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PREFACE

The two sections of this report previously received very limited
distribution as GCA Reports:

(1) GCA-TR-68-15-N (October 1968), "Range and Structure of
Ambient Density from 30 to 120 km Altitude," by Minzner
and Morgenstern,

(2) GCA-TR-67-16-N (August 1967), "Range and Structure of
Ambient Density from O to 120 km Altitude,'" by Minzner
and Mello.

The two reports are combined, and distribution is provided in the

interest of information exchange, Responsibility for the contents
resides with the original authors.
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SECTION I

ANALYSIS OF STATISTICAL MODELS

by

R. A. Minzner and P, Morgenstern
GCA Corporation
GCA Technology Division
Bedford, ‘Massachusetts:
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RANGE AND STRUCTURE OF AMBIENT DENSITY

FROM 30 TO 120 KM ALTITUDE
* %k
By R. A. Minzner and P. Morgenstern
GCA Corporation, GCA Technology Division
Bedford, Massachusetts

SUMMARY

Altitude profiles of atmospheric temperature, pressure and density
obtained from 437 rocket soundings for various portions of the altitude
interval 30 to 120 km have been gathered for the purpose of performing
various statistical investigations. The soundings have been sorted into
homogeneous cells of a three-dimensional array defined by specific diur-
nal, seasonal and latitudinal categories. Six diurnal categories are de-
fined in terms of solar zenith angles and earth shadow heights rather
than in terms of standard or Greenwich time. Eight seasonal categories
are defined in terms of astronomical as well as continental climatologi-
cal considerations. Six latitude bands are defined in 15-degree incre- °
ments with seasonal inversions to permit combining of southern and
northern latitude regionms.

The quasi-homogeneous stratification of data has permitted the de-
termination of the independent influence of each of the three mentioned
variables on certain atmospheric properties. Two particular investiga-
tions involve the validity of statistical versions of the Gas Law and of
the Hydrostatic Equations (as applied to the generation of atmospheric
models) with data of various degrees of homogeneity. The results of
these computations are presented graphically and are discussed theoreti-
cally.

INTRODUCTION

A continuing and pressing requirement exists for reliable models of
the atmosphere for the purpose of aircraft, missile and booster design,
and for the purpose of planning reentry patterns for Apollo and other
space missions. To be most useful, these models must describe not only
the average state of the entire atmosphere, but should also provide esti-
mates of its time and space variability. The need also exists for ex-
tending our knowledge of these statistics to higher regions of the atmo-
sphere than those for which such knowledge is now available.

*
Now at National Aeronautics and Space Administration, Electronics Re-
search Center, Cambridge, Massachusetts.
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The missile and booster design requirements which this study serves,
deal primarily with launch conditions at Cape Kennedy 28927' N latitude.
None of the data nor any of the stratifications of the data discussed be-
low apply specifically to this site. However, the major portion of data
used in this study is associated with the subtropical latitude belt (22.5°
to 37.59). Thus, the results derived from these data are believed to be
directly relatable to conditions at Cape Kennedy.

The reentry requirements generally deal with atmospheric conditions
over a wide range of latitudes unless a particular mission permits the
reentry to be confined to a plane parallel with the plane of the earth's
equator. Thus, for the general case all latitudes must be considered.
This need is met by a consideration of data observed at sites ranging
from the tropics to the arctic.

This report summarizes the results from a program of research on
model atmospheres conducted for the National Aeronautics and Space Admin-
istration under Contract NAS8-20098 in an effort to satisfy some of these
requirements. The work consisted of two distinct parts. The first part
dealt with a study on the time and space variability of atmospheric
density in the height interval 30 to 120 km. These statistical calcula-
tions were based on a collection of 211 upper-air soundings obtained by
means of instrumented rockets. The results of these calculations were
compared with the U.S. Standard Atmosphere [l]* and with the Patrick
Reference Atmosphere. The findings from this work have been documented
in a separate technical report [2], and are also included in Section II of
this report.

The second part of the research program was concerned with investi-
gating the validity and applicability of certain statistical models pro-
posed by Buell [3,4] relating the mean values, and standard deviations of
atmospheric density, temperature and pressure as well as certain corre-
lation coefficients. The basic data set used for testing these models
was considerably enlarged over that used in the first part; the number
of soundings was more than doubled to 437 soundings. The densities,
temperatures, and pressures of this expanded set of data have been pub-
lished previously in a separate technical report [5] whereas this Section
provides a detailed discussion of the analysis techniques used and pre-
sents the statistical results obtained.

*
Numbers in [ ] represent reference numbers.
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DEFINITION OF THE PROBLEM

The study reported below deals with the examination and verifica-
tion of two statistical equations under the conditions to which they
are subjected when various sets of observed data are used in their evalu-
ation. The first of these equations will be referred to as the statisti-
cal form of the Gas Law, while the second will be called the statistical
form of the Hydrostatic Equation. The statistical form of the Gas Law
was first published by Buell [4] without any verification by means of
numerical evaluation. The statistical form of the Hydrostatic Equation
was also published by Buell [3] but in this instance the results of
numerical evaluation were given for a limited data set extending from
the surface to about 15 km altitude. No evaluation has heretofore
been made for greater altitudes. The specific equations are given at
the end of separate derivations which establish the theoretical validity
of each equation.

Statistical Form of the Gas Law

It has been customary in the generation of recent model atmospheres
[1,6-12] to use the following procedure:

(1) Determine a mean temperature-altitude profile for the model
from available sounding data.

(2) Introduce this temperature-altitude profile and a single mean
pressure value into the hypsometric equation to compute a pressure-
altitude profile.

(3) Introduce corresponding values of temperature T and pressure p
from steps (1) and (2) into the Gas Law (or equation of state) to compute
density p for a density-altitude profile.

The equation of state is expressed by

R
p=goel (1)

where M is the mean molecular weight of air and R is the universal gas
constant. Thus, while the model is based upon a mean temperature, de-
duced from a number of soundings, the density and pressure values are
derived as if there had been but a single sounding. It may be demon-
strated that the mean value of density and the mean value of pressure
as deduced directly from the basic data, for a particular altitude,
would not necessarily agree with the corresponding values of p and p
as deduced by the above model-generation procedure. The implication
of this situation is that while the simple Gas Law quite accurately
relates the thermodynamic properties of the atmosphere for a single
sounding it does not in general rigorously relate the corresponding
mean values derived from a mumber of soundings.



If p, p and T are taken to be the corresponding values of the three
thermodynamic properties for a single sounding,- and if p’, p4, and ?’ are

assumed to be the corresponding departures from the mean valiues p, P and
T deduced from a number of soundings we may write

P=p +p’ (2)
p=p +p’ @3)
T="T+ T/ (4)

Substituting Equations (2), (3) and (4) into Equation (1), and performing
the indicated multiplications yields a second form of the Gas Law which,
like Equation (1), is also applicable only to a single set of conditions,
i.e., only to a single sounding;

P +p =g GT +4T7 +0/T + p/14) (5)

The arithmetic average x of any group of n individual values x4y 1s de-
rived by the mathematical operator

n

2,

i=1

Applying this operator to both sides of Equation (5) and noting that

X =

=N L

Zp/ =Zp/ =T =0
leads to one version of the statistical form of the Gas Law:

p =0T +

g o)

rpe
Z_I%_E_ (6)

==

The quantity (2 p/T/)/n in Equation (6) is commonly known as the covari-
ance between variables p and T. The covariance is related to the corre-
lation between p and T by the definition

Eo_ 5lo) - ol1] - xlp,T] )

n




where r[p,T] is the correlation coefficient and olp] and o[T] designate
the standard deviation of p and T, respectively. Thus, the simple form
of the Gas Law is satisfied exactly by the mean values of pressure,
temperature and density only when the variations in p and T are uncor-
related.

Other versions of the statistical form of the Gas Law are:

- R==,RnZpT - C)CT)
n
_ RoT , son RO Z 0T - (Fo) GT)
100 = 100 3 B> + 100 & o (9
P n”p
- R-=,R )
p=j ol +yole] - olr] r[p,T] (10)

o+l Xl cpm (12)
p

Each of these equations show one or another form of a correction which
must be made to the simple form of the Gas Law, to make it rigorously
applicable to the mean values of p, p, and T when the correlation is non-
zero. The evaluation of one or more versions of this equation with ob-
servational data provides a means of determing the relative importance
of the correction term at various altitudes.

Equations (8) and (9) are those versions of the Gas Law which have
been evaluated term by term in this study, with values punched out ac-
cording to the format given in Appendix C. Values of olpl, olT],
o[pl/5, o[T]/T, and r[p,T] were also computed. The value of the co-
variance term of Equation (9) has been plotted as a function of altitude
for each of 110 different groupings of data. These graphs are presented
in Appendix A and show that the absolute value of this covariance term
usually is small compared to 1 percent, and rarely exceeds 3 percent of
the right-hand side of the equation. This implies that the value of the
covariance term of Equation_(10) is usually much smaller than 0.0l of p
and rarely exceeds 0.03 of p. One may imply that, to a first approxi-
mation, the value of the small quantity alp] * olT] * rlp,T] in Equation
(10) bears a similar relationship to the relatively large value of pT in
that equation.



For various reasons Equations (8) through (11) are not the most
desirable forms to analyze for a determination of the dominant factors
in any particular data set or altitude region. A more desirable form
is arrived at by replacing p in the denominator of the covariance
term of Equation (11) by its two-term equivalent in Equation (10).
After rearranging terms, one obtains

1 =§@+ olp] - o[T] - rlp,T] 13)
P

oT +olp] * o[T] + r[p,T]

The value of the covariance term of this equation is small compared
with the value of the principszl term in the same ratic as gip] - olT] -
r[p,T] is small compared to pT. The denominator of this small con-
variance term, however, consists of the sum pT + olp] + olT] * rlp,T],
and only a very small error is introduced into this alrady small term
if this denominator is simplified to the principal term alone; i.e.,

to pT. We may therefore rewrite Equation (13) as

1g§%‘-+giﬁl-‘lif:ll-r[p,:r] (14)

P

This form more readily shows the contribution to the correction term
provided by the variability of P, T, and by r[p,T]. For the purposes

of this study the graphs of Appendix A may be considered to be an evalu-
ation of the convariance term of Equation (14) expressed as a percent.
The analysis of these graphs is the subject of a separate paper in
preparation [13].

Statistical Form of the Hydrostatic Equation

From statistical considerations a rigorous version of the Gas Law
for the mean values of p, p, and T was found to involve aglpl, ofT],
and r[p,T]. A statistical version of the Hydrostatic Equation; i.e.,
one involving o[p], o[p], and r[p,p] may also be developed. We begin
with the standard form of the Hydrostatic Equation; i.e., the form
applying only to the data of a single sounding:

op = - gp 32 (15)

where g is the acceleration of gravity, and Z is geometric altitude.
Introducing Equations (2) and (3) into (15) yields

/ -
+5; = 80 - 8o’ (16)

2,
i

Z




Applying the averaging operator to Equation (16) yields

P -
S = -8 an
Subtracting Equation (17) from Equation (16) leaves

Y 4
gg =-gp’ (18)

The variance of pressure may be stated as

2
ehpn? = 2 (19)

n

Differentiation with respect to Z gives

olp] a'%ép'l= anE" %%,'] (20)

Substituting Equation (18) into Equation (20) yields

olp) ol . Ea’p’ @1

If the summation in Equation (21) is performed at a single altitude and
at a single site, g is constant and can be taken out of the summation
leaving the covariance of p and p as a factor. Using the relationship
between covariance and the coefficient of correlation in the form ex-
pressed in Equation (7), we may rewrite Equation (21) as

%ol . g olp] - lp,p] 22)

Equation (22) is the particular statistical form of the Hydrostatic
Equation which we evaluated.* In order to show how well this equation
is satisfied by the observed data we also evaluated the percent differ-
ence between the two sides of Equation (22); i.e., we evaluated the
quantity

* '-
This equation is analogous to a relationship derived by Stidd [14] for
the vertical gradient of the standard deviation of the height of a con-
stant pressure surface.



oafp] A
100 -g ¢lp] - rlp,
— {az g ¢lp] - rlpo p]}

oo [p] (23)
oz

In the evaluation of Equations (22) and (23), the value of the standard
deviation was obtained for each integer altitude while the value of
r[p,p] was obtained, also for each integer altitude, from the value of
the covariance of p and p, and from ¢[T] after the manner of Equation
(7). The value of dc[p]/0z, however, cannot be obtained for a single
altitude. Rather, one must use data for three or more altitudes in a
numerical-differentiation process to obtain a mean value averaged over
several kilometers. The numerical differentation scheme used in evalu-

ating this term was Stirling's central-difference formula 151,

aU[E]' ~ 1 f[le-f[Z_ll f[zz]-fozl] + 2f[z_1]-f[z_2]
0z T az - - = +

AZ 2 17 ...] 24)

In this expression f£[Z] refers to o[p] at the various altitudes. The
subscripts refer to the kilometer altitudes of the measurement points
relative to the central altitude for which the evaluation is being made,
and AZ is the altitude increment. A minimum of three points (one point
on either side of the central value) and a maximum of five points,

(two points on either side of the central value) were used to evaluate
the derivative.

It was initially intended to plot the quantity P1HY expressed by
Equation (23) as a function of altitude for various sets of data. The
value of P1HY, however, was found to be a very erratic function of
altitude. The graphs would have been very difficult to read and of
questionable value. It was decided, therefor to plot only an envelope
of successive positive and negative maxima of P1HY as a function of al-
titude. Graphs containing such envelopes of percent differences for
various sets of data are presented in Appendix B. These same figures
also contain graphs of #n o[p] as a function of altitude.

In retrospect it appears that it may have been more meaningful to
examine an integrated form of Equation (22); i.e.,

Z
(o]

olpl; =colp], +8 f@[o] * rlp,p] az (25)

Zy




or
z

olpl, O'[Pgl P ° :
“i. e R4k [op) - chplaz @6)
Py P Pi Pig

i

where g is assumed to be constant. In these equations the subscript o,
is associated with the greatest altitude of the set of data and with
the corresponding values of o[p] and p. The subscript,i,is associated
with successive integer-kilometer altitudes below Z,, and with the cor-
responding values of o[p] and p. For Z; sufficientfy below Z  the
quantity p /ﬁi becomes very small so that the term involving this ratio
may be nngected. We may then write

Z,
olp)
i~
=& fc[p] * rlp,p) dz (€1))
P P
i i Z1
or simply Zo
olpl; S8 [ olo] * xlo,p) a2 28)
2y
The percentage difference between the two sides of Equations (27) or
(28) may be expressed as , zZ, 3
gjv[p] * rlp,pldz
P2HY = 100 |1 - (29)

olply

No numerical evaluation of this expression has been madé under the con-
tract being reported. A subsequent investigation by Minzner and
Morgenstern [16] indicates that a much smaller and smoother difference
would have been found in the evaluation of Equation (25) than was found
in the evaluation of Equation (22).

Equation (28) suggests that the altitude profile of o[p] may be com-
puted from the related altitude profile of o[p]. This is true onmly if
one knows simultaneously the altitude profile of r[p,p], but this is
generally not known. For altitudes above 30 km, however, the value of
r[p,p] has been found to remain within the limited range of about +0.5
to +40.98. Hence, using these values and known values of o[p] one ob-
tains upper and lower bounds on the value of o[p].



The fact that g is not constant for varying altitudes may be compen-
sated for in the numerical integration process. When the above equations
are applied to sets of data made up of soundings from various latitudes,
however, the value of g is not the same even for identical geometric alti-
tudes. In this instance Z may be consider to be geopotential in which
case g is truly a constant for all altitudes and all latitudes. To apply
the data to equations expressed in terms of geopotential, however, the
data must be grouped according to equal values of geopotential altitude.
This was not done in the present study.

I-10




MEASUREMENT TECHNIQUES

In the altitude region 30 to 200 km, atmospheric data have been
obtained primarily by vertical sounding rockets, although vertical light
probes have also been used. In many instances only one of the three basic
thermodynamic properties is determined at any time-space point. If this
property is determined over an extended altitude region at essentially the
same time, as in a near-vertical rocket-probe flight, this altitude profile
of a single property leads to altitude profiles of the other two thermo-
dynamic properties. If the basic data are for pressure versus altitude,
the temperature-versus-height profiles may be deduced in prin¢ipal from the
slope of the semi-log graph of pressure versus altitude, that is

M 1
T(h) = R d 4n ggl_-n!
ah (30)

where G is a constant numerically equal to the sea-level value of the
acceleration of gravity at about 45° latitude with dimensions depending

on those of geopotential [6], and h is geopotential altitude. Thus, with
p(h) and T(h) determined, p(h) is determined from Equation (1). Actually,
the temperature determined is the mean temperature for the altitude interval
between successive pressure measurements. Unfortunately, for practical pres-
sure gauges, the temperature uncertainty becomes very large when the altitude
interval is decreased to values less than 5 km, and this method has not been
used extensively in the reduction of rocket sounding data.

If the primary data are values of density versus altitude of a specified
accuracy without an independent knowledge of temperature at the top of the
density-altitude profile, one may determine a temperature-altitude profile
for all but the upper 10 to 15 km of the altitude region of the density data
[17]. This is done using a numerical integration form of the expression

p :

1 ., GM

= —_— h h

Tz Tl P + sz fp( ) d (31)

where h1 is the geopotential of the greatest height for which a density value
exists, i.e., Py and h2 is the geopotential associated with successive values
of densities p at successively lower heights, for which heights of the succes-
sive values of T. is determined. When h, is sufficiently below h, so that the
value T, (p /pz) gecomes small compared w%th T, for some reasonable value for
Tl’ T, is éetermined essentially by the integral term of Equation (31). Thus,
for aftitudes of 10 to 15 km below h; down to the lowest altitude of demsity
data, temperature=-altitude profile may be determined from density-altitude

I-11



data alone. The percentage uncertainty in T2 is comparable with the
percentage uncertainty of Py -

If the observed data consist of an altitude profile of temperature,
an additional piece of information consisting of a reference-level value
of pressure or of density is required to develop a related pressure-
altitude profile or a density-altitude profile. When this additional
piece of information is a pressure-height value, Py at h,, a complete
pressure-altitude profile may be determined.

If the temperature-altitude profile consists of a series of discrete
temperature-altitude values so that the segments between these successive
values may be taken as linear, the following equations may be used.

GM
T RL
o) dt
P=po[r + (h - h )L ’ for L=5#0 (32)
o o
and
(h - h)
_ _ GM o dt _
P=p, exp [ R TO , for an = o . (33)

These are the equations which were employed in the calculation of various
standard and model atmospheres, Diehl [18]; Minzner and Ripley [6]; Minzner
et al. [7]; Minzner et al. (8]; U.S. Standard Atmosphere [1]. Other suit-
able series-expansion equations of the type discussed by Minzner [19] are
not limited to zero or nonzero values of temperature-altitude gradients,
and are far more desirable when values of L may approach zero yet are not
equal to zero.

The pressure equation of this latter type is

(h - h) T -T T -T T -7
GM o o 1 o 1 0o
P =P exp l - [F a72) (T + To)] [(T+ T, >+ 3<T+ 'ro>+ §<T ¥ To>” (34)

When the additional piece of information is a density-height value,
Po at hy, the appropriate equations commonly used for a linearly segmented
temperature-altitude profile are:

GM

To r RL dt

1-12




and

T for — =0 . (36)

gi(h-ho) dt
R o ? dh

P=p, exv{-

In the case of digital data, where dt/dh may be any realistic value,
including values near zero as well as zero, Minzner [20] has shown that the
following rapidly converging series expansion is very convenient:

GM(h - h) T-T, -1y LR Ay
p=regexel- | Tra—Tor * Y\TFT. )F3\7+1 /)t 5\T+ )" (7
o o o o
Both Equations (34) and (37) are related to equations derived earlier by Nicolet
[21].

Following the use of Equatioms (32), (33), or (34) in conjunction with
the single pressure-altitude point, the density-altitude profile may be deter-
mined from Equation (1), or from combinations of Equation (1) and one of.
Equations (35), (36), or (37). If Equation (35), (36), or (37) are first
used in conjunction with an initial density-altitude point, the related
pressure-altitude profile may be deduced using Equation (1) or a combina-
tion of Equation (1), (32), (33), and (34).

In the above methods, altitude was observed along with pressure, tempera-
ture, or density. Altitude need not be one of the fundamental observations,
however; it may be inferred. A corresponding pair of values of pressure p; and
and temperature To at unknown altitude hp, where the altitude increment hy-hj is
small relative to some initially known reference altitude hj, leads to the
determination of the value of h, the altitude of these observations:

RT
hy =h, + [£n p, - 4n p2] (38)

where T is the mean value of temperature between T; and T;. Successive pairs
of values of pp and Ty thus lead to altitude profiles of pressure and temper-
ature provided the altitude of the first observation is known.

The various high-altitude rocketborne experiments measure parameters
which lead to one or the other of the thermodynamic properties, and rarely
are these measured "directly” as with a thermometer, thermocouple system, or
thermistor system for temperature determinatiom, or as with an aneroid or
mercurial barometer in the case of pressure or by some inertial device in
the case of density. On the contrary they are all measured indirectly. Thus,
for these observations it is meaningless to consider which is the independent
and which is the dependent observation as is done by Buell [3]. Typical
examples of the types of upper atmosphere observation follow.

 I-13



In the grenade experiment, the mean velocity of sound is determined
for a series of successive atmospheric layers. This is accomplished by
a ground-based microphone array which measures the phase velocity of the
wave system generated by each of a series of grenade bursts. These obser-
vations lead to values of mean temperatures for the altitude layers between
successive grenade bursts.

In the falling-sphere experiment, the drag acceleration aq experienced
by the falling sphere is measured, either directly by an accelerometer or
indirectly from radar tracking data. These same radar data or the results
of single and double integration of the net acceleration (gravity minus
drag) lead to velocity v and altitude h. These values of a, and v when
combined with the appropriate value of drag coefficient cq and the area-
to-mass ratio lead to densily at aliitude h. Wniie the only thermodynamic
property measured is density, this measurement can hardly be considered a
direct or independent one.

In the pitot-tube experiment, ratios of impact pressures to cone-wall
pressures or to ambient pressures are measured, sometimes with aneroid type
pressure gauges, but more likely by some form of ionization gauge which
actually measures particle number density. These pressure ratios lead to
Mach numbers as well as to ambient pressure. The Mach number along with
rocket velocity from some form of radar observation leads to sound speed
and then to temperature.

In various ionization gauges experiments, measurements lead to the
number density, mass density, or pressure depending upon calibration of
the location of the gauge on the rocket, the rocket altitude and wall-
temperature considerations.

In none of the above methods may the temperatures, densities or pres-
sures be considered directly independent observations. While some of the
measurement techniques have smaller errors than others, for various reasons,
there appears to be no other inherent advantage to having measured one or
another of the thermodynamic properties at various altitudes. With each
method, altitude profiles of P, T, and p may be obtained ultimately for each
of the individual soundings considered provided the correct initial condi-
tions are met.

The investigators involved in the various atmospheric sounding experi-
ments do not always derive all three of the thermodynamic properties p, T,
and p from their observed data, and in some instances, the methods employed
by one investigator may lead to greater uncertainties than that used by
another. The study being herein reported used only the results of those
soundings for which there existed a published set of density-altitude values,
and only these data were used regardless of what other data may also have
been published. Thus, in one sense, density-altitude data may be considered
as the independent data in this study. The related temperatures for each
sounding is used in this study were determined in a11 cases by a numerical
integration form of Equation (31) and the Pressures were then determined
using Equation (1).
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DATA SOURCES AND PRELIMINARY STEPS

A total of 437 soundings covering the period 1947 to early 1965
were assembled for analysis. This basic data was collected from 45
different sources including journal articles, institutional reports
and private communications. Table 1 gives an inventory of the sound-
ings showing the number available from each of 25 different launch
sites. With the exception of three flights, data published in the
reports of the Meteorological Rocket Network (MRN) [ 22] were not ‘taken
as the basic source of data in this study. MRN reports do, however,
contain the same or revised forms of data for a considerable number of
soundings used by us. The originally published forms of the soundings
used had the common feature of density-altitude profiles p(Z) in one of
a number of systems of units. Temperatures or pressures were fre-
quently not published with the basic density data in the original sources,
and when published, were arrived at by a variety of methods. Consequent-
ly, to obtain uniformity, all temperature-altitude data used in this study
were recomputed by us from the density-altitude data for each sounding
using Equation (3D; i.e., the principle of downward integration of the
density-altitude data. The perfect integral of Equation (31) was re-
placed by a numerical-integration procedure using a semi-logarithmic
trapezoidal rule described by Minzner and Sauermann [23]. The resul-
ting temperatures, the original densities, and the Gas Law were then
used to calculate the pressure-altitude profile. These data were com-
piled and published in a separate scientific technical report by Minzner,
Morgenstern and Mello [5].

Checking and Editing

The calculated temperatures served as a basis for checking the
quality of the density data and for verifying the key-punching accuracy.
The computed temperatures were compared with interpolated values of the
temperatures of the U.S. Standard Atmosphere [1l] and with the original-
ly published temperatures when these were available. The machine list-
ings of the resulting temperature differences were then reviewed noting
any large temperature differences or any abrupt change in differences
from one level to the next. Such situations result from abnormal in-
crements in the value of A fn p/AZ versus altitude, and suggested key-
punch errors or other difficulties in the basic data cards. The related
data cards and the basic data were then checked and corrected when neces-
sary. In at least two instances, this test indicated errors in the basic
publication from which our data had been taken. Corrections of the basic
data were made in these instances. At least six cases were found where
one investigator in each of four different reports in the same year, had
smoothed one or more extreme temperature values within a sounding with-
out smoothing the density values which generated them.
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Some observed density data were shown by this test to have a very
erratic behavior, which most likely was not real but which probably
represented the uncertainty in some phase of the measurement. Where
such erratic observations resulted in density inversions; i.e., density
increasing with increasing altitude, the data were either eliminated or
smoothed in one of two ways: (1) in a selective smoothing process, in-
dividual data points were adjusted to eliminate isolated density inver-
sions, and (2) in a number of other instances where many inversions
existed within a sounding, a third order root-mean-square fit was made
of the entire sounding. Soundings containing identical densities for
two successive levels yielded impossible temperatures at the lowest of
these levels, and these cases were eliminated by selective adjustment
of density-data pairs. The pressure-altitude profiles, which in some
instances were published in the original data source, were universally
disregarded in the checking and editing procedures.

Soundings of which the data have been adjusted in one of several
ways have been given appropriate code designations in the separate data
report. In spite of the very large effort expended in editing the
density-altitude data, at least four soundings containing uncorrected

density inversions have been found since the publication of this data [5].

Normalizing the Data to Integer Altitudes

The values of density temperature and pressure published in the
data report are given for the same altitudes cited in the basic source
of the data. In the current statistical study, however, the data for
the various soundings must all be normalized to a common set of alti-
tudes. The set chosen is the series of successive integer geometric
kilometer altitudes between the greatest and lowest altitude of the
sounding. (It has since been determined that integer geopotential
kilometer altitudes would have been preferable.) The adjustment of
the data to this common set of altitudes were performed by a series of
steps, the first of which was a semilogarithmic interpolation of the
density-altitude data. The interpolated densities then served as the
basis for a calculation of a temperature-altitude profile at the inte-
ger altitudes using the same method previously described. This tempera-
ture calculation, as in the case of that used for the data report, ac-
counted for the variation of the acceleration of gravity with latitude
of the site, as well as with altitude over the site. The temperature
calculation also effectively accounted for possible diffusive separa-
tion (or change in molecular weight of air) at high altitudes by
yielding a result which is commonly called molecular scale temperature [6].
This refinement, accounting for variations in molecular weight, is in-
significant for data below 110 or 120 km altitude, but its influence at
higher altitudes can be considerable. The molecular scale temperature
was then used in the Gas Law equation with the related density values
and with the appropriate constants to yield rigorously correct pressures
at the integer altitudes.
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The corresponding values of density, temperature and pressure at
successive integer altitudes for each of 437 soundings, comprises the
set of data herelnafter designated as the interpolated data. These
data have an internal consistency and homogeneity in basic editing and
method of generation which we believe adds considerably to the validity
of the statistical results of this study. These data have not been
separately published, but exist as a set of 17,000 IBM cards. In addi-
tion to the values of the three altitude-dependent parameters, density,
temperature, and pressure, each card also contains a number of other
pieces of information which are fixed for any particular sounding. This
other information includes the following: (1) the date and time of the

. sounding in Greenwich or universal time, (2) the site of the launching,
(3) the solar flux for the day preceeding and for the day of the launch-
ing, and (4) three sets of codes designating seasonal groupings, diurnal
groupings, and a latitude grouping. The Greenwich time was assigned to
each soUnding on the basis of local standard time, plus or minus a time-
zone correction. The solar flux was taken from the recordings of the
10.7- cm radiation at Ottawa, Canada [24,25]. The seasonal, diurnal and
latitudinal codes were assigned in a manner described in the following
sections. '
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STRATIFICATION OF THE DATA

Seasonal, Diurnal and Latitudinal Coding of the Data

The four basic types of seasonal divisions and one special seasonal
division are determined and coded. These divisions are based on various
numbers of days relative to the vernal equinox as shown in Table 2. They
include a 16-season division, an 8-season division, a 4-season division,
a 2-season division, and an extreme-season division.

Two kinds of diurnal divisions have been coded; a six-period divi-
sion and a three-period division. These are based on the following
criteria: (1) subsolar angle or zenith angle of the sun during daylight
hours, (2) local apparent noon and midnight, and (3) height of earth's
shadow during nighttime periods. These divisions are shown in Table 3
and in Figure 1.

Only one kind of latitude-belt division was coded, that shown in
Table 4. This division allows for 7 latitude belts in a single hemi-
sphere, each belt being 15 degrees wide with the exception of the tropi-
cal and polar belts which are only 7.5 degrees in one hemisphere. Data
from a particular latitude belt in the southern hemisphere are combined
with data in the corresponding latitude belt in the northern hemisphere
after the southern hemisphere data have had a 183-day phase shift ap-
plied prior to the seasonal designation. A second type of latitude-belt
division was considered. In this one, adjacent pairs of those belts des-
ignated in Table 4 would have been combined. Thus belts 0 plus 1, 2 plus
3, and 4 plus 5 form three wider belts. No coding was developed speci-
fically for this division, although some initial calculations were made
on the basis of such a division.

Four-Season Stratification of the Data

The four types of seasonal divisions, two types of diurnal divi-
sions and two types of latitudinal division lead to 16 possible types
of stratifications of the data in regard to the three variables;
season, diurnal period, and latitude band. The system of codes greatly
facilitated the process of trying various combinations of divisions and
of sorting the data into homogeneous stratifications. Several different
sortings were made to study the variation of sample size for different
degrees of space and time resolution. For the number of soundings avail-
able (437) the maximum usable resolution of the three variables was
judged after several trials to be four seasons, three diurnal periods
(daytime, nighttime and diurnal tranmsition), and six latitude belts.
This leads to 72 possible basic cells. The distribution of maximum
sample size (maximum number of soundings per cell) for such resolution
is shown in Figure 2.
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TABLE 2

DEFINING CONDITIONS OF SEASONAL CODING FOR NON-LEAP YEARS

Day Days Sixteen- Eight- Four- Two=- Extreme-~
Date of in Season Season Season Season Season
Year Season Code Code Code Code Code
Feb 26 57 —— —— -
23 16 S
Mar 21 80 - 7 P
23 1 R
Apr 13 103 - - I1 - -
23 2 N
May 06 126 - 0 c
23 3 S
May 29 149 -——- -—— ——— U
23 4 S M
Jun 21 172 ——— 1 U M ———
23 5 M E S
Jul 14 195 -—— -—- M2 R 2 U 8
23 6 E X
Aug 06 218 -—- 2 R H -
23 7 A
Aug 29 241 ——- ——= - L
23 8 A F
Sep 21 264 -——- 3 U
23 9 T
Oct 14 287 ——- -—— U3 -——
23 10 M
Nov 06 310 —-- 4 N
22 11 W
Nov 28 332 - -—— ——- 1
23 12 W N
Dec 21 355 -—- 5 I T =
22 13 N E W |
Jan 12 12 ——— ——- T 4 R1 I9
23 14 E X
Feb 04 35 -——- 6 R H -
22 15 A
Feb 26 57 - ——- -—— L
23 16 F
Mar 21 80 —-- 7 i
23 1
Apr 13 103 ——- —— -

For Southern Hemisphere sites the seasons are inverted by subtracting 183
from the number of the day of the year when that number is equal to or
greater than 183, or by adding 183 when that number is less than 183.

For leap years, one day is added to the day of the year for months March
Correspondingly no correction is made for the accumu-
lated quarter-day errors in successive members of the remainder of the
four year cycle, insofar as the seasonal division is concerned.

through December.

Abbreviations:
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TABLE 3

DIURNAL CODING AS RELATED TO RANGES OF
LOCAL APPARENT TIME, SUBSOLAR ANGLE, AND SHADOW HEIGHT

Diurnal Classes

Shadow Subsolar Local
6-Period 3-Period
Height Angle Apparent 6-Class 3-Class
Time Code Code
> 300 km >60Deg === === - - - - - 2 Nighttime
6
< 12.00 Hr 1 0 Transition
2
< 300 km <60Deg === === - - - - 1 Daytime
3
> 12.00 Hr 4 0 Tramsition
5
2> 300 km >60Deg === - = ==~ - - - - 2 Nighttime

Midnight is never designated as 24.00 Hours of the just-ending day.
Rather it is designated as 00.00 hours of the just-beginning day.

J
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TABLE 4

LATITUDE CODING

Range of Latitude Latitude Name of Band Sites Included
Increments Code of Latitude
Degrees
0.00 to +07.50 0 Equatorial SA
0.00 to -07.50 0 Equatorial
+7.51 to 422,50 1 Tropical BS,GM,KW
~7.51 to =22,50 1 Tropical AT
-22.51 to =-37.50 2 Subtropical CA,WO
+22,51 to 437.50 2 Subtropical AQ,EG,HA,PM,WS
+37.51 to +52.50 3 Midlatitude KY, SF,WI
=37.51 to =52,50 3 Midlatitude
+52.51 to +67.50 4 Subarctic FC,SB, SD, SE, SG, SH
-52.51 to =67.50 4 Subarctic
+67.51 to +82.50 5 Arctic HI,SC,TH
+82.51 to +90.00 6 Polar
-82.51 to =90.00 6 Polar
Latitudes in the Northern Hemisphere are designated positive.
Latitudes in the Southern Hemisphere are designated negative.
r— e
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HSAD<300 km

OICAIS-108

sup< 60°

SUB>60°

HSHAD

2 300 km

DEFINITIONS OF SYMBOLS AS USED IN THE COMPUTER CODING PROGRAM

SUB -
APAR -
HSHAD -~
1 -
2 -
3 -
4 -
5 -
6 -

Figure 1. Definitions of symbols as used in the computer coding program.

sub-solar angle

local apparent time
height of earth's shadow
morning-transition period
early-day period

late-day period
evening~transition period
early-night period
late-night period
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D I R D 1 R
A T A A T A
Y E N TOTAL Y E N TOTAL
SPRING - - 1 1 SPRING 13 3 5 21
SUMMER - - - - SUMMER 8 10 2 20
AUTUMN - - .- - AUTUMN 4 19 6 29
WINTER - - - - WINTER 6 1 3 10
TOTAL - - 1 TOTAL 31 33 16
EQUATORIAL, BELT O TROPICAL, BELT 1
N T N T
D I R D I R
A T A A T A
Y N TOTAL Y N TOTAL
SPRING 17 6 22 45 SPRING 2 2 10 14
SUMMER 12 15 14 41 SUMMER 5 3 13 21
AUTUMN 9 37 29 75 AUTUMN 1 3 9 13
WINTER 13 2 8 23 WINTER - 7 8 15
TOTAL 51 60 73 TOTAL 8 15 40
SUBTROPICAL, BELT 2 MIDLATITUDE, BELT 3
N T N T
D I R D I R
A T A A T A
Y E N TOTAL Y E N TOTAL
SPRING 1 - 6 7 SPRING 1 - 11 12
SUMMER 8 - 8 16 SUMMER 3 - 14 17
AUTUMN - 2 14 16 AUTUMN - 1 7 8
WINTER - 9 10 19 WINTER - 6 8 14
TOTAL 9 11 38 TOTAL 4 7 40
SUBARCTIC, BELT 4 ARCTIC, BELT 5

Figure 2. Distribution of soundings into a three-dimensional array of
cells distinguishing three diurnal periods, four seasons,
and six latitude belts, when the indicated layers are stacked
normal to the plane of the paper in ascending order of belt
number,
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Figure 2 represents a partial disection of a six-layer, three-
dimensional array of cells in which each layer is shown as a separate
part of the figure. Each layer is associated with a particular lati-
tude belt and represents a two-dimensionmal array of 12 cells stemming
from four seasonal units and three diurnal-period umits.

A comparison of statistical results associated with any horizontal
row of three cells (left to right in the plane of the paper) should in-
dicate any influence of diurnal variability within a particular season
and latitude belt. A comparison of results associated with any column
of three cells, top to bottom in the plane of the paper should indicate

any influence of seasonal variability within a particular diurnal period

and latitude belt. A comparison of results associated with any column
of six cells normal to the plane of the paper in the three-dimensional
view (i.e., cells of corresponding season and diurnal period, one from
each of the six latitude belts) should indicate any influence of lati-
tudinal variability within a particular season or diurnal period.

The numbers within the 72 different cells represent the numbers of
soundings (from our data set) which are associated with the particular
cells. The most populous latitude belt is the subtropical belt with
184 soundings. This number accounts for over 40 percent of the total
sample. The remainder of the data are distributed somewhat uniformly
across the other latitude belts, with the exception of the equitorial
belt for which there is but a single sounding in our sample.

Figure 2 shows the 184 soundings of latitude belt 2 (in which
Patrick Air Force Base is located) to be reasonably well distributed
among the four seasons and three diurnal periods. This situation is
fortunate since it permits the examination of the associated data for
seasonal and diurnal variability which could then be used as a predic-
tor of conditions at Patrick Air Force Base. .

Little reliance could be placed upon any atmospheric variability
between latitude bands 0 and 1 which might be demonstrated by the data
of the single sounding in belt O when compared with the data of the
80 soundings in belt 1. Consequently, for this study, the data from
the single belt-0 sounding were combined with the data in the corres-
ponding cell of latitude belt 1, thereby eliminating latitude belt O,
and reducing the number of basic cells under consideration to 60.
(Therefore all subsequent discussion of Figure 2 will refer to only
latitude belts 1 through 5).

The four totals in the right-hand column of each of the two-
dimensional arrays of cells in Figure 2 represent the sums of soundings
in each of the associated four seasons disregarding diurnal periods.
Each of these sums is associated with what we call a compressed cell,
wherein the number of soundings is increased at the expense of losing
the opportunity of discerning the influence of one of the variables, in
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this instance the diurnal period. The stacked three-dimensional array
of cells of Figure 2, when viewed from the right, shows a set of 20
first-compression cells in the latitude-season plane as presented in
Figure 3. A comparison of statistical results associated with any hori-
zontal row of 4 cells in Figure 3 should indicate any influence of
seasonal variability within a given latitude belt, provided it is not
masked by the unresolved diurnal variability. Similarly, a comparison
of results associated with any vertical column should indicate any in-
fluence of a latitudinal variability within a given season, without re-
gard to diurnal period.

The three totals in the bottom row of each of the five latitude
sections in Figure 2 represent the sums of the number of soundings in
the four seasons tor any one diurnal period. These numbers are associ-
ated with a set of 15 first-compression cells within which the number
of soundings is increased at the expense of losing the seasonal resolu-
tion. As viewed from the front of the stacked array of Figure 2, this
set of first-compression cells lies in the plane defined by latitude
and diurnal periods as shown in Figure 4. A comparison of statistical
results associated with any horizontal row of these cells permits the
examination of diurnal variability at a fixed latitude, without regard
for season. Similarly, a comparison of results of any vertical column
of these cells permits the examination of latitudinal variability for a
fixed diurnal period, provided that the unresolved seasonal variability
does not obscure the results.

The first four totals in the bottom row of the array of Figure 3
represent the totals of the corresponding columns. Each of these
numbers is associated with one member of a set of four second-compression
cells within which neither diurnal period nor latitude belt is resolved.
These cells constitute a one-dimensional array in which only the season
is resolved. The first five totals in the right-hand column of the array
of Figure 3 are each associated with a corresponding member of a set of
five second-compression cells. 1In this instance, neither the four sea-
sons nor the three-diurnal periods are resolved. Hence, these five cells
constitute a one-dimensional array in which latitude belt is the only
resolved variable.

Similarly, the three totals in the bottom row of the array of
Figure 4 are each associated with corresponding members of a set of three
second-compression cells. In this instance, however, it is the four sea-
sons and six latitude belts which are not resolved. Thus, these cells
constitute a one-dimensional array in which only diurnal period is re-
solved.

The number on the lower right-hand corner of the array of Figure 3
is the identical sum of the corresponding column and row. This number is
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N T M R
T U M I
E M E N
R N R G TOTAL
ARCTIC, BELT 5 14 8 17 12 51
SUBARCTIC, BELT 4 19 16 16 7 58
MIDLATITUDE, BELT 3 15 13 21 14 63
SUBTROPICAL, BELT 2 23 75 41 45 184
TROPICAL, BELT 1 10 29 20 22 81
TOTAL 81 141 115 100 437

Figure 3. Distribution of soundings into four distinct sets of cells —
one first-compression set, two different second-compression
sets, and one third-compression set — where the four sets of
cells distinguish respectively the following seasonal and
latitudinal divisions: four seasonal periods and five lati=-
tude belts — four seasonal periods only — five latitude
belts only, and neither seasonal periods nor latitude belts.
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I R

D G A
A H N
Y T s
ARCTIC, BELT 5 A 7 50
SUBARCTIC, BELT 4 9 11 38
MIDLATITUDE, BELT 3 8 15 40
SUBTROPICAL, BELT 2 51 60 73
TROPICAL,  BELT 1 31 23 17
TOTAL 103 126 208

Figure 4. Distribution of soundings into two distinct sets of cells —
one first-compression set, and one second-compression set —
where the two sets of cells distinguish respectively the
following diurnal and latitudinal divisions. Three diurnal
periods and five latitude belts, and three diurnal periods
only.
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associated with a single third-compression cell in which none of the
three variables, season, diurnal period, or latitude belt is resolved.
The number in this cell is, of course, the size of the total sample,

The total number of cells defined in the four-season classifications de-
scribed above is 108.

Extreme-Season Stratification

In addition to the four-season classification scheme shown in
Figures 2, 3, and 4, the data were also stratified according to a two
extreme-season classification. One of these extreme seasons consists of
a summer extreme which is half the length of the previously defined sum-
mer season, and covers the 46-day period following the summer solstice.
The second extreme season consists of a winter extreme which covers the
46-day period following the winter solstice. These two subsets were de-
signed to aid in the detection of extremes of any statistical model
which depends upon the annual heating and cooling cycle.

As in the four-season classification, the sounding data in the
summer-extreme and winter-extreme classes were further stratified into
three times-of-day periods, and five latitude belts. This stratifica-
tion leads to 30 basic cells for which the sample sizes are shown in
the basic portions of the five layers of the three-dimensional array in
Figure 5. Each horizontal row of these basic cells was compressed across
diurnal periods yielding first-compression cells with numbers of sound-
ings shown in the columns entitled total in each section of Figure 5.
These ten, first-compression, extreme-seéason cells are shown grouped in
the season-latitude plane in Figure 6. Here the results of a second
compression, this one across latitude belts, is shown as two cells with
sounding numbers given in the totals of Figure 6. Figure 6 bears the
same relationship to Figure 5 as Figure 3 bears to Figure 2.

