I 

I	 I	 I	 II

l
3

1

9
i

_---mim



I<

I S
<

IZ
O
•.1

I	 ^
m
r
Q

N
! (M

OO
N I ►
a i^

O	 O 1 JW	 IP (f.•
Z	 C

WIW Im
I[ W I LD 10
K 7 IKW W < 16 VIIa Z (a	 J
0.	 iOr s ^^
= 11-	 U

7 !j Ir••' W ; W ZIr z J 1 O:
< •• 2s IW N
.A;	 z ^.N. C Z 7	 <

l	 i

Y ..
r N

1	 of I
0 MJ N fr n r
A
•w n I
^ M
N	 !

rl N
0 r
N
WI O
^ a
P 1
N p
n A
NI

O N

m i ..•m, M
M'MPI N
N' N
oMCD; A

N

N r
[], Ma 0d, o-
de:  fr
s a
fns rn r
M

al s
0.0si M
MI M
u. o
Nlf•
d;. N
N r
N

t
X t
Z^
< W
J 2

T M
I	 ^ ^

f ^

,	 I r w' O
m r

m•OI	 ^I	 f M
N

I[ •

a •
•
•
•
•1•
•

i ••
I••
1•
I•

Y••

dl•
•I•••
•

••
••••
•

•[ •

0 •

•
•
•

••
•••
•••

O
••
•

•
i
•
•
•
•
•
•
•••

^I ••
0 ••

i•••
•

•
•
•
•
•
••

Vi i. ••a ••
••
•
•

•
••
•
••K^ ••

I•
1•

i

i

i
l

OfV d a O W1 d . m r Mn mN'CP dmJ z 1v rNfd O j OD d.s d m An NO N Iv Almfvin 0 , 1% r n d'M w P A a rIA d AP •r Al l• s ON r P. 1 0 d'O A r MI W1 O M M d W1 AA l m f* s r ^. C • d a.W1 N Y1 NIP b W1 w'n N N r d N'A OIM O d fV r OIM mrin Y1 W 0'PPIS 0OO srrO U% -A drowP Mrm rMrm,Nr•IdNr•Pf dA df1. •.d as 1 •'Odd C ♦^ O•+^..;A NY1A Od • d C.M dM 0I , nNAIN m A+ P Gm.P.^;0 O m m C m A m.A r N in a P A P d O;h Y1 C O m Wf1 a 1.•W1 O a ml.1",C . d A N . fNIM W N P n N; n. ••. In M .n w , In r* f1 w r N.1► MI' 1n s l r4 1n • m M R a• In rl w N W M N a% 1.0; .•1 in O 'A -,1 Nm aPa 0 Mmw W1 m10MIn A'0 O'rN^f a.W1 d 'D1•ti ms mOIC O O •+ *+ NrN M n o f Y+.In d d A •" AIa` m e m.a OIP P, P P P PIP P P a. P P, O•

	

iI
	 I	 i	 ^^	 I	 I	 I	 l	 ;

!	 (	 1	 I

;	 I	 ' 	
I	

I	 I	 I	 I	 I	 In 0 N. A 0', 001 w A M N N on:  Y1 d M1 P► ! 0 ti f m l A L' N 9%1.6 d Wf n P; A Y+I A r.l P P. N ff i dr  • M F' m MIM M . M n. M O , M 1 m N M w !• A' N sl W1 f f of 1'l f• .N 1%10 f10 1%
 M A W1 Rm N YI . O s MIO /V I N s.d Olw n/.n f dl"I P'A W110 Nf In'A AA NI nNIN Nr V1f" P. fi 0 m. A W11N n; M s s s I M ,p f fl. lit, 

w r w' A A. W1 .I1i Jf A' 1. f1 N 1.1 w M' N MP 	 lipN A N D r- r P Y1 m. a P^ O P i A P- r W1. d s P CI N N J A AI O PI N P N 0 1 0 0L M m 1 A
N f d 1 A 0, d NI M O'N 0' m M l d d d d O A r fl M Pi d .DI O N • N-4 M s .D, M YIN YI A WI
Y1 kin OI P. M:a amNY1; Y1 rf•.111. A, MN a 0 rO t. r a I/U n M dreA0 N. OD A,P-0Nfy	 frim d'Nm r'A M m M'A r N W, r" dm O r; N a W1'd dF ♦•. . m m. m m0 0SOG r •^'NN Y1nala Y1.m dId A,r ROD W mO'm PIP PP V'^PP POP O P 0 PIP O P