No second-compression, extreme-season cells were obtained by com-
pressing across seasons. This is because the annual mean value so ob-
tained would not be as valid as one obtained from the four, quarter-
year periods. There is, therefore, no extreme-season, second-compression
diagram comparable to the basic second-compression diagram of Figure 4.
There are also no corresponding data cells for analysis.

In the extreme-season category, a total of 12 compressed cells and
30 basic cells yield a sum of 42 extreme-season cells. These cells added
to the 60 basic cells and the 48 compressed cells in the four-season
category yield a total of 90 basic cells and 60 compressed cells or a
grand total of 150 defined data cells.

Sample-Size Distribution Within the Data Cells

A review of the 150 possible data cells shows that a wide range of
sample size exists particularly in the 90 basic cells; i.e., 0 to 37
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Y T S TOTAL
SUMMER
EXTREME - 3 2 5
WINTER
EXTREME 1 1 1 3
TROPICAL, BELT 1
N T N T
I R I R
G A D G A
A H N A H N
Y T S TOTAL Y T S TOTAL
SUMMER SUMMER
EXTREME 2 8 6 16 EXTREME 5 1 2 8
WINTER WINTER
EXTREME 7 1 1 9 EXTREME - 2 1 3
SUBTROPICAL, BELT 2 MIDLATITUDE, BELT 3
N T N T
I R I R
G A D G A
A H N A H N
Y T S TOTAL Y T S TOTAL
SUMMER SUMMER
EXTREME 5 - 3 8 EXTREME 3 - 5 8
WINTER WINTER
EXTREME - 2 6 8 EXTREME - - 4 4
SUBARCTIC, BELT 4 ARCTIC, BELT 5
Figure 5. Distribution of soundings into a three-dimensional array of
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cells distinguishing three diurnal periods. Two extreme=
season periods, and five latitude belts, when the indicated
layers are stacked normal to the plane of the paper in
ascending order of the belt number.




Figure 6.

I U
EN EM
X T XM
TE TE
R R R R
E E
M M
E E
ARCTIC, BELT 5 4 8
SUBARCTIC, BELT &4 8 8
MIDLATITUDE, BELT 3 3 8
SUBTROPICAL, BELT 2 9 16
TROPICAL,  BELT 1 3 5
TOTAL 23 33

Distribution of soundings into two distinct sets of cells —
one first compression set, and one second-compression set —
where the two sets of cells distinguish respectively the
following diurnal and latitudinal divisions. Two extreme-
season periods and five latitude belts, and two extreme-
season periods only.
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soundings. Sixteen basic cells contain no soundings from our sample,

14 contain soundings such that there is one and only one data point at
any altitude, while 10 additional cells contain soundings such that the
greatest concentration of data points at any particular altitude is two.
Since our programs made statistical analyses only for sample sizes of

3 or more, no computations were made for 40 of the basic cells. Hence,
results exist for only 110 data cells.

There are at least four general factors which contribute to the
disproportionate distribution of the sample size; these factors involve
geographical, sociological, psycological and astronomical considera-
tions. Of these, only the latter can be specifically defined, but some
subjective comments appear to be applicable to the others. The more re-

mAato navwoan and hanca Fhe mihanatdisa and avatris baleas hawe faowar onund-
MIV W QLwaoy L= R AANs AL W AL DUWVAAL VW LW “ AL [ ¥ S S L u\.;.\..g, LAV W - L3N W NALANS

ings merely because of the logistical problems involved. The first half
of the winter-extreme period between December 21 and mid-January have
very few soundings in any latitude belt largely because of the holidays.
Arctic and subarctic regions are most uncomfortable during the winter,

and field parties tend to avoid discomfort by avoiding extreme conditions.
These reasons are largely responsible for the fact that only 37 percent
of all extreme-season soundings occurred during the winter-extreme period.

In retrospect it is apparent that defined astronomical conditions for
day and night divisions in our study are responsible for a large amount of
the disproportionate distribution of sample size, particularly in latitude
belts 4 and 5, although these reasons also apply to a lesser degree to lati-
tude belt 3. Our definition of daytime required the local elevation angle
of the sun to be greater than 30 degrees. It may be demonstrated, there-
fore, that no winter or winter-extreme daytime conditions are possible in
latitude belts &4 and 5 and that only a few hours of such daytime condi-
tions exist in latitude belt 3. 1In particular, on the day of the winter
solstice no such daytime conditions exist at latitudes greater than
36.56° and even at the summer solstice, the northern boundary of the arc-
tic belt is just within the latitude which satisfies the condition. Simi-
larly, autumn daytime conditions are almost non-existent in the arctic
belt with the total number of daytime hours per autumn season gradually
increasing as the latitude decreases.

Our definition of nighttime required an earth's shadow height of
300 km. It may be shown that this condition is met at local midnight
when the sum of the latitude and the declination angle is equal to or
less than 71.43 degrees (atmospheric refraction being considered).
Taking the value of the sun's declination angle for those dates which
serve as boundaries to the several seasons as defined by us, one may
readily estimate the periods when no nighttime conditions exists at the
various latitudes. One sees that there is no summer night in the arctic
and almost none in the subarctic. Even at the more northerly portions of
latitude belt 3, summer nighttime as defined by us does not exist for some
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days around the summer solstice. Spring and autumn nighttimes are severely
curtailed in the arctic and partly curtailed in the subarctic and mid-lati-
tudes by our definition.

High-Resolution Stratifications

A finer resolution of the three variables, season, diurnal period
and latitude was also considered during the early part of this study. This
resolution involved eight seasons, six diurnal periods and five latitude
bands. It leads consequently to a total of 240 basic cells without consi-
dering any compression cells. The basic three-dimensional array of cells
for this resolution, with the number of sounding of our basic data in each
cell is given in Figure 7. The many cells in such an array which have
fewer than three soundings make it obvious that our basic data set is too
small for such resolution.

Special Stratifications

In addition to the uniform sequency of data stratifications described
above, several special data groupings were used. The objective here was
to obtain increased sample sizes by selectively grouping some of the higher
resolution cells. The three special stratifications were:

(1) Division of the annual cycle into winter half and summer half
seasons (see Table 2). This grouping was made only for the data in the
tropical and arctic latitude belts.

(2) All data from the subtropical and mid-latitude belts were com-
bined into a single 30° latitude belt class.
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DIURNAL PERIODS DIURNAL PERIODS

1 2 3 4 5 6 TOTAL 1 2 3 4 5 6 TOTAL
0 1 1 0 5 1 3 )
s1 S1 8 2 3 2 |15
E 2 E 2 5 5
A3 A3]l1 3 21 7
S &4 S 4 4 2 7 9 |22
05 05 2 1 3
N6 N6|3 1 3 7
S 7 S7][2 8 2 12
TOTAL 1 1 TOTAL'} 6 1 30 10 15 18 | 80
- EQUATORIAL, BELT 0 TROPICAL, BELT 1
DIURNAL PERIODS DIURNAL PERIODS
1 2 3 4 5 6 TOTAL 1 2 3 4 5 6 TOTAL
04 21112 3 3] 35 of1 1 1 2 1 6
S113 2 2 4 6 1] 18 si|1 4 8 1 14
E2{6 4 4 1 4 4| 23 E2f1 1 3 2 7
A3|l1 2 51219 3| 42 A3 1 1 2
sS4l 4 2 12 8 7] 33 S 41 1 7 1 1 |11
o5}1 3 4 1 9 05]3 2 1 6
N 6 4 6 3 1 14 N6|1 2 6 9
s7{3 1 3 3 10 s7]2 5 1 8
TOTAL |22 17 34 51 42 18 |184 TOTAL|10 2 63012 3 |63
SUBTROPICAL, BELT 2 MIDLATITUDE, BELT 3
DIURNAL PERIODS DIURNAL PERIODS
1 2 3 4 5 6 TOTAL 1 2 3 4 5 6 TOTAL
0 1 1 o2 1 3
s 1 s1|1 2 2 5
E2]1 1 7 7 16 E 2|4 1 7 12
A3 1 1 A3l1l 1
S 4ls 8 1 1] 15 A 2 1 7
05 1 21 4 05 31 3 7
N6 9 4 2] 15 N6|2 3 2 7
S 7 1 5 6 s7|3 6 9
TOTAL| 6 2 732 7 4| 58 TOTAL 17 423 2 5 |51
SUBARCTIC, BELT & ARCTIC, BELT 5

Figure 7. Distribution of soundings according to six diurnal periods,
eight seasons, and six latitude belts.

1-34




10.

11.

12.

13.
14.

REFERENCES

U.S. Standard Atmosphere, 1962, National Aeronautics and Space
Administration, U.S. Air Force and U.S. Weather Bureau, Government
Printing Office, Washington, D.C.

Minzner, R.A., and S. Mello, Range and Structure of Ambient Density
from O to 120 Km Altitude, GCA-TR-67-~16-N, GCA Corporation, Bedford,
Mass. (1967) (In preparation).

Buell, C.E., Some Relations Among Atmospheric Statistics, J. Meteor.,
11(6), 238-244 (June, 1954).

Buell, C.E., Statistical Relations in a Perfect Gas Atmosphere, Kaman
Aircraft Corp., Colorado Springs, Colorado, Internal Report (March
1965).

Minzner, R.A., P. Morgenstern, and S. Mello, Tabulations of Atmospheric
Density, Temperature and Pressure from 437 Rocket and Optical-Probe
Soundings During the Period 1947 to Early 1965, GCA Corp., Bedford,
Mass., GCA-TR-67-10-N, Contracts NASW-1463 and NASW-1225.

Minzner, R.A., and W.S. Ripley, The ARDC Model Atmosphere, 1956. Air
Force Surveys in Geophysics No. 86, AFCRC IN-56-204 (Dec. 1956).

Minzner, R.A., W.S. Ripley, and T.P. Condron, U.S. Extension to the ICAO
Standard Atmosphere, U.S. Government Printing Office, Washington, D.C.
(1958).

Minzner, R.A., K.S. Champion, and H.L. Pond, The ARDC Model Atmosphere
1959, Air Force Surveys in Geophysics, No. 115, AFCRC-TR-59-267 (1959).

Smith, O.E., A Reference Atmosphere for Patrick Air Force Base, Florida,
(Ann.) NASA -TN-D-595 (July 1960).

Smith, 0.E., and D.K. Weidner, A Reference Atmosphere for Patrick Air
Force Base, Florida Annual (1963 Rev.), NASA-TM X-53139 (Sept. 1964).

Court, A., A.J. Kantor, and A.E. Cole, Supplemental Atmospheres,
Research Note AFCRL-62-899, (Sept. 1962).

Cole, A.E. and A.J. Kantor, Air Force Interim Supplemental Atmospheres
to 90 Km., Air Force Surveys in Geophysics, No. 153, AFCRL-63-936
(Dec. 1963).

Minzner, R.A., and P. Morgenstern, (1968a) (In preparation).

Stidd, C.K., A Note on the Application of the Hydrostatic Equation
to Atmospheric Statistics. J. Meteor., 11(4), 165-166 (April 1954).

I-35



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

I-36

REFERENCES (Cont.)

Scarborough, J.B., Numerical Mathematical Analysis, 2nd Edition,
John Hopkins Press, Baltimore, Md. (1950).

Minzner, R.A., and P. Morgenstern, (1968b), (In preparation).

Minzner, R A., G.0. Sauermann, and G.A Faucher, Low Mesopause
Temperatures over Eglin Test Range Deduced from Density Data, GCA
Tech. Rpt. 65-1-N, Contract NASW-976 (1965). Also J. Geophys. Res..
70(3), 739-742 (1965).

Diehl, W.S, Standard Atmosphere Tables and Data, NACA Report 218
(October 1925, Reprinted 1948).

Minzner, R A., Pressure and Density Scale Heights Defining Atmospheric
Models, GCA Tech. Rpt. 64-6-A, AFCRL 64-450, Sci. Rpt. 5, Contract
AF19(628)-1633 (April 1964).

Minzner, R.A., Critical Examination of Equations for Atmospheric
Number-Density Calculations - Computed Values Compared with Observations.
GCA Tech. Rpt. 65-27-N, Contract NASW-1225, (1965)(Submitted to J. Geo.
Res.).

Nicolet, M., Density of the Heterosphere Related to Temperature.
Smithsonian Astrophys. Obs. Spec. Rpt. 75, 30pp., Republished in
Smithsonian Contributions to Astrophysics, Vol. 6, 175-187.

Meteorological Rocket Network Committee, Editors, 1962-1966, Data
Report of the Meteorological Rocket Network Firings Document 109-62.

Minzner, R.A., and G.0. Sauermann, Temperature Determination of
Planetary Atmospheres - Optimum Boundary Conditions for Both Low and
High Solar Activity - Equation Analysis and Error Analysis, GCA Tech.
Rpt. 66-6-N, Contract NASW-1225.

Smith, R.S., Private communication (Sept. 1965).

Smithsonian Astrophys. Observatory, Listing of 10.7 cm Solar Flux.




APPENDIX A

STATISTICAL GAS 1AW GRAPHS

I-37



oclt

L 2 4

* & ¢ & & & & O ¢ 4+ ¢ 2

NOILISNVYL VNYNIQ ON1¥dS VI 1d0¥lL
3GNL1L9Y 30 NOILIONNG Vv SY NOILVND3 MV SV9 773ng 3HL 40
J¥NSSIY¥Yd NV3IA JHL Ol 3INVIYVAOD 3HLI 40 NOILNGIYLNOD LNIDJY¥3d

- WX =3aNL11V
oLt ool 0] o8 0L 09 os ot

[ ] L4 v L ] v v v L ] v 4 v - L] v v

[ 4
s 0000000000000

=V -914
(o]
*0ol-
S~ ]
-» o
. .|
. .
. 3
+ 0
+ 1
+ N
+ 3
+ o
+ G -]
+ 3
+ d
+
*
*+ 0t

S371dWVS * ON

I-39



L]

* ¢ ¢ & & & & P+ e

INI1AVQ ON I YdS IvVI1d40YL
30N1117Y 40 NOILINNS VvV SY NOILVND3 MV SV9 773ng 3HL 30

3YNSSI¥4 NV3IW IHL 01 3IINVIY¥VAOD 3IHL 30 NOILNGIYLINOD LIN3D¥3Id C¢-V

WX -30N111Y
oLt 001 06 0)] oL 09 0S ov
R
ry °
[ 4 00 © 0 0000 000000000 0o
L L 2 L + * * L 4 L L 3 L J + L 2 L 4 L J L +

+

+

* ¢+ ¢

6

* 913

ot -

S - Y
0
Y
Yy
3

0
1
N
3
d

S |
3
d

ol

S3ITdWYS < ON

1-40




oet

4

>

® ¢ & & & & & & 4 ¢ 2 0+ 0

NV3W TVNYNIQ ON1 Y¥dS IvI1d0¥lL
30NL117Y 40 NOILINNS v SV NOILVND3 MY SYD 173ng 3HLI 40
3YNSSI¥d NVIWN JHL OL 3IINVIYVAOD 3HL JO NOILNGIYLINOD LINIJY¥Y3d €~V
WX -30NnL1LY

ott 001 06 08 oL 09 os oy (0]
- A v - hd hd - v * L - L4 L4 - v v v
L 4

. M.ﬂ +

.-.. . .. . .
$oo¢$ v&oo.-l.o.ooooln..ooooo.l\o‘ oo.o-c-o- oco.ooooooo.oooo.oooo.’
*

L

L 4

*

.

+

L 4

*

* . * * * . * ¢ . . ¢ * * ¢ L4 * *
€ v 9 € € € £ € € 14 6 gl 8t 8L €L 1 Ot

*91d

oL~

S- y
0
Y
¥
3

0
1l
N
3
d

* Yy
3
d

ol

S3TdNWVYS © ON

I-41



ozci
- L 4
L3
a
-
-
-
-
*
*
*
Qco-vo
&
*
*
+
L 4
+
+
*
*
* *

N1 1AVQ Y3IWWNS Iviidoyl
3001117V 40 NOILONNS V SV NOILVNDI MV SV 173Ng 3HL 40
38NSS3¥d NV3IW 3HL OL 3IONVIYVAOD 3HL JO NOILNGIY¥YLINOD IN3J¥34d H-v -91J
WX =30N11 L1V

oil 001 06 08 oL 09 0S oY o€
L L 4 * L4 L4 L ] - L ] L J v L 4 L 4 L 4 v - - copl
. a G-~ d
..‘ & o
ooo & .|
S . 4
Cfeey o, S + 3
f e Oocob‘.o oooooo.-.ooooooioooooocoooooooooooooooooo-oooo.) + 0
. 1
+ N
+ 3
+ J
R + 9 M
+ 3
* d
*
+
+ * * * +* + + * + + + L ] * * + +* +oﬂ
v v ¥ ¥ ¥ ¥ ¢ v € € € € €& € ¥ ¥ S37dWYS -ON
—

i




* & ¢ & & & ¢+ & ¢ ¢ % O+ o+ 0

INILLHDIN Y3WWNS VI 140¥L

30NL1LIY 40 NOILINNS V SY NOILVND3 MV SY9 1713N8 3HL 40
3YNSSI¥d NVIW 3HL OL 3IINVINVAOD 3HL JO NOILNBIYLINOD IN3J¥3d =V -914
WX -30NL1 LY

otLt 0]¢] } 06 os oL

- - - v - A 4

r N

09 0s or oe
PO T -]
. 0
. Y
+ Y
. 3
®tecececssssce®®eccccscccese*®s ¢ 0
. 1
* N
+ 3
* J
+ G -]
. 3
+ d
L 4
]
. L * ¢ * * * + 0l
vy L L L % § & S37dWYS * ON

I-43



LN L I B R IR Y T R S S SR S S

(2]

NV3IW TYNYNIQ Y3IAWWNS qvI1d0yl

3aNL117VY 40 NOILONNA V SV NOILVNDI MY SV 7713Ng 3HL 40

914

WwWxeoaa

O WXow2e

33NSS3¥d NV3IW 3HL OL 3INVIYVAOD 3HL 30 NOILNAIYINOD IN3D¥3d 9=V -
WX =30Nn111YV

otl 00t 06 08 0L 09 0] ov oe
v L4 v v L - » L 4 v v - v v v - v v 4°—l
bml

+

. d 3

=% : RES .
. ob oo AT L SR o.ooo-ooo.oooﬁnoooooon.oooo‘o 00

. %l.oon *

l.'. +

oo +*

+

.G

L

*

+

L

* + + * +* * * * +* + + * + * * * + 00—.

¥ S L 9 8 6 6 8 6 8 6 2L 21 2L €L 1L 11l €

S3TdWVS - ON

I-44




o
o~
P

>+ +

® ¢ & & & & &+ 0 & & e b

NOLLISNVYL TVYNYNIG . NWNLNY vI1d0ylL
3001117V 30 NOILINNS V SV NOILVAD3 MY SVY9 173ng 3HL 40
J4NSSI¥d NVIW 3IHL OL 3IIONVI¥VAOD 3HL 40 NOILNGIYLINOD IN3J¥3d

WY =30NL1 LY
ot ool 06 0]:] 0L 09 0S ov
v - L) L) - L] v [ J L ] L] L) v v v v
¢ ¢ * [ * ) * * * L ] * L g ¢ * L

Al 4

[ ]

¢ ¢ & &+ O+

® ¢ ¢ & 4+ o+ & & o

*913

ot -

G- o
0
Y
Y
3

0
i
N
3
d

S d
3
d

ol

S31dWVYS * ON

I-45



[ 4

® ¢ ¢ ¢+ ¢ F ¢ P e e e

JWl 1AVQ ‘ NWNLNY IvVI1d0dl
3aNLILIV 30 NOILIONNS ¥V SV NOILVNADI MV SV 1713ng 3IHL 40
JYNSSI¥d NV3IW 3JHLI OL 3IINVIYVAOD 3HL 3O NOILNGIYLINOD IN3JY¥3d
WX -3001117V
oLl ool 06 o8 0L 09 0s ov

v L 2 L 4 v - L 4 L 4 L 4 L v v v v - v

8-V +914
(0]
40—!
« G- d
& o
* d
+ o
. 3
+ 0
. 1
+ N
+ 3
+ J
+ S o
+ 3
+ d
+
+ 0l

S37dNWYS - ON

I-46




Y

® & ¢ & & & 4 & & 4 ¢ 0+ P+

3WILLHDIN NANLNY : IvI1d0¥lL
30NL1L9Y 30 NOILINNG ¥V SY NOILVNDI Myl SVYD 773N8 3HL 40
JY¥NSSIAd NV3INW u_.:.. 0l 3INVIYYAOD 3HL 34O NOILNGI¥LNOD IN3JY¥3d 6~V 914
WY =30N1E LY

I-47

oLt 001 06 08 oL 09 0Ss or oe
v v A 4 > v L 4 v L 4 L 4 L J L J L ] L 2 L J v L 4 v ‘OP-
-
. aG- ]
LI - 0
* - . ]
.. . . * .
¢t o 3
‘. ...‘..'......'......'......’..........................Q. .o
. 1
. N
. 3
. 3
. . + S -]
. 3
¢ d
.
*
* + * * * +* + * * * * * * * * * * 00—
€ ¥ ¥ € ¥ ¥ S 9 8 Ll €L €L vt 2L 1L 8 S3INIWYS °ON




’

® ¢ ¢ & & O+ ¢t e e

NV3W TVYNANIQ

30NL117V 40 NOILINNYS vV SY NOILVNDI MV SVD 113Ng 3HL 40

J¥NSS3I¥d NV3IW 3HL 01 3INVIYVAOD 3HL 40 NOILNGIYINOD 1IN3DJ¥3d 0TV -914
WY -3aNL 1LY

06 08 oL 09

NWN1NY

* L 4 L 4 L 4 A4

L 4
0ee®®®%e %4 00000000 %0000°°°°% 50500000

+ + * * +

14 S S 9 L 6 ie

IvIIdoyul

+ *

€2 €¢

+*

12

+

1A}

o€

v Tol-
« G- ]
s 0
+ .
+ ]

3

. .0
¢ 1
+ N
* 3
+ J
+S o
+ 3
¢ d
+

* + 0l

2l 8 S37dWVS - ON

I-48




oclt

® & & O ¢ & & & O+ & 4 & & D>+

NOILISNYYL JVN3NIQ : HILINIAM IVI1d0ylL
3aNL117Y 30 NOILONND VvV SY NOILVND3 MY SVY9 773Nn8 3HL 40
J¥NSSI¥4 NVIW IHL OL IINVIYVAOD 3HL 40 NOILNGIYLINOD IN3J¥3d
WX =30NL 117V

oti 001 06 o8 oL 09 06 ov

L 4 v L 4 L 4 - - A4 v L 4 L 4 - v v -* v

11-v

*

L

¢ ¢ ¢ & & & 0

* ¢ 4 ¢ O+ 0+

* 914
olL- |
G- ¥
0
¥
Y
3
0
1
N
3
o)
S ¥
3
d
ot

S3TdWVYS °* ON

1-49



[ 4

[

* ¢ P+ P ¢ & O+ b ¢t ¢ P e e e

InilAva : dILINIAM WI1d0ul
3QNLILV 30 NOILIINNG VvV SV NOIKLVYAD3 MV SVD 773Nng 3HL 30
3YNSSIYd NV3W 3JHL OLl 3IINVIYVAOD 3HL 40 NOILNGIYLINOD LINID¥3d
WX =-3aNn111v
ottt ool 06 o8 0L 09 - 0§ ov

L 4 L 4 L 4 * - A 4 - L 4 L 4 v - v v v

"o 0,0 o™ o
LR esecee®

21~V .94
(0]
*ol-
a G- Y
- o
+ .
* d
* 3
+ 0
+ 1
+ N
+ 3
+ 0]
+ S d
+ 3
+ d
+*
+ 0l

S37dWYS * ON

I-50




ozt

® ¢ & & & & ¢ B 4 e T s e >

NV3IW TYNENIQ YILINIAM Ivd1d0¥l
3GNL1 L7V 40 NOILONNS ¥V SY NOILVNDI MV SYD 773ng 3HL J0

JYNSSIY¥d NVIW 3IHL OL1 3IONVINVAOD 3HL 40 NOILNGIYLINOD IN3IJ¥3d
WY =3aNL 1LY
ott 001 06 08 0L 09 0s ov
- v v - - v - L L 4 L v v v v v hd
* * * * * * * ) + * [ [ * [ * [ J

€ € oL ot 6 9 S €

v
D
=4
€I~V -914

0]

*ol-

a G- d

. 0

. Y

. ]

. 3

+ 0

. 1

+ N

. 3

+ b

+ S ]

* 3

¢ d

L 2

L 4

* 0l

S37dNVYS ° ON



1 4

* ¢ ¢+ ¢ ¢ & O+ e e

IJNILLHOIN JWIYLXI ¥3IWWNS VI 140yt
30NLILIV 40 NOILINNA v SY NOILYN®3 My] S¥YS 173ng 3IHL 40
J4NSSI¥d NVIW IHL OL IINVINVAOD IHL 40 NOILNGININGD INIIN¥Id HI-V - 914

WX =3aNLily
ottt 001 06 08 0L 09 0S ov 0]
v v v L v - v v v L 4 v v L 4 v v v (OPI
a S~ - |
- o
+ |
* .
+ 3
@see + 0
+ 1
+ N
+ 3
+ J
+ G d
+ 3
+ d
*
. . . + + . + . . . * . . * * + + 01
€ S3ITdHWYS * ON

I-52




oci

¢ & 0 » g

* & & & & & & & 4+ e+

NY3W TYNYNIQ JA3YLIX3 YIWWNS

IvI1d0dl
30NL147V 40 NOILINNG vV SY NOILYND3 MV SYD 173Nng 3HL 40
3YNSSIUd NVIA IHL OL IINVINVAOD 3HL 3O NOILNGIYLINOD LNIJ¥3d

oy

s woe** se0evecnccce®

WY =3aN111V
ott 001 06 08 0oL 09 0s
L 4 v v * * L4 v v L J L 4 v v L 4
.o ~o.
+* * L * * * + * +* * ¢ [ ] *

B
v
¢1-v * 914
0]

v TOol-
saS- ]
- 0
+ ]
* Y
* 3
+«0
. 1
. N
. 3
* o)
+ G ]
+ 3
¢ d
*

*
¢ * 0l

€

S37dWVYS * ON



’

¢ ¢ ¢ S ¢ & & & e+ >

NVIW TVNYNIA  ° 3W3Y1IX3 YILINIM IVI1d04L
3GNL1LV 30 NOILONNS V SY NOILVND3 MV SVO 7713n8 3HL 40

914

Wrxrooaon

A WxowZkMe-

JUNSSI¥d NVIW 3HL Ol 3IONVIYVAOD 3IHL 40 NOILNGIYINOD LIN3JY¥Y3d 91-V -
WX -3aNnLI17V
oLl (0]0]} 06 08 0L 09 0s ov oe
' v - - v v L » L J L J v ) v L L ] v 1°—l
a G-
*
+*
+
es0oescens®’, 00
*
+*
N .vm
+
+ + * L ] + + * + +* +* * * * + L * 00—.

S3TdWVS - ON

I-54




0ci

L N 4

* & ¢ & & & & & ¢ & e ¢ e

NOILISNYYL IYN¥NIA NV3W TVANNY VI 1d0ul o
30NLILIV 30 NOILIONNG V SY NOILYND3 My SVYVY 11308 3HL 40 H
34NSS3¥d NY3IW 3HL OL 3IINVIYVAOD 3HL 40 NOILNGIYLINOD IN3D¥3d (I=V °*OId
WX =30NL117V
otlt ool 06 08 0L 09 0S ov o€
A\ 4 v v L J L 4 v L 4 L 4 L 4 L 4 - 3 v L ] L 4 v 4°—l
aS- .
- 0
. |
S . Y
X - S 3
lo'!\oooooooooocooco’ “eeoce oooooQooooooooaocooooo e 0

. 1
¢ N
+ 3
+ d
+ S |
+ 3
* d

*

.

* + + + * + ¢ * . . ] * * L L I ¢+ 0l

€ € € L4 S 9 gL ot 9l e (L

S3ITdWYS - ON




»

L 2R JEK IR BN 2 20 K T RS JEE I T Y N I

™

Inl1Ava © NV3IN VNNNV . WII1d0oyL
3aNLILIV 40 NOILINNS vV SV NOILVND3 MV SV9O 113ng JHL J0O
JYNSS3I¥d NV3IW 3HL OL 3INVIY¥VAOD 3IHL 30 NOILNGIHYLINOD LN3DJ¥3d

AX-3aNLtI LY
oLt 00l 06 08 oL 09 0Ss ov
Ll .
.. .l. -... .0\.)... e ?'e s, .\.. *
0000 - LX) . o e e®ee®sgo00000000 e
* 4+ * * + * * * + + + L 4 + * L

S S 9 9 9 9 9 L 9 9 9L ¥2 €2 12 &8l

81~V

o€

hd .

+ +

SL 6

- 914

ol -

G- Y
0
o
d
3

0
1
N
3
d

S d
3
d

ol

S3TdAYS - ON

1-56




NI LLIROIN "~ NV3IW TVANNYV

3YNSSIYd NYIW 3HL OL 3ONVIYVAOD 3HL 40 NOILNGININOD IN3IINId 6I-V

WX =30N11 17V

ozt oti o[o]} 06 o] 0L 09

v v v v L\ 4 L J L 4 L 4 L L 4 - v v

-

-

-

-

-

*

* ‘.

¢ o'~ oﬁ [ -

toc\ l-.?.l cocﬁooonsocuoloooocnsooo-olooooooooo.oo.o..-oo-oooo-oc

* -...-

. .

*

*

*

L 4

4

*

L 4

* . . * * * * . . . . . .

*

*

VI 140¥1
3GNLILIV 40 NOILINNA v Sy NOILVADI MYy SVO 113ng 3IHL 40

*

Y 0 8 8 6 8 6 8 6 oL el 12 €2 €2 2

*

el

¢ ¢ +%¢ ¢ » »
79)
'

+ ¢

*

* & o o

*  + 01
91 Ol

* 914

Wwxoecoaox

QA WXxoOoWwaZ -

S37dWYS ° ON

1-57



NV3IW VNUNIQ NV3W TTVNNNY WVIId0¥L
3aNLIL7V 30 NOILINNG V SY NOILYADI MV SVD 113Ng 3HL 30
JYNSSIYd NV3IW 3HL OL 3INVINVAOD 3HL 40 NOILNGIYLNOD LN3DJ¥3d 02~V  .9)4
WX =3aNL1LV

oci oLl ool 06 08 0L 09 0s oY oe
v v ] L4 v v v v - ] v L4 - v » v - v T 0tL-
& >
» >
- -
- a S~ .|
L - 0
* * b}
. + y
. .. R ....... o, + 3
0.'..“ o.ﬁa‘o.cococ ¢ Tette e Neaet Ty e cooooloooooocooooooooooooooQoo#O
+ + .—v
+ + z
L 4 + u
L J * o}
+ +m ¥
* * u
* . d
* +
* +
* * + + + * + * + + * . * * * ¢ * * * 0t

6 Ol vl 91 L1 L1 8l L1 02 12 G2 25 €9 29 85 €v LE L2 S3ITdWVS *ON

©o

I-58




oct

» * ¢ 9

»

* ¢ & & & ¢ & e

NOILISNVYL TVYNYNIa ‘ ON 1 UdS Ivaldoylans
30NL1L47V 40 NOILINNI Vv SY NOILVNDI MV SvD 173ng 3HL 4O
JYNSSI¥d NVYIN 3JHL Ol 3INVINVAOD 3IHL 40 NOILNBIYINOD IN3IDU3Id Te-V

WY =3aNn111V
ottt ool 06 o8 oL 09 06 oy (0]
+
[ J
() ¢
o\loo!oolooooooaoooooo o‘ooooocooooocoo-ooo-oui ¢ L ]
+
*
L 4
L
L 4
+*
*
* * + * * * ¢ * + * * * * * * L ] L

€ 14 v 9 L tL 8L 02 02 6L LI L

‘914

ot -

wx oo

O Wk O WwZ -

ot
S371dNVYS - ON

I-59



»

L K BN I 2 K IR 200 T N NN K R B N

Wi 1AVa ON14dS IvI1d40418NS
3aNL1L77Y 40 NOILONNY V SV NOILVNDI MV SvVO 773ng 3IHL 40
3YNSS3¥d NVIW 3JHL 0L 3ONVIYVAOD 3HL JO NOILNGIYINOD 1IN3DJ¥3d

WX =3aN11 17V
oLt oot 06 08 oL 09 0¢ ov
* + . * + * . . + + . . * . +

-

ge-v 913
0]
H ol -
a G- 4
- o}
+ o
+ 4
. 3
+ 0
+ 1
+ N
* 3
+ 2
+ G -]
+ 3
* d
+
+
* 0l

S3I1dWVS + ON

1-60




[ ]

® ¢ ¢ ¢ ¢ & & ¢ > ¢ O & ¢

INILLHOIN - ON1¥dS 21 doy1ans
3ANLILIY 40 NOILINNA ¥V SY NOILYND3I MY SYD 173n@ IHL 40
IUNSSINA NVIW IHL OL 3IINYINVAOD 3IHL 40 NOILNGININOD INIDN¥3d
WY =30NL1L7Y
oLt 0ol 06 08 oL 09 0s ob

v v v v L 4 L 4 v L v v v v - v

v

€=V .94
oe

T ol-

« G- Y
s 0
N |
. .|
+ 3
+ 0

. i
. N
. 3
. p)
+ S -]
. 3
M d
.

.

*t 0l

S3ITdWVYS - ON

I-61



»

* ¢ ¢ 4+ * &t s e

NV3IW TVNENILQ : ONI1YdS Vi1 d0d18ns
30N1117Y 40 NOILINND v Sy NOILVND3 MV SV9 1713Ng 3HL 40
JYNSSIYd NV3IA 3HL OL 3IINVIYVAOD 3HL 40 NOILNGIYINOD LIN3IDN3d

WX =-3aNLil1v
oLl oo! 06 o8 0L 09 oS ov
00)':00.00......0.00 o0 o.niool
+ + * * * * +* * + + * ¢ + * *

€ € 1} L L lt €1 tv2 Ge 6¢& 6€ 6€ 1l Gl

4

%2-V <914
0]
TOol-
s G- o
- 0
+ Y
. ]
. 3
« ¢+ 0
+ 1
+ N
+ 3
* 2
+ G b |
+ 3
+ d
L 4
*+ 01!
€ S37dWVYS - ON

1-62




o
[\Y]

@ ¢ €& & & &+ & O O & 4 o ¢ P P PN

NOILISNVYL TVYNYNIA

oLl

YIWWNS

v doyLans

3GNLILIV 40 NOILINNJ vV SY NOILVNDI MV SYD 173Na 3HL JO
34NSS3¥d NY3IW JHL OL 3INVINVAOD 3IHL 30 NOILNEIYINOD IN3J¥3d ST-v

A\ 4

00t

06

-
400, %0000 %%0 0000000000

WX -30NnL11V
08 0oL

L L 4 L L J
. . . .

09

A 4

0s

ov

L 4

* 914
o€
T ot~
>
s S- ]
- 0
. d
. .
. 3
+ 0
. 1
. N
* 3
. J
+ S ]
d 3
¢ d
L 4
L ]
+ 0l

S31dWYS - ON

I-63



® ¢ ¢ ¢ ¢ ¢+ * b+ F e

AWllAva - Y3IWWNS Ivd1d0¥1ans
3GNL1L7V 40 NOILINNG V SY NOILLYNDI MV SV9 113Ng 3HL J0
3YNSSI¥d NVIW 3HL Ol 3IINVIYVAO0D 3HL 40 NOILNGIYINOD LIN3J¥34 92-V -0l
WY =3anLi 1V

oLt oot 06 (o]:] oL 09 0s ot o€
L4 - - L 4 - L L L ] L L L ] - - v - b 10—..
-« S~ |
r o
. -]
+ Y
+ 3
..........o..........o.. + 0
+ 1
+ N
+ 3
+ J
+ S Y
. . 3
* d
+
. * . * * + * * . * + ¢ + +* * . + 0l _—
L 6 6 6 L $3IdWYS - ON T




&
TS I R

| 4

* & & & & ¢+ O & T 0 0 0+

INILLIHOIN Y3WKNS Ivoi1doyians
30NL1LIY 40 NOILONNS ¥V SY NOILYNDI MY SV9 113Ng 3HL 4O
3¥NSSI¥d NY3IW 3IHL OL 3IINVINVAOD 3IHL 40 NOILNEIYINOD LIN3ID¥Id le-v
WY =3aNL1 1Y

o1l 00t o6 os oL 09 0s oy o€
L - v A 4 v L L 4 L L L 4 v - L 4 v A d v A
[ J

*

L

Oo-oo.o.'\ocooo-ooo-oo-ooooocooooooo +

.

*

L 4

*

L 4

+*

L J

L 4

*

] L 4 * * L * * * * L 4 * L J * ¢ * *

(2]
(]
-
-
N
-
m
-
<
-
m
-
@
F’

L

- 914

ot -

G- |
0
L]
-
3

0
1
N
3
d

S Y
3
d

ol

S37dWVYS ° ON

1-65



[

L A L B L N B B R T O T

NY3IK YNANIQ ‘ 43NNNS IvaIIdoyLans
30NL117Y 30 NOILONNd vV SY NOILYND3 MV SY9 7713Ng 3IHL 40
JYNSSIY¥d NVIW 3HL OL 3INVIYVAOD 3HL 30 NOILNGIYLNOD IN3D¥3d 82~V

WY =-3dNL11Y
oLl 00t 06 08 0L 09 06 ov 0]
] - - v v v - v - L] v v v v v v v v
-»
+
L
oooo‘ , olco *
noooooooooo Seoe” onou.c\coooooooaooocaooooooooo-ooc-ooo.ooco0
+
*
+
+
+
+
+
* L + L 4 L * + * + +* + L 4 L + +* * L g +

14 € € 14 14 S 9 8 G2 62 2¢ ¢ 92 21 6 6

* 914

Wwoxooawx

A 2O wZ -

ot
S3ITdWYS * ON

I-66




ozt

0000000‘000000.00’0.4

NOILISNYYL VNYNIQ - NWNLNY Jvaidoylans
3GN11L7Y 40 NOILONNS V SY NOILYNDI My7 SvD 1713N8 3HL 40
J4NSS3¥d NVIW 3HL OL FONVIYVAOD 3HL 40 NOILNGIYINOD IN3J¥3d 62V 914
WX =300L1 LYV

oLt oot 06 08 oL 09 0s ov oe
v L4 v - L] L] v L4 v L4 v v v v - v *ol-
-
aS- ]
. 0
. d
¢ L
v, ¢ * 3
o“ *e ocooooooooooooo.ooaoo.oooooo.ooco..-o.-co OO
. 1
. N
¢ 3
* d
+S -}
. 3
¢ d
L
*
. * * * * * * . * * ¢ . * * * L] + 0l

8 g ol L1 2t 1 L1 e2 e2 22 8l (L S371dWYS * ON

1-67




oct

[ 2 )

LN I R I B K BN RN RN I RN Y I T TN T N T

Nt lAVQ NWNL1NY IvI1d40y18ns
3aNL1LY 40 NOILINNG ¥ SY NOILVND3 MY SYD 713ng 3HL 30
3dNSS3¥d NVIW 3IHL 0L 3IINVIYVAOD 3H1I 30 NOILNGIYLINOD LIN3J¥3d
WX -3QN1i11v

oil ool 06 o8 0L 09 os ov

L 4 v - v < v * v L 4 - L 4 *

A 4

0e-v -

01>

914

TOol-

£+ S+ > ¢ 0
tn
)

+

L K IR I S

*

* ol

W ax oo

WO WZ -

S3T1dNWYS - ON

I-68




ozt

e <

¢ & ¢ ¢ & 4 O+ " e F *

INILLHOIN NWNLNY I1d0y818Ns

3GNLILTY 40 NOILINNS V SV NOILVNDI MYY Sv9 7138 3HL 40
3YNSS3¥d NVIW 3IHL OL 3IINVIYVAOD 3IHL 4O NOILNBIYINOD LIN3IJ¥3d 1e-
WX =30N01117Y
oLt . 001 06 08 0L 09 0s ov

v v - L v L J v v » v A4 hd hd

o o P0G,
et o cooooo.ooo...o.o‘ooo’ . P A X K L i S
.

* + * * * L 4 * * * * * * * * ] L

S " L oL Ol Ol 92 9¢ 9¢ 9¢ SE€ ve 2¢

\

+ ¢+ &+ ¢ ¢ * > >

*

O ¢ ¢ ¢ ¢ ¢ + o

2

.

‘914

ol

S371dNWYS - ON

wxea«aonx

A WkowZk-

I-69



NY3A TVNYNIC : NWNLNY Ivaidoyians
3GNL1L7V 40 NOILINND ¥V SY NOILYAD3 MV SVO 71713N8 3HL 40
34NSSI¥d NVIW 3HL OL 3INVIYVAOD 3HL 40 NOILNGI¥INOD LIN3J¥3Id €~V -9i1d

WX =-30NL 1LY

ocl otlt 001l 06 08 0L 09 0S ov o€
v v v v - v L4 v L4 v - L4 ] - v v v A T0l-
- -
& -
- a &~ ]
- - 0
. . |
. . d
. . . 3
* oo-.aoooool -Dooooo-ooooooooooooo.’o"ocoooooooo-oa-no-ofuoooOO
+ + 1
+ + N
* * 3
. + d
. + S d
. + 3
. + d
* *
L +
* * + + + + +* * + <+ +* + * * + L 4 * + 00—.

€ € L vl 61 22 €2 22 9y ¥9 +¥9 69 96 2¢€ ¥2 12 S3ITIANVS ° ON

I-70




o
N

[ 2L I N T B R
*e,

* & ¢ &+ & ¢ & & P 0 b

m

NOILISNVYL TVNYNIQ

oLl 0ol
... ) .'
e
. + . .

HILINIM

WY =3anLiLV
06 08 oL 09 0sS

L4 - v L 4 * L J L ] v v v

** olo:-oo-ooooo-o

Ivdidoylans
30N1117V 30 NOILONNS V SV NOILVNDI Myl SY9 11308 3HL 40
34NSS3¥d NVIW IHL OL 3IINVI¥VAOD 3IHL 340 NOILNGIYLINOD 1INID¥3d

ov

L d

ce-v

* ¢ ¢ & ¢ >

* 4 & 4 4+ 4+ o+ 0

ol

914

Wwxao O

A WK oOWwZ-

S3T1dWYS - ON

I-74



oct

[ 2 N 2 Y

[

* ¢ 4+ ¢ ¢ ¢ & * + & 2 0 ¢

3NIL1AVE JILINIM Ivd1d0ylans
30N1117V 40 NOILONNS ¥V SY NOILYNDI My Svd 11308 3HL J0
JYNSS3dd NYIW 3HL 01 3ONVIYVAOD 3HLI 40 NOILNGIYINOD LN3J¥3d
WX -3aN11 LV
ott 00!t 06 08 oL 09 05 Oov
- v -

L 4 - L]

*e 0...-

PP 00000 0 g0®ge0000 0

Neooot

v v S L 8 oL ot oL oL L & 8 L S

he=-v

¢ ¢ S ¢ 4+

+

* 914

ot-

Wwx ax o«

A WX owazZ -

ot
S37dWYS - ON

I-72




[

»

‘.000000000000050§5

NY3W VNY3NIC YILINIM Ivaidoylans
3GNLILIY 30 NOILONNS V SY NOILVNDI MV SV9 7713ng 3HL J0
3YNSSIA¥d NV3IN 3IHL OL 3INVINVAOD 3HL 40 NOILNGIYLNOD IN3D¥3d

WY =3aNnL1 LY
ool 06 08 oL .09 0s ov

v L 4 - - L J v L 4 v L ] v v v

L 4

‘oo
.-o‘o’.
-

sesee o 0os

>» »e
oo oo- o0 g0 Qooocoo.o.ooo
4 .

'o-oo.oooooooo-oooooooooooooo

S L L 8 6 It €t et el #1 9L v1I €L e ¢ £

GE-V

01>

1 4

* ¢+ ¢ & O >

*

* ¢ ¢ 4+ o o+ o

914

oL~

WwaeoeoOa

QA WEKOWL2Z

ol
S3T1dWYS ° ON

I-73



* ¢ 2 S ¢ & ¢ F e

NOIL1ISNVYL TVNUNIA

"INIYLXI Y3WWNS

Ivaidoylans

3ANLILIV 40 NOILONNI V SV NOILVYNDI MY SY9 113ng 3HL 40

J¥NSSINA NVIW IHL OL 3IINVINVAOD 3IHL 340 NOILNGIYINOD IN3IJ¥3d
WY -3GNLIL1TY
oLl oot 06 08 oL 09 0S ov
v L g - » - - L] - L » L 4 - hd
+ L 3 *» + + L 3 <+ L J L 3 * L J L *
€ & 9 g

9€=V - 914 A

0]

TolL-

bml I

- 0

+ .

+ .|

. 3

+ 0

+ 1l

. N

+ 3

+ J

+ G .|

+ 3

+ d

L

L

+ 0l -
S3ITJWVYS - ON .,




oelt

> & + > 4

* & ¢ ¢ ¢ & & e e

AWILLIHOIN " INIYLXI YIWANS IvIidoyians
uoah_._..:.mo NOILIONNYd v SY NOILVYND3 MV SY9 773Nn8 IHL 40
3YNSS3I¥d NVIW 3HL OL 3IINVIYVAOD 3HL 40 NOILNGIYLINOD LIN3J¥3d
WY -3aNLI LY

oLt 001t 06 os oL 09 0s Oov

v he - v v v L ] v b A

f..)o.oo.oooooooo-o..ooooo-oo

Le=v <914

ol

Wwxoox

A WwEowaze-

S3T7dNYS * ON

I-75



* ¢ ¢ &+ b+ P+ e

NV3IW IVNINIQ  ° 3W3YLIXI Y3IWANS viid40y¥L8Ns
3001117V 40 NOILINNY v SV NOILVND3 MV SVO 773n8 3HL 40

JYNSSI¥d NV3IA 3HL 0L 3IINVIYVAOD 3IHL JO NOILNAIYINOD LIN3DJ¥3J
WX =-3aNLI1V
oLl oot 06 08 0L 09 0s ov
v v 4 v .‘ b4 v v L 4 * h 4 v > b g v v
.f.-o.ooo.oo..'o.oo.oocooocoo
+ + * * * + +* +* * + * +* + * * +*

Lt vt 91 st Ol ¢ €

ge-v - 914

*« ¢ ¢+ »r
N
]

+

+ 0l

€ S37dWYS * ON

Wwxooaox

A W O iwZ -

I-76




»

[

* ¢ & & ¢ ¢ & ¢ O+ ¢+ 4 ¢ 4

oLt

InilAva INIYLXT YILNIAM

IvdidoyLans

30NL1L7Y 3O NOILINNY Vv SV NOILVYNDI MV SVYD 713ng 3HL 40
34NSS3dd NY3IW 3HL OL 3INVINVAOD 3HL 40 NOILNGIY¥YINOD IN3J¥3d 6€-V 914

WX -3aNnL1 LV
oot 06 o]} 0L
'-oo‘.o\;o..oo.o‘..o
L] + + + +* + L 4 * ]

0s ov

o€

¢ ¢ & & * 0

+*

*

*

* ¢+ ¢ ¢ 9

ol

WwaxoecoOaox

O W EkowaKr-

S3TdNYS - ON

I-77



]

L 2K I BEE B 2 2 R I I Y Y TR R B

NV3IW TVNUNIG " 3WIYLXI YILINIM Ivaldoy18gns
30N11179V 40 NOILIONND V SV NOILVNDI MV SVD 713Ng 3HL 40

34NSS3Yd NV3IA IHL OL 3IINVIYVAOI 3IHL 340 NOILNGIYLNOD LN3J¥3d O%=V -91d

WY =3anL11v
001 06 08 0L 09 0s ov o€
v A4 - L4 v - L] - L] v v v - v A T 0ot -
a G- .|
- 0
i d
. d
+ 3
8...o...o..o.o...t..l.............o:..... + 0
+ 1
+ N
+ 3
¢ d
+ G ]
* 3
* d
*
+ * * + * * + . * * * + * * * + 01
14 9 8 8 8 6 6 L 9 1] S37dWYS * ON

I-78




NOITLISNVYL TVNUNIQ : NY3W TVANNY Ivaidoylans
30NL117Y 40 NOILIONNG V SV NOILVNDI MV SvV9 173Nng 3HL 40
JYNSSI¥d NVIW 3IHL OL 3IINVIYVAOD 3HL 40 NOILNGIHYLNOD LN3IJ¥3Id 17V -91d
WX -30nlil1v

oect o1l ool 06 o8 0oL 09 0s ov oe
v v v v - - v v v 4 v - v v v v A4 v * 0l -
- -
' .
- -
-~ o «a G- .|
ton .o. . R 0
o " ¢ Y
. ‘e .. * d
* . o ’ . 3

*e0® ® nt e o, o

) oooono o.oooooooo:o"oo-oooooooooooooooo-oo eee ¢ 0
* ¢ + 1
* . N
. * 3
* . o)
. + S -]
. + 3
* + d
* *
L ] *
L ] L J * * * ¢ + * ] L J * ¢ L J L J * L 4 L J QOw

.
Gl 91 6L 22 v2 L2 v GG LS ¥S Sv LI S € S3T1dWYS * ON

0
<
n
~
7]

1-79



L 2 BN K I I 2 N IR TN JEE B R R Y T

(3]

AWt LAva : NV3N TVANNY Iv21d404¥16nS
3GNL117V 40 NOILIONNG Vv SV NOILVNDI MV SVD 71733N8 3HL 40

3¥NSS3I¥d NV3IW 3IHL 01 3IINVIYVAOD 3HLI 30 NOILNGIYINOD LIN3J¥3d

WX -3aN1 11V
ottt 00l 06 08 (0] 09 0s ov
- -oott.l e® v 0w, LY 2 “
ol-oooo seocse0soe © 9000000000000 ®0 “e"
Q‘l-o
+ + + + + * + + + + * * + * +*

€ L L 6 ¢t vl Gl 91 €2 2¢ 8¢ LE B8 92 ¢ti

v

y=vV 914
0]
T 0ol-
&
a G- Y
- o}
. d
+ o
. 3
+ 0
+ 1
+ N
. 3
+ J
+ G d
+ 3
+ d
+*
+ 0l

I-80

S37dNVYS * ON




oet

¢ > ¢ 4

¢ & ¢ & & & ¢ &+ ¢ ¢ ¢ 0 0

IWILLHOIN NY3W IVANNY 1v2140418NS
3GNL117V 40 NOILONNA ¥ SY NOILYNDI MYT SYD 173Ng IHL 40
JYNSSIUJ NVIW IHL O1 IINVINVAOD IHL 30 NOILNGINLNGD LN3IJ¥3d
WY =30NL1LTV
ot 0ot 06 08 oL 09 0s ov

L 4 b 4 v - v v - L 4 v L 4 L 4 v L 4 hd v

.‘cooo-oocooou-ooooooooool e.®®csa®0esosoce*?
P e®e
.'....

* L4 + * * * + ¢ * + * * * * *

1 € 9 9 8 L SL Ll ¥y S 66 LS S S€

ooQo‘ocoo

Ey-v 914

(0]

M *O0l-
a G- .}
. 0
. Y
* .|
. 3
¢ 0
. i
. N
+ 3
* J
¢+ G .
+ 3
+ d
+*
L 4

* *+ 0l

2€ OE S37dWYS ° ON

I-81



LI

..

LA 2N B JEK NN K I R Y I S AR I )

@

3antilav 4o
3¥NSS3¥d NV3NW

oLl
v v L 4
i
S
c;t.oo
* + +
8 6 L1

ool

v

NV3IW VMINIQ
NOILINNd V SY NOILVND3 MV SVD 773Nn8 3HL 40
JIHL O1 3IONVIYVAOD 3HL 30 NOILNGIYINOD LIN3O¥3Id w9V

06

+

8/

NV3NW

TVANNY IvI1d0818ns

WY =30NL 11V
08 oL 09 o¢
v - L 4 L 4 v v b 4 b 4
+ . . . + + + )
IS SS L9 021 8vi 6Vl 6%Vt G2t

ov

*

99

* ¢ ¢ ¢+ P
0
]

+*

+

+

s +o0lL
oy ve

*914

Wwaxaooaoa

A WX ow2Zp-

S3T1dWYS * ON

oy
@
w




NOI1ISNVY¥L JYN¥NIQ ON 1 ddS 3aNL11vI0IN
30NLILTY JO NOILINNI vV SV NOILVNDI MVY SYD 113N8 3JHL 40
34NSS3I¥d NVIW 3HL OL 3IONVIYVAOD 3HL 340 NOILNGIY¥INOD IN3IJ¥3Id S7=V - 914

I-83

WX -30N11 LTV

ozl oLt 00l 06 08 0L 09 0os ov o€
hd A b v h - - - - L - L 4 v L 4 v v - - QO—I
- S~ Y
. N 0
+ . . ]
. °e . ]
¢ S et + 3
. ) Iaooooo 000000 * %0 0000000000000 000 « 0
. - * + 1
. * N
. * 3
. * pj
. ] Y
. ¢ 3
* * m N
* *
* +
* L 3 + ¢ * + + + * +* L 4 * L * L 4 * L 3 L J Qo_.

€ S L oL OL ot ot ot OL Ol Ol 6 & S37dWYS * ON



* ¢ ¢ ¢ & ¢+t et

NV3W TVNANIGQ 4 ONI¥dS 30NL11VIQIN
30NL1L7V JO NOILIONNI V SY NOILVND3 MY SV9 713Ng 3HL 40
3¥NSS34d NV3IW 3HL Ol 3ON VINVAOD 3HL JO NOILNGIY¥INOD LINIDJ¥3I4 97~V -91d
WX -30Nn1I1V

otli oot 06 08 0L 09 0s ov o€
» - v - - - L 4 L 4 v L 4 v L 4 v v v A 10—!
a G- Y
N 0
L * m
o . .|
kS .uz.ﬂ M 3
* oootlloooo-ooooo-oooo'ooooo-a-o-oooooo + 0
+ 1
+ N
+ 3
* d
+ G -]
+ 3
* d
+
* + * * * + + +* + + + * * * * * 00—

€ 9 6 el 2L €L €L et €1 et 2t L Ol S3I7dWVS °ON

1-84




[

* ¢ ¢ & & & 4 O ¢ 0+

NOILISNVYL TYN3INIQ Y3WWNS 30NL1LIVIQIN
3aNL117Y 40 NOILINNG ¥V SY NOILYNDI MY SVYD 173Ng 3IHL 40
3YNSSI¥d NV3IW 3HL OL 3INVIYVAOD 3IHL JO NOILNGINLINOD LIN3IDY¥3d L[V -9Id

I-85

WY -3aNntiiy
ottt 00l 06 os oL 09 0s ot o€
v v v L L 4 v L 4 v - v v v L 4 v . v CQPI
« G- H
23 0
P c e d
o ® 0' .‘ - m
: e 3
e Ooo ooo'-ocoo-oo-ooo-.oo.coo.oo- 00000
ouoooc oo ooo..ooo * 1
. N . N
OQ .“0 ¢ * u
Ocoh ) + U
+ S Y
+ 3
M d
L 4
- *
+ + +* + +* + * L 4 * L * +* L ] [ * [ ] 00—.

€ € ot ot 1t tr L 1L L oL Ot 6 6 8 v S37dWYS * ON



L I I I I I I D T S S S

INTLAVG YINNNS 3aNL1LiVIQiIN
30NnL1L7Y 30 NOILINNS V SY NOILVNDI MY SV9 773n8 3IHL 40
34NSS3dd NVIW 3JHL OL 3INVIYVAQD 3HL 40 NOILNGIYINOD LN3DJ¥3d
WX =3aNlily
ot!l oot 06 o8 0L 09 0s oY

L4 L4 - - L 4 v v > v L 4 A 4 L 4 L 4 g v

ooooul.cc‘nooo.oooo-coooo

8-V - 914
ot
‘OF'
a G- .|
a 0
+ d
. d
+ 3
+ 0
+ 1
+ N
+ 3
+ 2
+ G 4
+ 3
M d
+
+
+ 0l

S37dWVYS * ON

1-86




1 4

(4

* & & & & & ¢ & ¢ & 4 O 0+

INILLHOIN YINWNS 3aNnL11VvIQINW
30NL117Y 40 NOILINND ¥V SY NOILYNDI MY SVD 773Nn8 3HL 40
JUNSS3IYd NVY3IW 3HL OL 3INVIYVAOD 3HL 40 NOILINGIHINOD LIN3JY¥3d

WX =3aNnLt iy
oLt o0t 06 08 0L 09 0o¢ ov
L d L 4 v L v v v v v - v v v L 4 v v
* + + * + + * * * * * * * * ] *

©
o
6%~y * 914
o€
L 4 O#‘
«a G- ]
& o
. -}
. d
+ 3
+ 0
+ 1
* N
+ 3
+ J
+ S d
+ 3
* d
+
+
*+ 0l

S37dWVYS * ON



[

L I K I I I 2 T T I T TR S R

JYNSS3d8d NVIN 3HL OL1 3IINVINYVAOD 3HL 40 NOILINGIYLNOD IN3JY3d 0S-V

oLt

NV3W TVYN3NIQ-
3ANLILVY 40 NOILINNG v SV NOILVAD3I MV SV9D 173N8 3HL 40

ool

06

Y3Nn

WNS

WX =3aNnLilv

08

h 4

0L

v

.O‘..l..

30NLILVIQIN

e0 s 00000, 00%0,,0,,°

.
vl

* + ¢+ +

*

+*

+

* + 01
el L

- 914

Ww e axex Oxx

A WxowszZ i

S3T1dWYS - ON

I-88




o2l

*» &+ P a

* ¢ & ¢ & & & O St e

NOILISNVYL TVYNYNIQ NWNLNY 3aNLilvi0in a
3001117V 4O NOILINNS VvV SY NOILVADI My SV9 1713N8 3HLI J0 -
JYNSSI¥d NVIW 3JHL Ol 3JONVIYYAOD 3IHL JO NOILNGIYINOD LN3IDN¥3Id 16~V - OId
WX =30NL1 LY
ottt ool 06 08 oL 09 0s ov oe
v v v - - v - - L] L4 v v v L - v v HO—I
G- .
> o
+ -]
.....l & m
..ooocoooé soo . ¢ 3
A R R oooo.t “eecvcsssscesescs®eccoccce ¢+ 0

. i
+ N
+ 3
+ 9
+ S Y
. 3
. d

*

+

* ¢ + + * + * + * . + * * * * + *+ 01

n *

£ S3TdNWVYS * ON



* ¢ P+ P+ P+ ¢ ¢ ¢ 4+ ¢ s e

NV3W TVNINIQ NWNLNY ANLILVITIN
3GNL1L3Y 40 NOILONNS vV SY NOILVNADI My SvO 173Ng 3HL JO

3YNSSI¥4 NVIW IHL 0L 3IINVINVAOD 3HL 40 NOILNGI¥INOD LIN3J¥3d SV

WX =3aNn1i L1V
otlt oot 06 08 0L 09 01 ov

- v v - * - ] - L v v v L ] v - v

- 00.0 ‘e - _* .

-
. D 0
s e o ® ) L S X R R R R I

e %°

o€

* 914

ot -

Wwx ax O

A Waow2Z -

ol
S37dWVS * ON

I-90




[ 4

* ¢ & S & 2 4+ &+ & & P 4 &

.

NOILISNYYL VYNY¥NIQ © H3ILNIM 30nL1LVIAIN
30NLILTY 40 NOILINNSG VvV SY NOILYND3 MV SVYD 773n8 3HL JO
3¥NSSI¥d NY3IW IHL 0L 3IINVINVAOD 3HL 30 NOILNEIYLNOD LIN3J¥3d

WY =3ANLY LY
oLl ool 06 o8 0L 09 0¢ ov
v L 4 - v v L 4 v L 4 - - L 4 ] v b v
o “
e . .C.‘O. e® g O
o ®, ses® ol o.noon\. °,
IS 2ng 5,0
L 4 * + L * +* * L 4 * L 4 L L 4 L + *

L 4

13%4 4

* + * ¢ &+ & P

*

* ¢ &+ ¢ o

‘914

wxoomx

A WX WXk

ot
S37dnYS * ON

I-91



L 2

[ 4

L 2N NN IR B 20 2N I B Y TR TR IR T

oti

INILLHDIN

YILINIM 30N1L1LVIQ 1IN

3aGNL1IL7V 30 NOILINNS VvV SY NOILYNDB3 MV SV9D 773Nng 3HL 40
3YNSS3¥d NV3IW 3HL OL 3IINVIYVAOD 3HL 40 NOILNGIYLNOD LIN3J¥3Id ¥S-V -

001

06

NX-3aNn11Lv
08 oL 09 06 ov
+ * * * + * * + * +

o€

914

40—,!

*® ¢+ ¢+ +

+

+ 0!l
L4

W o oo

A Wwoxrowzzk-

S37dWYS * ON

I-92




[ ]

[ 3

* & & & & ¢ & & O+ 0+ 4

JYNSSI¥d NVIA 3HL 04 3IINVINVAOD 3HL 30 NOILNGIYLINOD LIN3J¥3d

otl

-

NV3IW TVNHNIA YIINIM

3aNL1LYIQIN

3GNLILIY 40 NOILINNI ¥V SV NOILVND3I MV SVO 773Nn8 3HL 40

v

WX =300L11Y

00! 06 08 0L 09
s® \
ouoo- 0"!.'.‘.0....00..0.
+ * * * * * * * *
s L 2l ¢ vi Gi

‘..O'Q.OIIO

0s oY

] * *

vt €t

G-V - 914

* ¢ ¢ 4+ &+ ¢ & ¢ 4+ >

* ¢ ¢ ¢ o

*

2L 9

ol

Wwxoeox

O Wk O WwZ k-

S3ITdWYS * ON

I-93



* ¢ 4 b+ S+ & 2 2+

INI1AVG INIYLXI ¥IWWNS 30NL1LVIQIN
3GNLILTVY 40 NOILINNA vV SV NOILYNDI MY SV9 173ng 3HL 40
JUNSSI¥d NVIW 3HL OL 3INVINVAOD IHL 40 NOILNGIYINOD LN3J¥3d
WY =3aNL11 17V
oLl 001 06 08 oL 09 0S ov

v A v g “w A4 hd v

oo.oo'nac‘uc.oooooot-oooo

96~V

o€

O E

oL~

ol

wax ax O @

a W rxroowZX -

S37dW¥YS * ON

1-94




[

* ¢ & & &+ & ¢ ¢+ 4+

NY3IW TYNYNIO  IW3YLIXI YIWWNS 30NL11VI0INW
3aNL11IVY 40 NOILINNS ¥ SY NOILLVN®I MV SYD 173ng 3HL 40
JYNSSIUL NV3IW 3HL Ol 3IINVINVAOD 3IHL 40 NOILNGINLNOD LIN3D¥3d

WX =3aNnL1 1Y
ott 001 06 08 0L 09 0s ov
seo oo ooooonoooo‘o’oooooooooonoooooo'oo
l".. L4
* + + + * + ] * * * 4 L 4 * * L 2

(S=¥ -914

LK JEE R IS R R IR I DR TR IR A T
0
'
O WX OWw2Z - woxoeoux

*

. * ol

¢ S S$37dnWvS - ON

I-95



[ 4

* ¢ F ¢+ 4+ ¢ e

NY3IA TYNENIQ- IA3YLXI HIINIM IANLILVIAIN
3aN111Y 40 NOILINNLA v SY NOILVYNDI MV SY9 173ng 3HL 40
3YNSSI¥d NY3W 3HL OL 3IONVINYAOD IHL 30 NOILNGIYLNOD IN3IJY¥3d 85V -9)4
WX -30NL1 LY

oLt 001 06 08 0L 09 0s ov oe
L 4 v v *» L 4 - L 4 - L v v L L 4 b4 v hd Qo—l
G- -}
- o}
+ d
" .|
+ 3
S .ccc0000v0s00 + 0
+ 1
+ N
+ 3
+ J
+ G - |
+ 3
+ d
+
+ + + + . + + . . + . . . * . + + 0l
£ € € € S37dWVYS * ON

1-96




[

* ¢ & &+ & ¢ & & & 0 & v P or

NOILISNVYL TVNdNnia

NVY3IN VNNV

E[IFRER ALY

3GNL117V 40 NOILONNS v SY NOILVND3 My SYD 1713n8 3HL 40
J4NSSING NVIW 3JHL Ol 3IINVIYVAOD 3HL 4O NOILNGIYINOD] IN3J¥3d 6S-V - 914

*»

61l

0....0..00.0....0.,..0

WX =3aNn111TY
08 0L 09
- v - v . v v
&’ ooou N
e e e * ST
- ....‘ .'..

* * * +* + * L
12 L2 2€ €€ €€ §SE€ EE€

4

*

ce

ov o€
v L 4 L 4 ‘OP

»
("2}
'

&%
LS
L4 .

* ¢ &+ 4+ o+ 4+ 4+

¢ ¢ o

*
. . . + 0l

1€ 0e L2 8l

WwaxocOx

QA Wk oOid Z -

S37dWYS * ON

I-97



[

¢+ + +

* * * & & ¢ & ¢+ o

Int LAVA NV3IW VINNY

3anL 1 LvIQIn

30NL 1LV 30 NOILIONNd Vv SV NOILIVADI MV SVY9 773ng 3HL 30

JUNSSIYd NVIW 3IHL OL IOINVIYVAOD 3HL 30 NOILNBIYINOD IN3J¥3d

WY -3anL 11V
ott 001 06 08 oL 09
v v - - - L ] L 4 - L 4 - L 4
.’0
‘o
e
+ + + * + +* + * + + *

0¢

ov

-

€

oe

09-Vv-9|4

T ol -

oi

Wworaeowow

WX O WwWZ -

S37dWVS

* ON

1-98




o
o

* ¢ & & & & ¢ & O 4 6 ¢ P P* F P PF

3WILLHDIN NVIA TVONNY IMLILYIOIN
3GNL147Y 40 NOILONNY v SV NOILVNDI My1 SY9D 178 3HL 4O
JUNSSIUA NVIWN IHL OL 3INVIN¥VAOD 3HL 40 NOILNGIYINOD IN3IOD¥3d T19-V - 914
WY -30N1 1117V

ott ¢]0]} 06 (0°] 0L 09 06 oy oe
v v v 4 L 4 v v L 4 L 4 L 4 L 4 L L 4 A\ d v v v QOPI
o- a S~ -]
Ol & o
o" * m
. * L ] * Y
oo‘o. + U
M ocoo ooooof.f.oooooooooooo-ooooouoo.ou.oo00
. 1
+ N
+ 3
+ o]
+ G -]
. 3
+ d
*
L 4
* . . . . + . + . . . . . . . + * + 0L

9 6 2L vl vl vl vl L vl vl Pl L S3TdWYS * ON

I-99



* & ¢ ¢ ¢ & & & 0 ¥ S+

(w24

NV3IA JvNINIa NV3A JVNNNY 3aNL1 Lv10IN
30NL117V 40 NOILONNG Vv SV NOILVND3 MYy SYO 173ng 3HL 40
IYNSSI¥4 NVIW 3IHL OL IINVINVAOD 3HL 40 NOILNBIYINOD LINIDY3d

WX -30aNL1 LY

oLt - ool 06 08 oL 09 0§ ov

L 4 v L 4 - L L * » L J L 4 v - L 3 v b 4

-{0.

. 0-00 ) ®e ..0‘0 °

. o S a® g e * . @ P Ld

¢ . o-ho * %, o . teses s e, w000 s00ce’
. ] - l.oolo L]

+ * * + * + + * + + L * * * *

9 9 8 9 l12 62 6¢ 6v €S vS ¥S 25 IS 6v LY

9~V -

+
wn

* ¢ 4+ o

+  +ol
vy L2

914

Wwxowo

A Wk O WwWZ |-

S37dWYS ° ON

I-100




*

® S & ¢ O & & & ¢ ¢+ 4+ ¢ o

NOILISNYY¥L VYN3NIQ-

ON1YdS

J11do¥uvans

3aN1117V 30 NOILIINNG ¥V SV NOILVND3 MY SVY9 113N8 3HL 40
JYNSS3¥d NVIW 3HL Ol 3IONVIY¥VAOD 3IHL 40 NOILNBIYLNOD LIN3J¥3d

oLt 001 06

ce®ee

WX =3aNn1i Ly
o8

- L 4

0L

v v

o0 e

€9~V 914
o€
"ol -~
G- d
R 0
. o
. .|
. 3
¢+ 0
* h
. N
* 3
* J
+ G ]
* 3
. d
*
*
+ 0l

S3T1dWYS + ON

I-101



L]

* & ¢ ¢ ¢+ & &+ b+ ¢ & &+ P e

NV3W TYNINIQ- ON1YdS

J1124vans

3001147V 40 NOILINNG ¥ SV NOILVADI MV SY9 173Nn8 3HL 40
3YNSSIYd NVIW 3HL Ol 3IINVIAVAOD 3IHL 30 NOILNGIYLNOD LN3IDJ¥3d

WX =3aNn1) LV
oLt 00t 06 08 0L 09

v v L 4 L 1 - - - L 4

tooo'.ooolluiooollo

79-V

[ 4

+ ¢ ¢+ + ¢+

+

914

oL -

ot

Wwoxoeoax

A WX O wZ -

S37dWVYS ° ON

I-102




*

* ¢ & ¢ & 4 &+ O+ 0 4+ 2 e

NOILISNYYL VNENIQ Y3IWWNS 211J4vans
3ANLILIV 40 NOILINNS V SV NOILVND3 Mv1 Sv9 113Ng 3HL 40
JYNSSIVd NVIW IHL 0L IINVIY¥VAOD 3HL 30 NOILNGIYLNOD LIN3DJ¥3d S9=V -91J
WX -30Nn11 1V

1-103

oLt oot 06 08 0L 09 (01°] ov o€
4 - - v . - v .. ® - . v v v v v * ol -~
S~ .
. 0
. ¥
. d
. 3
A I T R T e N WA N N RN + 0
. i
* N
\ 3
. d
+ G Y
* 3
+ d
.
L 4
* * * + L 4 L 4 L 4 L * L 4 L 4 * L 4 L L J * OOF

14 L L L L L 9 L L L S S37dWVYS - ON



[ 4

* ¢ & ¢t & b+ bt 4+ 4+

JWILAVA dINWNS 2112¥vans
30NL11L7V JC NOILONNG v SV NOILVND3 MV SVD 113Ng 3HL 40
3YNSS3¥d NV3IW 3HL OL 3INVIHVAOD 3HL 30 NOILNGIYLINOD LIN3IJY¥3d 99-V - 914

nY =3aNnL 11V
oLt 00l 06 08 oL 09 0s ov o€
v v - - v - - v v v v - v v . v HO—..
« G- Y
s 0
+ d
+ Y
+ 3
S L A I o
+ 1
+ N
+ 3
+ J
+ S -]
+ 3
* d
*
+ + . * + + + . + + + . + * * * + 01

£ £ £ £ S S ¢ S31dNWVYS ° ON

I-104




o2t

LI I A |

* & ¢ ¢ ¢ & ¢ ¢ & &t

oLt

L 4

NV3IW YNuNIa -

YINNWNS J11J4vgns

30NLILY 30 NOILINNG Vv SY NOILLVYND3 MYT SV9 7713N8 3IHL 40
JYNSS3IUd NVYIW 3IHL O1 IINVIYVAOD 3IHL JO NOILNBIY¥LINOD LINIJY¥3d

v

0ot

06

WX =30NL11 1Y
08 0L 09 os oY

v

9=V - 914

¢ ¢ ¢ ¢ ¢ 0

¢ ¢ <+ o

* ¢ & o o

oL S

ot

waxaoorx

O WX oOowaZp-

S3I1dWVYS * ON

I-105



* ¢ P+ ¢ ¢ ¢+

NOILISNVYL TVNINIQ NWNL1NV d11dyvans
30NLILIV 40 NOILINNA v SY NOILVND3 MV SVO 173Ng 3HLI 40
J8NSS3¥d NVIW 3HL OL 3IDNVINVAOD 3JHL 40 NOILNGIYINOD LINIJY¥3Id 89"V -91d

WX -3aNn111V
ottt o]0} 06 08 0L 09 0¢ ov o€
v v v v v v v v v v v v v v v v TolL-
+ G- d
- 0
. + &
oo + o
< R e . 3
< - % R uo\.oo loooooo-ooooo.\-coo
.. g ) . 1
oo™’ . N
+ 3
+ J
+ S Y
+ 3
* d
*
+ + + + + +* + * * + * + + * * * + 01

9 L 9 S37dNWYS " ON

1-106




ozt

4

> & >

e & & & & ¢ &+ & O+ 4+ 4+ O+

NY3W TVYNHNIQ- NWNLNY d11d¥vans
3GNLILTIY 40 NOJLONNS ¥ SY NOILVYNDI My SYD 773N8 3IHL 40

I-107

JYNSSINd NVIW IHL OL 3IINVINVAOD 3HL 340 NOILNGI¥LNOD LIN3J¥Id 69-V * D14

WY -3aN1i Ly
oti ool 06 o8 0L 09 0sS oy

- L 4 L 4 L 4 . v - L 4 *

. ‘ooo.lo
e o e e® *eee®,
Y ®

. L A J
oc . . At , ‘ooooo.o.oooo

(¢]

T OolL-

a G~ -
- 0
. Y
. ]
. 3
+« 0

. 1
. N
. 3
+ J
+ S Y
+ 3
. d
L

*

¢+ 0l

9 S3ITdNYS ° ON



[ 4

® ¢ ¢ S+ ¢ ¢ ¢ b+ ¢ P+ s

NOIL1lISNVYL IvNaNIQ - JILINIAM J211J¥vans
3GNL14V 40 NOILINNY V SV NOILVNDI MV SV9 113n8 3HL JO
3YNSSIY¥d NVY3IW 3JHL Ol 3IINVIYVAOD 3IHL 30 NOILNGIYINOD IN3DJ¥3d
WX -30N1117Y

otl ool 06 08 oL 09 0s ov

v v hd Ald v v * v

Ll
oo %t ee®e o0 e"" ® e
® e o0 0"

0L~V * 913
o€
TolL-
«aSG- .
- 0
+ -
+ o
+ 3
+ 0
+ 1
+ N
+ 3
+ J
+ G d
+ 3
+ d
*
* ol

L S371dWVS - ON

1-108




ocl

1 4

| .

¢ & & ¢ ¢ & & 6t 0+ & 2

INILLHOIN HILNIAM

311d4vans

30NLIL7Y 30 NOILIONNS ¥V SV NOILYNDI MY SVD 173Ng 3HL 40
3YNSSI¥d NVIW 3IHL 0L 3IONVINVAOD 3IHL 40 NOILNBIYLINOD IN3J¥Id TL~V - 9)d

WX =3an111Y
oLt 001 06 01} 0L 09
v v L 4 v v - v v L L J - v
- -.\oo.o
.\.
we ®
-o L 4
° *
- -
.. .“
L 4 * * + + * * + * * * *

06 ov o€

v v v v hd QOﬁl
+ G- .|
. 0
. Y
. -]
. 3

eese®00cess 0,000 ¢ 0
+ 1
* N
* 3
* d
¢S Y
+ 3
¢ d
. .
.

* . . * + 0l

.
L 9 9 9 9 ¢ S3ITdWYS * ON

I-109



* ¢ ¢ S+ * S+ & ¢+ o+

NV3IW IYN¥NIQ - YILINIM 21124vens
30NL117V 40 NOILINNI V SY NOILVAD3I My SV 173ng 3HL 40
JYNSSI¥Y NV3IW 3HL OL 3INVIY¥VAOD 3IHL 40 NOILNGIYINOD IN3ID¥3d TL-V - 914
WY -3an111v

ott 001t 06 08 0L 09 0s ov oe
v v v . v - - v v v L v - - v A “O—l
a G- d
- 0
+ d
+ . ]
< + 3
.-o oo.$oooo.o.oo-oooooooo.oo..o...O
. n.-oo.o . 1
oo oo-oo + N
. e . 3
g . 0]
. + S ]
+ 3
* d
+
+
+ + + * * + . . + + . * * * * + + 0l

£ et vi 9L 91 9t 9L +vI et €L €1 €L L1 S3IJJNVS * ON

I-110




02t

[

[

L I

* & & & & & & & &+ ¢ > 4 b

NOILISNVYL TVYN4NIQ - INIYLIX3 YIWWNS J1125dvans
3a0NL1LY 40 NOILINNG v SY NOILVYNDI My] SY9 1713Nng 3HL 40
33NSS3¥d NV3IW 3HL 0L 3IINVINVAOD 3HL 40 NOILNGI¥INOD LIN3J¥3d €L~V
WY =3anLily

oLl 001 06 o8 0L 09 0s oy o€

v v v L 4 v - L4 L 4 - L 4 L 4 - L 4 - v v v

-

-~

+

L 4

L J

®eesess0se ¢

*

+

+

*

+

+*

*

L 4

*

* * * * . + ¢ . * * * * L4 + * * +
€ £

*914

ot-

WwxooOx

O wXx OiwzZ -

ot
S31dWYS ° ON

I-111"



[ 4

* ¢ ¢ 4 ¢ & 2+ ¢ O 4+ v &+

INVLAVO JN3YLIX3 YINWNS 211%3vans
3GNL117Y 40 NOILINNI v SV NOILLVND3 MV SVO 173N8 3HL 40
JYNSSIAd NVY3IW 3IHL OL 3IINVIYVAOD 3HL JO NOILNGIYLINOD IN3J¥3d WLV
WX -3aNLILTY

oLt oot 06 o8 0L 09 06 ov o€
L 4 v L 4 «» v v - v - L 4 L 4 L 4 v v v hd -
+

+

+

‘Qlooooo L

+*

+

+

+

+

*

+

* + L 4 * + +* + + * L 4 * * * * L ] +* +

] 4 vy €

* 914

ot -

S - Y
0
o
o
3

0
1
N
3
d

S )
3
d

ot

S37dWVS - ON

I-112




021

* & & & & & & & ¢ b Ot O F P o>

NY3W VN¥NIG INIULXT YIWWNS J2113dvans
30NLILY 340 NOILINNS v SY NOILYND3I MY1 SVD 173N8 3HL 40
3YNSSI¥4 NVIW 3IHL OL 3INVIN¥VAOD 3IHL 40 NOILNGIYINOD LN3D¥3d
WX =3aNL1 1V
otlt ool 06 08 oL 09 0Ss ov

A4 v  J L 4 v v b4 A\ d

[ ]
'0‘0.'...... ¢

2000000000 OOGOESOSONOBOTPOLS LR I N

L

I-113

GL=V 9|4

+* ¢ & & ¢+ P

* &

* ¢ & ¢ o+ &+ o

S

ol

W ao oo

G WX oOWw=E K-

S$37dn vS * ON



»

* ¢ ¢ & ¢ P+ttt e e

NOILLISNVYL “JVYNiNIQ- JNIYLIXT HILNIM J11Jyvans

3NLILIV 30 NOILONNA ¥V SY NOILVNDI MV SV9 113Ng 3HL 40

914

Wwaxx O

QA WweEowzZz-

JUYNSS3IUd NV3IW 3IHL 0L 3IINVINVAOD 3IHL 40 NOILNGIYLINOD AN3DJ¥3d 9L~V -
WX -3aNn1iL1Y
otl 00t 06 08 0L 09 0S oY oe
- - v .« - - - L 4 L 4 v v L L 4 hd - v 40—l
«a G~
+
L
.. *
ooo% coonoo‘oooooololol o'ooooooc + 0
ooo L X -
.c.o +
’ +
0.1 +
ocl OW
3 +
L4 +
+
* + + + + * * * * * . * * * + + + 01
£ 9 9 9 9 9 9 v 14 14 v v v

S37dWVS * ON

I-114




00000000000000’.

NV3IN TYNYNIQ - 3W3Y¥LX3 H3ILINIM J21104vans
30NL1LIY 30 NOILONNS v SV NOILYNDI MVT Sv9 113ng 3HL 40
JUNSS3I¥d NV3IW 3IHL OL 3IONVIY¥VAOD 3H1 40 NOILNGI¥INOD LN3DJ¥3d
WX -30NL1 1Y

oLt 001l 06 08 oL 09 0s oy
b-o.-.'..o....o..o‘..lo oooQoolooo
oooﬁ\ )
[
* * * * L4 L 4 * * * * * L | 4 [ 4 *

LL=V - 914

LN ]

9

01

T ot~

¢« & &+ o &+

>

*

W ¢ ¢ ¢ ¢ ¢ ¢ o

ol

wxxOoOx

a WO WweeEk-

S37dWVYS °* ON

I-115



LN R IR I IR R B T R S S G OO ¥

NOILISNVYYL wNyNniIa " NYIW TVONNY 2112¥vans
30NL119 34O NOILIONNI v SY NOILVYND3 MYy SVY9 733ng 3HL 40
3¥NSSI¥d NY3IW JHL 0L 3IONVINVAOD 3IHL 30 NOILNGIYINOD INID¥Id 8L~V .9}4

WX -=30N111Y
oLl oot 06 08 0L 09 (0] ov o€
- L 4 L - v v L 4 - - v L v L ] » L 4 v v 40—!
aG- N
- 0
. . + ¥
.o bd e v,
® o . * l'.. * m
ll! QO Clo \O .l.lo * u
s cu -c o-,oo..o aooo-olo o.oon'cotto
“e v -7 T . 1
- oo- ° + N
: . 3
co + U
+ G Y
* 3
* d
L J
L +* Y + * * + * * +* * * L * * L + + o—

v 2l G2 62 62 le le 62 ¥2 vz ¥2 ¥2 €2 9L $ITdAVS - ON

I-116



(=
N

¢ ¢ ¢ & ¢ & & & &+ e P ¥ PP PP PE

Wil Ava © NV3N JVNNNY Jildyvans
ANLILIY 40 NOJLIONN v SV NOILLVNABDI My] SV9 173N 3HL 40
JNNSS3¥d NY3IW 3JHL OL 3INVINVAOD 3IHL 40 NOILINGIYINOD IN3IJDY¥3Id 6LV

WX =-30Nn1 117V
otl oot 06 08 oL 09 (0] ov oe
L L 4 v L v v L 4 v * L 4 v L 4 v v v v A 4
L J
*
¢
ooooooooo-ooooooooooooooooo *
L
L
L ]
+
L
L 4
L
¢+ * . * + * * * * * * L J * [ ] * * +
€ € € € S ¢ €

* 914

ol -

wWwxoecoOoOox

A tWwXx OwaZ @+

ot
S37dNWVS ° ON

I-117



[ 4

* ¢ ¢ 4 ¢ ¢ ¢+ ¢ ¢ P+ e+

INILIHOIN e NV3W VINNY Jdi1Loyvans
30NL1L3V 4O NOLLINNS vV SY NOILVNDI MV SVO 113Ng 3HL 40

JUNSSING NVIW 3IHL Ol IINVIYVAOD 3IHL 30 NOILNBIYLINOD IN3J¥3d 08~V -9Id

WX -3aNLE1V
otlt 001 06 08 oL 09 06 ov

. - v L 4 L v - L 4 v L 4 v - v v v

.\ooooccoooooooooooooo
. OQD..

. L add

I
00 L4
. .)5

o€

H oL -
G- -]
N 0
+ - |
* d
+ 3
+ 0

+ 1
+ N
+ 3
* J
+ G Ny
+ 3
+ d
.