^	 I	 I	 1

I	 i	 r	 I	 I	 ,
In W Ar', in	 OI r N I N c.; .^ O A lI t• 11" 'D .0 N A mj d Y•1 A m. f N 1. M M Y1' m ll^f d r iOdW1m n,f MM N' ODO.O A 0A'. rm n m O N Mr' a O! a W 1 M M. Mr r el N m, NP.	 s
r M r, Yf NIm Y1 MId M.. r ..• O a ; M YI a t M a Mi n AjN ty a 0 I ll Nl/. 4r; f%, p 0O d ai0 &. .a W1 a'M n. Wb .D I M d f Mi W1 O 1. 0 W1AjO rn a 0 1 N .D'.M W A 40 N 61 1.! sd d01N bell c, 	 NmA NMI/. alA N O nlO MI 

NU, 
OD dl N O'Md••OIOD as OInN MSi001w.pIA mlaf,On NMA fIa NMO.w N11 . Mdd 10isAON:'M a N.pd11 Nri N Ni M t^JM t.11 •^ 0 r Jf JM N Y11 N n f► s, A 19 i N f in .n: 1'. M an al P Mj 0 0. P 04 0N m-111- A^ A d 1 f ni D r' f m 1, N' I N I d A w !1 m P10 0 r% 4% 0 ^I ff. n.. f%? f ► M' n.& f•

O rl N MI All , Y11 d AiA ODI m m 0 O! P Pi O 0 0 "'0'
  OIP O O 01 p PI O 0 P 01 P OI O OO

I

I	 I	 I	 i	 I	 1
I

C •+ C d P N A n N GCs M d •D L N d A N dI C P.W W, Y'. 4 A .O C f.'1) Y1 P 1 A lr IInN w N 010 d M Jlr .i ..• N O Cleo A! d O M ..1 AI P N J ml O J O No,

	

	 N ♦fM al J A n M m J r^ C A P f10 O f a OD .N d N, A N N m d OD, a M r 1 l"I A^ A OD M .p p jr: f t'^ ftf r M fn M f N In w w M f r 1•'1 s T I r s .n rn1 en N'.- A f% .n •. A n. •.I N .f• T ef7'^ A j

	

M m N • '•i	 ; fl OD M rN-'I n d N .• 'D f^ a 0.11d M N! O M d a P O I r .... N nel W1.DOA'PNN dIr/.I m m a7ODNm^dI .IJ pIN JdAA mma+m c OP'P POD r d a/ P ) N f f dj f 0.'n  I m O a 01 N N d AI m all O O P O P P P D. P' Oi P 4% P O
.^PnndlmmdNll•anln nr.mmP PM Co. 0.	 PPPM(PI -.aPeIP PC NIM Ji N J P ODIC 01 0 1 P p Oi P Pi p O P PI V . a P p p PI p P p 0 40 , 0 1 P 0,P

a O r d ml P N NI
N

•• d N OD N m a d OD d I N N d d O P n M r N "y A s
O A m M nj a d d MI O h^ d A J N J! d M ^ 'D A N r ,D OI r WI 

A W1 + 1• II tD PI1 7
M d ?I n NI C, d .D InIO d1 WO f A n TI N N d O N f ► I A .n r, n. afl A WP M M ?, r N Mti N r IV O fV P .^ ' D A M N M M r In 1•. N M m. a A n r NI N m d a A m m m
O m 0 /. O m C .+ N r O N d Oaf M O N f I M Vl 	 A 0'..  a LnW1 N W71 N V•Y1 d Ni N OI'a rI a 0. s O O »• o'I W1 a' a A W1 01 n W1 h m OI 0 D PI P 0 P 01 P A P p0  aNI m O P W, Illy M N 00.Orf dAmP P 01 P OPIO P00P OIP Vti	 P

O r V• OI r N 0 NIA l ift V1 A MO n' ^1 f! 0 q.i A TI 0 0 0 T 1w O n, Ml M M R 1 ►.
C O N ! M a , d A A mI P P! 0 p PO• I p PIP Pp1P OIP PO PI O 01 a 0' O OIP cm  p