* 0l

v S3ITdWYS -ON

I-118




NVIW TYN¥NIO NY3N TVNNNY 91 194vans
3QNL1L7Y 40 NOILONNA ¥ SV NOILYN®3 MYY sv9 173ng 3HL 40
I4NSSINd NVIW IHL OL 3INVINVAOD 3HL 40O NOILNG@INLNOD LN3J¥3d 18-V - 94
W =30NL1 LTV

oclt ottt oot 06 os 0L 09 06 oY 0]
“ v v - - ] v - - L - L v v L v v v “O—l
L4 &
- « G- .}
- - 0
. . . ]
. > . + ]
. veu % . -o. .’ .-ol-oo-oo . 3
N .o.o ..... . . R .. " .o......a. tes et ¢ 0
.o’ Lo S | 1
* toc . * N
. . . 3
* . + o}
¢ + S Y
* . 3
* * &
. .
. .
* * * * . . * * * . . . * * . * ¢ . + 0l
S S v € € ¥ 21 le Le 8e Oy Oy Ov Se ve ve 9€ GE €2 S3IVINVS °ON

I-119



L 4

* * " e e

NOILISNVYL TVNYNIQ ON1¥dS

1104V

3aNLI1V 40 NOILINNG v SY NOILVNDI MV Sv9 717308 3IHL 10
3YNSSIYd NY3IW 3HL OL 3INVIYVAOD 3HL 40 NOILNGI¥INOD IN3JY¥3d  ¢8-V - 9Id

WY -30NL11V
oLt 001 06 08 0L 09

- v v v L 4

<
»

0S oy o€

W x x O @@

‘..Ol.otooocvclsllc

+
A W rx oOowaZ -

+
* + + + + 0l
14 S OL LL LL S37dWVS < ON

I-120




02!t

*

> »

* ¢ ¢ & &+ ¢ 4 & & e e

NY3W TYNYNIQ - ONI¥dS 1104y
3GNLILV 40 NOILONNI ¥ SY NOILYNDI My SV9 113ng 3HL JO
JUNSS3I¥4 NVIW 3HL OL 3INVINVAOD 3HL 4O NOILNGIYLNOD LIN3IY3d
WX -30Nn11 17V

ott 00l o] 08 oL 09 0S ov
ool\oocooooooooooolo-
* ¢+ * * * * * * * * * * + *  J

€ L4 9 ()

€8~V - 914

o€

v T Ool-
aG- ]
- o
* .
. Y
. 3
+ 0
+ 1
* N
* 3
. J
¢S .|
* 3
¢ d
L 4
*

¢ + 0l

el i

S37dWYS * ON

I-121



[ 4

* ¢ F P+ *+ 4 b ¢t e e

NOILlISNYYL VNYNIQ Y3IWWNS 110yV
3aGN1L147Y 40 NOILINNA v SY NOILVNDI My SVH 173ng 3HL 30

3YNSSIYd NVIW 3IHL OL 3IINVINVAOD 3HL 30 NOILNGIYLNOD IN3IDY3d  48-v - 9id

WX =300L117V

oLt 00l 06 08 oL 09 0s 0] 4
L L 4 > v v v - - - - L 4 - L - v v
* + + + + * * * * * L 4 * * * + *
S el vl

+* ¢ ¢
n

*

*

* 0l

¥l S3TdWVS - ON

Wx oeox

A W O wZ |-

I-122




ozl

* ¢ & & & & & & " ¢ e > > » o

InilAva Y3WWNS

3YNSS34d NVIW 3HL OL 3IINVIY¥VAOD 3IHL JO NOILNGIYINOD IN3J¥3d

WX =3aN111v
oot 06 08 oL 09 0¢

L 4 v v b 4 L * v A 4 L 4 L 4

oLt

- v

”»*

110V
3aN11LY 40 NOILINNY v SV NOILVND3 MY Sv9 173ng 3HL 40

of¥

A4

™ ¢

19 4

»

4

¢ ¢ ¢ o+ o

* ¢+ & 4 ¢ ¢ O+ o+ 0

€

ot

o914

Wwxoox

QWX oOwXh-

S371dWVYS - ON

I-123



4

* ¢ ¢ 4+ 4+ 0+ 4+

* ¢ ¢ ¢ & o+ ¢

NV3W JYN3NIa : Y3WANS

211J¥v

30NL1L7V 40 NOILONNJ ¥V Sy NOILVNDI MV Sv9 1713Ng 3HL JO

34NSSI¥4 NVIW 3IHL OL 3INVIY¥VAO0D 3IHL 30 NOILNBIYLINOD INIDU3d

WX -300111V
otl 001 06 08 0L

L 4 - v v A4 hd 4 L 4 v v

09 0s
wt o, P

* +* *
€ v

ov

\.oooooooooo

+ +*

8 Gl

98-V - 914

o€

M TOol-
« G- S
- 0
+ d
. ]
+ 3
+ 0
+ 1
+ N
+ 3
+ J
+ S Y
+ 3
+ d
+
+

L Oop

Ll Ll S37dWYS * ON

I-124




02t

| N}

¢ ¢ * & ¢ O &+ & " 0 b ¢ >

NOILISNYYL TVNYNIGQ NWNLNY 1 10uY

30014117V 40 NOILONNA vV SV NOILVND3 My SV9 113N8 3HL 4O

34NSS3¥d NV3IW 3HL 0Ol u,uz<_m<>oo 3H1 40 NOILNGIYLINOD 1IN3J¥3d

WY -30NL11TY
ott ool 06 08 0L 09 0¢s oY
L 4 L 4

v L 4 - L 4 L 4 L 4 v

foeoe?®

v

e,

L

(8=V -9} 4

(0]

COFI

&

>

aS~- - |
a 0
* o
. .
. 3

s o0

. 1
. N
+ 3
+ d
G .
. 3
. d
L

*

*+ 0l

L S37dWYS - ON

I-125



* * ¢ & ¢ ¢+ S+ + 4+ ¢ 4+ P

NV3W TVNHENIQ . NWALNY 1 1J¥Y
3001147V 40 NOILONNS v SY NOILVN®3 MvY Svd 7173Ng 3HL JO
JYNSSI¥4 NVIW 3IHL Ol 3INVIYVAOD 3IHL 30 NOILNGIYLINOD IN3DY3d
WX -30N111Y

oLl oot 06 08 0L 09 0S - Ov

v L4 L 4 4 L 4 v L 4 L J » » - »

‘.....

88-V * 914
oe
Tol-
«a G- .|
- 0
+ o
+ d
+ 3
000
+ 1
+ N
+ 3
+ J
+ G ]
. 3
* d
+
+ ol

8 S37dWVS * ON

I-126




*

¢ ¢ & ¢ & & s 4 ¢

NOILISNYYL JVNUNIQ H3INIM J110yvV
3aN1117V 40 NOILINNS v SY NOILVNDI Myl SV9 773N 3HLI 40
JUNSS3I¥d NVIW IHL OL IINVIYVAOD 3HL 40 NOILNGIYLINOD LN3IJY¥3Id 68-V - 9Id

WX -30NLI LY
otlt 001 06 08 oL 09 06 ov 0]
v - hd v A4 v v L - L 4 v v v hd v v COwI
«a G- ]
> o
+ Y
’, * Y
oni R 3
®enet O

g 1
* N
. 3
* d
+ S Y
+ 3
¢ d

+*

*

¢ L 4 4 * * + + * L 4 * * * L J * * L 4 OF
8 8 S3ITdNWYS - ON

1-127



]

* ¢ ¢ ¢+ ¢+ F P E e

IWILL1HOIN YIINIM 211048V
3aNL117vY 40 NOILIIONNG v Sy NOILVAD3 MY SVH J73ng 3HL 40
3¥NSSI¥d NVIW 3IHL Ol 3JONVIN¥VAOD 3HL 40 NOILNGIYINOD LIN3I¥3d
WX -3an1t1Lv

oLt ool 06 08 0L 09 0S ov
‘tll..

+ + + + + * + * L +* + +* + * L ]

9

9

06=V -914
0]

*olL-
G- o
- 0
+ .|
+ -

. * 3
.0
+ 1
+ N
+ 3
+ J
+ G -]
+ 3
+ d
* 0l

9 S37dWVS - ON

I-128




[ 4

® ¢ & & & & & & ¢ ¢ 0 s &+ 2

NV3W TVYNYNIQ , YILINIM 1104y
3aNL11Y 40 NOILONNJ VvV SY NOILVND3 MV SvO 7713N8 3HL 40
J¥NSSIUA NVIW 3HL Ol 3IINVIYVAOD 3HL 30 NOILNBININOD LIN3D¥3d
WX -3aN111YV

oLt 00t 06 o8 0oL 09 0S oY

] v v v v - v L L 4 L 4 L} L 4 v v -
.50

* ¢ + * Ox * * * * * * * [ * *

€ 8

16=V * 914

o€

v TolL-
» S~ .
& o
. Y
+ Y

L] ¢ u

00000
* 1
+ N
+ 3
+ o]
+ § .
* 3
¢+ d
*
*

s +0l

vl vl S3ITdAYS * ON

3

I-129



* & 4 & &+ & ¢+ 24 s

-y

NOITLISNVYL VNinia IW3YLX3 Y3WWNS J11L0uv
3001117V 40 NOILONNYA v SV NOILVNDI My SvyH 113N8 3HL J0

3¥NSS3I¥d NV3IW 3IHL 0L IONVIYVAOD 3HL 30 NOILNEIYLNOD IN3J¥3d

®® L0

WX -3aNnL1 LV
otli oot 06 08 0L 09 0s ov
+ + . + . + + + . . + + . * *

v

26~V - 913

o€

Tol-

ot

woxoeoaox

A Wk OwWZ -

S37dWVYS <« ON

I-130




o
”.Qﬁ

[

* ¢ ¢ & ¢ & 2 O O 44 2+ 4

Wi LAva 3AN3YLXI YIWWNS 1124V
3ANLILIV 40 NOILONNS vV SV NOILYND3 My SVD 773Nng 3IHL JO
JYNSS3IUd NVIW IHL OL 3IINVIYVAOD 3HL 4O NOILNGIYLINOD LIN3DJ¥3d

WX =3anLi1Lyv
otl 001 06 08 0L 09 (0]} ot
o.o- oo
+ [ 2  J * + L 4 * * L * * L 4 * ¢ L ]

m *

€6~V - 914

* ¢ 4+ S S+ + O+ »

+

*

* ¢ ¢ 0o o

€

ol

waxooox

A Wk oOwZxk-

S37dWYS - ON

I-131



[

* ¢ ¢ & ¢+ & F O 4+ * e+ 2

NV3W TVNaNIAd © 3IN3YLXI Y3WWNS

21108V

3aGNL1L7Y 40 NOILONNA vV SV NOILYNDI MV SVY 173Ng 3HL 30

34NSSIY4 NVIW 3IHL OL IINVINVAOD 3HL 30 NOILNGIYLINOD LIN3JY¥3Id W6~V

WX -30Nn11LY
oLt 0]0] } 06 08 0L
+ + + * * * * . . .

‘.0..0.0-0
.

+

+*

® 4 o

* 914

ot -

G- Yy
0
y
-]
3

0]
1
N
3
o)

S m
3
d

ot

S37dWYS ° ON

I-132




»

* 4 & ¢ ¢ b

NOILISNYY¥L VN3NIQ IN3YLIXI HIINIM 110uY
3aN11Lv 40 NOILINNI Vv SV NOILVND3 MVT SVYD 173Nng 3HL J0
3YNSSI¥d NV3IW 3HL OL 3IINVIYVAOD 3IHL 30 NOILNAIYINOD LIN3JY¥3d ¢6=-v * 914
WX =-3aNn1ilv

ottt 001 06 08 0L 09 0§ ot o€
L 4 v - - - v L4 L 4 L J L 4 A 4 - v v b4 v ‘OP'
a G- ]
- 0
) N
¢ d
. 3
Q.oooo « 0
+ 1
+ N
+ 3
. J
+ G .|
+ 3
M d
+
*
+ L J * + * L J * [ + * L * * ¢ * QOF

.
v v S3TdKYS < ON

I-133



»

* ¢ ¢ & ¢ 4+ ¢t e

N

NY3IW TYNINIQ  ° 3W3YLIXT YIINIM

1YY

3aGNLILY 40 NOILINNG v Sy NOILVAD3 MV SVY9 113ng 3HL 40
JYNSSI¥Yd NVIW 3JHL Ol 3IINVIYVAOD 3HL 30 NOILINGIYINOD IN3ID¥3d4 96~V

WY =3aNnLi 1V
oLt ool 06 08 0L

v v 4 A 4 v v b 4 L 4 v

09 0s ot

0€

+* ¢+ S+ ¢+

+*

914

ot

ot

wxooa

A WX O Ww=x k-

S31dWVYS * ON

I-134




[ 4

TP SR B I R T SO

NOILISNVYL TVN¥NIQ
3ONLILTY 30 NOILINNJ Vv SV NOILvNd3 MVY SvY9 7173Nng 3HL 40

J¥NSS3I¥g NVIN 3IHL OL 3IINVI¥VAOD 3IHL 4O NOILNGBIYLNOD IN3ID¥3d

ott

v

v

001

06

NV3A TVNNNY

WX -30NL 1 LY

08

0L
v L 4 L
L + <

09

v

0%

Il

011/

L6=V - 914

ov 0]

&
« G- .|
- 0
. -]
. Y
. 3
PO OO

o q0 .ooo .—.
¢ N
¢ 3
* 9
+ S ]
. 3
* d
L
.

¢ ¢ *+ 0l

62 Oy O S37dWNVYS °ON

I-135



[ 4

L A B A 2 2 I I IR IR T T S Y

INILAVO NV3W JVNONNY 11V
30NL 1LV 40 NOITLIONNG v SY NOILVNAD3I MV SV 1713N8 3IHL 40
34NSS3¥d NVIW 3HL OL IINVIYVAOID 3HILI 340 NOILNBIYLINOD LINIDY3I4 86=V -9}4
WY =30NL1 LY

otl 00l 06 08 0L 09 0s ov oe
L] v v - - v L] L4 - - v v v - v - * ol -
«a G- d
> o
+ o
. ]
* 3
essessec e, 4+ 0
+ 1
+ N
+ 3
+ J
+ S -]
+ 3
+ d
+
+ . . . . . . . . . 3 . . + . . + 0l

L4 4 v € S3INdNWVYS *ON

I-136




021t

> > » 4

¢ ¢ ¢ & ¢ & ¢ & P ¢ O 0

INILLHOIN - NV3IW TYNNNY 21104y
3aNL117Y 30 NOILINNG ¥V SY NOILYNDI My SV 173N8 3HL 40
4NSSIHd NYIW IHL OL 3INVINVAOD IHL 340 NOILNGINLINGD INIOUI4 66~V - 914
WX=-300L117V

ott ool 06 0] oL 09 (01 ov o€
v v L g L 4 v A g A4 A4 - . v v v v v v lO—l
-
-
« S~
'S
L 4
L
ﬁ\ooo'o *
®ae oOO
*
.
.
.S
*
L 4
*
.
L * . * ¢ * ¢ ¢ * . * * L) ] * * + 0l
L L L

wWxoeonx

G WXxowea-

S3T1dWVYS * ON

I-137



]

PR B I JEE B I I R S 2R B I B 4

NV3IW TVNYNIQ NVY3IW TVNNNY 1104V
30NLILIV 40 NOILINNA v SY NOILVYNDI MVY] SV9 173Nn8 3HL 30
I4NSS3dd NV3IW IHL Ol 3IINVIYVAOD 3IHL 30 NOILNGI¥LINOD LN3IJ¥3Id 001~V - OId
WX -3aNL1LY
ott oot 06 08 0L 09 0S ov o€

> A4 * hd L 4

[
Te])
]

woxoecoax

* + ¢ ¢

oo'no
o ® se°

e s agqg

+*
a woeoowazk-

+ * * +* * * + * + + L ] * * +* * OO—.

L OL 61 Of 1S OS S31dWVS - ON

I-138




ozt

® & & ¢ ¢ > b 4 0y ¢ 0 O+ 4 ¢ P P> *PF P

<

NY3IW TVN¥NIQ ONIY¥dS
3GNLILTIY 40 NOILINNG Vv SY NOILVNDI MV
3Y¥NSSIYd NVIW 3JHL Ol 3IINVIY¥VAOD 3HL 40 NO

WY =300L117V

oLt ool 06 o8 oL 09
v v - v v - v v L] . v
2’ S .

oo e ) Ooo.oclo *e -.oo‘ Oooc.'o e %o,

et @0 ®oee ®eoe®
¢ L 4 * * * + * [ ] * L L J

ez 62 ve S¥ 8S (L

NY3W IVIIY¥3HdSIW3H
SVY9 713n8 3HL 40

1LNGIYLINOD IN3D¥34d T0T-V -9id
o¢ oy (0]
v v L L v QO—l
&
Dnl m
- 0
* .|
* .|
L 3
eccevesscesess®®egoee ¢ 0
. 1
* N
. 3
. J
+ G .
. 3
* d
*
*
. . . * L + 0l
9 LL 8L 2L GS 2¥ S€ S3ITdWYS °ON

I-139



NV3IW TVN¥NIQ YIWWNS NVIW TVIIY¥3IHIS IW3H
30NLILTY 40 NOILONNI V SV NOILVNDI Mv1 SYD 77308 3HL 40
J¥NSSI¥d NV3W IHL OL 3INVINVAOD 3HL 40 NOILNGIYINOD LN3IJ¥3d 0T~V .9jpy
WY -30NL1 1V

oclt oLl 00! 06 08 0L 09 0s oy o€
v v v - v - v v - v v - - v . - v - T 0ol -
- &
- ’ a G-
. . .
. o, ° .
+. s..u. . . *
Oc-ool L4 .u. oolh..o ..-c- ooconooooooo.oooooo-oooo-oooooooooooo\nlo 00
+ SNl .c..o..f. +
+ +
+ +
+ +
* + G
+ +
* *
* +
* +
* * + + * + * + + . . + + * * * * * + 01l
6 L 0oL vL et vl ¥2 e 8 €v v¥ 29 89 272 w.L L %9 09 Ll S3TdAYS * ON

Wwaxoeoa

A WX Ow=Z -

I-140




oclt

»

ot * b P+ o+

* & & & ¢ & & ¢ b ¢+

<

NY3IW TVYNUNIGA

NWNLNY

NV3IW TVII¥3HdSINWIH

3aNL11Y 40 NOILINNY VvV Sy NOILYNDI MV SVY9 7173N8 3HL 40

34NSSI¥d NVIW 3IHL OL 3IONVINVAOD 3HL 40 NOILNGIY¥LNOD LIN3IDY¥3I4 €01~V -9)1d
WY =3anL 1LY
oLl 001 06 08 oL 09 0¢ oy o€
L4 v - - L L 4 v - L v v v L 4 v L 4 v CO—O
«a G- .
. 0
* ]
* ]
. ¢ u
Socl-co ﬁoooo‘o-oooooooocin -’ooi‘ooooooo.o-oo..ooooooooooq0°
Ooﬁco 00 o-oo * .—.
* ° * z
0’0 . u
. 9
+ S ]
+ 3
¢ d
+
*
+ . . + . + . . + . * . + * . * + 01l
8 Il €1 p2 €2 62 vE 9€ LE €9 v6 96 96 L8 09 25 Lv S3ITIAYS - ON

I-141



* S ¢ 4 ¢ & & & b e+

n

NV3IW VNINIG

YILINIM

3aNLILIV 40 NOILONNS V SY NOILVND3 My SY9 773n8 3HL 40
3YNSS3¥d NV3IW 3JHL OL 3IINVINVAOD 3IHL 30 NOILNGIYINOD LN3IJ¥3d %OTI-V * 914

WX =30NL11LTYY
o1t ool 06 08 oL 09 0S
* = v - L L 4 v L ] L 3 L - L J L 4 v
“e
0‘ ooa\oo
ocooc oooo R PARE N “ecoscncne, R
l‘ 00 s ® e o0
W - ‘s m
+ + L L 4 L 4 + * * + + * L *
S 8 8 Il 61 0€ Ge& € 9y L¥ LS €S Lg

S S

NV3IW VD1 ¥3HdSIW3H

oY o€
* v rol-
aS- y
» o
+ Y
A .|
+ 3
‘l'..tﬁo
+ 1
+ N
+ 3
+ d
+ G Y
* 3
* d
+
* * 00#
9y Gb 2€ S3I1dWVYS ° ON

I-142




oet

* & & & & & & & O+ 2 O e P PFrPr

oLt

v

NV3W VNANIA

ool

L 4

06

" INIYLXI YIWWNS
3GNLILIY 30 NOILONNI VvV SV NOILVNDI MV SV9 773Nn8 3HL 40
JYNSS3IYd NV3IW 3IHL OL IONVIYVAOD 3HL 30 NOILNGIYLNOD IN3IDY3d SOT-V -+ 9Id
WX -30NL11Y

ose

oL

LJ

L

*

9l

*

ce

NY3IW TVII¥3IHJSIW3H

09 0G
. . .
82 €€ ¢t

*

8e

oy

00000 cscesecsscsce

.
82

(0]

M *OolL-
&
s S- -}
- 0
. -]
. d
. 3
« 0
. 1
+ N
. 3
* J
+ G .
* 3
* d
L
L

¢ *+ 01

92 22 S371dnWVYS °ON

I-143



¢ ¢+ ¥ ¢ & P

+

*

* 4+ &+ & & & @

v

NVIN TVNENIQ IN3YLXT YILINIM NV3IN VI I¥3HASINIH

3anLi1w 40
34NSS3¥d NVIW

ott 001

NOILINNJ VvV SY NOILVND3 MV SVO 113Ng 3HL 40
JHL 0L 3ONVIYVAOD 3HL1 40 NOILNGIYINOD LIN3JY¥3d 901-v - 914
WX =30N11t 1V

06 08 oL 09 0s Ov oe
v - L4 v L v L 4 A4 - v b hd c.o_.l
a G- - ]
. 0
+ .
e ¢ m
l..o. Oo.lio‘ .. + u
o looaoooo-oooo .oou-ooo cooooéo
o ) .
- b z
.“ * u
%, . 2
+ S y
+ 3
+ d
+ L 4 + * + + + + L + * L 2 QOP

8 St 81 61 61 02 €2 02 6L 8L L ¥l Ll S37dAVS -ON

I-144




oct

L AN A L

* ¢ ¢ & ¢ & & ¢ & 2o o+ 0

NOILISNVYL YN¥NIQ - NV3IW TVNNNY NY3IW TYIIY3IHASIW3H
3GNLILV 40 NOILINNI V SY NOILYNDI MV SVY9 73n8 3IHL J0O .
J4NSS3Ud NV3IW IHL OL 3IIONVIYVAOD 3IHL 40 NOILNGIYINOD INIDJY¥Id LOTI-V °*OIJ
WX -30N111V

ot1 001 06 o8 oL 09 0s ov o€
v v L4 . v v . . - - v . v v . v * 0l -

-

. -

-... a G- -]
s.-n ) » 0
c-oo -o . ¥

. * x
] boo.oaoolo. 'Y w
-o. Py 0...0-‘ olooooooco.oo.aoootoo‘tooooo- QO

s, . 1
. ¢ * N
(¥ * 3
. d
+ S Y
+ 3
. d

*

4

* + * * L 2 * * * + * L * [ ] ] ] ] QO—

1t Gt L1 L2 0OS 89 18 06 96 #ilL vel Gel ecl 921 LOL LOL 6L S3ITAWYS * ON

1-145



3n11AvVa

NV3IW VNNNY

NV3IN TYIIH3HdSIN3H

30NL1L7V 40 NOILONNY V SY NOILVYNDI MV SVD 113N 3HL JO

JYNSSI¥d NV3IW 3IHL OL 3IONVIYVAOD 3HL 40 NOILNGIYLNOD LN3IJY¥3I4 801~V -Oid

0cli ott ool
-
-
-
a
¢ o
. s
* K} . .
.o.ooo.to looloo.o
+
*
+
<
*
+
*
*
L4
< * + + *
6 oL tt €1 #l

06

& LI

+ *

St 8l

09

*

WX =3aNLI1V
0]} 0L
L L 4 v L 4
oooooloooiocooooooolo‘o
* * + L ]
92 0¢ (¢

Ly 29 ¢t L

0S ot

* * L L 4

®0 00t 00 s00es0POO T,

8S #¥ Og 81

oe

+ * ¢ ¢ ¢ »
in
[}

+ 4+

+

+

+

+

+

*t ol

wWoeax O

A woeowaz -

S3ITdWVS * ON

I1-146




" IWILLHOIN

NV3IW TVNANNY

NY3W VIIY43IHdS IWIH

3dNLILIY 30 NOILINNS V SY NOILVNDI MY SVYD 713N 3HL J0O
JYNSS3IYd NV3IW 3IHL OL 3IINVIYVAOD 3IHL JO NOILNGIYINOD LIN3J¥3d 60T~V * 914

1-147

WY =3anLi LY

ocli oLt 00l 06 08 ¢7] 09 oS ov o€
v v v v - - L g v v L 4 [ 4 [ J v L 4 L] v v v * 0l -
. -
a -
- »
. S~ -]
'y - 0
. 4 ]
. . . ]
0.-0.0&. . ho . l-oooQ-oc . L J N
¢ %, e? e %, we® Cec Oo-tooo LI Y L X R E KN R X I ¢« 0
* L 14 . 1
. . N
3 . 3
. ¢ 9
. + S ]
. 4 3
L * d
L ] *
* .
¢ ¢ * + * * * * * . . ¢ * + * * * ¢ ¢+ 0l
S 8 L 2l 2t GI 9l 82 Le €ev¥ 8%y 8L 86 00L 20! 10I 18 9L 8S S3I7dWYS °ON




NV3W VYNNG © NV3W VNANNY NV3IW VOIY3IHdSINIH
30NLILY 30 NOILONNI V SV NOILVYND3 MVT SY9 173N 3IHL 40
3YNSS3Yd NV3IW 3HL OL 3INVIYVAOD 3IHL 40 NOILNGIYLNOD INIIJ¥3Id OI1l-y 914

WX -3aNn1117Y

oci otl 00l 06 08 oL 09 0s oy 0€
L 4 v L 4 L 4 v L 4 L 4 L 4 A 4 v L 4 [ J L L v A v v ‘OP.I
& >
- »
- a G- ]
Y > o
. . . o
.» ... .... * ]
o........ ...n R P * 3
* o, o, scoo-o-ol ocoooooooooo.noou-oooooooooooo + 0
. o, ea ot . !
. + N
. . 3
. + J
. + g |
. + 3
L + d
. .
. .
. . . . . . . + + . * . * . + . . . + 0l

¢¢ G2 62 Ov €v LS v8 6L1 vvl €91 18l 6€2 ¥62 90 90€ SB2 2€2 L02SSL SIVAWYS - ON

I-148




APPENDIX B

STATISTICAL HYDROSTATIC BQUATION GRAPHS

! I-149
| :



A XWN N OX W
NIr-r<ZOo<CxEO

O W

O W > ===

O

-~ O O

021

R K K IR K K R 2K IR AN BK K N X WY SRR N NN N Y Y Y S G

§3ISSO¥I ~~NOILVIA3IA 907 $100 ~-¥O¥Y¥3 1IN3JN3d

NOILISNYVYL TVYNY¥NIG ON I ¥dS VI 140Nt
30NL1L7Y SNSH3IA NOILYNDI DILVLISONOAH 173ng
40 HOM¥3 IN3JJY¥3I4 ONY 3¥NSS3INd 40 NOILVIA3G Q¥VYANYLS ‘1-4 914
WX -3aNnitlvy
oLt 001 (¢].] (+] ] 0L 09 06 oy oe
L 4 - L 4 L L 4 [ J L L L J L 4 L J L ] L 4 L 4 v * OOwl
.. -
. .06~ ¥
° rS 0
» ’ x
o. 'Y Y
. ¢ 3
Olo.‘oni‘lo 00 b4 o
® .. .' 'y h
s . . N
oo [ * U
< % oo . U
e, [ +0S ¥
‘0'. o. Y 'Y u
.‘."’. .. ¢ 1
O.QM *
ooo *
* . + * . . * . . * * ¢ * * L L + 00t

SITdNYS ° ON

I-151



A &wnonmdDaew

ta

©
Ni,C<cZOo<xO

OW>—C~=02

O

-~ O O

ozt

*-

P EEL FP I PP IS PIPITPOEqIPr O L OO POLOS

S3SS0¥I --NOILVYIA3GQ 907 S$10Q --4O¥Y¥3 1IN3IJ¥3d
3nWilAva ONIY¥dS Y2140yl
3ANLILTV SNSYIA NOILVNDI DIL1VISONAAH 1713NG
340 ¥O¥¥3 IN3JY¥3I4 ANV 3¥NSS3I¥d JO NOILVIAIQ QUVANYIS

WY -3aNnlilqy

oLt ool 06 *]°] oL 09 0s ov
v v - L - L 2 v - L L - L 4 L J A4 v
ono oooo.u.'.o P
010 NO.!O...‘ oo o.o
. *, L J .
0&.-- e, 40.1.. 0..0..”0
* * * * < * L J L L) L ) -c L J * L co

*z-4 914
oe
v ¥ 00l -
boml ]
. 0
o« . ]
.~.. + Y
! e 3
L+ 0
ay o+ 1
PR N
« 3
Ve 3
..oom Y
. 3
Tee o d
+
*
* * 001
6 6

S3T1dWYS * ON

I-152




O A woowO Ew
O W NPT Oo<Cx O

OWw> =< ~—0Z
-0 O

S3SSON¥I --NOILVIA3Q 901 $10Q --¥O¥Y¥3 IN3JY¥3Id
NV3W TVYN¥NIQ ON 1 ¥dS IvI1d40¥L
30NL 117V SNSY¥3IA NOILVNDI DILVLISO¥AAH 113N8

40 HON¥Y¥3 LIN3J¥3d ONV 3¥NSSIY¥d 40 NOILVIAIQ GYVANYLS ‘¢c-g *9id
WX =30NL117Y

ozt oti 00t 06 08 oL 09 oS oy oe

‘l” A4 v o-.- Coo L v L L ] L 4 L J L 4 L L ] L ] 1-0.0 A4 0°°—l
* Y ° [} L] .

. NN " .
* ° e . ¢ .
0...”0000..‘04010 oo \o - . . ”
[ 2 hd . .
" oo 000 .o * - oo Donl x
¢ . .000‘10. o N A - 0

Nl“ ’ 0000 ~o o.to' ooo.o ooo ¢ ¢
. -o * o- 001 oo 00 « °* g g ¥
L hd L] . - ', . . ]

. o N ooooo‘, ooc‘oo.. % - . - * L 4 U

L-o it o’ TR SAPTIUN PP PR feeeetit L . e
. . . -~ v e . . * . - . i 3
* * ¢ . v . 4 .
¢ . . - : G e & N

° R L] * o. .

0 M . : ot A (’ . : . * e 3
'S . . . .. lo.( . e * % . o)
S "t~ L e08
. L] S R . 0‘ oo 0'0 e ® . U

i o . . by . . 0‘0 ° °
- . - * L 00004 S * d
' s u Tresgte
pe o\ ooo ‘Q o.o‘

2 ¢ * L L . . . * L4 ¢ L . . *° o . * * ¢ ¢+ 001

€ € 1 4 9 € € € Y € € L4 6 gt oL gL €t 1 ol

S37dWVS ° ON

I-153



€3SS0UI ~~NOILVYIA3Q 907 S10Q ~-40¥¥3 LIN3JV¥3d
3Nl LAYG Y3INNNS 1vI1d0oyL
30NLILIY SNSYIA NOILVNAD3 D11VLISONAAH 173N8

O wnwdDae w
NI~ CZ OO

O

O W > =< =0

ta

4O ¥O¥¥3 LIN3J¥3d ANY 3JUNSSI™d 40 NOILVIAIQ QY¥VANYLS ‘y-g * 914
WX =3an111y
oei ottt oot 06 o8 0L 09 0s or oe
.'l - L4 v > - -, n.o - L g L 4 « ¥ L 4 L v L L 4 L 4 v A4 b4 OO— -
. : ~ .
PO “ ﬁ .o e >
00.‘0‘. L) e . o
mlﬂ '00“ * oo oo e o - *
L * - hd e o .0 a
M v h.h P St ..o.. «06- ¥
- ve °* oo ’ .o N <o * 0
2-" 0'440.\‘0 ‘*n nt . aooc lo oo . Y]
* 14 04 hg ® . % 3 * -
” 0.. C’l '0” 000 l. o. g 0. OCO L oﬁ l' * “
* .. . : * Nev e - e’ Ty 2 . . 3
l=-e o’ ” ° . .Y ,60 2 ., ° . I oo + 0
“ oo- ooo oo coaoo no ﬂ.a J-ooo 000'00 4 . ooo o oo oko . + 1
Y ° cl . e o oo . 000.-1.0 Ll . ° uo * N
P I P S . N 2y A
M ooo . oc . ” ° oo oo s. oo oo * 0’00 o- . * * J
N T ) L. el s +0s ¥
. OD * “e oo ¢ * . ’04 ¢ 3
. H ..o.. oo . S e v ., + d
oW L R
- . . ° L 3
e ¢ L ] o.tco oo Qoo + * * v * 0. * * * * * * * + 001
€ ¥ 1 4 1 4 14 1 4 14 14 14 € € € £ £ € 14 14

S37dNWYS * ON

I-154




O & WoomOEW

O
NIFCZTZOoO<CETO

OW> —<C-=-0%%

O

o
o~
-

G PO G EO 4 P AP ¢ PO Pt EO P OO OGO PO

$36S0¥I ~-NOIL1VIA3G 907

100 -40ONY¥I LIN3IJ¥3d

INILLHOIN HIWWNS VI d0uL
3001119V SNSH¥3IA NOILVNDI JI1LVLISONAAH T13Ng
JO ¥O¥M3I IN3J¥3d OGNV 34NSSINd 40 NOILVIAIQ GUVANYILS ‘-4 * 914
WX =3aNL 1LY
oLt 00t 06 08 0L 09 0os ov oe
L L 4 - s - - L L4 L . L L J L ] L v v hd - OO- -
. .C ..l O.l »
. oo oo . oc .
oo 0. L) . oo »
ooo ¢ o- + 06~ ¥
oo s .0
0)‘ . . - % LIPS ﬂ
ooortu“ 'S 54 . . o .. .oy s, e & by
* O‘.Q‘O ﬁo *q. .Ooo'o.too f'.l... R g 3
., L Y [ 4 [} ....O . ® °
e o o, on"toooooooo o*° % 00. . . 1
. Qooooooo oo. P .0. . ﬁ‘ .0 . . f- . . z
. . APy . . S o' T s
- 00 . ..t~ 0‘0 i, O. . [ . * U
: o Tendd oo )
.O '.. L4 ° e .‘. .‘.’ .0 * on z
] < hd oo o' 0‘ b * u
. ooo . R oo 000‘ . . d
. % oo oo 0&10}000
] ¢ Oolo b *
® 4 L 4 L 4 * * ¢ L J L L 4 L * (X J L 4 L 4 L 4 L ] e o °°ﬁ
§ 14 L4 L4 € € € 14 L L L 8 ] ]

§37dnYS * ON

I-155



A @ W on v Do w

.

o
NIhaga2ZOo0<CxO

O W > == 02

O

(= )

S3SS0YI --NOI1VIA3A 901
NV3N VYN3NIQ

Y3INWNS

S100Q --¥0¥Y¥3 LIN3J¥3d
IVI1d0oyL

30NL1L7V SNSYIA NOILYNDI JILVLISONGAH 113Ng

30 JO¥H3 IN3J¥3d ANV 3IYNSSI¥d 40 NOILVIAIQ GYVANYIS *9-9 « 914
WX =30NLiI1lY
o021 ott oot 06 08 oL 09 0¢ oy . 1013

*IH L 4 L - Coo L4 L 2 L 2 L 4 L 4 L L 2 - v v v v “. 000—0
¢ 00 -
."00’{ !‘. oo 4
* .

- 0 . hd .o -

m H "‘ ] - L
. M . .. .0S- ¥
- ..0. 00 - . . . & o

2= Teanl & PR - . 3

') * . P ] a
P ° . ‘d“ ..‘l‘.. ~ C.. l. .O L ] . . m
H % o0 --o oﬁo - t!.vool choo-o\ .o.oc-oo i- oooo.o Tt 3

Pl’ . o' oc ® 4“- o.olo .‘0.00. 00-. =, . ey * 00
» . * . . * e o * * ‘e [ 4 %s .

* . r ° - \\oﬂ \.’4‘ oloo. p * 1
+ 3 . O L4 %% - hd - z
- 0- oo oo \l 000 S e ,¢ * uo.

o v LA . . ooﬂ .o * t#’ b .0 3
* L . ¢ - " * * U
* . . ® . . . >y . °
A . oooc . ° ) . ‘ ;OODG.O . «+ 0§ Y

- o

IR e LIn B

v . . L. Te - d
N * o " - =

. v . .. Tepse *

- - .. . D

c * * L * * 0-. LX) * + + * * * * * ] * 0- + 001
€ vy ¢ L 9 8 6 6 8 6 8 6 2L 2L 2t gt 11 1t g

S37dWVYS * ON

I-156




A @ W ownvwod o w
NI, ZOOCTO

O W

OW> ~<P~=-02x

L= T

(= N

-l

o3t

-
L}
LR I IR N SR BE N B AR B K N K 3K U R N 2R BN R N BN R A BN R N X |

S3ISS0Y¥I --NOILVIAIGQ 900 $10Q --¥0y¥¥3 LN3J¥3d
NOILISNYYL VYNY¥NIGA NWNLNY VI 1d0odl
3aNLILY SNSY3A NOILVNDI JI11VLISOMAAH 173N8
40 ¥OM¥3 IN3IJ¥3Id OGNV 3J¥NSSI¥d JO NOILVIA3IQ QUVANYLS

WX =30N111Y

otl o0t - 06 08 0L 09 0s ov
v - - - - v L [ ] [ ] L 4 - L ] L J v v
WIVIILLY
e
& 064
*
000‘
Ob‘t
+

] + L * * L g * * L 3 * * * L ] L 3 L ]

~(-g * 914
o€
T 00t~
«06- ¥
N 0
. d
* Y
. 3
0
+ 1
+ N
* 3
+ J
+ 0S -]
. 3
¢ d
*
L 4
+ o0t

S3TdWYS ° ON

I-157



A xwowvmowmwdDdDrew

L

o
Nk ACZOCxO

QW > =« =0

L

- O

o
N
L

LR N 2K B L B I IR K BE R 2K B K R X K 20 2R BN R 3K B B X 2 B N ¥ )

S3SS0Y¥I --NOI11VIA3Q 907 S$10Q0 --¥0Y¥Y¥3 LIN3J¥3d

3ni1Ava NANLNY Iv21d0¥1
30N11LVY SNSY3IA NOILVNDI JI1LVLISO¥AAH 113N8
40 ¥O¥¥3 IN3JY3d ANV 3¥NSS3¥d JO0 NOILVIAIQ QYVANVLS ‘g-4 914

WX -30N111Y

oLl 001 06 08 0L 09 0s oV 0] >
L 4 L 4 * * L 4 » - > L] v » » L 3 L 4 v v ‘.OO#-
. - 06~
.t -
D .
. oc .
M | . .
Ononn o.o“ooiu” * +0
aee’ o
tv.oo .. *
0‘0 : - . *
.-.,n. oo .
., . .
» .0
.. . OOm
0*. .
A J
Q. +
e .
ulo +*
+ + + + + . * . + * * + + * ocee + + 001t
14 14 14 v
S3IdNWVS

W axoomox

A WX owZ |-

- ON

I-158




NO - SAMPLES

12 14 13 13 11

1

QWw>—~«CX =0 O W O & WV’ DX
- OO O NIFCZOCXO

N - o - (Y] [} <
' ' l 1 ©
0.‘010’.00000.0.’01001.00.00.0.12
L ] L)
2 2
-
L . "_ z;
e [ =
. Ry o x
oo".. ‘.“ * @ []
o..l'.. f . O (=4 i
* T N «2 6. o
LA T * . U:U-—
. ¢ e - X
. * ¢ o0y’ -
» oo ® 4 = -
* o ."a° Z p p -
R o H2EZ
. Lo P - & oo
o ) ) -
-~ . 4 a D>z ¢
® o . @ D °
* L] [ < -
A ;‘ Z W
o >
PRLIAK X )
o'.... ‘ . 2 zZ W22
* . ® . 4
..I.... : .."0... x go
L ] -—
.Oc ‘ ....‘. h." v -
L ..'. ‘ l.. o N «
e, & - x o
4 o* Q =-— a4 W
* * . 4™~ = b 3
4 .o
% ® e 0 - | L U D
.“ . € O == p=
.. o‘ 2D
* ot <t - < Z €< <
..’0. e o O -
pe o‘ l... - )
A R ® e o - 0O
. ) 4 se o ® 10 < 1)
* ‘C..... -0 -
. . wr 8
* 4 LI 4 P
* & “, - '
. 'S
{ J o o gd g
* P g v & T 0 <> «x
. o OmaJx
‘ 1 zZ S“
L
¢ Y XX LM o . P
......t .’ » gf'
......“ ...' ‘o O
ot %o, ...'Oo h '-s
* * ee * e, ,
e, a.
4 ®e, °®
L 4 "o _oo* .
L .
¢ .o'.. :‘ [+,
4 « ® °° . d [
00'00000000000000»»0008 m
o O o o Q
o 0 "2 o *
- ] - (4
' «
A WweEk OWw k- wxoec Om

I-159



23 23 21

14 21

12

8

NO - SAMPLES

I-160

OW> > =« j -0 O w A owWwonowdDae w

-t OO (= "8 NI~ <CZO0o0<xxO

N - o - N ” <
' ] ] ]
0P PE PP B PO P SO PO OGPLEOOIPOGIGIPOEODPLOEEGNY

L 4 L |
* e
A
~
* 40
'Y
e0 et *
LI 4
¢ v’ . - f ¢
- .0 - [] L * * ° L}
. [0
. P
.t . . . N P L
e o, . b ': ®.q 4
LIS .
® , 4 Cee,
‘o.~ * .’0.
* ‘e P ..‘
» * o ®
" A .....oo
. ; ‘....’
L | ¢
Q.O
ee?® ."o.
* e0®?® [ 4 "o... <
’.O rFa 0....‘.
. 4 P
* ., ..-..‘ <
O..... :‘ P
o) K
. Fa ey, ¢
+ '.‘0.. *e 4,
.o ¢« o ¢ ° *re,.,
* s o 4 . L}
. 0 » oc®
. :' ¢ o o .0" )
o L
] * L ** 4
I [ .ﬂ
e e
L [ ]
'Y 4 [ 2
L e 'o. ¢
A % .
4 L
* & L4 4
‘ O'.'o.
. ..l o....
* * 00 ® Ceen, e
tp0 ® e,
o'...} *
...‘o. 0.
‘.' Coq ..0°. <
¢ * o *°
. e *
+ %, Pl
L J [ 'o. P ] 4
‘ L e @
“ e g * ..'. ¢ . °
L2 K B K 2K R Y T Y Y BN I N T T S S Y S R
o (=4 o o o
o n n [~
- : L
[}

90 100 110 120

80

ALTITUDE- KM
STANDARD DEVIATION OF PRESSURE AND PERCENT ERROR OF

40 50 60 70

30

B-].o.

FIG .

-
h
-

BUELL HYDROSTATIC EQUATION VERSUS ALTITUDI

DIURNAL MEAN
LOG DEVIATION-~ CROSSES

AUTUMN

TROPICAL
PERCENT ERROR--DOTS



G & W v O W

O W
NIFCZOoOKTO

O > <€ p-=-—-0%

- O O O W

«
s ©
N

PO E P RFEE I R RN R R I LN E N E A R

S3ISSOUI --NOIL1ViA3A 907 S$10Q --¥O¥¥3 LIN3IDU3d

NOILISNYYL YNYNIC YILINIM IvI 140yl
3GNLIL7Y SNSH3A NOILYND3 J11VLISO¥AAH 173N
40 HON¥3 IN3IJ¥3d GNV 3¥NSS3¥d 30 NOILVIAIQ Q¥VANVLS ‘11-9 914
WY -3aNn11ILlY
oti 00! 06 ose oL 09 0o¢ oY oe
v - - - - - v L4 - L 4 v L L 4 - A . - OO—!
-
+ 06~
»
. .
ollooooo..c ooﬁo *
. ¢ % .
m . + 0
S ooo-.o . .
... teet®y o .
[ )
L XY v, .oo *
Tetee . . +
otﬂof . 0
o *
.. .
hd +
B .
] * * * * * * + * + * * * .o * * * OOP

S31dWYS ° ON

wexae oo

QG W OWwWwX-

I-161



A XxWwonowod aoew

.

o
ni-gaZOo<xo

OW> =« =02

O W

(=4 )

o
o~

LA RN K IR B I X I NN SR S AR Y SN R N Y S N

$3SSOUI ~-NOILVIAICQ 907

S$10Q --4OYY¥3 LIN3IJ¥3d

NI 1AVA YIINIM IvI1d40¥L
3aNLIL1TY SNSY3A NOILVNDI JILVISONAAH 173N
JO JO¥Y¥3 LIN3IJY3Id ANV 3JUNSSIY¥Yd 40 NOILVIA3Q QY¥VANYLS ‘?1-94 .94
WY -30Nn111Y
oLl 001 06 (4] ] oL (o] ] 0s ov ¢]>
- L 4 v v L L ] * L J ) v - v - A hg COOFI
+ 06~ Y
- 0
* . |
. Y
+ 3
n.oootnoo‘ooooo e + 0

hd .o + 1
ooo .- + N
: . 3
)_10.010 ooo ?o * o]
e LI S 4 + 0G d

e * . .0‘0
‘0"40 » * u
T . . d

.... .
* * * * * * * . * * * * * * * + 001

$37dnvs - ON

I-162




a W ovmwmwOxw
NL CcZTOCTO

O W

QW> =<« -0

-~ O O O W

ozt

L K IR BRI U R BRI R 2 BN I K N I A N I N X N N N

S3ISSO¥I --NOILYIA3Q 907 S100 --¥Oo¥¥3 IN3IDY¥3d

NY3IW TYNANIQ HIINIM Va1 d0dL
3ANLILIY SNSY3A NOILYNDI JILVISO¥AAH 13N8
J0 ¥OHY¥3 IN3J¥3d OGNV 3¥NSSI¥d 40 NOILVIAIQ QYVANYLS "€1-€ . 914
WY =3anitly
oLt 00!t 06 08 0L 09 0s ov o€
v L 4 v v L L L4 L ] L ] L 4 L J L 4 L 4 A - v v OO— -
o, .
* oa. K] a 06~
- N . - .
] * l‘ .oo * L 4
. ..00 0.~ Ofo .ﬁ. .Q *
0“0 “D.O.oﬁ. o.o L o
. .o. . oo‘ +
0(0‘ N ° ..- .
] . J .
| P . .
* oﬂ !00‘0 - . ¢ On
7 MBI A LI *
ooo 00 o ’0 .
. - . ve *
) N .0 .
. oo *
. . . . . . . . . . . . s e’ o ¢+ +001
€ € oL OL &6 9 S €

S37dWVS ° ON

woxaooaoa

AWk oOwZX

1-163



¢

s ©
N
-

Q& Wwwuvwwvw Do
o~ o
J (]

O
NIFCZa<<xxO

-
]

[T

o
o

oo
-

0”000 L2 B B R BN I BN R BN BE B N BN R R BN N X BN X N X

OWD> =« =02

(Y]

SISSO¥I --NOI1VIA3IA 507 €100 --¥0¥¥3 1IN3J¥3d
INILLIHOIN IN3YLXI YIWWNS v d0¥1 .
3aNLELIV SNSYIA NOILYNDI J1L1VISONAAH 773Nng
40 YO¥Y¥I LINIJY3Id GNY 3¥NSS3I¥d 40 NOILVIAIQ GYYANYLS ‘y1-g 914
WY -3an111Y
oti 001 o6 08 oL 08 0s oY o€
L v - - - L - L 4 L J L 4 - A 4 v - v hd A4 OO— -
+06- ¥
- 0
+ |
. d
+ 3
- + 0

ss + 1
+ N
* 3
+ J
‘e + 08 w
* d

*

.

+* L 4 + * * * * * * * * L * L ] * * * OOw
€

S3TdNYS * ON

I-164




X Wnoov O w
Nni-F<C<Zaoa<Cxo

O i

OW> <k -02

- 0O ¢ O

o
N
—-—

e-

T XX FE N IE R IR RN IR NN N AR R N R

S3SS0¥I ~~NOI11VIA3Q 901 S10Q0 --30¥¥3 LIN3J¥3d
NYIW TVYN¥NIEQ 3W3¥LX3 ¥3WANS Y2 14041
3QN1117Y SNSY¥3IA NOILIVND3 JI1LVLISOMAAH 113NG
4O HO¥¥I AIN3JH3Id4 ANV 34NSS3¥d 30 NOILVYIA3Q QYVANVLS ‘GI-94 913
WX =3aniiiyv
oLl 001t 06 0]°] 0L 09 0Ss (0] 4 (014
R v v - v v v L) v L] . L) v v v A ool -
«06~- ¥
. 0
- . ¥
R . o
..o Dl P R L 3
d .o““ + 0
Poee*’ o. * 1
oﬁ * . . N
M PR * 3
L4 0000 ¢ .. * d
I +05 ¥
%4 o
o o Ve, . 3
° oo " L 2 &
N .
" N
. . .« @ . * . e * ¢+ e * + o . ¢«  + 001
1 4 14 4 S € €

S31dNWVYS ° ON

1-165



o w
Nk 0o

W 5 e -=-02x

& WwWomwmwodO Daecw

L.

o
N
-

S PSP E e OO AP O PP P PO Al e PN

$3SS0d) --NOILVIA3Q 901

ottt

L 4

NV3IW TVNY¥NIQ IWIYLXT HILINIM 1vJ1d0yl
3GNLILTY SNS¥3IA NOILYND3 DJI11VISO¥GAH 113N8

JO HOY¥Y¥3 LIN3IJ¥34 ONY 3¥NSS3¥d 30 NOILVIA3IQ QYVANVLS

WX =3aN111Y

001 06 (0]:] oL 09 0s 101
v L 4 L 4 v b 4 - L J L L 4 - L 4 v v
..f‘
%0% .
M 3
Oco P
0‘00 00 00
. *eee
M
L ) '0
+ * * * * * * * * * + L J *
€ € €

$100 --y0¥Y¥3 LIN3J¥3d

‘91-9 -91d

01>
001 -

06 -

+ S & & & > @

L 2N 4

+

.
o
n

* * 0

+ *+ 001

S37dWYS - ON

Wwaexax Onx

A WX OiwZ -

I-166




O @ W v v O a w

[T

o
N i—_-CZOoO<Cxo

Ow>—<C -0

- OO O

0

el

S P E I PO QP AP CP PO PE A e e O

S3SS0¥I --NOI1VIA3Q 907 S100 ~-¥0Y¥¥3 IN3IDJY¥3d
NOILISNVHL TVYNY¥NIQ NV3IW TVNANNY VI 14041
3aNLI LY SNSY¥3IA NOILYNDI JI1LVLISO¥QAH 717308

40 ¥ONY¥3 LN3IDJY¥34 ANV 3¥NSS3¥d 40 NOILVIA3Q QUVANVLS "[1-9 914
WX =3aNLi 1Y
otl 001 06 08 0L 09 0S ov (0] >
- v - v - - v - - uo- e v v v v - v * 00! -
cn. .- .. * -
. o. . . - om!
. : . e .
“ .QOQ * . . .
~ . N A . ¢
c.”q!HO Iooo L4 -o.c e ' . +
. . KL o . - K
'.DOQICQ.. ”’ "’. . f.... 0..'. ] .. ° ¢ o
oo (0‘- . 'oc aho oo +
* F) ott oo Oa ) A +
LR ~ T
® o. o- . . t.‘ ° o. +
. - +, * .
. . . . - 0‘0 (f [ ] . * om
* L] . ;’04 co -- +*
¢ . * A S . ]
. . . +*
. o.. oc 005‘ 1‘04 L 4
LS . . co (0
- LN *
+ + + + + + + L IR * + + ¢ * " + + 001
€ £ € v ] 9 GL 9t 91 et ¢ 9

S3TdWVS

waxoaoox

WX O W k-

* ON

I-167



L A WoOnoDew
NIRCcZO<EO

o

OW>=«< -0

(= 2 P

-O G

S$3SS0¥I ~=NOI1LYIA3Q 907 S100-~¥0¥¥3 1N3J¥3d
3N LAVG NV3IW TVNNNY Y3140yl
30NLILY SNSYIA NOILYNDI JI1LVISONAAH 113NG

JO0 YO¥NHI IN3J¥Y3Id ANV 3J¥NSS3¥d 40 NOILVIAIG QYVANVILS ‘g1-4 914
WX =3001117Y
oct oLt ool 06 08 oL 09 0s oy o€
p-" L 4 - K Voo, v L4 - L} L 4 - 3 v L ] v v °o @ Y . OOw -
* . o . . . -
* oo . - o .
- . o i . .
* o ® 00 . . o.,ﬂ - .
QIHQOO{OOWOCO oo co * oo- ooo -
” « ® "00 . ooo.o . % oo «06- ¥
- * $a oo s oo . < . - 0
N-“ . Do ... “0 .o. o. .. . . . m
* ° - ° ‘o, >, - A % ® . ¥
L 4 * o7 *
“ e lo 0~ * 'ud‘#o\..'..ol 1 00000 * . ¢ 3
P'. .' * .....l.‘.‘. .......0. “...... .o
& cee o ®eooe ¢ (Qo 2 hd ¢ ad
+ L4 o\ * - ¢ . ¢ oo o’oo * 1
: LI : T > u oo N
: L i " P .
0 . < ¢ ° . ‘f.‘o . e - . N o)
L e 4 ® b . v F b ® e
v o . Wi, .05 ¥
| L - Tt : |
— ” [ ‘OO L] . 0”“0.0 . . ” w
) L4 ® s A L P ‘e
* ° . .- - ® .
L 2 . . .OI M
. . . <t
7 2 S T S S P S-SR S + 001
€ v S S 9 9 9 9 9 L 9 9 gl 2 €2 12 8l &Gl 6

S3ITdWYS * ON

I-168




S3SS0YI ==NOI1VIA3A 907 S10Q0 -~-HOYY¥3 LNIJ¥Id
INILLIHOIN NY3IW TVYNNNY vJ1d40¥1L
3aNLILTIY SNSHIA NOILVNDI JI1LVLISO¥AAH 113Nng
40 YO¥Y3 LN3IJY3I4 OGNV 3YNSSI¥d 40 NOILVIA3Q QUVANVLS ‘61-94 °*914
WX =3aN11 LY
3 oct otlt o0l 06 08 oL 09 oS 0] 4 (¢]
g .VIH . L4 oa-. co v L4 . - v L v ooc v v . hd ou‘ .* 001 -
ﬁ * - - ° Ol . -»
, N atea L . . ¢ o
W W . ‘.—.0.0 0. - . oo . | . . .
g €~ Taa o ° o o i °
§ ] i 00" . * . . * - 4
U * s o ® N lo LY ° * - ® * & on- m
v . : . . X . .
| a o : 0(6.0 o- Y . oo e e ® . . - 0
l NIC ° ) ".00‘_0 .. hd oo fo 00 .o . . ° .« @ z
N “ e .. . S i‘o& -~ . o %e . . . Y
P . .-l U U Y SRR . e 3
1l * .s‘- * * vo'e °* b ~¢f.oo ~. .
0 s —.IH of oo ooo ‘00 . o% L% o\ooooulo . 00 0
. . 2 TS ’ < T PR 1
o R . RN . . N
- [ L] . - *e® o . . °
0 o o0 ° * oo . : 0‘0‘ ¢ ) * 3
! : Lo - T, VoL )
1 9 v . . % o, 4 ’9010 . o9 * .t 0§ Y
. . «® ° I ® . L)
Yo 1 ¢ . ! T IO B y
| 1 v . o A * oo * Y, * . d
A ¢ ‘. s S
3 . ~ ...~ Y o ¢
a 2 ¢ e ¢ * ¢ + * . . . ¢ L4 ¢ * oo .0 * 001t

. . .
v ¢ 8 8 6 8 6 8 6 oL €L 12 €2 €2 #¥2 8l 9l o
S371dWVYS ° ON

1-169



aCwononoo>xw
NiI-ECcZTOCEZTO

O

O L

-0 O

<
]

M
[}

N
]

-
[}

[«

-

o

o PP P QPP QPO I OGP POCANPOILIrYEEPPNOOPOETDTY

S$3SS0YI -~NOI11VIA3Q 907 S100 --40¥¥3 IN3J¥3d
NVIW IVNYNIQ NV3IW TVNANNY IVIi1d0yl
30N11L7V SNSY3IA NOILYND3 JILVLISONAAH 773Nn8

40 ¥O¥¥I LNIJ¥3IJ ONV 33NSSIY¥d 30 NOILVIA3G QYVANVILS ‘0z-9 914
WX =30N1117V
ol 00!t 06 08 0L 0% (01 ov oe
L ‘. v L 4 L 4 * v L 4 L 4 L 4 v L 4 L 4 L 4 v L 4 v . oo*-
0)'0.”. .l-.r DO >
oo hd e &
. e . © .06~
. O‘O 0- oo -
. s s, - voo e e
Y ® L C"’ .. # [ hd [ ]
hd * ll et ‘0. ﬁ.‘ . ’ N ‘0 Ol e L 4
. Y ~ o - P ‘. 2 0.- . e’ P
. IO 00 . 0‘ ".'o."' L4 0.... L4 lio ~. . 0’
o . e oo.‘o.o- cofo «®% -* uoo e % . « 0
hd ..‘ l‘ ¢ ool .. w“ 00 Co b : cl‘i : +
. ° . . o v, . %0 * ¢ MY
. hd - ° *, d O. .. O. .
PO o R Lt
° C. OC lo 0“ '. 000
. l. - F ] . e 00‘0 + om
.o S ¥ . . 000 N
° Y * oc * '0‘0.’ *
* o ® o * .
oooo o-o {0)0000
o’ L +*
* L 2L * * * * * . * * * . * * * * * *+ 001
6 Ol L 91 1 LI 81 L1 02 12 62 2S5 €9 29 8S €v Leg |2

S37dWYS ° ON

Wweoxoawr

A WX O Z |-

I-170




S3SS0¥I ~~NOI1VIA3A 907

100 --4ON¥Y¥3 LIN3J¥3d

I-171

NOILISNYYL TYNM¥NIC ON I ¥dS vl 1d0y8L8NS
30NL117Y SNSH3IA NOILYND3 JI11VLISO¥AAH 173N8
JO ¥O¥¥3 LN3J¥3d GONY 3¥NSS3I¥d JO NOILVIA3Q GYVANYIS ‘1z-9 * 914
WY =30NnLIL1Y
3 ozl oLt ool 06 o8 0L, 09 0s ov oe
.'l“ v L 4 A 4 A 4 v v v v SPe o o ‘c. A J L 4 v v v - L 4 1°°ﬁl
M . . hd . - *
L ] ° [ ooo &>
m o ml’ L . * ° s °*
W z : aa ° oo.no . . o o .
3y . . R . . .05~ ¥
] 0 - A -. . s . . . P 0
d 2-~" L . ... . d . . ¥
N * T, o e . Su ! . * ¥
( v * 0" ¢ . . .0 P
4 1 . . - . . « Pogo - 4 L 4 3
Ju (4 [} see o -
o —‘0 ¢ s "‘ e S o.ll. 'o
S - - . ce * \\ “ ra . Qoo . 1
. * * * - ¢ s * e*’ .
“ 4 H co oo .-o .- Mv ® * oo.o. o. . . “
L ] 'Y . - %
0 0 7 . el e M Tt . )
FY 'y - *, . .
1 5 . -o . . . . 10040 oo Oom Y|
< * . . . s . .‘0 . * * u
0 I o * . ve. o’
— . . ° oo » ° ‘0 * o * &
n— . . . ‘00 .
A L 4 o e, . ¢ " o *
“ H .tc llt. “.“0 *
o N ] * L 4 * L + L ] + * L ] ** + * [ ] * L J + «® * °°ﬂ

S3TdWYS -+ ON




A wonowmwodD Daw

W

o
NIFCEZZOo<Cx o

Ow> =« -0

O W

- O O

oclt

v'

P B IR I R K IR B BN K K BB R IR BK K RN B K N B R B K R K |

L 4

S3SS0¥) ~-NOILVIA3Q 907

ott

S100 ~-30¥y3 LIN3DJ¥3d

3ni1Ava ON 1 ddS vdi1d0¥18NS
3ANLI1IY SNSHIA NOILYND3 JILVLISO¥QAH 173Ng
40 ¥O¥N¥3 LIN3IDJ¥3d ANV 3¥NSSI¥d 40 NOILVIAIQ QYVANVLS *¢c-94 914
WY =3aNn1liLyv
oot 06 0]} 0L 09 0s ot ot
hd - - L v v * 0100 » v v L 4 o v v v oo— -
" - . oo . & oml ]
'0 . 4 . - o
" ‘. - ° -
. L, . . % + d
“. L) Y . lOl.- o= ", . . L 4 g
\o .. N ooo -‘o ooo cno . n. . * 3
~, o o Yo . llooo” ooo o-o + 0

$ T . ., 2 e L . 1
¢ ('0‘ no e o . ® + N
. .. (0! fti.oo. y .. ... ... * 3
. .o . . coodoo .. * e + o)
.o . - o- .oc e 0’.’0 b - ou + 06 d
L. . . Ttes ¢ 3
. D- . 0.0‘(' * d

o. . ¢ .l tl. '00 *

.’ s * bl +

. . + + N R . * . o e . + 001
£ € € 14 ot 21 €1 i #L 6 9

S37dNWYS * ON

I-172




o
o
-

QA & W W N O

O W
NI~ CZTOACXO

(T8

o
(=]

- O O

—
]
@ P PRI OEE G FC AP PO PP O At ey e rer

OWwW> =« =02

S3ISSOYI --NOILVIA3Q 907 S100 --HOY¥Y3 LN3ID¥3d

INILLLIHDIN ON 1 ¥dS qviidoylans
3GNLILTIY SNS¥3A NOILYND3I I1LVISO¥QAH 113N8
40 ¥O¥¥3 LIN3IIN¥I4 OGNV 3ANSSI¥d 40 NOILVIAIA QYVANVIS ‘€~ 914
WX =3aNnLil1Y
ottt 00!t 06 08 0L 09 0¢s oY o€
- b 4 - - - L v L 4 Qoo L L n-( L 4 A v - . OO— -
oo- * oo +06- ¥
< * . P 0
LS . .oo . ¥
Tt . v . y
. o.o . . * 3
L . +0
. .... kS . + 1
o ) . . N
0100 . o# Ooo . ) . 3
ALV - . + )
ML P -

Tt ., + 0§ |
-. -, . 3
... . * d

e . +

% .

. . * + . . . * * . * * * o %o . * 00t

S37dWVYS ° ON

I-173



1

13

39 39 39 35 24

4 15 31

3

NO . SAMPLES

1-174

OQWw>=<X}p=-02 O L o ZWwnowO aew

-~ 0O O NI-—-CcZ2Oo0<XXO

(4V] - o - N (1] Q'o
) 1} ] ]
L 2 N N X ] 000’00"0’0.0004.00'00.001‘:
* L]
o
. « -
[ ]
*
L3
4
* :: * ¢
oo‘ :
* o, o
. +
* oo °* ‘.','o ‘.o—
« *° oot " ‘oo LE TS
0o’ + e 42°
* fee, Q"o“‘.. !
...... "..
. »*® o
* s . ¢«
' <
L)
oo'.. ' ¢
* ..o'. ..."‘ ¢

.... .0...

«®?® ’o.. [ 2 o
ce on... « ®
L[]

* ..."nbo"‘.“..'.

....o... »®

* G

....‘.' 0....... L ]
.
.....0 .d‘ a... o
ol } 1~
[ ] » . ..
.0. °¢ ooo"'..
o
’ : . o ‘
. 4
‘. . i
S ‘e, o R
( ... o
+* (1]
+ LN
* 4 4 L ] 4
* . .
. .
{ L .
. + o o « 0
4 ¢ ve.,,
‘. o'.‘ foee.
* g o See )
. e,
* ] .

+ «* «® .....‘. o
M .4’ e ® * '.l... ‘<

4 l... .o’°..

..’. .......
L 1 ] 4
D...: . o:

..'05 C:. ¢ e
+0000¢o¢o¢000000”0).48
o o o o [«
o n n o
- s y—

]

ALTITUDE- KM

L.
o
[ 4
o z
x W<
r O W
Ww o X
o
-
Z <
W d Z
VU« x
[+ 4 poo |
W ) =~
a OO0
w0
(=3 4
< W
< >
Wz
@x O
o =
v -
" <
[ ]
x o
a wo
4
h O =
O = @
- Q.
T <OV
O -
- N
- O
«
-0
> >
Ww I
o
-l
Q 4
@ W 2
< O «
(o s IR S
< -
< Q
- o
(%} [+ <
—
(28]
2
(7]

FIG. B-24,

LOG. DEVIATION-~- CROSSES

PERCENT ERROR--DOTS




[T Q@ X Wwvmn ODEK W
NI-—FCXTo<xKxOo

o

OW> =« p~—=—0=

O W

(=4

-

oet

‘-

L 2 2K 2K 2K B K R B 2L B BN 2 2 2B B K 2R BE 2 2K BN N 2L BN BN N 2B 2% JK N |

S3SSOHI ~-NOILVIA3Q 901

NOILISNVYL VYN¥NIQ
3GN11 1Y SNSH3A NOILVYNDI D11VLISOYGAH 113Ng

YIWWNS

100 --¥0¥¥3 IN3J¥3d

Iviidoyians

I-175

J0 qOYY¥3 LINIJN3I4 OGNV 3J¥NSSINd 40 NOILYIA3Q QUVANVLS ‘Ge-9 -9 4
WX =3aNnLilY
ott 00l 06 o]'] 0L 09 0s ov (0]
v - . - L) v L] L] ooo L] v » v v - v - OO—I
oo .nO « 06~ - |
O. l.. L3 °
. l- L ] m
u . . . |
oo ffo:ootoo * 3
* 000 o\.o oo + o
L 7S ctno OC 'o oo * 1
s o ° > -o-o * N
000. . © oo vh-o * 3
P N L 7Y . oo. * u
[ ] ’ L ]
. 00' 0‘0‘00‘ oo. + on m
. . . L )
. o N ‘01 o.o * 3
Poig S
. ® o O. *
: - i’ .
. . . . . . eree’y o v . * * oo . e 001
€ L 8 oL 6 9

S37dWYS ° ON



QL & wWwwmwwdDaew

(S

(=
NiFCcZOoOCEO

OW > =« =02

O W

U

(=]
N
-

-
: ]
L 2 2 BN 0 K K B B 2K K BN R JK BN 2 2% JF B 2L K BN B K S BN JX BN BE 2N Y]

S3SS0Y¥I ~-NOILVIA3Q 901

40 ¥OM¥Y3 IN3IIY¥3I4 ONY 3I¥NSSI¥d 30 NOILVIA3Q GQY¥VANVILS

ott

v v

3WiL1AVA Y3IWWNS
3GNLEILIY SNSY3IA NOILYND3 DJ1LVLISONQGAH 173N8

WX -3aN1§1Y

oot 06 0os 0L 09 0s

- L 4 v - L 4 L 4 L 4 L 4 v L 4

S100 --¥0¥¥3 1N3J¥3d
VI 140¥18NS

oy

‘92-9 -914

o€
T 00l -

1 4

0§ -

* ¢ & ¢ o ¢ >

+

+

0s

L

*+ 00t

S37dNWYS

Wwexax O

A WX oW

+ ON

I-176




A XXwwmwowdDeaew
NiIFCKsZT o o

O L

QW > =«pF-—-02

O u

oo

o
N

LA R R R IR IEN N R RN RN Y

S3SSO¥I --NOILVIA3Q 907 S10Q --¥0¥¥3 LN3J¥3d

IWILLHOIN H3IWWNS vd1d0y18NnsS
30NL1LIV SNSH3A NOILVNDI DILVLISO¥AAH 113Ng
30 ¥O¥¥3 LINIDY3I4 ANV 33NSSIUd 40 NOILVIAIQ GHVANVIS *Lz-4 914
WY =3aN1ily
oLt 001 06 08 0L 09 0§ ov o€
v v v - L4 L 2 L 4 L J L 4 -.1 v .vco L 4 hd v v ”OOPI
S s s .05~ ¥
N . ..... . . .. * - 0
o. . .o . o- oo .-.. ¢ . .|
Y S ¥
* oc e oooo. . ¢+ 3
- . ' . ‘e ¢+ 0

v 'o#i * o.lonoo -.uoa .to * 1
foal 0 : © N
. . ) . . + 3
-. * 9.. b ooo +* o)
: P Wo!..ob - -.o ° + 06 ]
. A J tadeew, ‘e oo * 3
..o ..o oo. 0..)10.0 0000 . d

S DI SN

* + . . * * * ) . ** . * * * oﬂ * * + 001
€ € it 21 €L »L et 8 L L

S3TdWYS ° ON

1-177



awWwonomOaxw

TS

Qo
NreCCcZOo<CxO

OW> =< {—-=0%

O

- OO

(=
N
-

S P PP A C® 4 PO AP 20 PO O OO AP COr O DPOE I

<

S3SSOYI =-NOI1VIA3Q 907 S10Q0 --¥0¥¥3 IN3J¥3d

NY3IA VYN¥NIQ° YIKWNS 1vd140¥18NS
3aGN1117Y SNSY3IA NOILVAD3 JILVLISO¥GAH 173N8
40 ¥O¥¥3 1IN3J¥3d OGNV 3dNSS3¥d 40 NOILVIA3IQ QYVANYLS ‘gz-4 913
WX =30N1117Y
oLt 00t 06 (o] oL 09 0s ot (014
. v - v . v ve v v o v -3 s v v ool -
. % ‘. s v. e u
v . * -’ oooa . L . *
& 00 oo [ ] * ® #oo hd -
~ FX L) 000 [ lo .. * . -
v o b ° . . .
e, & . .t . A .06~ ¥
0‘ “ '0 . b . ® -
: : . SO : . 0
s AR . ’ 2
ofiiy P4 ' ° * .. ) . * m
- ® . - * . * - -
: ..'.....lo‘ l.‘ * .'OCO * * .O. u
. l’.ﬂ."ﬂl.orl oo 0’00 loo L Y .no . o
Oooio:oo Ny e * ', ) lol oo ® . ooco 1
. . -o oo * oo )coolo hd cn o N
CO - - - * oo hd . - . u
: < 2 . S .. . 5
& . . . ‘t ®
. ° ° . Ve ”‘0 hd Dl + om z
o o oo . 00'00} * cn * 3
- Ll o¢o¢os1¢ * d
L] e o * ® 0‘ *
00 .l . *
. *® ® * 0
. . . o o . . e ‘e . . . » . . . + 00!

+
14 € € L4 v S 9 8 Ge 62 2¢ 2¢ 92 2L 6 6
S37dWYS * ON

1-178




a @ wWwononmOew

O u
whFECZO0o0<CxO

OW > w02

O W

- O G

oclt

pu—
]
S P C G A PO & PO AP EP PO OQ OO Ar ELrEEPOYSS

S3SSOY¥I --NOILVIA3Q 907

ott

-

S100--30¥¥3 LN3J¥3d

NOILISNYYL JVYNJNIC NWNL1NY vdid0yLiens
3GNLI LY SNSY3IA NOILLYNDI JI1LVLSO¥AAH 17308
40 ¥0¥¥3 IN3J¥3d ANV J¥NSSI¥d 30 NOILVIAIQ QNVANYLS ‘6z-4 * 914
WX =300L 14TV
001! 08 o8 (0] 09 0s or 0]
4 - v . - L4 v v X} L J L4 v v v hd . OO—. -
: . o . -« 06~ ¥
° . o A PS 0
‘e ° M . . . |
e - ..Q.a. ... .o. % * u
s Ve s, S o ¢ 3
oloo (3 . o oo{ocﬁo °
- ‘...'.0* hd .' f. L .. * ¢ °
. $oT e, N it A
- Oo 00‘1 2 3 ® e lﬁ oo ¢ z
. . e oo * oo Ky ﬁo ' ¢ 3
. ° oo ‘00.0 * f% * o]
. hd . e W,
* * o s e + 0§ L
o ol o . '00
. ° oo L] 0000 ¢ U
. e LY teoe . d
- o o L
L] 4 L] *
.ﬁs -4. *
* * * * . . * ° 9 . + * ¢ ¢ ¢ ¢+ 001!

8 8 oL tt 21 1t L1 e2 € 22 8l (L
S371dWYS ° ON

I-179



O xwnmnwvwOdew

("

Q
NI—.gZoCcxO

CWw>=-< =02

O u

(=S

o2t

-
]
X EEE N B A X NI IR IR I SR N A N X )

S3SSO¥I ~-NOI1LYIA3Q 907 6100 --¥0¥¥3 LN3D¥3d

INILAVA NWNLNY vy 1doy1ans
3ANLILTIY SNSYIA NOILVNADI DJILVISONAAH 173N8
30 d¥O¥N3 LN3DJ¥3d ANV 33NSS3¥d 30 NOILVIAZG QYYANYLS ‘0oc-4° 914
WY =30NL119Y
oLt 001 06 08 oL 09 (4] ov oe
v v - - - v - L L) L) .oi v v °®°v A v QOO—O
. .05- ¥
- . 0
R ¢ 3
N . ¥
. s .. * 3
<. © . .0
. oooc ooooo . 1
N . N
* J * * 3
: TTee, ¢ +0S ¥
o. 0‘.’ * u
>
: : L
. s . * . - . . - uo * * . . * * * 001
€

S371dWYS ° ON

I-180




ta O X wov v O w
Ni~aCcZo0Ccxo

(=

QW> =« -0

- O O QO L

021
“

-
]
L N X 2K B X BE I BB B BE L BE JK BK 2R B K 3K BU BN X BN K X BN K N R ]

ottt

S10Q --40H¥3 LN3J¥3d

S3SS0¥I ~-NOILVIA3A 907 b
IWILLHOIN NWONLNY 1voidoyLans mm
3aNLI LY SNSYIA NOILVNADI JILVISO¥AAH 713N8 =
30 YOM¥Y¥3 LIN3IJY3Id ANV 3¥NSSI¥d 40 NOILVIAIQ QYVANYLS ‘1¢-9 * 914
WY =3aniiLy _
00l 06 08 oL 09 0S ov oe
v - - v v L 4 L 4 «® v v v - v v QOO—.I
oo -ﬁ oo A s 06~ M
’05(6_ oo- o- oo . * . N
hd CY % - .
‘# QO . I. » m
\‘. [ -.o . . . . u
.ll .10 .!J“'.ﬂ ll........l.l'.. .l..."olt_o
B S el
. .0 * " 'Y D‘“ ,0 z
L ] L] ~ ’. L]
S A ' "
. . .. ‘l * u
. 2 .
. - Y. + 05 ¥
.. * I. "”0‘ + u
n . ! 000400»4 + d
.. .oo 00‘0‘ ¢
; ; et
. e e . . . . . . . . . . + *++ 001
] ] oL OL Ot 92 9¢ 9¢ 9¢ §&e v2 22 02

S37dNWYS * ON



G otwwvonmnoOakw
NI ZTOXKXEO

O

OW> > jp =02

W

o
N
-

"

00 PQA G CEPCTP P PO OE PG TP ERDP SR BOOY

S3SSOUD =-NOI LVIA3Q 907 S100 ~-¥0¥Y¥3 LINIDY3d

NY3IN TYN¥NIQ NWNLNY vaidoylans
3GNL1LIY SNSU3A NOILVNADI J11VISON¥AAH 173N8
30 ¥O¥Y¥3I LIN3IY3I4 ONVY JUNSSIUd JO NOKLVIA3Q GYVANVLS *Ze-4 914
WX =30NL1LY
otl 0ot 06 os oL 09 0s ot (4]
- v * L J - L 4 L 4 L L J v L 4 L 4 L L 4 b4 - v OO’i
00_00 . oo co oo. co ° «» 06~ ¥
0‘0‘ . oo oQ oo. ¢ oo bt o
:0‘00 ooo ooo ooo . ooﬂ ¢ ]
l.‘ ° ' ° . - l‘. ™ - . * z
ooio fooo 00’. coooo b oo ® e ooo * C°a e®e . ¢ 3
‘.‘..0 .0’.. '....0 ° . .. '..“... i .. ~.M“l - ® o
° * - ’0 .h oo. oo C.C C' booo Qll.# .F
e hd ‘ﬁ ?O .o ‘e Oo. + N
o ® o o . oo
Lt (AN ‘ 3
.3 Y s 0
oolt oo N:Q‘ . + 0S ]
*® ) Co 00.‘0. * u
. ° . )lo)io * d
. * Ce *
e 40)
.. " &
. . ¢+ o . . + e O e e . * o . e *=0 001

€ € yL ¥1 8t 22 €2 22 9 9 v9 69 96 2¢ P2 2
S37dWYS * ON

I-182




Q& WO Oxu

o

o
NIFACEZTOo0OCCxXxO

QW > =<~ -—0

O

-0 G

S3SSO¥I ~-NOILVIAIQ 901
NOILISNVYL TYNUNIC

WX =3aN1t 1Y

¥3INIM
30NL1 LY SNSY3A NOILYNBI JIL1VLISOYCGAH 713N8
JO YOY¥¥3 IN3J¥3Id ANV 3UNSSI¥d 40 NOILVIAIQ QYVANVILS

02! otl 00t 06 o¢ 4]
‘-‘ v * v L 4 v L 4 A 4 L 4 L J L 4
P
..
. %
¢ o
g-+ *
® oc o
& . LN ]
“, % o
Nl":.‘ ™ t.
. HAEIN uo.oo.o. .
. oo 0‘0‘ b‘r OQO.
—.i” locoooooooouoOOO M‘oﬂ'o’cﬂ“ooo
- . o e
: R . - %
- oo ’ . .
o ; : X :
. .. o .
.“ OO . .
— * Qo . D)
. . . :
. . * y
2 ¢ . . . % * e . . ¢« T oo
€ € € € € € € € £

S100 --¥0O¥Y¥3 LIN3IJ¥3d
IvI1doyLans

09 0s ov
v LA 4 v L v 4
-
.
.
.
L]
. o
® .,
O.'l..'to.
. 00.-0 3
[ . .
[ [ ]
L] . o
[ o .
b .
'. L] L]
-9 .
* 0'0 oo
+
. 40000 . ®
. +
00‘.
.
e
[ 4
L]
.
*  J * ® o o

*ee-94 914

[ 4

0s -

*
waxoxeoaox

¢+ ¢ ¢ o ¢+

oS

a WOV wZXEk-

L I N B 2 R B B 4

oot

S3TdWYS ° ON

I-183



A o wOEw

W

o
NI-gCcZTOoOCxO

OW > =< -0

O

oo

(=]
N
L g

L K K K B 2L K B 2R 2 BN X BN 2 2K 2U K BB BN I A BN BN X BN Y 3R 3]

S3ISSO0¥I ~-NOILVIA3A 907

3WILAYQ YILNIM

100 ~-=¥0¥Y¥3 1IN3J¥3d

Ivo1doyLans

30NLIL7Y SNSY3IA NOILLVADI J1L1VLISO¥AAH 113N8

J0 ¥OY¥3 LIN3J¥3d ANV 3¥NSSI¥d 40 NOILVIAIQ QUVANVLS *ve-94 -9 d
WX =3aNLILY
oLt 0ol 06 08 0L 09 0s or o€
- v - L - L ] - L 4 L 4 v L L 4 L J v hd hd b OO— -
'00‘0 ”o oo > onl ]
- !0 a * & o
wie,
Y . "‘ Q.OO .' L m
. 000 . o’t'll Qoo % ¢ -]
cc * :aoo ‘“ o.o\ onoooocoo ¢+ u
~-iz2ct A SR L Rt "ce e 0
- . . * 4 L J - i
. L) . v ° ® * P
-~ . :- :
o ° .. “.. .. .‘ . .‘0 .. ° '. + z
- . 0‘ 0. "0 . hd - . I. + u
. > . t4
. . ‘o :..0”0 oo . ou + o)
L O oo l- ."oi - + om m
. ¢ 00 - ou 0“ * w
o . . ¢ 'o '#
° ® . . 00 . - - * m
. :. - .
0. .OOI ..O. *
* * . * . + . . . + * < . ** . * . + 001
14 14 S L 8 oL ot OfF Ot 1L 6 8 L ]

S37dnvS °* ON

I-184




@ X do»mWw O W

O I
(= T T NFECcZTOCKXTO

OWwW> <X -0
- O O

S3SS0¥I =~-NOI1YIA3IQ 907 S$10Q --¥0¥Y3 LN3IJN3d

NV3W VYN¥NIQ HILINIM vaidoylans
3aNL1LY SNSY3IA NOITLVND3 JI1LVLISONAAH 17308
30 HOYYI IN3J¥3IJ ONV 3JUNSS3dd 4O NOILVIAIG GUVANVYLS *ce-4 *91d
WX =3aN111YV
oet oti (o Jo]} 06 o8 0] 3 09 0s oY v]
‘-“ v ‘o‘ A4 v o @ L L 4 v L L 4 * L v ‘...‘l.!‘. A4 °°"
° [ 4 - 'Y
., .0 .c c. QQ ° . -
m'" o. .C . Oot .0 OIO L] .'. &
A Dk . . .05~ ¥
¢ . s . : oo * * o-o ¢ ° 0
‘o . ° o. . ® .l *
=" onaolc * e &, 8 g T e S ) . . ]
* * 0'00 s 7T oo ., d e ® . *
* . . 0‘ e ¢ . ..0 o. . . * ¥
“ .- > 00.0"0 00...0%0 '"0‘. OQ“ ‘l.. ooco oo o. oo Oo oo ¢ u
—.I" »*® ooo.oﬂ oo- ooao §(0¢ -.roco ooc.ooﬁoocoll.o-o . 00
. 5 N N ° . . < 1
* s ® e he . %, ® . M . * N
L] L] LIPS & ° Y -
” * . L 000‘... . . . * 3
° . . : . .. O .
* . . .l..!.. A +08 ¥
4 . . tee, es b ° . 3
— . . . erie * d
* o- . e * L4
¢ . * ..oo .
2 .0 * . . .to. ¢ ¢ * . * . . ¢ 4 ¢ * o L4 ¢ 001
L4 S S L L 8 6 1t et €1 et v 9L ¥L et el (L €

S37dWVYS *ON

I-185



Q & W wvw O aEw

(T

o
NiFCCcZoO<xn

OW>=<C =02

e

- O

(=
N

‘-

L B K B B JNE I B B N K B B R BE B B BN K K BN BN K BN K 3K N}

S3SSOUI -NOI.LVIA3Q 901
NOILISNVY¥L TVYNYNIQ

IN3YLXI HIWWNS

S$10Q0 --40¥¥3 LN3J¥3d
IvdidoyLans

3QNLIL7Y SNSY3A NOILVYND3 J11VISOMAAH 773N8
30 ¥YO¥Y¥3 LIN3J¥3d ONY 3u¥NSSI¥d JO NOILVIAIQ QUYVANVLS

otlt oot 06

WX -30NL 1Y

(o]} oL 09 0s ovr
L ] L 4 L 4 L v v v A -
*. s M
hadl 'Y r'QOOQH 0.0
« e
* * * * L 4 * L J -o.’ L
€ S 9 S

v

"9¢-4 - 944

oe

T 00l -

+ ¢+ e ¢ > >

*

+

* ¢ ¢+ ¢+ o

S37dWVYS ° ON

0s -

0s

00l

W xaooawn

AL WX O WX

I-186




G & Wwwvmwvw O i
o
N
-

[T

o
NiIFCCZTOCXXO

(=2 TS

- 0O

LN 2R 2K 2 IR IR K B 2R B BN BN 20 BN 2L K 2N BE R BY BE R K BN BN R BN 3K X ¥ )

OWw> =<K ~=-02

S3SSOYI --NOILVIA3C 907 S10Q --¥0¥Y¥3 LIN3D¥3d

IWILLIHODIN INIYLXI HIWWNS v 140u18NS
IANLILIY SNSH3A NOLLVYNDI JILVISO¥AAH T1713N8 )
30 HOM¥I IN3IDJN¥3I4 ANV JANSSI¥d 30 NOILVIA3IQ QUVANVILS le-9. 914
WX =3aNnii1Yv
ott 001l 06 oe oL 09 0s oy o€
L L4 L - L - ] [ J L ] * ° 9 v L 4 - v A4 - OO— -

.o- .
. Sa08- ¥
. o.-. 0
* .. o~ 2 I y
. . o, . oot * m
AR A P . . 3

o~ .. e u ., +0
L R AR 1
... -.. .oo. * . -. . N
3¢ L0 e 3
¢ o * . o. o * U
- . o . QQOO 000 0

Mool LA e 0 Y
& “’.‘ ...Q‘l l. u
00045. . ‘e d

R .

o .

. . * + * * ¢ . . . * * * L ooo L ¢+ 00t

9 L s ¢ L 4 £ €
S37dWVYS ° ON

1-187



A XxWwomowO Ok

('S

o
Ni-LdCcZOoOCEZO

Q> =< ~=-02

- O O O W

N
-

LR 2 K X I L B R K B RN BN BN K K IR K I BN R BE B BN K X 28 R N R |

S3ISSOUI ~-NOILVIAIQ 901
NVIW: qVNYNIQ INIYLXI Y3WWNS
30NLILY SNSY3A NOILVNDI J11VISO¥GAH 71309

S$100 --40¥Y¥3 LN3J¥3d
qvdidoyians

J0 HOUY3 LIN3J¥3Id ONY 3ANSSI¥Yd 40 NOILVIAIA QYVANYILS *ge-94 914
WX -30N1f117YV
ott 001 06 oe oL 09 oS oy o€
v v - - . v - v e . - L ] v - v : * 00! -
L) * s
- - ooo .
. o.oco . ° .
L i % i lese s
* . ¢ - .o R 0
F RO
. T L. * e o Y
- . o oo 3
n\ooco ooo . o ¢+ 0
- ) S Len o.- . : o. . 1
¢ . e s .t N
* . . % . . * 3
‘. A - .o .+
kS Hwe , . co. Qio s 0S “
. 0‘40000 . .« $+° A\ Y
. 0000 0.. T 3
N {.’ o .’ m
. - -c +
. oo 0. .
. * . * . * * * ) .0 . . * ¢ oo + 001
tt ¢t 9L 61 Ol € € €

S3T1dWYS * ON

I-188




a & womomOaxiw

O W
NniI-F<KZOo0<xo

OWw> <€ ~—-0x

O W

-~ O S

o
N
Lo

'EEEXYXEERREREXEENRE IR N KB I SR SR BN K B N X

S3SSOYI ~-NOILVIA3Q 907
ELENRA ¢

40 ¥O¥Y¥3I LN3J¥3Id ONY 33NSSINd 40O NOILVIA3Q GYVANVILS

001

WX =3aNLILYV
06 ¢]'] 0L 09 0s
L 4 v * v * L 4 v \ 4 L v o(
oQoo -Ooo ’
‘c‘_o\ co oo .
S N .
L 4 . .
“w o . .
ﬂho - doo .o nooooooooo .
Ocooooo H“OO‘... ®ecveee . loo
v Y. L
, . . v,
v O A
" . [ .o
uf..c.oo.u ‘.
L] . 0011 .
.o .
-~ .o.
[ ] L ] L * L 2 * & L 2 * L L
4 S L L L L L ] 14 €

JWIYLXI YILINIM
3ANLILTY SNSY¥3IA NOILYND3 J11VISO¥AAH 773N8

$10Q ~-¥O¥¥3 1IN3IJ¥3d
IvI1d0Nlans

‘6e-4 914

oe
T o0l -~

&

L

06 -

»

wxaxoOx

0s

a W Owxr-

* & ¢ & 4 ¢ & O+ e

oot

S31dWYS ° ON

I-189



Q@ wunndaxw

(TS

o
NIFLCZT QO

OW> =< j==02

T

S3SS0¥I ~-NOILVIA3Q 907 $10Q --¥0¥¥3 1IN3J¥3d

NY3W VYN3NIQ INIYLXT HILINIM 1vI140818NS
3GNLILY SNSY3A NOILVYNDI JI11VLISOMAAH 173N8
40 ¥O¥¥Y3 LN3J¥3Id OGNV 3¥NSS3I¥d 30 NOILVIA3IQ QYVANYLS o7-9 .914
WX =3aNL11Y
4 | otlt . 001 06 (0]] oL 09 06 ot o€
N - v v - - - - v - v - - ..o - v - v v ” oot -
* I
. * s .
L J hd )
: R - .05~ ¥
P ‘&. oo oo o- o. - 0
v ¢ . . ° * Y
*
: ho.&ﬁ'# % * lo * Y
” .D ) . “. .O .ﬁ * u
* . ‘o .éﬂunnnnnn-...uo ., e 0
[ .o ° o . L J LY - .
* - ? . * ,0 o . . + 1
¢ F v j *. . N
” . 000' oo e + 3
g 0010 ° " S o)
. e . 0s ¥
v ¢ L J L 4 *
. 'MCO -® * o < . u
L ° .
v * b ¢ d
* .. . .
. * L ]
a ) . . *
. . . . . * . . . . N . . * sss e * * + 001

S37dWVYS * ON

1-190




O a a W o»nvoOaxw
O NFCZTOoOCxEO

OW> =< --0
-~ O

S3ISSO¥I --NOILVYIA3C 907

NOILISNVYL TYNY¥NIQ NVY3IW TVNNNY

S100--40Y¥Y3 IN3DY¥3d

Iva1doylans

3QNLILIY SNSY3IA NOILYND3 JILVLISONAAH 773N8
J0 ¥ONN3 IN3JY¥Y3d GNV 3¥NSSI¥d 4O NOILVIA3Q QUVANVLS

WX =3an414V
2l ott 00l 06 08 oL 09 0§ ot
‘l‘ L L 4 L 4 L L 4 L 4 ° - v ) [ [ X L L] L4 A4
L ] oaﬂ oo
"0‘.0'&' .- f o-o
[ ] * ° 'Y . oo
C=e * . oo oc .
'Y & . ° .
<" * . .
” .“‘ .. ° L] 3 .l.
s oo 'o "0 'Y * .-o oo ° Qo oo
N.“ .0 C‘ “0“‘“’ . .s .o..o Il .. ..
* hd ° . ’ . . - .0
“ e . . S .oloo o.o ° .® o °
- 0000 s ol c“on . L4 cf ‘Qo l' L4 oo
i N .o . .-clo ocoo o” _h.l.o ooo “o ., ~ae o . lﬂo . oo
M . 5 ..-ol-o o ooo diﬁ . P ooc
N . % : . AN %
° “ 00 o.o 00 . ,”00 0‘0 oo
4 . ° ® oo oo ¢ 9000 u‘
A . . . . . e .
[ ] L ] ® [ ] ) ) L] " .
F [ 2 . ¢ . L} CQ.Q 13
v . : K v ‘o
” . M su% ocw
- . . o
2 ¢ 0o o * * o0 & . . * * . . * * ¢ * *
G ¥ S L 9 gl 9ol 81 22 #2 L2 ¥y SS LS ¥S Sv Ll

I-191

o
n
]

wexoeon

o
[
A Wo OWwZ -

*® ¢ ¢ o+ O+ ¢ 0

*+ ¢+ 001
S €
S3ITdWVYS ° ON



38 32 23 16 15 14 12

37

14 26 38

3

NO - SAMPLES

I-192

OW>=<X -0 O w A & W wvw O W
-0 ¢ Ol NI CCZTOoO<CcxXO

(aV] - o - N (] ‘O
) [} ] ]
AR R R R I
L g
1
* . .': L ] L §
(34 .
'.....-0 0..... ! o
et oo ¢
’... o ‘. «
o o " o . " * 0... -
® o ... « o ® .‘0.
* [ < 4

...00 o. 4

o°..... ..."‘0 o
e 3 s " ... « ©
-....... * '..... -
e ,, + e
. * 4 o *° .
P ‘0 .« *
.
X * L 4 ¢
o o
a0 ® . o
+ o, Pl 4
... + [
'o’ L
+ ) ‘ 4 ., 4

e ... + ....‘.

o« o o ¢ ¢ L) ...'-'°°
»
* ...'000.. ‘”. .-ooa".. 4 ©

"00. -

L 2 ® 9
o o
¢ L ) [N ¢
4 [ . *°
.‘ L ]

'.C o * » o . o
¢ Y 4 ¢ * » o' ™
0o . * * . * e« s

LI e ¢
'o... ¢ e ® .
. S ¢ .
¢ "0, .
? o
o .
* ( Q$ .'.. 18
* . %
+ (] »
. . U .° .
+ 3 o
{ .
¢ A . (=]
* ) ,-'. DRI
L [}
4 L []
L 4 » * <
‘ ¢ ¢« o *
4 . « o o °
’ «° oo o ¢ o
¢ .’ L ¢ s ., .."o.' ‘ﬂ’
] C e, o o ..'...
* hd * e o, :..
¢ o ® o
® 4+ * o+ o+ + ¢ ¢ + ¢ ¢ O ¢ » » 1 | ] * 8
(@] (=] o (@] o
o n n o
—— ‘ -
[}

ALTITUDE- KM
STANDARD DEVIATION OF PRESSURE AND PERCENT ERROR OF

BUELL HYDROSTATIC EQUATION VERSUS ALTITUOE

B-42.