a NfM NIlMN O:N Om NN Nr rm NNlf mlf Mr!O N aslm Ofn

1'.'0-

rO N M. O 0! 1• M .r MI W a.1 O a N Iy a M m a N N 7 NI s 0 W11 N A a O N N ►. ODs NN O M,0.1 s O	r. 	 r fa Wi in ft f Ad 1► aN n OIA A I M n s'd O n'm a NPN O eV'• M r r N f s N .S m v1 0 f% w f] P n r N, n W/ , d n " I 'D Aj N dN s N m ti PI NN d n a d. II'. D O Cll r 1.11 D N a m1 C. v,i A U •^ P I A ../.. M a s N CI; r P a ml D N a'nm a d •n a n d n aq0 CT m r N f - nj P r r NI m Oi C a m rl M 0 .D .D ti ♦. m m mCP P M N 0 P f l a tow M a 0 A rl •r 0' s 0 N f! In 1.1 P. m OI 0&4 O 0 O OI O OJ Pf.AmP'.r M MMr •{ M til ON a 3 ♦► 1. mm 001OO P 0 0 O OO OO O'0 a.POCGr. r. ai W+dl1. NOD •P,PP PPIOP PP p PI p PIP P p p IP 04 0, P O 0-i P w P 

	

I	 i

	

I	 I	 I	 ^

i	 i	 I 	 1

	

I 	 I	 I	 !
N O 6nC Ni C N O N! C N J N Ifl O N I O W1 C N'' O YII O 4 N', 7 WWII In C IA I O WA O DN 0 A l 7 N. InA7 N'N 1.^0N W11.1 a N: IAw DN N w. O NAIO NNwO N.n 1- '4f
.0 N m In .0 A M O d'. N OD. Yl r A M 0 .n v C In r w M' O .q PV m , W1 -40. M O d N ev o .4 Af7 r ..{ N M' M f W1 Ind d A O m P, :J f9 r N M n a ,n WM d d w .d T T O O ^'. ..t N •^ M• • • •I •	 • • • •' • •	 • •	 • • • • •	 • • • • •	 • • •	 ••I	 ,	 1 "•• r, r r ..• r r .• ^ r A: A .d ..• • N 'V N N N { ^ N



I

4	 1I

I

!	

I

i

i

I

I	 I

I

'I

i

ala ! a rM a1A rn•+^ !. a a a a If. a n
Osr n anOD lly MNMiMr.,•nRnPlarA
nl0 n•n lnln Dla N a
A, A NM Ap aia A'AP f. P P P P P P
PIP PLO P A P PIP PAP

N a Y1. N1 N^ 41 n P rP
I 	 I

AR laMIRO aN^a
a ! On n^R P N 1n:A
P! MPy a AR R N a'a
H1 t a.v air• P N !I.i I. A 1n;N vllq 0- r !la
n ! N;a ail. A e viaP P p, a, RIP P py	 PP P^PPPPP OI^

I

r0Pkn c 4 In tnl•n
P. r W, on r Pr ! PI!a AI P. NN" b,a a l 44 NI•o 1► N lnla

_	 P •^n MIM a• P. O ac/.
R	

va /► 1►IA A AA A AI /.
m PI P P I R P 0.1PI P
RRRIRR RR RRP
P P PIP P P P P PI P

I
I

I

Pf. rc a 4a a:as o N r r r r r r rsae P P P P P P I O
r r'r r rr rrrN NI N N N N N N NPPPIPP PP PPPP ell PIPP PPPPP

P P P R P P P R P PP P P P P PPP OIP

a : !t s ! s s •
nnM nn nH1 nnn Ioeeoeoo•oa
10. 1A In In . Y1 M N 6nf.0, .IFFFP PPPP P FI . P P P ...R R MRR R R R RIR
P P 0,j P• P P P P PIP

!O af. Ln'ra vN :ir	 lNr &I 'D rrrNrn nni, A anaaPlpO n 1fMaA as a al R
aaal aaaa aaa
o a O; 40 e a a aelo
PPPIPP PP P

ADS.,
P OPIb PIbP VPIP l

I	 I	 I	
i

Ii	 I	 I
I	 ^	 I	 I	 I

^n O NI D MI O N O "I O lA QNN1 A ,O N J1 A.7n 0 a' N al Y1 r •' n. p I
sv+uv.ea^Am^nP n	 '

ryi N N N N N N I N N "1



i
F

I ,
I i O nI I	 i

J -0 •I • M a I	 x. •r Otr ^•i h J !	 dl•
. n D1	 _	 I

I	 I•
I N r l	 i•

j„

i•1n,r
PIA •! A117 I•*
.V Pf ^I•I I N r% 01 •t. •
O  G . •

I ! I I p I o •
J I I AIN •

• I IVIp •I

I IM •

I I_ I ^ a

I

w

I II I ^
I I •

I !
I
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