FIG -

DAYT IME
LOG DEVIATION-- CROSSES

ANNUAL MEAN

SUBTROPICAL
PERCENT ERROR--DOTS



A Xxwwov Dz W
NiFgCZOo<cxxo
-

O W

SISS0Y¥I --NOILYIA3Q 907 S100 ~-¥O¥Y¥3 LIN3IJ¥3d

I-193

OWw> =<~ -—-0x

O

- O ¢

LN 2 2K JX B R BN BE 2K B BN 2N 2K 2N N BN A K N 2N BN R N BN R N BN N N )

INLLLHDIN NY3W TVNNNY vii1doylians
3001117V SNS¥3IA NOILVND®3I J11VISONAAH 1313Ng
JO YO¥Y¥3 LIN3J¥3d OGNV I¥YNSSINd 340 NOILVIAIQ QNVANYLS ‘gh-4 914
WX -30N1 117V
otl 00t 06 0]} 0L 09 0s oy oe
- v v - [ ] L v L L J oo‘ L L v v hd A4 A4 OO— -
. .
v, \olc oo o.o «a06-~- ¥
l‘ot oo * . ° & 0
oty . 3 .
Yo, o * * s ¢ L
'. ‘..0.. 4 .
.t . . s . . Y
‘\ ‘.‘ * o .O. OC 00. ‘C hd N
cevesoe,, v, o ° o c % .. " 0o, . o
: e N, Ll P ereeessell e etalnnee 0
0. ] ﬂ. .. “vo o Cl * '0‘ oﬁ * h.
* ou oo L ¢ (0. Oo oo.lﬁ * N
* . e L4 .C .
M -o . coc -o 000 . ¢ 3
0. . . ‘o . . 0.. * U
° . %* ] - d ””, * on .|
. ° * o
. . i .’. * u
* oo . co 4000{0 *
oo . . c- .000 d
ooo oo 0"0 *
[ to ‘0‘ ¢
. . +° . . . . . O . . . . . . ¢ “+ 001
€ € 9 9 8 vl SI LI vy SS S§ LS S G€ 2¢€ 0¢

S3ITdNWYS ° ON

‘m



Q& wouvmonw O w

(T

o
N~ ZOo<KxEO

OW> > pk-0x

O W

(= 3 L)

S3SS0N¥I --NOI1VIA3Q 907 S100 --¥0¥¥3 IN3IJ¥3d
NY3W TYN¥NIGQ NV3IW TVNNNY Ivoidoyians
3ANLILTV SNSY3IA NOILYND3 JILlVISO¥CQAH 713N8

30 YO¥¥3 IN3J¥3d OGNV 3¥NSS3¥d 40 NOILVIA3Q QYVANVYLS ‘-4 914
WX =30N1117Y

o2t ott 001 06 08 oL 09 0s ov 101>

e l“ -oo v v - v - v - v . Cooo - v - . v - o.( oot -
L ° % P X

ml” . 00 O.C L4 o. .
s R : . ) ... « 06- ¥
00!0.0 °c° oo.o. oo . ) o. - 0

g- “ . 00‘00_-0 HJ,{QOI‘. F) ° S ° . T e -]
: A A Y % R T Y
v - * o ® On % ¢ . AR u
[ J ° oy ° “ L) r & '0’. - . i

- 0000 ® % Te * &%, *e* ooo 0
& L3 . e M f. 0’.. o 0.'.' > e .’
* o oﬁ & « % ‘0‘- * - oo et 1
* . e « MR 3 ‘. o . N
. N - . T ¢ e, f

o v ® ® . % hd ° * %, o ®o oo + 3
* . °* * . ° .2 + )
* - - . . . ®,
: Do : Lo e VS

[ o : O *re., . 3
v °J . : e DA ¢ d
* . o. ° 00 *
* . - e e
'y co - . 40‘ .

2 ¢ . e . e & o . + s . + e * * e . + *+ 001
8 8 6 6L 91 0 ¥e v IS GG L9 02! 8vl 6v1 6¥1 G2t 99 OFY +¢

S371dWVS * ON

I-194




A X twmeon O

O W
NI-FCZOo<CO

OW>—wgp~—-—0x

O W

- O

oei

CR X R X I X I N X B B RE K A B AR K B BN K BN K IR A

S3SS0¥I =-NOIL1VIA3CQ 909 S100 --40¥Y¥3 LIN3J¥3d P
NOTLISNYYL TVYN¥NIQ ON 1 YdS 3aNLILIVICINW )
30NL1LIY SNSY3A NOILVYND3 J1LVLISONAAH 713N8 =
JO ¥O¥¥3 IN3J¥3d ONY 3¥NSS3I¥d 4O NOILVIAIQ QYVANVLS ‘Gh-g9 * 914
WX =30N1117Y
ott ool os +]:] oL 09 0¢ ov oe
. ] - v L 1.. v L] [ ] . v v v v A . oot -
% -
. 00 -
. s
oo . * - 06~ ¥
¢ - . . 0
ﬁl.. : m. . |
' ...O L g
AR IR
\o 0‘ 'o ooohoooooooooooooooooooo.ooooo’ 00\0000
. W . - ® 0000 1
co ®e N : 000 z
. » * 3
. * “vo
o oo ” 000‘060‘ * o)
PR ey +0s ¥
Oo ] 00‘
* . . olqoo * 3
.o- « * oo, . d
-.. *te, .
.. {..
- *
* ¢ * * + + L L4 . L4 . ¢ * * * ¢+ 00t

*
€ s L oL oL oL ot ot oL ol OL 6 6
S3ITdWYS * ON



O &wWwonwdDacw

78

o
NN« TOoO<CEO

OWw >« =02

(T

o
N
—

L 2 BN BK I K B K B K BN B K BN 2R K JF I N B BN N X BN N I BN I N W]

S3ISSOYI --NOILVIA3Q 901

NY3N TVYNYNIQ ON 1 ¥dS

S100 --¥0¥Y¥3 1N3J¥3d
3aNL11VIQIN

3GNL1L7Y SNSYIA NOILVNDI J11VISOYAAH 773N8

40 dO¥Y¥3I IN3IJY3d ANV 3¥NSS3I¥d 4O NOILVIA3Q QHVANVYLS "97-€ -9914
WX -3aNLILYY
oti ool 06 (o] 0L 09 0s oy ot
v - v L 4 L 4 L 4 L . @ L 4 L 4 v A 4 v v v L 4 OO# -
-~ -
P .05~ ¥
] . ® ocoo . s o
wo-n a . .}
uw % . Y
RN . . 3
¢ * . a®oe @00 e
. - . ®e0,00 000000 ,00000 P * o
C o [ . % o
L "‘ . “0 .. .o \0 l..o. - .—v
o. . o.~o CO.D 00 z
. 4.0 + 3
L4 N ° 1.:.
. oo. ° + ;00 * U
”H ﬂ - 90)‘0 * om . ]
OOC . o 4.0‘0 * u
- % L o, . d
° * e
. ‘001 *
."’
. . + . + * 4 . * * . * * . ¢ . + 001
€ 9 6 2L 21 ¢e1 €1 €L €1 et 2i Iit ot

S3T7dWYS * ON

1-196




axXxwone» OEW
NI CcTOoOCEO

O W

O >=« - 0ZX

O W

-0 O

o
o~
-

‘l

PO erer T E X EE N T N E X RN N IR A L A A S

S3SSONI ~~NOIL1VIA3Q 907

S100 --¥OYY¥3 LN3IJ¥Id

| g
NOI LISNVYY¥L TVYNYNIC HIWWNS 30nL14VIQIN a
JANLILIY SNSY3IA NOILYNDI JILVLISONGAH T73N8 ) i3
30 ¥O¥Y¥3 IN3IDY¥3I4 GNV 3¥NSS3¥d 40 NOILYIA3Q QY¥YANVLS -9 .94
WX -3aNnL11Y
otl 001 06 (¢]'] oL 0% 06 or oe
v - L 4 L 4 L o‘ L L v L 2 L L L L ] oo v hd v L] oo—l
oc . oo oo co oo & Onl x
0‘4‘14440“ * o. oc & o
. * * o° . . A * ]
hd i oo“ 0. o L4 .0. ot e oc ﬁo o- 0. oo . Yy
° ° . Ol 0~ ® QQC .90 ¢ 0.00 ﬁo Q. .o . <« * L 4 u
. . oo 4... . . o” o .ooo ouo o.o ¢ 0
* % * e o 0 o- ‘o o . . S . doo 1
TIL D LTl e A
o ® . o .O A4 ". 000 . 0. . .0 u
MRS e, L
o o . * . 3 . P
¢ IS - Ve - o d .* 0§ Y
L !......:w.. * . 3
Sl e r e Lt d
oo - 3 oooo $ o, 0
Y RO
. ¢ %o .« e . . . . . . . . ¢ o . e+ + 001
€ € oL ot 1t L L L L ot ot 6 6 8 ¢

S37dWYS ° ON



W

o
N ZTOoOCEO

OW> =< -0

Q@ WwonomodOew

O

- O G

o
(<Y}
-

LR 2K 2 B B 2K K BNE UK BN K B 2K BN X B X BN X BN Y N BN 3R 3R )

$3SS0¥) ~-NOILVIA3Q 907 S100 --¥0¥Y¥3 LIN3JY3d

IN1LAYVQ HINWNS 30NL1LYIQIN
3GNL1L7Y SNSY¥3IA NOILVNDI J1LVLISONAAH 173N8 .
40 HO¥W3 IN3IJ¥3I4 ANV 3¥NSS3I¥J 40 NOILVIAIQ QNVANVLS 81 .9y
WY =30011 L7V
oLt 001 06 08 oL 09 0S or o€
L v L 3 L v L - L J L J L J v - L A d v v hd 00— -
s 06~
L ]
*
-, Y
3 oQ-c oo. olo L ]
.. ooocoooo - ®oe0 * o
o * . .- .oo o-.o- +
' .' .. * Y ° .. +
e, 3 :
. '00000 ﬂco -
’040 o.oo * om
.L.n.. .
e .
P .
L ] L 3 L b * 4 L 4 < &> L J L 2 * > .o L J * [ L 2 OO—.
¥ € & € €& ¢

S371dWYS - ON

Wwoeax Oax

O WX OWRx -

I-198




O woowvwdDOE

(™S

o
NniIF«sZTOoOCxO

OW> =g —0=

[

o
o

| A

N
]
LR N IR BN I BE N 2R BN K X BN 2N X 2% 2N 2% X ]

S3SS0¥I --NOI1VIA3Q 907

oLt

L 4

IWILLIHDIN

$100 ~-30N¥¥3 1N3J¥3d
YINWNS 30NL1L1VIQIN

30NL1 LY SNSY3A NOILVYNDI JILVISONAAH 173N8
40 ¥O¥Y3 IN3IJ¥3d OGNV 3J¥NSSINd 40 NOILVIA3Q QYVANVLS

ool

WY =30NL1L1Y
06 os oL 09 0s ov
- . v v * v v v v v A v
'0
‘0 o°
.Qo 'ooo.oooooooooooocooh ooooono.oo
& ¢ - ¢
;s . “.
L 4
L ] ‘0‘
. *
° :04
. 00‘00
° DCOO
] s
* * oooooo * * * * * * * *
€ € € € € € £ € £

- 1-199

6%-4 914

o

‘™
o
(=]
-
[ ]

&

&

« 06 ¥
. 0
. .
3 |
. 3
e 0

. 1
. N
. 3
. J
+ 0¢ Y
+ 3
* d
L

*

¢+ 00t

S37dWYS ° ON



O &t wvw O W

O
N ZOCXKXO

QW > =< j-=0=2

O

- OO

(\}
-

L 2K BN 20 K 2K BN L N BN B K BN BL K N IR X RN N N BN B N BN R W N ]

S3SSOUI ~-NOILVIA3Q 901 S10Q0 --¥O¥¥3I LN3IDJ¥3d

NY3IWN TVYN¥NIQ YIWWNS 30NLILYIQIN
3aNLILIY SNSHIA NOILYNDI DJILVISONGAH 113N8
40 ¥O¥Y¥3I IN3IJY¥3Id GNY 3IJ¥NSSI¥d 4O NOILYIAIA GYVANVLS 0s-€ .94
WX =30aNnLI11Y
ol 001 06 08 0L 09 (1141 oy 6]
- - - ) Noon K J L 4 L L L L 2 L 4 L - A4 hd v OO— -
. I. . '. .
O. [ ] J * S
b oo . oooo . °. a 06~ ¥
00‘-.—.1(00' oo ¢ OJ . - o
'S . ° “ . . . ]
- ..' .. ... . * m
R . -~ o .0' .\.O...‘ .c A o 00’. . u
C‘ - 0. .1. ‘0 ¢ ”".. .s Q\.ﬁ”.ﬂ ° \0. '”. OIO 4 °
00 o. ‘lo'“‘ s °° * * e 0. lo ° ’ Ql oo * ‘P
TR L. L e N
¢ . : v ‘. .-o.o : . S 3
ER Tt ST e a
00 00 0‘..“0 ”.00‘. 00 O‘ Om &
° . .- ..00 * 00 . oo 3
.. ° o e . L ] ‘# .. * m
- 2 e 4 .0
W N, L AP
. * . * . * . . . . . e’ o * ** + 001

s
€ € it et 9t 8L 61 61 LI 91 9l vi vL €1
S$37dnWvS ° ON

I-200




Qa &€ W nn Oxiw

O W
NIFrP<<ZTOCXO

QW > =g =0%T

O W

(=<

ozt

TR R R TR X I XN IR IR IR SR EE K B I K ]

S3SSONI =-NOILVYIA3Q 907

NOILISNY¥L TVYN¥NIQ

ott

L 4

S10Q --40¥¥3 LIN3ID¥3d

NWKNL1NY 3aNLILVICIN

3aNL1LIV SNSY3IA NOILYNDI J1LVLISOYAAH 113N8

40 ¥OWY3 LIN3DJ¥3d ONV 3JYNSS3IYd 40 NOILVIAIQ QYVANYLS ‘16-€ - 914
WY =300L1 1Y
00l 06 (o] oL 09 0S oy 0]
. . - - - v v v v ¢ o, * . v L4 v L4 L4 00\t -
e s .
. o- . . -
. R .05 ¥
‘0!.00 . . oo oo - 0
‘e . . . . o
Yoo Y . . “
< L4 [ ] N Y - . ... L J
o.oo.u”‘lO..”o.oonu“u"““ ooh ‘oooooo” ~ “oooooooooooooco e 0
. L) [} . * . .
oo [ oo o*’o on. .ﬁ ooo . 1
s ° oo . .‘...0 ) e ¢ N
o-. oo : " : ~ o . " 3
. e o o o, .
. » e * 06'1 000 J
A . ~, Y0 ¥
o o 0 Yoo, 3
e ‘., *
.. by e, ¢ d
o-o -0 0‘0 .
. - e
® ‘..
N eme we ¢ . . . IS . * * . * ¢ "o + 001
€ 1 4 € S S S S 9 9 ] G S ¢ €

S3T1dWVYS ° ON

I-201



A & Wwvonm OxwW

L

o
NI-<ZTOo<CEO

OW> =< =02

O L

0o

o
N
-

L 3 2% 2 BC B R K BN BRI K B K 2K JK BN K B BN N Y BN BN X BN AN N Y]

S3ISSOYI ~-NOILVIA3Q 907

NV3H

JYNUNIQ

NWNLNY

S$10Q --¥YO¥¥3I 1N3J¥3dJ
30NL1LVIGIN

30NL 1LY SNSY3IA NOILYND3 J11VLISOYAAH 71713N8

JO ¥O¥¥) LIN3IJY¥3Id ANV 3¥NSSIN¥d 30 NOILVIAIG QYVANVYLS ‘2694 -9 4
WX =30NL11Y
ott 00l 06 08 0L 09 0s or (0]
- - - - - - L 4 L L L ] L) L ] L 4 - v v - OO—l
-
[ 4 o
o .
(.0 Ocl . &
0‘00!0440 . - . LX) « 06~ ¥
Aor o8 o oo . oo . 0
e %o * . F J . &
te Ve . . . * -]
.(0‘0 0‘ 0.0.‘0 .l! O. . “
O.OOOO"DO - oc 0'40 o‘ooo .ﬂooo S oo -aq > ¢ u
ce®o ° o..ol . XN L 4 oo'oo‘.oco. ®e loo-. “Olc.oocoo.oooo. 00
-uo B ‘e, ooo . '00 > ooo . 1
o O . . . ~q P
[ 4 . L4 3 - ° a“ . 00 z
000.0 .O. 0. ..0 ."‘ 00 c.. w
. : . :oooc * ¢ J
. R s e, *+0s ¥
° 0‘100 * 3
. . 1000!0 . p
. K ool L
° L 4 -
.“ Ol 0‘.*
* ¢ £ + * + * . . * . * . * * * + 001
€ € v ] S L L 8 8 6 6 8 8 8 8 ¢

S37dWYS * ON

I-202




a0 WwnomdDOLDEw
niF«ZO0<xO

O L

Owl>»> =« =02

O W

- OO

oel

-
]
'YEEXEXEEXEENR R NE N A NI B A X NI L RN R

$35S0UJ ~-NOILVIA3Q 907
NOILISNYYL TVYN¥NIQ

oLt

3aNL1L7V SNSH3A NOILYND3 JI1LVLISON¥AAH 173NG

YILINIM

$10Q ~~¥O¥Y¥3 IN3J¥3d
30NL11VIQIN

30 ¥OYY¥3 LN3IDU3d ONV JUNSSI¥d 40 NOILVIAIQ QYVANVLS
WY -30NLI LYV

001l

v h 4

06 os

L4
L]
- ®
..
.
L)
. [ ]
L
L
L L 4

oL
-

s IXEEx

09

”
oo ®

v

kY

0s

[ 4

o

L]

‘gc-g° 914
oy oe
v v “oo—-
&
®
&
206- ¥
- 0
. .
. |
L] ooo. ¢ U

...n. % )

o o . . 1
A N N
PO 3
LN 2

. te08 ¥
. e 3
* . d
. .
ooOoo
‘. ..‘
*e, *a" * 001
. 0
9 ¢

S371dWVS ° ON

I-203



L XWwwmmOxw

.

o
NI-CZOoO<cx O

oW > =< I~=0x

O W

o
N
——

G PP e PO QPP AP EE PP PEAr S P OE PO

S$3SS0¥J --NOI1YiA3Q 901 S10Q--40Y¥Y¥Y3 1IN3J¥3d

INILLHDIN ILINIM 3aNL11VI0IN
30NLILY SNSY3IA NOITLVNDI JILVLISOY¥OAH 173N8
30 ¥O¥¥3 INIJY3Id ANV 3¥NSSI¥d4 40 NOILYIA3A QUVANYILS the-g *91d
WX =30N1119Y
oLt 001 06 08 oL 09 0s ov 0]
L 4 v v L ] L4 L4 - L J L 4 L J v L 4 L ] L4 v A4 OOwl
»
- 06~
oo .
.. .
C' L1 *
+ eegee o0 csoce®?
.'0 . . .o eccevscsosoe Gcc . ¢ 0
- co o o *
t." .0
~ v °
. ‘v e
° oy .
L] 01 oo
*, « *
[ + [
; v+ 05
. " L
. 00‘ L] +
. * ®
: eea L
. 0‘0 o *
¢ .‘.Ioo
L ] * L ] 4 * * L L L * * * * * L ] L 000#

S3IT1dNVYS * ON

Wwxaooa

a W OWwa -

1-204




S3SS0YI ~~NOI1VIA3Q 901 $100 ~-HO¥Y¥3 LN3J¥3d
NY3W YNYNIQ HILNIM 3aN111VvI0IN
3aN1117Y SNSHIA NOILYNDI J1LVLISOY¥AAH 173N8
40 ¥O¥Y3 IN3OY¥3Id ONV J¥NSS3¥d JO NOILVIAIG Q¥VANVILS "66-4 914

WX =3aN1i1Y

I-205

QA CWunwovm O w

O
NI~ <ZTOCEO

OWwW > =< -0

O W

- OO

0zt ott 001 06 (0] ] 0L 09 0¢ ot o€
tlﬂ - - v - v e T v [ ] L ] v v v v v v coo_vl
L ooo s
& ... &
mou N a.. .
. oo .06~ ¥
- . c. & 0
N“ . 0. * z
N n . . ¥
v o oo ® L M
* * * b [ o0 o 0 L
I =-o 0'00 *. o\looooooodacc REFTEEES R ooo e 0
& - - L o L S} o ® . -F
. 0. * i o ®
b *
[ ] PY ‘o e % * z
» - 0! ] . * w
v . . ~ e o
0 . . : *, e T » J
. . *.. L .08 ¥
. - 2 ., * e 3
| S . . '04 . *
v ¢ o 0'0 L4 . &
* -o.- .looo .. .oo
” co 0‘00 o%a’
2 ¢ ¢ e . . . e v . . ¢ o ¢ o o o' 0. ¢ 001
L ]
] L el Pl SL v ¥l ¥L €1 21 9

S$37dWYS ° ON



G @ WwWomwvdDE W
NwE-ECZOoO<Kx O

O i

Ow>=«q =02

O W

oo

(=
N
-

L R 2 X B 2K K BE JK BN BN K N K 2N X B K BX B K N BN BN R BN N A% N ]

S3SS0YI -=NO LVIA3Q 907 S10Q --4O¥Y¥Y3 1N3IJ¥3d

IWI1AVQ INIYLXT YIWKWNS 3aNLILVI0 1IN
3001117V SNSY3A NOILYNDI J11VLSONGAH 113n8
40 YOUY3 LIN3J¥34 ANV 3UNSSI¥Yd 30 NOILVIA3Q QYVANYLS ‘9¢-4 *91d
WY =3an1117Y
oL ool 06 08 oL 09 0S ov o€
- . v . - . - v v - v v v . v v COO._..-
« 06~ ¥
- 0
. . |
. Y
> -~
P oo‘ <& o.o & u
oo “ooooo.uo Onooo QO
~0 0 s . L
O’o -o : ° e + N
LIRS T L
. '00‘00 oo.o * )
0‘10 0.. + 06 . |
40'“0.! + U
.. Y &
. .
+ L 4 * * L 4 * L ] L J * L J * + L A [ ] L ® QOOw

S3ITdWYS * ON

1-206




S3ISSOY¥I ~-NOILVIA3Q 907 §$10Q ~-¥O¥Y¥3 LN3JN3d

NY3W TYN¥NIA JAIYLIXI YIWWNS 3aNL1LVIQIN
3aNLILIY SNSHY3IA NOILYN®3 JI11VLISONAAH 1713N8
40 ¥O¥Y¥3 IN3J¥3d OGNV 3UNSS3I¥d 40 NOILVIAIQ QUVANYLS "lS-€ .9\ 4
WX =3aNL11Y
3 0zt oLl 00! 08 08 oL 09 (03] ) 4 oe
¥ ¥y l“ A4 . L 4 - L ] - L «® L 4 [ L v L J - . v v A - OO_. -
n . . > .
. . o ®

Sa g-¢ . s . *
m z L g 3 3 »
3 * -o . o + 06~ ¥
¥ : . ; 0

o ” . .o [ &
d 2= oo . . * Y

N L4 .

( ¢ c‘o oc oo . ¢ ¢
4 1 n P ey e e . . 3
o ﬁl. . . 0.00...0 Oo.oo. .l.."..‘ ’o

S *y ° ® o OQ . o ®

- - » ® [ ~ 0‘ ° * .P

z " " * ° ° o o . z

4 -2 : * .
0 ” ¢ o.‘t' oo . LI 3
i 0 O ﬂ ..... M ~.. . o . ...o 2
1 ) - . ‘04 .o ** LN oo + 0§ d
v . 0101.\ & !4 . ® 3
) 0 | ., %, e d

1 v . ‘e .
A * D ‘.
H L J P 00
4] b- A ] * * ¢ + . * * ] . . . ¢ 0.. . . L4 “ 00l

S L 8 8 9 9 9 ] ] S S

S$371dNnVYS °ON

I-207



Q@ EWwWwmwnOaew

[T

o
NiIFECZOogcxx O

OW> =< =0=

O

- O ¢

o
o~
-

S PO OI O QPO AP OO PO PG P AP O re O

S3SS0Y¥I --NOILVIA3Q 907 S$10Q --¥O¥Y¥3 1IN3IJ¥3d

NV3W TVNINIA IN3YLX3 YILINIM 3aNLILYTIQIN
30NL119Y SNS¥3A NOILVYNDI DJILVLISONGAH 113N8
40 ¥O¥¥3 LN3IJ¥3d ANV 3¥NSSI¥d 4O NOILYIA3IQ QYVANVLS ‘86-494 - 914
WX -300nL111Y
ottt ool 086 08 0L 09 0s oy oe .
v - L 4 - L ] L ] L4 L 4 L * v - L4 A v A - oow -
06~ ¥
- 0
. Y
. ' . ]
.0 ’ loco - ¢ .o * 3
L L] L] ¢ °

ooocacoooco- N 1
.. * z
. 3
... . d
T taag, + 0 -]
0000 . . 3
. d

*

L ]

+* +* * * +* * * L ] * * * + * L * » + °°~,

S37dWYS * ON

I-208




o & WwWwomv Oxiw

n-LFCeTocxo

O W

OWwW> —-~<X<ph—0%X

QO W

- 0O O

o
o~

"

-
[}
0.000004004.00.004001’00’00.0.1

S3ISSO¥D ~-NOILVIA3Q 907
NOILISNVYL TVN¥NIQ
3aNLI LY SNSY3A
40 ¥OY¥3 LIN3J¥3d ANV

$10Q --NOHY¥3 LIN3J¥3d

NY3A TYNNNY 30NLILYIAIN
NOILYND3 J1LVLISO¥QAH 113N8
I¥NSSIYd 40 NOILYIA3IQ QYVANVLS *65-4 + 914

WX =30NnLtLY

ottt 001 06 o8 oL 09 06 (0] 0]
- v o * . v . . v L] v . . . v L4 - - 00! -
2 Lot .
.. .. 00 » * 0. »
! By o oo oo * ‘ -
0000- - . . * . » 06~ . |
o¢iﬁaou : "\ H . . 0
~,_ 2 g . \ Y
.o!'. l.o . R o.lo [ ] x
. * e e, oo’ " ¢ 3
PR * 0400.s .« ., ... \.n.......u“n.““.s...“”””u.c.-l- « 0
S o ety 0 d . 3 1
N . . o'(o oe ooo * N
. ¢ ooo ooo-.c-'l‘ _-o . 3
. ool « e ™, v o 3
: .. ¥ ~... * reos
. . . ., ‘600 . . o 3
. . O. L] 0‘ . Y .
. * MEN . ° d
[ ] Qll !.‘ ® * L ]
- * e L 3 o ®
* 010 ol.“ M
. . . P . . . . . . * . . * 00‘. « 001l

L2 26 €€ €€ G€ €€ 2€ le 0 (L2 8l
S37dWVYS * ON

1-209



L XWnvOEW

("8

o
NiI-FCcZo<Ccx o

OW > =<K =022

O

-~ OO

o
3V}

PP LP1 PP I TE AP GO PEPIPOEIP OO P OPEPESGY

S3SS0¥I --NOILYIA3A 907 $10Q --¥0¥¥3 IN3IIJ¥3d

INI1AVA NY3W IVYNNNY JANLILIVIGIN

3aNL1LIY SNSY3A NOILYN®3 J11vVISONGAH 113Nn8

40 dOYY3 IN3IIY¥3IJd ANV 3YNSS3¥d 40 NOJILVIAIG G¥VANVLS *09-9 914
WY =3an1t iy
ol 001 06 08 oL 09 0S o¥ o€
- v v - L L) - L [ 4 L v - - A4 hd v OO—I
a Oml d
- 0
. .
‘O S L 4 m
.. I s S . 3
olQn..a oocoooooo‘ooo ®oooe OO
R A .
.(04 ..o . ..u ¢ * % o-. + N
oﬁoo . -.. o. .. oo.. - 3
A s ° hd ® * U
4‘0 ° . .

" - . e + 05 ¥

L -
‘04 * s u

. Lt
*e ‘0“ * &

- e +
oooo "10{0 +
. . * . * . . . * . . +* *° * * * *+ 001

S37dWYS ° ON

I-210




O XWwnonmOaew

a

o
NI ZTO<CETO

OWw> ~<«< -0

('S

- |

o
o
-

0000100000!’000004004000.00.001

S35S0HI ~~NOI1VIA3Q 907

oti

- v

_INILLIHOIN

S10Q --yO¥Y3 LIN3II¥3d

NV3W TVNNNY IaNLILVIOIN

JGNLILIY SNSHIA NOILVND3 J1LVISO¥AAH 173N8
40 ¥O¥Y3 LN3J¥3Id OGNV 3¥NSSIYd 40 NOILVIAIG QYVANVLS ‘19-94 - 914

WY -3aNL117Y

001

06 o8 oL 09 oS oy 0]
[ ] -»
oq -
-o. .
o o e
. ¢ b oml m
. oo .‘0 & °
o . 4 4
L ] o [
\ 3 . . U |
* ° o .
* 00- 'O.‘ .ﬂ . L 2 u
* A .
"4 ooo.‘oocooooooo.oooo.ooo..c.ooooo. OO
&»
e . Te 1
. .. 'f .. . ¢ z
* [ ] .. ..’ u
PO -, %
o. ‘0‘0 * Q
b ~
*® 00‘ Qon x
‘e
. o.ioa H “
. L g
50000
L 7S ¢
.’!0‘.
* + * * * * * [ ] * L ® * L ] QOO—.
9 8 2t vl ¥l PL ¥l YL P t 2 2 )

S371dWVS ° ON

1-211



QW >=<Cp-=-02 O

A &wWwnomodDae w

- O O O W NI 22O
~ - o - N ™ <
' ' ' 1 ©
IRAAS R LR LRI R R S N P A T R SR
4
*
1
m°® ., . * 4
* 0 . * ., 0 °
cese e’ .'.O.: o
. .
© . o L 4 "o..::
o P I
*oe,, LIPS
*e, s Qe
o * .0...... '0...... 4
- { o
«® ¢ oo ¢’ (=]
¢ \ ve°’ .v—
. .0_".
° b IO
ece’ Ce.,
WO o e .... * .QO...‘
.o.. .0
e, .... ‘0 .°
:; * ‘00.. ¢ 1@
o, oo ®
L] ...o.
.
g - A .
¢, 'o..
.l‘ .: o o
L]
g * ...0. 4 . ..O.. q4 ©
[ 14 .0.0‘
'o.."O.
oM ¢ ‘.... [ ]
N
< 0' ®e :
L 4 d °
™+ * ¢ R
0 4 *
* .,
' o
° e
< . y s .
* . .
* e o
< ¢ . ) «Q
n * LA
4 s
L 4 (X}
N ¢ < L4 L]
0n + o
.
d s, o
; * " : ..0’ ‘o
* . [}
» o o
o L 2 ¢ e e 4
<t + F
4 .
* .

S 3 o
N~ \d <4
< : ..Co".. : i

L ] e ® 3

< 0..0' . 4
Q”...l. ]
[ »
"o. .

M~ e b b s e e e e * e+ 0 o
o~ *® > > > » P
o o o (@] o
o n [Te] o
L ‘ -

)

NO - SAMPLES

I-212

ALTITUDE- KM
STANDARD DEVIATION OF PRESSURE AND PERC ENT ERROR OF

8-62 »

FIG -

BUELL HYDROSTATIC EQUATION VERSUS ALTITUDE

DIUR NAL MEAN
LOG DEV IATION-- CROSSES

ANNUAL MEAN

MIDLATITUDE
PERCENT ERROR--DOTS




axxwononmO W

O w
NnkeECcTOoOCxTO

OWw > =« p—=0=

O W

- O

o
N
-

-
s
'YEEIEXEEINERE NN RN ENENE BN SL NS SRR

S$3SS0¥D ~-NOI11VIA3Q 907 S100--¥O¥¥3 LN3J¥3d
NOILISNVYL TVNYNIC ON 1 ¥4dS J1123vens
30NLILV SNSY3A NOILYNADI J1LVLISOYGAH 773N8

40 HO¥N¥3I IN3J¥3d ONV 3¥NSS3I¥d 40 NOILVIAIQ QYVANVLS *€9-94 914
WX =-30NnLI1Y
ottt 00l (o] 3 08 (o] A 09 o]~ oy 4]
v v [ J - [ [ ] v [ ] L L v L v L v hd OO—O

x .
oo e o406~ ¥
HE 0
* 2 ¢ d
ooo ° L g d
ooo ‘oo * oo g 3

) R R T T R R uooooooooooooooo .
i, - e 00
00 ° .
800 oo o- . N
co&o e * 3
Moo ¥ * J
" + 0§ -]
v, . 3
:0

‘.0. L m

ooloc .

00‘0 .

. . . . . . . . . . . . . . * . + 001

S37dWVYS *ON

- I-213



G XWwonwOHaw

L= 2 "
NI—LLCZOoOCEZO

OW> =< =02

(= T

- 0O

S3SSOY¥I ~-NOILVIA3Q 907 S$10Q --¥0¥¥3 1IN3J¥3d

NYIW VNYNIA ON 1 ¥dS 211%yvans
30NLILIY SNSHIA NOILYNDI DI11VISONAAH 113N8
30 JOU¥3I LN3J¥3d ANV 3¥NSS3¥d 40 NOILVIAIQ QUVANYLS ‘49-g¢ °* 914
- WX =-3an111Y
ozl otl 0ol 06 08 oL 09 0s oy oe
¥ l“ - A4 v L 4 L [ v L ] L L L ] v v L 4 - v v OO— -
. a
¢ a
C=o
* « 06~
L J
NAH IS
L 3 *
H oo N *
SIS 00‘ luoooooooooooaooo‘.. " eeo00ecces0sseee )
D « %o . * .
L ] ‘00 o. by
” "’ L] .. *
v ‘00 S : .
0 * ¢ 401 9 *
* >
- 100 + 0¢
P ” '0"0 *
L 4 ‘..‘ *
IS 00‘0 . .
” 0.‘. 'Y
N * [ * * <+ + + L 4 * L 2 * * L ] » * * L L OOM

S37dWYS ° ON

Wwe&eaxoawx

A WX OWZE -

I-214




O xwWwononmd eEw
NiFCZOoOCKETO

O

OW> == 0

O W

- O

N
-

'EEYEEZEXEEXIREENE NE R XN XN NI N NN RN XN

$3SS0¥I ==NOILVIA3Q 901

NO

ott

ILISNVYL YN¥NIC

S10Q ~-¥O¥Y¥3 1IN3J¥3d
Y3IWNNS J1L0uvens

300111V SNSY3IA NOILVNDI J11VLISO¥GAH 7173N6

40 HO¥MI IN3J¥3d OGNV JUNSSI¥d 40 NOILVIAIQ QYVANVILS +cg9-g * D14
WX =30aNLIlV
001 06 08 oL 09 0s ov oe
v - - v - v [ v L v v L4 v v v ooQOO—.I
7 ° - *
o. . . 06~

Ky : . . @
° - ° '. L4 L

"QO.rO oo Noo 0-5..-. 00

Odh“oooooooooootl” oo.looooo uooo * 000
. A L
:‘ ] Py ® o Ql *
(] ¢ [y e .
0099 oo‘o . oo o.v
e v Oo 00

l.oooo . + 0S
0000!0 . ‘e

. o
OooOoo o« ¢
0-00 .
.0 *
. . . * . . . . . . . + o . «* + 001l
4 L L L L L 9 L L L S

WweoaeoOx

L WKW

- I-215

S3TdWVYS * ON



o
~N
-

A ZWONOVOIE W
Ni-FCZOoOCx O

O W

O W

- OO

L2 K 2K X B L K B R B BN N X 2N IR X I BRI BN BN K N BN R R BN N I N |

OW> =< -=—-02

S3SS0Y¥I ~-NOILVIA3Q 907 $100 --40¥Y¥3 LN3D¥3d

3ni1AvVA Y3INWNS 2112¥vans
30NLI11Y SNSYIA NOILVNAD3 JI1L1VLISO¥OGAH 173N8
30 ¥ONY¥3 IN3J¥3d ONY 3YNSS3IUd 40 NOILVIAIG QYVANYLS ‘99-94 <914
WX =3aN1119Y
ol ool o] 3 08 0L 09 0s oy 0]
v v L4 - . L g - v v v - L 4 v v L4 v A4 . v OOp -

e
oo & 06~
- & 0
ooo i * . |
. oo ® * .}
.. .OO 0. * u

oooo-o.oooooooo * < ﬂO
* .. ‘. .’ h
TR .t N
L ] * - * u
010 -, ooc « * o}
- &
’:0 .. 'O + om “
*e o . + 3
e . °

10'“. OO + m

v, 01.9.1 -

vtoo 00 .

+ + L * * L 4 L L 3 L L L 2 L * L J 0.. * L OOﬁ

€ € € € S S €
S37dWYS ° ON

I-216




QA &Xidow v Oax W

O W
NiI-C<22 0o

QW > =-<Xp-=-02

O L

- OO

o2t

‘l

G P QGO I CE QPP AP TP PO OLOEE P O r 0P

L4

S3SS0YI -~NOILVIA3Q 907

ott

NY3W TVYN¥NIQ Y3IWWNS J11ouvans
JANLILIY SNSYIA NOILVNDI JILVISONAAH 773Nng

S10Q ~-4O¥¥3 LN3J¥3d

40 ¥O¥N¥I LN3J¥3d GONV 3¥NSS3¥d 40 NOILVIAIQ QYVANVLS .G-m * 914
WY =3aNL11Y

001 06 08 oL 09 0s ov o€
- L L J Coo L L 2 L J L 4 L J L 4 » L 4 v L 4 L OOWI
. sC.06- ¥
. ; - poa N
‘ R P ¥
3 oo * ﬂc oc- ou . ¢0 ]
c. oo ’oo oe olﬁ oo L 4 U

. '%nnoﬁoooo‘.‘if : !oooooo' I- oo 00
‘. ! on. ] .o L ooo 1
* 3.00 l.t 4 A 1 0 o ¢ N
oo * <. 3
0600 4 .. * 0
* ° F 4
Tee . .« +05 ¥
‘.0 L ] Y
'00 . +* N
-, .

10_0_. * d

)‘.‘00‘ *

% ‘e,

L * L J L L * * ¢ L L ] ® & Oo L ] L OOF
¢ 6 6 6 6 Ot 6 OL OL 2L OL S

S37dNWYS ° ON

I-217



O L
Ni-kagcZOo<KxEO

QW>—w -0

QA &WwWonmmwOE W

O L

oo

o
N

PP PEIIPE L PP IP EEPIOIPOEAIPOEIOEPOQOPELTOLY

S3SS0¥I --NO1LVYIA3Q 907

S10Q ~-¥O¥¥3 LIN3J¥3d

NOILISNVYL TVYNYNIQ NWNLNY 21124vans
3aNLILY SNSYIA NOILYNDI JI1LVISO¥AAH 173N8
J0 ¥O¥Y3I LNIJY3d OGNV JUYNSSIHd 40 NOILVIA3A QNVANVLS *89-9 - 9| 4
WX -3aNi 11V
oLl 00l 06 (o] ) oL 09 0s ov oe
v - ‘e v ° w - v L ] L] L] - - v - - - * 00l -
.' . &
v .
S .05~ ¥
. 5 . - LA - 0
L] * ° - 00 * m
0‘00 K e o. . . Y
"A..'C - - o. °
* * * ..l.ﬁ O. ) 'Oooo.oooi a ®®0,0 000 w
- ° 9 . X X R bl
. A A T .- i e ° 1
5 ... . ....t(”o .'100 . ... ....u ) N N
... .... : % &u..(o . : . 3
..l .. .. .. 3’ ;“ + 0
.. . o © OC‘ Qo * * om m
P o o L ]
s * ° v . e * 3
%y . 00‘ *
o. L4 .. * AL 'Y m
LI bl AL N *
° o Te
[ ] v ¢
* +* * L 2 L 4 L 2 * L L * o.’ * L 4 L J * L L oc—
£ 9 L 8 L 6 6 L L 9 9 ] L 9

S37dWYS ° ON

I-218




A womov OEkw

O
NnIFECcZTZOCTO

OwWw > =< -—0=

O L

- OO

ozl

L 20 2K 2 R ] 00(001'000000001000.00.0’1

S3SSO¥I ==NOILVIA3Q 907
NV3IN TVNENIQ

JONLILIY SNS¥3IA NOILYNDI J1LVLISONGAH 173N8
40 ¥ON¥N3 LNIJ¥3d ONY 3¥NSS3I¥d 40 NOILVIAIQ GUVANVLS

oLt

* A 4

001

06

L 4 . @ L 4
e

$10Q --y0¥Y¥3 IN3J¥3d
J11Jd4vans

NWNLNY

WY =300n1117Y
08 oL 09 0s
v ) L] ) v . v
A
Y . o0, ooo
. ‘0
[ Y lﬁ > l. * '0‘
‘. l. L 0'.‘ .. ..l . ..D
LN . .
. oV, . .
A .-. e 4 occn..v
% R W
- ] o‘ 0! .
* * * * .00 L 3 L
8 L 6 6 8 8 L

oy

‘69-9 9| 4
o€
v * 00t~
o
>
» 06~
»
.
.
L
m..so 0
PY *
o
° *
¢ *
“ .+ 0§
.« *
« e
N
‘0“!0
¢ + 001
e 9
S31dNWYS

wxex Ox

a WK OWw=EZ k-

* ON

I-219




O &WomwmODaew

e

(=]
N ~aC«2Z2o0<axo

QWw> =« =0

O L

- OO

N
-

LA EEZEARNEEENEEYEI EE N Y EIE TR Y

$3SS0¥I --NOILlYIA3Q 901 S10Q --¥O¥Y¥3 IN3J¥3d
NOILISNVYL TVYNY¥NIQ Y3INIAM J11J3d¥vans
30NL1LTV SNS¥3A NOILVYNDI J11VISO¥GAH T13NG
40 ¥O¥¥3I IN3JU3I4 ANV 3¥NSSI¥d 40 NOILVIAIQ Q¥YANVLS

WX -=3aNn111Y
oit 001! 06 os oL 09 0s ov
L 4 - L4 L 4 L 4 o( v L 4 L 4 L 4 v * - - v
. OQ . -o
Y .
00. l. ) OI ‘Qo
.® 'ooo looooﬂo Moo.o.oo.ooooool
{’000. 00.-. y. ®
* oo o« $
. ~ oooo
. 0"91 ]
- L4 _
. 90‘0
- 00.’
. 401
. 0’0.
. e
. ‘ *ee,
* * + * * * + + * * * L 4 * * L

€ 8 8 6 6 6 6 L L L L

‘0

v

Lx 4

0‘0

L

L

-9 -91d

o€
ool -

0s -

¢ % ¢ ¢ o o+
wxaxoaa

« & °
*

0s

0 WEOUWZ-

* ¢ 4ee’

*

* 001
L
S3T1dWVS ° ON

I-220




O CwWwnmOEW

O

OW>=«<+-=0Z

NI-FCcZTOCEDO

O W

-~ O O

o
o~

0.00100(000000’00400(.000000001

S3SSO¥I ~-NOILVIA3Q 901 $100 --¥O¥¥3 LN3J¥3d

INTLLHOIN YILNIM 21124vans
30nL117Y SNSYIA NOILVYND3 511V1SO¥QAH 173N
40 YONN3I LIN3J¥3d OGNV J¥NSS3¥d 40 NOILVIA3Q QN¥VANVILS ‘1L-9 914
WY =34aNn1t 1Y
otlt 001 06 08 oL 09 0S oy oe
- - - - - - ¢ L, @ L g [ v . v [ v v * 00! -
", .
e o s
- L4 ) ¢ & oni ¢
% .- s 0
L - .
. . oo L J N
o. * oo ﬁo [ ] u
oo'ooooo‘ooooo..oooooot‘o-ocoooooo.oooooo‘o ¢« 0
..! . ] . * h
- . *
® v . . . N
te ‘0. . L] - * m
“re 0 . " * J
e L o ) ’0 . M on ¢
tee T . 3
. 00 °
. Qo 00‘ . * &
.. "‘ *
o. 0‘0 ,00
. * Te
* * * * * * v L * ) * * * * * ¢+ 001
] 9 L L L L L 9 9 9 9 Vv
S31dnWVYS * ON

I-221




A XWnNn®OSIEW

O
NiI-rCZ oo

QW >= =022

O W

oo

o
o

00000000004000000400"00’00.004

S3SSOUI --NOI LV IA3Q 907 S$10Q --40¥¥3 IN3J¥3d
NY3H VNHENIQ YILINIM J11d¥vans
3aNLILIY SNSYIA NOILYNDI JILVISONGAH 113Ng

40 dO¥¥3 IN3J¥3d OGNV 3I¥NSSI¥d 40 NOI1VIA3O QYVANVYILS *L-9 914
WY =3aNnL111Y
oLl 0ol 06 +1°} 0L 09 . 0S oY oe
- L4 - - - ccod v L v L 4 - .. v A g - - OO_.I
® . ® a
L ] . Y -
* ¢ ea 06~
. oy - ;e
. 000 o. . . 0. -
® clool . . . N *
., e2 ", . co . . : .
'.~. '00. O. e®®oe . .
o° o-toolooooooﬁ oﬁoooooooooooooto 0°
“‘1“ oo \0. oo *
. '. '.’ 'l ..‘
'0‘ +
° -
0'0 >
d M + 0§
] 00
0:. *
] ‘000 +
3 010{04 *
[ 0‘ *
* * . +* * * * . . * * * * * * + e, 001

€ €L %1 91 91 91 91 ¥1 €1 €1 €t €1 11

S31dWVYS ° ON

Wwx o O

O WX O Z -

I-222




O Www»muv OE W
NIFC<ZTOKTO

O W

QW >o=ddpr--02

O

- O O

S$3SS0Y¥I =-NOILVIA3C 90 $10Q --¥0¥Y¥3 LINIJ¥3d
NOILISNVYL VYN¥NiIQ INIULXI Y3IWWNS JiLouveans
3GNLILIY SNSH3IA NOILVND3 J1LVISO¥GAH 113N8

J0 YO¥Y¥I IN3IJYI4 ANV 34NSSIHd 40 zo.h<_>uo QYVANVYLS ‘gl-9 - 914
WX =3aNn1t1Y
el ott ool 06 08 oL 09 0¢ oy o€
*l“ L 4 v v L 4 L 4 v v v | L 4 L v [ 4 L J L 4 v L 4 (OOFI
L . N
'Y -
. ® -
€~ .
M . « 06~ ¥
. ” . 0
2=-" 2% o Y
[ . - L]
® N . 000 d
M “oooo t 3
f=o mweeco, 0
“ SR
. ° . N
'Y OOIO u
o 7 e )
” o.oon ]
. . 3
L 4
i ” 0'00‘0000 d
L J *
* *
2 ¢ . . . . . * . . . . . . . . . . . + 001

S37dWVS * ON

-223



A wnonmOaEw

(T

o
NI LT OO

OWw> =< =0

O W

o ©

S3SSOY¥) ~-NOILVIA3Q 907 S100 ~-40¥Y¥3 LIN3IJ¥3d

NI LAVA JNIYLXI ¥IWWNS J11J4vans
3ANLI1LY SNSYIA NOILIVYNDI J11VLISO¥GAH 113NG
40 YOY¥Y3I LN3J¥3Id GNY 3JUNSS3INd 40 NOILVIA3A QN¥VANVLS ‘(-4 * 914
WX =3aNL11Y
21 oll ool 06 08 oL 09 0S or oe
N - L 4 v L 4 v - L ] L L 4 L J L v L 4 L 4 v b4 i oo” OOF -
¢ s
. ..o N
L J .
. § a0s-
. R
* . *
. ¢ ’
. .. + 0
* -oo oo
* d 000
” .o *
* < .
. ! o0
L ~. *
. -
- hd *
M * O.v”u....o& H
L} L J +* * * <* +* * * ® * * * * * L) 0» L 3 * OO—
14 v €

S37dWVYS ° ON

wxxoarx

A WX O WZ -

1-224




A & Wwnnm OEW

O
NnI-F<CcZTOoOCLCXO

OW> =< =0

O w

- OO

o
~N
.

“

0.00400000(0000000001000000.00!

S3SSOYI ~~NOILVIA3Q 907 100 -<40Y¥YY¥3 1IN3J¥3d

NY3W TVNuNIQ INIYLIXT HIWWNS J11dyvans
JANL117Y SNSYIA NOILVYND®I JILVLISONGAH 1713N8
40 ¥O¥¥3 LN3J¥3d OGNV 3¥NSSI¥d 40 NOILVIAID QY¥VANYLS . ‘gl-g °* 914
WX =3aNLI11Y
otlt 001 06 o8 oL 09 0s ov 018
v v v - v v L4 L J L 4 L 4 L L 4 L A4 - hd . v OO— -
* o406~ ¥
* o’ o
~. L ] ¢ m
bo . * - |
. oho -n ) 4 3
'du”““n"olnt\“oou“-QQOOQOQooo oo bco 0
¢ co . ﬁl Ny ooo’ i
s ., . .. 2 .o. ¢ N
* e, . 4 . o : . 3
‘. A d
& .
‘o, " : + 06 -]
e P * . 3
Spooon e
ﬂw 510000
. . . * . . . . . . . . * * N * + 001
14 14 14 14 14 v 4 4 L L S

S37dWYS * ON

1-225



L &Wwunowmwo eauw

O w
N~ zxzZo<xo

O >@=<i-=-0==

O

- O O

S3SSO¥I ~-NOILYIA3Q 907

NOILISNYYL TVYN¥NIQ JN3YLIXI YILNIM

WY =3aN11 1y

0zt oil 001 06 (¢]] 0L 09
y-" v v v v - > oo o - v L ] - v v
* .
* .
- . ®e
L J . .
MIQ - A ]
. D
* * . .
& L] L
& L] [} L4
-l‘ L]
* ‘ °
- ¢ . o. solo
’ L J ..
l-o ...Nuo.ﬂ Seeed .
- ages 'Mhoo Vemo oo N
L J " ° -
* e ] .
& hd ' L] .
. L 7Y - oo .
o * hd .Q 00.
* . (0‘ ®
v 0401
. -
L o . *e,
L]
*
.
L
- L J
N L ® * * L 4 » * L L L + + * *

S10Q --¥0¥¥3 1IN3J¥3d

d11J3vans
3ANLILIV SNSYIA NOILYND3I DILVISO¥OAAH 173Nng
40 YO¥Y¥3 LN3IJY3IJ ONY 3J¥NSSI¥d 40 NOILVIAIQ QYVANVLS

0) 4

8000 40003400000

‘9L-4 -91d

oe
v ool -

0G -

L4

weexeoa

¢ ¢ ¢

setes 0

+
.

*

+ 0S

¢
L WEoVWw2Z-

S37dWYS - ON

I-226




l

OW > =« p~=0=x

a @ wWnonmoOHEW
NI~ C<ZTOCXO

O W

O W

- 0¢

o
N
pans

0’00(000000’00.000000.00000.001

$35S0¥I --NOI1VIA3Q 907 $10Q0 --¥0¥Y¥3 LIN3JY¥3d

NV3IW VYN¥NIQ INIULXT YILINIM 21 1du8vans
3GN1117Y SNSY3A NOILYND3I 211v1SO0¥AAH 113N
40 ¥OUY3 LN3IDJY¥3I4 OGNV 34NSS3¥d 40 NOILYIA3IQ GUVANVILS ‘LL-9 * 914
WX =-300AL11Y
ottt oot (+].] (o] '] oL 09 (¢] ov oe
v L 4 L L L J L X} L L L 4 L 4 L 4 L L L J v A4 v - °°— -
: E .
. 2 ¢
d : .
. T . 06~
* s 5 .
. . on [ ]
! . :
L * ol oo - ¢
aooo“nOQCQ .-ooooﬁ ’olooooooocoooooooc \-Oo
- vy reo=’ R e
S N 2! -
g ‘e o~ .... .
° ‘0 . ¢ ﬂ
. e,
. 300 + 06
. S - *
.oo 00000 .
' [ ‘s 0" .
-oo 0000‘00 .
* . ¢ * * N ¢ ¢ . * * . * L * * ' e 00!

8 8 8 8 8 8 9 9 9 9 9 9

wEexoee

o WeEOWwZEE

I-227

S37dWVS ° ON



L idnnmw Oxw
NiI-.aoczo<<xO

O u

QW >=Ckrr=-0=

7S

o
~N

LA A A AN ANEEXRENENY NERIFITINIE NI Y NI W

S3ISSO¥) --NOILVIA3G 907 S10Q --¥0¥Y3 1INID¥3d

NOILISNYYL YN¥NIG NY3N VNNNY J11J¥vans
30NLILTY SNSY3IA NOILYNDI J1LVLSONQAH 113Ng
40 ¥O¥Y¥3 LN3J¥3d ONY 3uNSSI¥d 4O NOILVIAIQ QYVANYLS ‘gL-g - 914
WX =300111Y
ot 001 06 (o]} oL 09 0s ot oe
v v - * 1.... v v ° Y v . v v v v v ." OO—I
| : PRI
Y 000 000 o. om.l
- . oooo %b o’
* A3 - *
.‘ o .C. .D. .. ..
A.O‘ “eq. A - . % o " " .
‘0000.. ‘e ﬂl.oﬂ“o“'OQOOM ooo‘ooo.oﬂonooo ] ’o
PSRV v
..0 “0 '00.‘ oon *
~, p
S, .
. * 05
M, .
e
~.... .
10)‘0 *
. . * . . * . . . . . . * * . b £ FRN 001

R4 ¢l S22 62 62 g g 62 ¥2 v2 +¥#2 ¥2 €2 91

S37dWYS ° ON

WaxxoOx

A WXEOUWZ -

1-228




A & Wunwvw O W
NI-FC<EZOoO<CxEO

O W

OWw>»> >« =0T

O W

-l OO

ozt

'EEXEEZEXEEEZEE NN N XX RN ISR NI L NS N N

S3SSONI --NOILYIA3Q 901
I LAVE

S100 --¥0¥¥3 LN3IJ¥3d

NY3W TVNNNY J11duvans

30NL1LY SNSY3A NOILYN®I DJ1LVISO¥AAH 113N8

40 ¥ONY¥3I LIN3IJ¥3d ANV 3¥NSS3I¥d 40 NOILVIA3Q QYVANYLS

otlt oot 06
. . . . . .

os

‘6L-9 -9 4
WX =3aNn1 119V
0L 09 0% ov oe
L ] L 4 v L 2 v v - - - -0 OOw -
.o & og~- ¥
« & 0
S e 9 )
.N u * .
c. 000 .0 * u
l..l..’o..o.o.o C. .0 “o
y oo J 00 1
w ot o* N
. :° 3
0‘0 '0 0. ﬁ' * 0
‘., . $ .08 ¥
001 ® . * 3
0‘ Ol 4 . m
”.O lt
.’ 0(0‘ 'Y
‘Ooo ‘e *
* L] [ J * [ J * * ® 00. L J * °°w

€
S37dNWVYS ° ON

I-229



@A X Wwwmwmwod oew

(T

o
Ni-LF<CZo<<caxono

QW>=«< =02

O L

- O G

ozt

LR R X B 2K 2N B BE BN N 3 BN I K I B N BN I I N N R NN W)

S3ISSOYI -~NOILVIA3Q 907 S10d --4O¥¥3I INIJ¥Id

INTLLHOIN NY3W TVNNNY 2112yveans
3ANLILIY SNSY3A NOIKLYND3 J11VLISO¥AAH 173N8
J0 ¥O¥Y¥3 IN3IJY3IJ ANV 3YNSSIyd 40 NOILVIAIQ QUVANYLS ‘08-9-91 4
WX =3aN1117Y
ott 001l 06 08 oL 09 0S oy oe
L 4 L 4 A 4 L 4 L L 4 L J o.‘ L J L 4 L 4 L 4 v v L 4 v ‘OOP.I
oe o’
& s
... ...
L] hd e c..oml “
. . A 0
oL A
. ° o ) ¢ Y
S 2 o 3
00'oc.oo‘ooo.oooooooooocooouoto.oooo.o.o 0°
o . oo cc . 1
Thw Lo R,
00 ‘00 . o . 00 w
00":" . 0' .o * U
f.. 0°m m
‘04040 0000 u
. (OC -o + d
.'l .‘. .U Py
. e Y
. e *
+ * 00“0
. . * * * * * * * * * L J * * + 001

S37dWYS * ON

1-230




Q& Wovon DEid
NI CTOCXEEO

O W

OW> =< P-=-0x

O W

-0

$3SS0Y¥I ~-NOI1ViIA3Q 907

$100 --¥O¥Y¥3 LN3IDJ¥3d
NV3IW TYNENIA NVY3N TVNNNY J2140uvans
30N11L7V SNSY3A NOILVND3 711V1SO¥AAH 113N8

I-231

30 ¥ON¥Y¥3I LN3JY¥3d ONV 3UNSS3IYd 40 NOILVIA3IQ QYVANYLS ‘18-9+9) 4
WX =30NLI17Y
o2t oti 001 08 03"} oL 09 06 (41 oe
f I“ v - L L 4 L 4 " g [ 4 v L L 4 L L L 4 L 4 L 4 4. - oo— -
S o SR
* ., ¢ -.o oo * *
ﬂ - HO‘ 0..0 0.‘0 . ¢ . . co »
* . ﬂto . . . * A a06- ¥
L ] Py & . [}
& . . . . 00 . o. &> °
N‘“ . hd 50 - o. . .'0 . Oo . ¢
. .o . o ¢‘0_ . . oou . . s ® ]
® . . e °,
* . Y 00‘0 f.r.. . o e ) o ¢ 3
L~e fo CQ’ tecgee noooouooo o‘Soo ‘ocoooooooooooc‘o ‘s O
- e o. . v L] [ ] . P L] 0' . . ‘—.
[ ) Se e o Y * e o .
) . e % - 'l‘ .+ N
PO oo o. . oo - 00 3
v e . . . A ¢
O e ® fo . . . * 000 * o)
MR : .l * e, +05 ¥
e ° ° Iy oo . oo * !94 . 3
w * oo . o. * . n- ¢ ! * &
- . ° oo g {0
* .. .. ~ * L4 “. *
” o. ﬁ.ﬁ o.c. 00" 0{0 *
2 ¢ . . . . ¢ e . . . * . . . * * . $e. ¢ 001\
S S v € £ 14 21 Ll Le 8 O¥ Ov OF GE ¥E ¥e 9€ G€ €2

S3TJNVYS ° ON




& & W Oaw

Q.
Nr-~-<BOo<aed

Q> KX ==G2

O

(=

<
s ©
N

LA 2R L B N K BN I IR BN B I R N L 2K B 2 X 2 BN N N Y W

S3ISSO¥I --NOI1VIA3Q 907 S100 --¥0¥43 1IN3J¥3d
NOILISNYYL “JjYNiNIQ ON I ¥dS d11oyyY
3ANLILIY SNS¥IA NOILYND3I J11VLISO¥AAH 173Nng

40 dOY¥3 IN3IJY3I4 GNY 3¥NSSIYd 40 NOI1VIA3Q QY¥YQNYLS ‘8- 914
WX -30N1 )17y
olt 00t 06 08 0L 09 0s or oe
- - - > - - - v L 4 L 4 L L ] L 4 oo(coood hd COO—A
. . «a 06~ ¥
- 'Y °
’. L4 O.‘. - * m
.o * QOOOQ foo ¢ m
ooo . e ® Fy u
O : Lo ¢ 0

* aee? . 1
* N
+ 3
. 9
+ 0§ .|
* * N
3 + d

00 100' +

*e
‘n 'y *
B oS
+ . . + . . . . . . + * + . * $+, + 001!

e v ] ot

Lt

L
S3ITdWYS °* ON

I-232




O X Wwowwvw O W
NI T OCEO

O W

OWw>=—<C<~=-0=x

O u

- OO

ozt

EEEXEEENEE XN N NN N X N ISR L NE SRR

S3SS0¥I --NOILVIAIA 901
NV3IW VNHNIG ON 1 ¥dS
3GNLILIY SNSYIA NOILYNDI J1LVLISO¥AAH 77308

21 10¥Y

40 HO¥HI IN3J¥3d ONY 3JdNSS3I¥d 40 NOILVIA3Q QYVANVLS

WX =3aNL11Y

oit o001l 06 o8 0L 09 0s
v L 4 L 4 L L 4 * A 4 v L 4 L 4 L L ] v v
\
.. ~
‘oﬁo.-.oooo
%
L 4
L 4
400 100
w 00‘
* L 4 * * * L 4 * [ * * [ J * * ®
€ v 9

oY

S100 --¥0¥Y43 LN3J¥3d

‘¢g-4 914

.
* ¢ 4 & 4+ 4+ 4 & ¢

.’!’
2l

o
‘™
o
o
—
[}

0s -

wxe Ox

¢ & & ¢ & > " >

0s

A Wk Owx-

oot
Lt
S37dWVYS ° ON

- I-233



Xt M OEXKW

O L
NiIrFgcZTZOoOCCEO

QW>=—=d -0

O

- O ¢

N
—

L K B JC IR 2K K B 2N B BN A N BN BN BN BUIE B PN ST NN R N BN N N ]

-~

S3SS0¥I ~-NOILVIA3AQ 907 $100 --¥0¥¥3 1IN3ID¥3d

NOILlISNVYL TYNYNIQ Y3IWNNS 21 10¥8Y
3aNLILIY SNSYIA NOILLVADI DILVISONAAH 773N8
40 ¥O¥Y3 LWIJN3I4 ANV 334NSS3IY¥Yd 40 NOILVIAIQ OYVANYILS ‘Hg-g °9i1J
WX =30NL1L1Y
ott 00t 06 08 0L 09 oS (0] 4 oe
- L 4 - L L - L L 4 L L 4 L v L 2 4. hd v hd Oo— -
.“. a
-oo »
' -
. « 0G -
‘ &
.. ’
.. *
..a .
i!loO L 4 o
00 Oo ° ¢
:
* < **+ 0
: P
00'000.00 .“

. . . S . + . . - . . . + % W . 0000 +

+
S AN 298 A

S37dWYS - ON

WwaeoxeoOa

G WX O Z -

1-234




axXxwomovm Do w
NP« ZTOoOKxx O

O

OWwW> =< }—-=-02Z

- 0O O (= T TV

S3ISSONI =NOIL1VIA3A 901

3W11Ava YIAWWNS

$10Q ~-4OY¥¥3 1IN3IDY3d

I-235

3GNLIL1T7Y SNSY3IA NOILYND3 J1LVLISO¥AAH 773N8

40 ¥O¥¥3 LN3J¥3d ONV 3¥NSS3¥d 40 NOILVIAZC Qu¥VANVLS

WY =3anLi iV
oél oLt ool 06 08 oL
"“ L J L 4 L 4 v L 4 » v v L 4 L 4 A J
.
&»
*
g=-
.
.
NIQ
*
.
.
L~o
.
.
o L 4
.
.
.
1 »
.
.
2 ¢ . . . . . . + . . . .

21104y
‘¢g-4 914
09 (41 or 0¢
L L 4 v v v o.o( v OOpl
. . .06- ¥
. . 0
: * + d
. . " d
.oh . @ 3
50 \onlﬂuo’ 0
. ° . 1
0’ R N
¢ 3
+ )
+ 06 ¥
. 3
¢ d
ooopcoooolcvo
L ]
* * ' * Y . + 001l
€ € € ¢

S31dWYS ° ON




L X wWwww DO w

("8

o
NiIFCZ Qo

QWw>=<C-=0=

O

-~ O

‘

s ©
N
—

™
[}

0.001000000000.004004.00’

L 2N W X ')

$3ISSO¥I --NOI LVIA3Q 907 S100 --40¥¥3 IN3J¥3d

NY3W TYN3NIQ ¥IWWNS 2114y
30NL1LY SNSYIA NOILYNDI I ILVISONGAH 773NG .
40 ¥O¥¥3 IN3JY3d ANV 3¥NSS3I¥4 JO NOILVIAIQ QNYVANYLS 98- .94
WX =30NL117Y
otl 001 06 08 oL 09 0s oy o¢
A 4 v - L 4 L 4 v L 4 L 4 * * L 4 L 4 O‘...‘l - A d L 4 °°— -
oo- « 06~ ¥
% - 0
° * d
...lt.‘.‘ O.C * m
. 0. l‘ L u
QQ 0-0 A L ) o

g .o © e 1
Tee N
LI w
_ 2
05 ¥
* ¥ u
.’ 1

00)1 L L TN .o

TTee .

.10 *

e .

* + * * * * * * * L J * L * * * “00‘0 OOF

€ 14 8 SL 21 2y
S37dWYS * ON

I-236




O

OWw > =« -0

awwom DK W

n-——<ZOo0«CCxx O

(= 8 T

- 0C

o
N
-

.‘

TE X R FIERE AR I I N NI I R A AR AR N A N R

S3SS0Y¥I ~-NOILVIA3Q 907 S100Q --yO¥Y¥3 1IN3J¥3d

NOILlISNYYL VYN¥NIa NWNLNY 1 1J¥Y
3aNL1L7Y SNSY3A NOILVYNDI JIL1VLISO¥AAH 173N8 .
40 HON¥¥3I IN3J¥3d OGNV 3IJUNSS3¥d 40 NOILVIAIQ QUVANVIS (8- .94
WX =3aN111Y
ott oot 06 08 oL 09 0s oy o€
v v - v L 4 - - v L 4 L J > v L 4 v v - v OON‘
” oo + 06~ ¥
. . & °
. . + .
. ° * . |
* .. + 3
CO.. ¢ o
. 5 e 1
LY N
.f. . u
. 9
+ 0S .
. 3
- * d
"" .
004 +
‘.
¢ * * * . . * * L4 ¢ * * L ® L] ¢ T¢ 00!
] L L

S37dWVYS °* ON

1-237



L wonmw O W

b

o
NP Z o< xO

QW >=«CX =02

O u

(=L

ozt

IR X XN BN BN NI I IR B BN K BN B X B K 3K 2K ]

S3SS0¥I ~~NOI1VIA3Q 907 S10Q --y0¥y3 IN3J¥3d

NY3W 1VYN¥NIQ NWNLNY 91108y
3GNLELIV SNSH3A NOILVADI JILVISONAAH 113N8 )
40 HO¥¥3 IN3IDJ¥3IJd ANV 3J¥NSS3I¥d JO NOILVIA3Q GYVANVLS 88-9 .9)4
WX =30NL1 LY
oLt 001 06 08 oL 09 0S ov oe
v v v v - - L) - » L ) - v v v L 4 . hd oo—t
FS Oml ]
. 0
. d
* -]
'0.0. 4 u
e 2 0
O~ + .—v
f

[ 'y z
. 3
. o)
+05 ¥
s * 3
44 + m

)J&o .

C.'.v *

L 2 L * L L ] * L & L J L] L J L ] L [ L 3 L J LR OO-v
9 8 8

S37dWVYS ° ON

1-238




i vm O W

(7

o
NI—FC<ZOoO<xxO

oOWw > =< p~=-—0XZ

- O O O

o
(sY
e

'EEEXEXERNENEEIR X NN N IR N BE SN A 2 3 N K

S3SSOY¥I ~=NOILVIA3Q 907 S10Q --¥0¥Y¥3 IN3IDJ¥3d 2
NOILISNY¥L VYNY¥NIQ YILNIM 91104y @
3GNL1L7Y SNSH3IA NOILVYNDI J1LVISONGAH 173Nn8
40 ¥O¥¥3 IN3IJY¥3d OGNV 3¥NSSI¥d 40 NOILVIAIA OQUVANVILS '68-9 .94
WX =3aNn1117YV
ott 00l 06 08 Y 09 0s o¥ o€
v v - L 4 - L4 v - L 4 L4 L 4 v L v v co v QOOPI
¢ ° .06- ¥
N 0
n M ¥
. S ¢ .
. e 3
* a® ® 00
[ ] * hv
. * N
S . 3
. . o)
: +08 ¥
. . 3
: . d
- L 2
N, *
+ + * + . * * + . L4 L 4 L4 * * * 000 + 001
8 %

S371dNWYS ° ON



Q WwowvwwOrxw

O W
ne-e<czZ2o<Cxo

OW > == =-0

(T

-

oci

"

L 3 AR 3 3 R K B I KB BB 3K BN K BK BC AN 2K B B 2N K N N BN IR N AN |

$3SS0¥I --NOI1VIA3Q 907

oll

L 4

S10Q --¥y0¥Y¥3 L1N3IJ¥3d
3WILLIHDIN YILNIM S 1104V
30nL117V SNSY3A NOILYNDI JI1L1VLISOYOAAH 173Ng

40 ¥O¥H3 LIN3J¥3d OGNV 3¥NSS3¥d 40 NOILVIAIA G¥VANVLS '06-9 . 914

L 4

WY -3dN111Y

ool 06 ose 0L 09 0s oY oe
- - - - - L4 L 4 L4 v v L4 A4 - . T 00l ~-
- 06~ ¥
- 0
. |
n. . .
e * 3
®eevsee o 0
* 1
+ N
+ 3
* d
+ 06 Y
+ 3
.o * n-
‘e, .
QO."’ *
L + + +* 4 + + L J + * L d <+ L ] + + OOP
9 9 9

S37dWYS °* ON

1-240




A wmwmwmOEkW

O W

Ow> < -=—02X

NFCZOCTO

O W

(= B L)

-l

o
N
s

'-

'"YEYETEEEEREXEEN X I RX N A X NI N NI L NN NN

S3SSO0¥I ~-NOILlVIA3Q 907 S10Q --4O¥Y3 IN3J¥3d

NV3K VYN¥NIQ YIINIM 1104V
3ANLELIY SNSY3A NOILVND3 JILVLISONCAH 773N8
40 ¥O¥¥3 IN3IJ¥3d ONY 3¥NSS3¥d 40 NOILVIAIQ QHVONVLS ‘16-9 * 914
WX -30N1117Y
oti 00! 06 ¢]:] 0L 09 oS oy o€
v - - - - L4 L4 e e L 4 L 4 L L v Oo-‘ hd COOFO
of -
co « 06~
% -
% .
“
S e
o..ou 0
. -0 *
- ooo .
. oo *
- + 0§
LI .
* .-o .
‘.‘.0
s *
'Y *
s
¢ ¢ . . * L . L4 . . ¢ * * L J * 000 + 001

e 8 1%

S31dWVS * ON

WwWaxoeoaoc

a W oOUWwXl

I~241



A X WwonowmwOa W

O
NI-F<CcZ0<CxxO

OW> =< —=-0x

O u

(=N L]

oclt

'l

LR 2K X B 2L SR B 2K K B K R BN R B JEBE I BE B R B 2N N K BN N N N

S3SS0¥I ~NOILVIA3IQ 907 S10Q --¥0Y¥Y3 LIN3JY¥3d

NOILISNVHL TVYNYNIC INIYLIXIT YIWWNS 21104V
300L1L7VY SNSUIA NOILVNDI J11VISO¥AAH 713N8
JO ¥O¥H3I IN3J¥3IJ4 ONV 3JUNSSI¥d 40 NOILVIAIQ QUYVANVLS *z6-9 * 914
WY =30N111YV

ottt 00l 06 08 oL 09 0¢ ov 1
v v v - L 4 - v L 4 L 4 L 4 L - v A4 ci . hd OOn -
co « 06~ ¥
S . 0
. . d
. . Y
. + 3

®oeoeoose ¢ o
. 1
. N
. 3
. 9
+0s ¥
+ 3
+ d

», +
+ . . + * + * . - . * * * * 0‘9004 + 001
s g

S37dWVS - ON

[-242




X wowmov O w

(79

o
NI~C2Z20<CXO

OW> =« }-=-02

O L

- O O

S§3SS0¥I ~-NOI1VIA3IQ 907 S100 --¥0¥¥3 IN3IJ¥3d

AW 1AVA JNIYLXI ¥IWWNS 118V
3aNLILY SNSY3IA NOILVN®I JILVLISONAAH 73N8
40 ¥OHY¥3 IN3J¥3d ONY 3J¥NSS3¥d 40 NOILVIA3Q QAVANVLS ‘c6-9 * 914
WX =30NLI1L1Y
0cl1 oLt 00l 06 08 oL 09 oS oy (o]
. .. ¢
L IQ. FY
€~ *
¢ ., .05- ¥
. . . 0
2-"7 * : * Y
L J .
* u * * Y
v o * * 3
[ ] o ”* ®a
I ~o \oolﬂn + 0
‘. R R . 4
N "? . N
. . 3
0 . . d
M +06 ¥
. + 3
i ” " d
. MO LI TPN .
: e
2 ¢ . . . e . . . . . . - . ’ * . * * + 001
€ e € ¢

S$37dNWYS * ON

1-243



L& Wnowodeaew
NiLEgcZTaoa<Cx O

O W

QW>= <K< PH-=-02

W

o
~N

L B 2K K X K L BE BE 3¢ K BN R K BN 2K B NN A BE BN BN 2K BN BE X BN K X X )

S3SSO¥I --NOILVIA3A 907 S100 --40¥¥3 IN3IJY3d
NV3IN TVYNENIA 3WIYLIXT YIWWNS 119y
3aNL1LY SNSY3IA NOILVNDI D ILVLISO¥AAH 113N

40 ¥O¥¥I INIJY¥3d ANV 3¥NSSI¥d 40 NOILYIA3Q QUVANVYILS *96-49 913
WX =30NL11Y
ot oot 06 08 0L 09 0s ot o€
- L ] - - - L J L L} L L 4 L v * oovoe - - v OO— -

. KA .

< P
o % « 06~ ¥
d . 0
L ] .. . m
. * . .
. ... . 3

®e0 woesee ¢+ 0
'0 ‘.‘0 + .F
. . N
+ 3
. J
+ 08 d
+ 3
0.'5 H l
Rt
‘or v
000‘00‘ -
* * L + + * * L L * L J » L ] * * 0001 * OOw
*
€ € 4 8 g8 8

S37dWYS ° ON

I-244




S3SSOUI --NOILVIA3IQ 907 S100 --¥OY¥Y¥I LIN3IJY3d

NOILlISNVYHL YN¥NIQ IANIYLIXT HIINIM 21134y
IGNLILIV SNSYIA NOILYNDI JILVISONGAH 173Nng
40 MON¥Y¥3 1IN3J83d ONY 3J¥NSS3¥d 4O NOILVIAIQ QUVANYLS ‘G6-9 - 914
WY =3aNLi LY
3 o2t ott 00t 08 08 0L (0] ] 0s oy oe
f - ® v - - v L L L L ] [ J L L 4 v v L J v svees e A 4 Oo—. -
v A
[ g .
s a g~ ) . - -
S ¥ - b -
3y . : " .0s- ¥
¥ 4 . ; . e 0
d N 2-. . . * d
v . . . . Y
k P H . ¢ * u
0 S | =o . lo‘ﬂ ¢ 0
: R
z [ . * N
4 . .
0 - : * 3
| 0o ° . . * b
Ly - : +05 ¥
Yo 1 ¢ o : : 3
i M 2 . d
A 1 * °2 .
3 H .oooo.-oOoo
(¢] d ¢ * . * . . . . . . . . . ¢ L4 L] * * + 001
y ¥

S3I1dWYS * ON

I-245



QG & WwnwvwoOoaw

O w
NiIFCcZOoO<KEO

O D>=<Cp =02

(TS

o
N
L

C N IR T K B BN B BN K S P RE Y B R K K BN AR R N R N X ]

S3ISSOY¥I =-NOILVIA3Q 907 S10Q --4O¥Y¥3 1IN3IJY¥3d

NV3IK TVYN¥NIQ INIYLXT YILINIAM 1124y
30NL1L7V SNSYIA NOILLVND3 JI1LVLISO¥AAH 713Nng
40 ¥OMY¥3 LIN3IJ¥3d OGNV 3y¥NSSIUd 30 NOILVIA3Q QUVANYLS ‘96-9 * 91d
WX =30N111YV
ott 001 o] 3 os 0L 09 0s oy (0] 4
v . v - - * L 4 L 4 L L J L 4 L J L J L J * v - v A4 OO— -
° « 06- ¥
PR 0
- . d
. * ]
* . 3
e ¢ 0

] . 1
* N
* 3
. d
+ 0S Y
. 3
¢+ d

L 4

000‘0 .

v,

* * . . . . . . . . . . * * . * + 00!
v ¢

S3T1dWYS * ON

I-246




aXwomwO Ew
o
N
—

O
O L NI -FCZTOoO<CxxO

OWw> ~<Xi~-=-0=
- OO

S3SS0¥I ~-NOILVIA3Q 907 S$10Q --¥OHY¥3 LIN3IJ¥3d

NOILISNYYL VYNYNIA NY3W TVANNY J110¥Y
3GNLILY SNSY3IA NOILYND3 J1L1VISONAAH 113NG
40 ¥O¥Y¥3 LN3J¥3Id ONY 3¥NSSI¥d 40 NOILVIAIQ QUVANYLS *L6-€ 94
WY -30NL1LTY |

oLt 00l 06 (o]:] 0L 09 (01 oy 0]
“ L] - - L L - v v L L L 4 L 4 v v v A4 - ” OO_. -
*
I’ .
. &
.
® « 06~ ¥
*
& o S b & °
“ F ) ’ I' L z
. o.\a. . Y
L 4 f * u
® o® .
¢ .O. ‘0‘ O..O. ¢ °
“ 0~| .. - .F
* ° s * z
” .~ LI 4 3
. coo e o)
. - “e0s ¥
. ‘e 3
. s . 4
L 4 "’ .
L * *
” ’40 te, .
. N . . . . . . . . . . . I’ . . 0”0000 * 001

S L €1 62 O, ¥
S37dWVS ° ON

I-247



0 & WounwdD e

(TS

o
NIrragcZTOoOo<cxo

OW>=<X =022

(= 2 TS

- O ¢

oelt

G PO Os S0 4 PO AP CO P OOYCOAr OO OO rO O

S3SSO¥I --NOIL1VIA3Q 907

oLt

S$10Q --40¥¥3 1IN3J¥3d
IWILAVQ NY3W TVNNNY J112uyY
3GNL1LIV SNSY3A NOILVADI J1LVLISONGAH 773N8

40 ¥OUYI IN3J¥3d OGNV 3¥NSSIyd 40 NOILVIAIQ QYVANVLS "86-9 .94
WX =3001117V
oot 06 08 oL 09 0s ov (0]
L 4 L 4 * L L 4 4 * L 4 L 4 v L 4 v v b4 4 v OO— -

o .
T

.« .05- ¥

N 0

.. .o . . ]

. . rY .}

o...... Tooe 3

K olﬂ.. « 0

e LR 1

o oooo * N

ve 3

. J

+ 0S d

. 3
.

00000‘0000 . d
1.0

. . . . . . 'S . . . 3 * * . * + 001

1 4 14 vy €

S37dWYS * ON

I-248




A XX wnowmwOxw

[T

(=
NI CZTOCTO

OW>=—<C< =02

O W

- OO

o
N
-

'EEXRYXEEXIRE X NN BN N IR X N SR IR A N A

S3SS0YI ~-NOILVIAIQ 907 100 --40¥¥3 LNIJY3d

INTLLHDIN NY3IN IVANNY 31104V
3aNL1LV SNSHIA NOILVYNDI J1LVISONAAH 1713N8 .
40 ¥ONN3I IN3JN3d GNY 3¥NSSINd 40 NOILYIAIQ GYVANYLS 66-€ .gy4
WY =3anL1117Y
oLt 001\ 06 08 oL 09 oS ov o€
L 4 v L J L ] v L L L 4 L J L J L J » L ] v v v QOOwl
tcml
®
Y *
oooooo .
oooooco [ °
L 4
L 2
*
+ 0§
L
L
ve,
" *
e
L J *
'0
L ] L ] * L * * [ ) [ * * [ ] * L ] ® ® L 3 OOO—
L L L

S37dWVS ° ON

Wwxeox

QW oOwXE-

I-249

kALl



Q@ X WuwmwownmoeEw

O
NI, OCXxO

QO >=p-=-0

O W

- OO

o
N
-

L N 3K 2K X I S BE B BN BN B K BN K K I IR I NN I N BN BN BN N AN N

S3ISSO0¥I --NOI1VIA3Q 901 $10Q --¥0¥Y¥3 IN3IJ¥3d
NV3W TVYN¥NiIa NY3IW TVNNNY J11JuY
30MLILTY SNSYIA NOILVNDI JILVISOYAAH 713Nn8
40 YO¥Y¥I LIN3IJY¥3Id ANV 3¥NSS3¥d 30 NOILVIAIQ QUVANVIS *001-9 914

WY =30N111Y
ott oot 06 os oL 09 0s or 0¢

L 4 v L - - * L L 4 L v L 4 A d v A4 ‘oo—.-

06 -

>
W oeax O

°
* ¢ & & &

0s

a W wwx-

* ¢ & & & o

0!
*
v

0"0
L ] * * * L 4 ] L g * * L g * * L 2 L J ’00 ®
L .4

L ot 6l Or "leps
S37dWYS * ON

* o o

ool

I-250




(T A X WwnmnwO Ekw
NI C2TOoOCTO

o

OW> =« ~-=-02

O L

-0 O

S3SS0¥I =-NOIL1VIA3IQ 907 $100 --HO¥Y3 LIN3IJY¥3d

NV3N TVNH¥NIQ - ONi¥dS NVIW VI 1¥IHASIWIH
3aNL1L7Y SNSYIA NOILYNDI JILVLISO¥GAH 1713N8
J0 ¥OU¥3 IN3J¥3Id ONV 3¥NSSIUd 40 NOILVIAIQ QYVANVIS ‘to1-¢ ° 914
WX =30N111Y
oei ot 00l 06 os oL 09 0s ov o€
'l“ hd Qo - 40.1. L [ J - L J v ‘aoo L 4 v co L 4 v L 4 v - oo— -
. " Do e : :
R LIN . s s . .
P ‘.00’.00 oo oo ooco oo % . -
Py . 0'00‘ . - iy . . ® co . «06- ¥
L ) . .‘. ° . L] ) .
- . . o tttee O fo N e N . - 0
2-" . e d > s . o « o . Y
¢ . o . ® e . - ® . . .
L ] o e . ..D ) «® ‘. .0. L4 . L 4 m
“ 3 ¢ oooo ooo. N " ouolo A 3
L=e ,°%, &L f. o?#o.( o ) .‘.uho ¢ e+ 0
- 0 . ° Oo . ~ d * ce e «” ® e 1
* oﬂ \ ... ° on .o 00 S. oo ooo. coonooot oﬁoooo
H K] A . : . ., J 4 o ‘v 2 R N
0 v . . - . L WY - f ] o, * 3
* . . 0'1 . o “. . U
) * oo -h ¢ ", ° . 000
“ . .IO ¢ f....‘ .(‘0 0000 x
. s e . e .o 3
« ° . . “vo
' “ . ou o e 0404 * d
. IR . ‘o ..
” oo -oo- e "'0 00
2 ¢ * . . o e T * . ) . + ¢ ¢ . . L ooolco ool
L4 ¢ 9 L 6 8 9L 22 62 ve Gy 8S L9 LL BL 2L SS 2v S€

S37dWvs ° ON

I-251



A& WwnmwDaeEw

(TS

o
NI CcZTOXKETO

OW>=«<~=02

O

- OO

S3SSOUI --NOILVIA3Q 907
NV3W TVNYNIQ

S100Q --40¥y¥3 1IN3J¥3d
Y3IWWNS NV3IN VI IY¥3IHdSINIH
30NL1L9Y SNSH¥3IA NOILYNDI JI1VLISONAAH 1713N8

40 dO¥¥3I IN3J¥3d ANV 3¥NSS3I¥Yd 40 NOILVIAIQ QUVANVLS ‘z01-9 914
WX =300111YV
o2t oti oot 06 os 0L 09 0s ov o€

f - ® - v o L 4 o, - L 4 L - L 4 L L - v L 4 v - A d oop -
L ° o - &
L 4 .t e, .oo
L X ¢ OO hd ° : &

- e o &> e o

PO N AN D .
* .'C oo . N l.loo. 00 . - oml m
L 2 . . - - ° - - ° . O
- . .! L] .. - 0. . 00 ° N o

Nl“ 2 . . HQO 0010 . ﬁo we?® oo . co oo * Y|
* Oo . - ° ° A 00 o% * 00 - e & .|
... * L “ L ] ... ) bd “O g ¢ .. . o.
. 00 e ®e % f. .o : . " 4 oo - L S 2 3

—-0 -OO“OO : ° H ..0' .‘00 0'0 * .0. oo. .0.‘ ‘cl ’o
Py ® oo .oco 040" oooooo : o . ® ,eo . . 1
¢ i ‘000 . o. QOO. ‘04 ° hd . C. * .lo - *
H . : oo. D . {oo . L. * o™ . * “
. : . S S .

0 * e . ooc . ooo‘o o~ . °. o~ ece o)
* - P L) LN ® o ° -
v e o 00 o. Ooo ’00‘. .O . * om Y
* . 00 . o' 00(00' 0.00 3

g ” o oo . . 0&‘00 .® d
[ . oo.o 0‘0‘ ‘e
” - .0 0000 000

2 ¢ * + . * e * * + + . . * . * * * e 001t
6 L OL +v1 €L +vL #¥2 Llg 8 € v 29 89 2L %L L %9 09 I¢

S371dWYS - ON

I-252




a @ WomwOxkw
NI-Cc2ZZTOCXXTO

O L

QW> =< -0

O L

- O O

WX -30NL11Y
02t ottt o0t 06 o] } oL 09 0s
y-v v - Jo v v v - v L) [ [ v v [ ]
M ] D :.
“0‘ oo oo - looc
€=t e ;o <
s Y : . . o
ﬂ ‘e 0?0 * .oc o. oo
- . . * * A4 L4 * - .
L 4 * hd [y
- L ] ° - . ‘ [ L4 o
N * [ o o ’.{“"' .l .l -
L J -® . . . *
- ¢ oo ¢ oo ﬂ" ° o ° ®e e 40, s [
* R ® . 5 - o o l-o. e
F‘“ * Q.. y .. ".'“... .... ......."‘f.
o. . e e . * 0. lo .
N . oo 1 Y ‘ * o . " . .
- ¢ * ~.oo o- v OQ l'
o - o .C ..... .0 ... ... ) O“‘ .. i
* . . - ¢ .. S0 « T2 .
¢ e oo . : - * ¢ b ~e, s
“ .c s ® * . oooo oo ooo 0900" p
I o . . : . oo . . 0'400
“ ® - o . 00
* . o . .®
2 ¢ [ J + * 0... * * * * * 0. * L Z * L 4
v L 8 1L €l %2 €2 62 ¥8 9¢ LEe €9 v6 96 96

$3SS0¥I ~-NOI1VIA3Q 907
NY3W TVYN3NIC NWNLNY
30NL1L7Y SNSYIA NOILYNDI J11V1SO¥QAH 713N8

40 ¥O¥N3 LN32¥3d ONV 3¥NSS3¥d 40 NOILYIA3Q QY¥VANYLS

v v *

$100 --¥0¥¥3 IN3IJ¥3d
NVIN VI 1 ¥3HJSIW3IH

I-253

‘cor-g¢ ° 914

O€
ool -

oy

oS-

wxooOmx

¢ & ¢ & & P > >

A WwWweEoOow=xk

*
.
+
+ 0S
*
*
*

* [

L8 09 2S Iv
S37dWVYS * ON




L &WmwOEW

NI CZT OO

QW> > -=0=

O W

O

- OO

oci

<
[

3]
'

N
]

-
]

o

-

17} 0’001004000’000000000.00000.00

L}

w

S3SS0¥I --NOILVIA3G 90 S100Q --y0¥d3 IN3IJY¥3d

NVIW TYN¥NIQ CYILNIA NVIW VI I¥IHAS IWIH
JANLILTIY SNSY3A NOILYNBI JILVLISONAAH 113N
30 ¥OYY¥3 LIN3J¥3d ANV 3¥NSSI¥d 30 NOILVIA3IQ GY¥VANYLS *%01-9 913
WX =3a0N11L1Y
ot 001 06 08 0L 09 0S oy o€
L R L L 4 * 01 v cc L 4 L L J L 4 L L 4 v L A4 v hd °°~ -
co .0 * LAY ., i
IO ° ..Q . .O hd L] e & om‘ m
J Lot e 0
!00 . OQO oc. 000000 : .o m
. 0004 . .. “ . ‘e . |
..“.‘.“‘.{“‘ ..l... .““.Q“....O....O “... ..O‘.O ..’ m
ooooo * Ool .ro « oo ~. .'Qoooo Oooooo\n o’ 0
¥ 4 oo oo “{- - * lo 0‘ bn o’c * 1
. ° ¢ ® Ny ® “ ] . . .
. ° $ ° -* - ? o ¢ z
e 0. g .l ﬂo.’ {‘ .l‘. ¢ - * u
oo ° N + ‘e
. . * 00 0' «? U
- . r... 0S¥
PN T, N 3
o @ .o ‘w . . * d
S g *
ooo ooo ‘0‘. 0.1 +*
. . e e * + . . . o . + e . 41...»4 + 001

S 8 8 LI Sl 06 Ge €V 9% ¥ LS €S IS 8y 9% Gp 2¢
S37dWYS - ON

I-254




S3SSO¥I ~-NOIL1VIA3Q 907
NY3WN TVYN¥NIA

40 ¥OM¥I LN3J¥3d OGNV 3¥NSS3¥d 40 NOILVIAIQ QUVANYLS

WX =30NLILY
3 o2t ottt 001 06" (0] oL
.'ll L4 L 4 G. L 4 » *» © o L 4 L 2 L L 4
Y . R .
n P . -o - . .
m Q m L 4 - . m * o.
- @ [ ] [ ] 'Y
) - - b \ . oo
3 u . 000 v . . . o5 e
¥ v * ¥ o . oo : oo
‘s R
[ J - * O‘ * .0 “
.& ( hd . [ * ." Ql Oo l.
[ ., A4 [ .
° .—v Pl. . 00.0 a0, %" . o.l
W - 0.0 {0 * .l.‘. * .
* . . .. J" . .
n 4 . . I : Som o
2 09 P R e
1 L4 oo o.oo ooo ¢ * hadt )
vy . Voo v :
— ° ’ + o olo 0.0 *
A -— “ -o * o loo
U ” ) .
a 2 ¢ . . . e w * . . . . .
€ 14 € v 9 2L st 91 62

INIYLX3I HIWANS
3QNLILIY SNSY3IA NOILYNDI JI1VLISONAAH 713N8

S100 --40O¥Y¥3 LIN3IJ¥3d
NY3IW VI IYIHISIWIH

‘cor-g ° 94
09 0s ov oe
e T v v v v H ool -
< N N .06~ ¥
. . * * . 0
e . . ... . d
: ... *° i . * . |
. ooo o‘lo oo [ U
. h. .. + 0
P AR L
. : s Py e N
.. co oooooho c- oo * 3
PR R )
Ve, . ..... + 06 -]
«® hd .-0 3
... Tee, .. v . d
hd 0010 oooo
00)100 ‘e
L4 . * * L4 ﬂoa : 00!l
g2 €¢ 2¢ @2 82 92 22

S$37dwVS ° ON

I-255



L XWwnwwDxkw

a

o
NI aCZTO<CxEO

OW> =< =02

QO L

o
o~

-
[}
L 2R 2K B 2K B B X BN BN N N 2K B I RN BEIN A R BN N X N W W W

S3SSOYI ~--NOILVIAIQ 907 . S100Q --¥0O¥¥3 1IN3JY3d
NY3IW TYNINIQ JN3IYLIX3 YILINIM NV3W VI 1 43HISINIH
3002117y SNSY3A NOILYNDI J11VISO¥AQAH 173N8

30 HO¥N¥3I LN3J33d ONY 3¥NSSI¥d 30 NOILVIA3G QUVANVLS *901-9 °* 914
. WY -30NL117Y

otl 001 4] ] 0]°] 0L 09 ] 1¢) ]

- L v 1. Cco L v L J L J L 4 L L ) L L 4 v A4 - °°wl
.. ..“ ... .
Sy S
TN ceoo

- Oo . otv OM-
e K .o,
ooo e, ﬁoo ¢ . oo +

R LN . .2
L S . % . ®eq .‘. 'S .0..0 . . +
oofoﬂ oo 10.n.oooauonooouoc~o0... .ono\.l oﬂ..t..l..oolooo
" oo ’ looo +
., *
- *
‘.'
006 +
. . + 06

. ‘00 *
oqort .
0000 *
. . 4000.(6 .

Y . . - 'Y . . * . . * * . 00010 001l

v 8 6L 81 61 61 02 €2 02 6L 8t +viI +viL L1t

S37dWYS - ON

Wwxaeaoa

A W oOwZ-

1-256




L 2K 2K BN BN X BN 2K 3 X |

O Wwon v O W

-
]

O W
NI CZO0CXXO

.
- (=]

OW>@=—=—Cpr-—0

~

P S PP P SO (e AP OO PO+

S3SSONI ~-NOI1VIA3Q 907 , S100 --yO¥Y¥3 LIN3IJ¥3d

NOILISNVYY¥L VYN¥NIQ NY3IW TYNNNY NV3IW VI I¥3IHASIW3H
30NL1L7Y SNSH¥3A NOILYND®3 JI1LVISO¥GAH 7713N8
4O ¥ON¥¥3I LIN3DJ¥3d GNY 33NSS3y¥d 40 NOILVIA3Q GNVANVILS *L0T-€9 <91 d
WY =3aNL11Y
otl 00l 06 os 0oL 09 (0] ov 0¢
« " L L Y - L 4 L L ] L L 4 L L L L L 4 - v Oop -
) s, .
. fR P
ooo occo ooa o.. - +06- ¥
. P oﬁ o P 0
Ttaay * ... Voecoe.., : ... * e Y
0‘0 o. ooo oo *« @ x
OO‘O “00.00’0‘ v. ~.Ql.’00w .0.' u. . u
\o of ‘o”...‘oo 0- o% Q‘o e . Ooooo . . .0
’ S oo 0"4 * oo NO o‘oooo b/ ou - o ® 1
* . . '0 - b % - %
PR S ", s R, N
R . ... . .a.. o(ﬁh Teeae’ . * 3
. . ..o. ’0‘ o. * u
Q. o. lol ’10'004 oo .0 on x
2 .. L3
v otco . d
. oo ioq *
% 040‘ ‘e
*e ’. .
. * . * . . * . . ¢ & . * @ * e + 001
LT

it SL Ll 22 05 89 18 06 96 ¥ll vel GgL €€l 921 L0l 10V ™2
S3TdWYS °* ON

1-257



9

11 10

15 14 13

47 37 30 26 23 18

18 30 44 58 71 71 62

NO - SAMPLES

1-258

OWw> =< -0

O Q@ iwnmnmv O w

- OO O L NP2 0< O
N - o - (4% (1] <
. ' ' s ©
PretI sttt P ettt atrat et eerr e N
* ] -
o..... ! L 4
'o.. [ L
* e o .
(X 4 ‘
[} *
. . . (=]
L A .. * ' o. ] « -
"o., . } -
* e, LS *
»
. : o. 4 4
d ...o. 4
....'.000 0-‘0 ..... o
* .... P ® 10
..o.. . «
v oee, ’f .
M "o.. S ...'.‘
LS 4 o ®
.....o 0.' L] o
- o°"° % -
& *e
o ¢ ®e ., .
[] & ..'.
L) .°.o $ o'°.... 4
*eq, & o 0
'.oo o,
* ®
. ® o
* .0. 0 0'.. +« ®
o 4 «*
‘ []
4 o
L ] ’ . 4
g °
4 o.'o. o
* g * Sre., ~
¢ . Cee. .,
L ] [ -
L 4 4 e’
* : .o ....o e
o.'.
1 o..o'
* .
o
* o o ¢ '.:. .‘.0".. “o
o.'.. ’...0
e, LIS o
. d e, s, .
. Sey, .
I .‘.: .0.....
..
o
* ‘0 .o. .o... N
.. .'o ..o
[
* Py . n°. ]
+ . o
4 L) .
* [
* 4 o’. * e, o o qo
L .‘. . o o <+
* ."o [} M
+ .o'°.. I
+ 0 N Sl ., ]
. .\ ...o'
* « o0 ® L4 . . ¢ o *
. . .
+ 4% ¢ o et e e e e e e g
(@] o o (@] o
o mn ("e} o
- f -—
[}
A WX OWWwwZ - WwxooOaonx

ALTITUDE- KM
STANDARD DEVIATION OF PRESSURE AND PERCENT ERROR OF

B-loao

FIG.-

BUELL HYDROSTA TIC EQUATION VERSUS ALTITUDE

HEMISPHERICAL MEAN ANN UAL MEAN

PERCENT ERROR--DOTS

DAYT IME
LOG DEVIATION-- CROSSES




O

O > =< ~—02Z

aXwonondEw

PR B - W -

O W

(= 2L

-l

S3SSONI =~-NOILVIA3G 907

3GNL117Y SNSY3A NOILVADI J11v.1SO¥QAH J13N8
40 NOYN3I IN3J¥3d OGNV 3¥NSS3yd 40 NOILVIAIQ QYVANYLS

IWILLIHOIN

NY3W TVNNNY

WY =30NL1 1Y

02t oLt ool 06 08
't” Cﬁ L - v Qon - v [ )
. °°, .... .
. . PR
QINQOQO of oc oi oooo
s * o‘( M o. ° . oo .
’oo 0"0.‘00 % 0| .l ° .-
* . v - . e ©® .
L 'Y M . P .
” . ’00‘0.0 ﬁo oo .
Nl. coo 00’.00 oc
. * * e o 7 ®e
v oo o.o r .00.
L ° 00. A ..‘ \. 0.
ﬂ‘”‘ oo l.a . 0‘0.. o000 .
00. oﬁo o.'#'
" oo ° ° l..oﬁoo .o "0
& [ ) 3 L4 P - ‘.
o~ o ! . .
® . . . - .
¢« T e . ¢
R .
P * OO ® e 0. -
. ’ !
L ] oo
s g
2 L ] L 3 * * * * "¢ * * *
S L 2L 21 6L 9L B2 LE €V

$100 --40YY¥3 IN3IY1d

NY3IW VI IY3IHASINWIH
‘601-9 914
oL 08 0¢ ot o]
. kY .
. oo s 06~ -l
. . 0
o.cO . Y
o.lo . * 4
ooo..‘ 00000 * 3
o
oooc‘o.‘ hn“o * o
: S v ¢ L 1
s . o... -. Y e N
° on . Qo * e .u
> Y Y .
% 3 e 9
° ‘.000 s e *+ 0§ d
[ L ]
Ny e, ‘e 3
. aooroo ..0 d
s 00044 .
00000 -0
. . . * * * . 00‘0 001
>
gy 8L 86 00l 20! 1oL 1 9L 8%

$37dWVYS ° ON

1-259



L X N X Y
o0 "...
[ ]

©

4
[ ]

QL& mwO DEew
o

]

90 ¢0

O W
N"~<ZTo<xoO

-

[}

[T

o
o

QW > === 2
- O ¢
-

N

o~ 0’00‘000001.00’00100

N

S3SS0¥I ~-NOILYIAIQ 907 S10Q --¥0¥Y¥3 LIN3JY¥3d
NV3IW JYN¥NIQ NV3IWN IVNANNY NV3W VD I¥3IHISINIH
AGNLILIV SNSY3A NOILYNDI J1L1VISONGAH 13ng
40 YO¥YI IN3IJY3IJ ANV 3ANSSINd 40 NOILlYIA3Q QYVANYLS ‘0T11-9 * 914
WX =3aNn111ly
otlt 001 06 o8 0L 09 0S ov oe
L 4 (c - . oo! v * L 4 * L L 4 L 4 A 4 L 4 A d v A OO—I
s S .
” L3 00 o. .O 0.- L om- m
o.ltf o‘ ° .o oo.oo o, - 0
oo oQOD‘O‘ oo . ° o.o \\f.l ﬁ- o- .oo * .
.. n”«&f.ooo.o- e ..o.. P .Jc.. .. I ¥
VoY T o Foe 3
O‘O..OIO - '0" 0‘. !‘ ‘l.o l'.-... h. . o
Q‘ o. .l.o 0"" .0 * .. 0. C. .'. 00 00 Y * + .—-
‘e JY e ‘(hoolo . *e? s St e . N
4 « v 2 . - Wt Le e
. * % oo Q’Oo oo ﬂnco o=’ oo v 3
ooo oo -o oo 0‘ v . " )
L] [ ] oco.- 0(’0 vn * om z
o . e * 3
S 400‘ ooo
v 0)00 ..0 d
. « L J *
. ® “~, .
[ 14 '.‘ *
. + . * . . . . S . . . * * * . 000.16 . ool
G2 62 Oy €v LS v8 6L ppl €91 181l 6€2 ¥62 90c 90¢ G§2 2¢e2 L026%1

S371dWVYS - ON

I-260



APPENDIX C

COMPUTATION PROCEDURE

The computations leading to the graphs of Appendix A and B were per-
formed on an IBM 1620 digital computer and required several sequential
stages of operation due to the limited storage capacity of this data proc-
essing system. The first stage dealt with the statistics of the 90 basic
cells (not considering the equatorial belt) whose sounding distributions
are depicted in Figures 2 and 4 of the basic text. This stage involved
two programs:

The first program, called SUMMATION-1, calculated the sums of each
thermodynamic variable, the sum of squares of these variables, and the sum
of appropriate cross-products of these variables at each integral altitude
for the number of samples in each of the basic cells. The input consisted
of the processed sounding data within each latitude belt sorted according
to altitude. The output of this program was presented on consecutive pairs
of punched cards, each pair for a specific altitude of one cell, in accord-
ance with the description in Tables C-1 and C-2. This output was used as
the input to a second program, called STAT-1, which programmed the evalua-
tion of the terms in the two Buell statistical equations being studied, and
which determined the apparent discrepancies between the related terms of
these equations for each altitude of each basic data cell. The output of
STAT-1 was presented on consecutive sets of three punched cards, each set
of 3 for a specific altitude within a particular cell, with a punch format
as indicated in Tables C-3, C-4, and C-5.

In the second stage of calculation, the output of the SUMMATION-1
program, sorted according to altitude, was used as input ot a third computer
program called STAT-2. This program performed three functions:

(1) It combined the summation values of the basic cells into compressed
summations appropriate to the first-compression cells whose sounding distri-
butions are presented in Figures 3 and 4 of the basic text.

(2) It also combined the summation values into compressed summations
appropriate to those 5-second compression cells of Figure 3 of the basic text
which represent compression across seasonal periods.

(3) It also performed the functions of the STAT-1 Program for each of
these first-compression and second-compression cells. Summation cards 1 and
2, as well as Stat cards 1, 2, and 3, for these cells resulted from this
program.

In the third stage, the summation data associated with those cells
involved in the output of STAT-2 were used as input to STAT-3 Program. In
a manner similar to the second-stage calculations, the data for the cells
used as input were compressed, but this time, across latitude belts to yield
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summation and stat cards appropriate to the remaining second-compression
cells referred to in Figures 3 and 4 of the basic text and to the single
third-compression cell referred to in Figure 4 of the basic text.

The interrelation between the summation input quantities and the

stat output quantities applicable to all of the data cells is shown in
Table C-6.
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TABLE C-6
INPUT DATA AND ITS RELATIONSHIP TO
" T TPUNCHED TNTERMEDTATE AND FINAL RESULTS OF BUELL-EQUATION ANALYSIS ——— — — — — 77
IHT X
SD X X X X X X
.06 _Xx___ X X X
ST X X X X X - -
o INPUT STT X X X
DATA SP X X X X
SPP X X X
SDT X X
SPD X
- - S Y o < N - S - S S S S S
L INTERMEDIATE I I 1 0 O O O H H v V V H L
TTTPUNCHED T T T 6 6 6 E E E V OOOGGG G Y T T T T T/ 77—
QUANTITIES D T P F F F D D P D T P
D v P T T D TARD ITEM
_________ AVGP Y 1 3
RMDTY T T T T TN Y Y T T T I~ /-
ouUTPUT RMDT2 I 1 Y I 1 5
_________ plGgL - Ty Y Y Y —~———T1°7% /-
BUELL=— P2GL Y Y Y 1 7
EQUATION P3GL T 1 Y T Y T B
~__RESULTS SLOPE Y Y 2 3
Y - EX B TN L 2 2 T T T T T T T
P1HJ Y Y Y Y 2 5
T T T T T CARD 3 3 3 3 3 3 1737371 1 TACLOUTPUT CARD — T 7
AND

ITEM 3 4 5 6 ¢ 8 510 9 9 I0 3 I TITEM NUMBER
X DESIGNATES RELATIONSHIP BETWEEN INPUT AND INTERMEDIATE QUANTITIES
Y DESIGNATES RELATIONSHIP BETWEEN TNTERMEDIATE AND OUTPUT QUARTITIES — =
I DESIGNATES PUNCHED INTERMEDIATE VALUES IMPLICATE IN SPECIFIC OUTPUT




APPENDIX D

STATISTICAL DEFINITIONS AND SYMBOLS

The following equations serve to define certain statistical quanti-
ties used in the data processing related to this report.

1. The arithmetic average x of n separate observations of the vari-

able x is defined by
- 1
x == ; x, (®-1)

i=1

2. The departure of any single observation x from the mean value x
of a set of observations is designated by x’ so that

X' =x - X (0-2)
Similarly
y=y-5 (@-3)
3. The covariance c[x,y] between two variables x and y is defined
as
n
elx,y] = 2 Z ! v1) @-4)
i=1

This can be expressed in a form more convenient for computation as

D Z(x,y) - (x) 2(y)
clx,y] = 2EED) SHE) Z @-5)
n

4. The standard deviation of the variable x is defined by the re-
lationship

2 1/2
o[x] = <£(-:—')—> (D-6)
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A more convenient computational form is

2 ' 2
©x])? = LE@_~ (G ®-7)

n

5. The coefficient of correlation r[x,y] between the two variables
X and y is defined as

- <lx,y] _ -
byl = ST ol5] ®-8)
From Equations (D-5), (D-7), and (D-8) it follows that

n Z(xy) - (Zx)(Zy)

r[x y] = (D-9)
’ (n Z(xz) - (rv\2}172 (n E{yz) - (zy)231/2

6. The above equations are the ones used in the calculations graphed
in Appendices A and B. Each is written from the point of view that the
sample size is relatively large. Small sample sizes are known to bias the
results of the standard deviation so that this quantity tends to become in-
creasingly too small as sample size is decreased. This situation is nor-
mally corrected by replacing n? by n(n-1) in the denominator of Equation
(D-7). Applying this factor to the standard deviation of each variable
yields a corrected form for the covariance

c [x,y] = n—“—l) olx] - oly] - £[x,y] (-10)

The following tables provide a list of values of n/n-1 for sample sizes
of 3 to 10 and represent the factors by which the various parts of the

graphs in Appendix A should be increased to overcome the small sample
bias.

TABLE D-1
CORRECTIONS TO BE APPLIED TO EQUATION D-10, AND

HENCE TO THE GRAPHS OF APPENDIX A TO
COMPENSATE FOR SMALL SAMPLE SIZE

=]
=
~.
”~~
=}
]
[y
v

O@~NOW P W
-
N
v
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n/(n-1)

TABLIE D-1 (continued)

M=~ n =
lloomo

s o o o o o—
e R e N I ] ﬁ

100
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INTRODUCTION

Standard and reference atmospheres have been prepared for various locations
on earth and for other celestial bodies, frequently on the basis of minimal data
and even on the basis of pure speculation. The utility of these standard or
reference atmospheres is greatly increased when one has supplementary knowledge
regarding the variability of the real atmosphere relative to these models. This
present study is an attempt to improve the utility of both the U.S. Standard
Atmosphere [1]* and the Patrick Reference Atmosphere [2] by comparing these
models in the altitude range of 30 to 120 km with observations over various
sites at various times of the year.

Comparisons such as those made in this study could be based on density,
temperature, or pressure, or perhaps on some other atmospheric property. This
study, however, is made on the basis of density data. This parameter was
selected because many atmospheric-sounding techniques measure density more or
less directly, and because most published sounding data include atmospheric
density, even where temperature or pressure data are absent.

Summary of Results

This report consists primarily of a catalogue of two groups of machine
plotted graphs. The first group consists of 48 graphs comparing various sets
of data with the U.S. Standard Atmosphere. The second group consists of 48
graphs comparing the same sets of observed data with the Patrick Reference
Atmosphere. Each graph contains a primary curve and two auxiliary curves for
a particular combination of site r and season s, hereafter called the rs cell.
The primary curve consists of a set of dots connected by a solid line, and
represents the percentage departure of p(z)rs the mean density-altitude profile
for the rs cell from the density-altitude profile of a specified reference or
standard atmosphere. The two auxiliary curves both designated by unconnected +
signs fall one on each side of the primary curve, and deal with o(p)rg the
standard deviation of the data from which p(z)rs was determined. One of these
curves represents the percent departure of the quantity [Pp(z) + o(p)] from the
specified reference or standard atmosphere while the other represents a similar
percent departure of the quantity [p(z) - 0(P) lps-

*Numbers in [ ] are reference numbers.



ATMOSPHERIC SOUNDING DATA

Basic Data

The 48 density-altitude profiles which are compared with the two reference
atmospheres were prepared from the data of 211 soundings. These come.from sum-
mer and winter observations over 11 fixed land sites and 7 different ship sites.
A chronological list of these soundings is given as Appendix A to this report.
The density-altitude data for 176 of these soundings has been previously pub-
lished as a data report [3].

Initial Grouping

Data for 10 or more soundings were available for most of the sites involved
in the study. In the case of ship sites, however, the data consisted at most of
the up and down legs of single soundings. Such a small sample size for seven or
more sites was considered to be undesirable. Consequently, since five ship-
based soundings existed for the subarctic latitude band, these five soundings
were grouped together as a single site designated Ship (subarctic). The two
remaining ship sites have latitudes 49°N and 74.5°N respectively, and could not
readily be grouped with other soundings. These are designated Ship (midlat)
and Ship (arctic) respectively. Thus, mean density-altitude profiles were com-
puted for only three nominal ship sites. The three nominal ship sites plus the
eleven fixed land sites are designated by name and latitude in Table 1.

Both summer and winter density-altitude profiles were available for most
of the sites, and where possible separate mean-summer and mean-winter profiles
were prepared for each site. Since soundings were available for only one of
the two seasons at five of these sites, only 23 of the possible 28 different
mean density-altitude profiles were prepared for the 14 sites. These are for
the combinations of season and site designated by X's in Table 1.

The boundaries separating the winter half and the summer half of the year
were takem to be identically 00:00 hours on March 16 GMT in the spring, and
identically 00:00 hours on September 16 GMT in the fall. The period between
September 16 and March 16 was taken to be the winter half of the year for
northern-hemisphere sites. A reversal of this situation prevailed for the other
half of the year.

Data Compression

Within the 23 X-type mean sets of data, no sounding is used more than once.
The original soundings are reused however in 25 additional sets of data which
were formed by compressing the 23 X-type sets in several different ways.  One
compression consists of a combining of the data from the various sites into
latitudinal-mean sets according to the manner on which the site latitudes fall
into the 15-degree-wide latitude bands designated in Table 1. Thus, the
appropriate data for the tropical sites, Ascension, Rwajalein, and Guam, were



Site

. Ascension Island
Albuquerque
Eglin AFB
Fort Churchill
Guam
Holloman AFB
Kwajalein
Point Mugu
Ship (Arctic)
Ship (Midlat)
Ship (Subarctic)
Wallops Island
White Sands

Woomera, Australia

Tropics
Subtropics
Mid Latitudes
Subarctic

Arctic

All sites

TABLE 1

LOCATION AND TIME OF SOUNDINGS

Seasons
Latitude Sum Win Ann
07.98S X
35.05N X X 0
30.38N X )
58.73N X X . 0 |
13.62N X
32.85N X X 0
08.73N X X 0
34.12N X X 0
74.57N X
49.0 N X
59.6 N X X
37.83N X X 0 ;
31.118 X X 0
32.38N X X 0
7.5 - 22.5 Y Y 0 }
22,5 - 37.5 Y Y 0
37.5 = 52.5 Y Y 0
52.5 - 67.5 Y Y 0 .
67.5 - 82.5 Y
z pA W




combined into two latitudinal sets: a tropical summer set and a tropical
winter set. Southern-hemisphere data were readily combined with northern-
hemisphere data by virtue of the previously assigned convention regarding
season. Similar compressions of summer and winter data were also made for
soundings within four other latitudinal bends, with all of these compressions
designated by Y's in Table 1. Thus, the data sets designated by Y's represent
a regrouping of the entirety of the basic data, originally in 23 sets, now into

9 sets.

A further compression was made across all latitude bands. All the summer
data for all sites were put into one set, and all the winter data for all sites
were put into the other set. These two sets called All Sites are designated by
7's in Table 1. In this regrouping, the entirety of the basic data has been
combined into two sets.

Yet another compression, that of the two Z sets into a single set, yieldéd-
a group of annual data for All Sites designated by W in Table 1.

Annual sets have also been formed by combining summer and winter sets for
any particular site or latitude band. These are designated by 0's in Table 1.
No annual sets were formed for those sites or latitude bands not having both-
summer and winter data.



PROCESSING OF THE DATA

Initial Adjustment and Interpolation of the Basic Data

The basic data for this study consists of the density-altitude yalues
from each of the 211 soundings listed in Appendix A. This data was obtained
from the sources indicated in the associated references. Some of these
density-altitude values were published for altitudes expressed in integer
kilometer values, with densities expressed as kg per cubic meter. Others
were published for altitude values expressed in kilometers plus decimal
fractions of kilometers, with demsities in grams per cubic centimeter. Still
others were published for altitudes expressed in feet, and densities expressed
in slugs per cubic ft. The initial step in the utilization of these data was
the conversion to a single system of units, kilometers for altitude and kilo-
grams per cubic meter for denmsity, using standard conversion factors. In
this form, the data were punched onto IBM cards.

Most of the data were still not in suitable form to permit combining the
various soundings mathematically. This was because most density data were
not presented for a common set of altitudes. This difficulty was eliminated
by applying a semilogrithmic interpolation using a digital calculator. The
process used is described in the following paragraph:

Assume that Z,, P, and Zg, Pf are two consecutive density-altitude
points in the tabulation of a sounding, such that

z, <2 <Z (1)

where Z, is the largest integer multiple of 1 km satisfying Relationship (1).
1f Z; is equal to Zg, no interpolation is required. If Z; is less than Zg
but greater than Z,, the density corresponding to Z; is taken to be

(lnpf - lnpe)
= exp [lnp, + (zf - Ze) (Z1 - Ze)] (2)

Py

If consecutive data points are separated by 2 or more kilometers, several
integer values of Z; satisfy Relationship (1), and each of these values of Zj
is used in Equation (2). If comsecutive data points are separated by less
than 1 km, only those successive values which encompass integer-kilometer
values are used in this interpolation process, and the remainder of the values

are discarded.

Along with the density data for the appropriate integer-kilometer
altitude, each data card is also punched with site and season information

for sorting purposes.



Sorting Procedure

The data cards for all 211 soundings were first combined and chronologi-
cally sorted according to altitude. They were recombined in order of altitude
from the highest to the lowest altitude, so that, for example, the entire set
of data cards for 87 km altitude for all site-season cells followed directly
after the similar set of data cards for 88 km. When the entire lot wyas then
sorted according to site, fourteen sets of cards were established. Each
of these sets was then sorted according to two seasons. Because of the ab-
sence of summer or winter data at particular sites, this sort yielded the 23
X-type sets shown in Table 1.

A card containing the greatest kilometer altitude of the set and the
site-season code for the set was prepared for each of these 23 sets and
placed at the beginning of each set. A card containing 1 in column 1 was
placed at the end of each set, and the 23 sets were reassembled in alphabeti-
cal order of the initial letter of the site,

Computation of Averages
‘The program for computing averages was designed to compute and punch

the following information on one card for each kilometer altitude in each of
the 23 site-season sets:

n the number of values of demsity p at each altitude
I the average of n values of p at each altitude
p2 the average of n values of p2 at each altitude

ID the site-season identification code

The equations for computing ¢ and p2 are

= 0 _ &)

n
7 o7 @
1

wol




When the values of n, E, and p2 for lowest altitude in the set were computed,
a separator card with a 1 in column 1 was punched.

The computation of the averages resulted in a considerable reduction in
the total number of cards involved in the processing since this output yielded
but one card per kilometer altitude per site. This computation was followed
by the statistics program.

3

Statistics Program

The statistics program consisted of the application of five steps to each
of the site-season sets of averages: The first of these involved the calcula-
tion of o(p) the standard deviation of the density values for each kllometer
altitude. This was accomplished by the following equation:

_ 1/2
2 o= 2
U(p) = [ e . 1l - (p) . n :] (5)

n-1

In the second step, PCDS the percent departure of P from PST, the corresponding
density of the U.S. Standard Atmosphere, was calculated as a means of detecting
systematic differences of P(z) from the density-altitude profile of the U.S.
Standard Atmosphere. This calculation was preceded by reading into the compu-
ter the set of standard atmosphere densities for altitudes from 1 km to 220 km,
in increments of 1 km. The equation governing this calculation is

/D - \
DS = \_.s,r_i"i -) 100 6

The function, average density versus altitude, designated P(z) 1Is essenti-
ally exponential, and when plotted on a semilogarithmic scale, small irregular-
ities from one altitude to the next, resulting from irregularities in the
original data, are frequently hardly discernible. When compared with the smooth
computed density-altitude function PST(z), in the manner of Equation 6, the linear
graph of the resulting values of PCDS appear to emphasize the irregularities in
P(z) in a manner which often tends to obscure the systematic differences. Con-
sequently, a 5-point smoothing process applied to the values of PCDS was
incorporated into the calculation.

The third step in the statistic program was the smoothing of PCDS values
over 5 km intervals using a set of smoothing formulae from Hildebrand [4]. This
process is designed to yield a smoothed value SPCDS corresponding to each un-~
smoothed member PCDS in a site-season set. No data points are lost, but the
smoothing formulae are different for the first two and the last two members of
the set (i.e., for the two highest and two lowest altitudes), than for the
remainder of the set. The successive members of the set of SPCDS values are
designated by subscript indicies k as are the corresponding members of the set



1 designating the value associated with

of PDCS values. Thus, with index k =
= N designating the value associated with the

the highest altitude, and index k
lowest altitude, we have:

SPCDS; = (3ch)s1 + ZPCD82 + PCDS, - PCDSS)/S (7
SPCDS,, = (41>cns1 + 3Pcns2 + 21>01)s3 + Pcnsa)/lo ’ (8) ]
SPCDS, = (Pcnsk_2 + PCDS, , + PCDS,  + PCDS, ., \;
€)) '
+ PCDS, ;) /5 .

for those values of k meeting the condition 3 é)i -2 i

SPCDS,_;

(4PCDS,  + 3PCDS, , + 2PCDS. , + PCDS, .)/10 (10)

SPCDSN

(3PCDS,  + 2PCDSy , + PCDS, , + PCDS. ,.)/5 (11)

1 2

Systematic differences between o and PST are believed to be associated with
layers whose thickness may be expressed in 10's of kilometers; consequently the
5-point smoothing should not significantly affect such differences, if they do
exist.

The fourth step in the statistics program consisted of the generation of
SP, a smoothed value of average density, corresponding to each of the values
of SPCD in a site-season set. This quantity is generated by the following
equation: .

sb'k = PST, + l:(sr»cnsk . ps'rk)/loo] (12)

The fifth step of the statistics program consisted of the generation of
values for two additional quantities, UB and LB. These are the percentage of
deviations from PSTy, of SPi plus and minus, respectively, the corresponding j
value of 0(pP)y which was computed in step one. The values of UB and LB, when '
plotted as a function of altitude, provide a kind of smoothed set of upper and
lower bounds, in terms of percentage deviation from the standard, within which
about 67% of the data making up the altitude profile of SPCDS is located.

Accordingly, these quantities are designated UB (upper bound) and LB (lower -
bound). They are computed by the following equations:

| 8P+ a(p) - psT

UB [ ol ] 100 (13)
_[ 87~ o) - pst

LB [ 2 ]100 (14)

o-10
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TARLE 2

PERCENT DEVIATION OF THE MEAN ATMOSPHERIC SUMMER VENSLITY

OVFR ALBUQUERQUE

MFAN RHO

«1735E-03
«1B70E-03
«2G20E-03
«?189E-03
«2444E-03
e?2735F-03
e3150F-03

e3534F~-03
«3965E~03
e 4492F-03
«HN26F-03
«5629F-03
e6263F£-03
«6949E~-03
«7712€-03
«8561E-03
«e950BE-03

«1C73E-02
«17215E-02
e 1376F-0?
«1559€-02
e1765E-02
«2012E-02
e 2303E~-02
e 2640E-02
¢ 302BE-02
«3472E-02

«3976E-02
«4562E-02
«5245E-02
«6106E-02
«7120€-02
«8304E-02
«9698E-02
«1141F-01
«1344E-01
«1567€-0!

«1825E-01
«2145€-01
«2528E-01
»3N62E-01
«4020E-01
«5763E-01
«8114E-01
«9606F£-01
«1141E 00
«1357F 00

«?2974E 00

SMOOTH RH

«1716E~03
«1876E-03
«2044E-03
«2237E-03
«2479E~-03
«2764E-013
«3113E-03

¢3523E-03
«3981E-03
e 4472E-03
«5014E-03
«5610E-03
«6250E-03
«6949E-03
«7700E-03
«8567E-03
«9600E-03

«1078E-02
«1215E-02
e1371€-02
«1551E-02
«1768E-02
«2017E-02
«2303E-02
e2637E-02
«3022€-02
+3465E-02

e3974E-02
«4573E-02
«5279E-02
«6116E-02
«7112E-02
«8307E-02
«9730E-02
«1141E-01
«1339E-01
«1566£-01

e1834E-01
e2163E-01
«2616E-01
«3318E-01
«4380F-01
«S57T17E-01
073735‘01
«9322E-01
«1339E 00
«1814F 0O

e2412F 00

FROM DENSITIES OF THE UeSe STANDARD ATMOSPHEKE

O N
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11.
1le.
11.
11.
11le.
15
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16.
16
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16.
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16.
16
16.
16

16+
16
16
16.
16
16.
16«
16
16
16

16
16
16.
16
16.
16
16
16
16
16.

Se

D

«3383¢t
«2709L
e2121E
«1620E
«1500E
e1428E
e 1654E

. «1552E
el461E
«1492E
«1391E
e1311E
+1168E
«1006E
«8575E
«6882E
«4840E

«4489E
«4489E
«4503E
o4 176E
-e2969E
«2324E
«1952E
«1581E
«1108E
«4513E

~+4930E
-«1398E
-e2265E
-«2076E
-«1899¢E
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The quantities resulting from steps 3 and 5, i.e., SPCDS, UB and LB for.
each altitude within a site-season set, comprise the most significant
regults of the calculation, and these are then machine plotted as a
function of altitude for each of the 23 basic site season sets of data.

In addition, seven of the computed quantities were tabulated as a
function of altitude for each of the 23 basic site-season sets of data
(as well as for the remaining 25 site-season sets of data designéted in
Table I for both the U. ‘S. Standard and Patrick reference atmospheres).
A sample tabulation is presented as Table 2, where the headings are re-
lated to the symbols in the equations as indicated in Table 3. The
totality of the tabulation of the type of Table 2 for all cases examined
consisted of several hundred pages. Because of its great bulk, this

tabulation ig not included in thig report.

TABLE 3

RELATION BETWEEN SYMBOLS IN TEXT AND HEADINGS USED IN TABLE 2

Symbo1l Heading

Z 2

o_ MEAN RHO
Sp SMOOTH RHO
n N

PCDS D

SPCDS SMOOTH D
UB D1

1B D2

Preparation of Compressed Sets

The preparation of the results of the several sets of compressed
data,as designated by symbols Y, Z, W, and O in Table 1, did not require
a return to the basic interpolated data. Rather, the various averages
computed for the basic 23 sets of data served as the starting data for
establishing new sets of averages in the averages-of-averages program.
he simplest compression consisted of combining summer and winter data
for a particular site as designated by 0 in Table 1. 1In this in-
stance, the summer averages and winter averages for a single site were
hhand selected, combined, and sorted according to decreasing altitude.
The set was preceded by a new header card designating the greatest alti-
tude and ID of the new compressed sit-season designation. It was follow-
«d by a separator card which is blank except for a 1 in column 1.
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The computer reads the quantities n, p, and p2 on the first card 7
for a given height and computes the corresponding quantities np and np .
1t performs the same operation on the_data for each of m cards for a
given altitude. The m values of n, np, and of np2 are then combined to
get the following three quantities [1]: M, the sum of the m values of
n [2], P, the average of the m values of § [3], and pZ, the average of

the m values of pz; These quantities are obtained using the fol{pwing

equations:

m : .

z ny = M : (15)
j=1

m
z (np)j
j=1 = =p (16)
m —

7 (noz)j
j=1 2

v = oz (17)

These quantities, along with the site-season ID for the compressed set,
are then punched out for each altitude in the compressed site-season set,
and these data serve as new input to the statistics program.

By combining the averages of the appropriate basic 23 sets of site-
season data, the output is readily prepared for the graphs of all 48
site-seasons sets designated in Table 1. These graphs, using the U. S.
Standard Atmosphere as a reference model, are designated Figures 15
through 48S.

Comparisons Relative to the Patrick Reference Atmosphere

The particular model, relative to which the data of the several
site-season sets are compared, is introduced into the calculations in
the statistics program. After the first 48 sets of output were computed
and plotted relative to the U. S. Standard Atmosphere, the averages for
each of the 48 site season sets were reintroduced into the statistics
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program. This time, however, the Patrick Reference Atmosphere was used
in place of the U. S Standard Atmosphere. This procedure resulted
ultimately in the second set of 48 graphs designated 1P to 48P.

The study and analysis of these graphs is beyond the scope of this
report but is being conducted independently.
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FIGURE 3Se PERCENT DEVIATION OF MEAN ATMOSPHERIC
WINTER DENSITIES OVER ALBUQUERQUE
FROM DENSITIES OF THE UeSe STANDARD ATMOSPHERE

GEOMETRIC ALTITUDE (km)

120

110 o

100 «

T0 o

60 «

L) ) L L)

PERCENT DEVIATION

o-21




(km)

GEOMETRIC ALTITUDE

FIGURE 4Se PERCENT DEVIATION OF MEAN ATMOSPHERIC

120

10

100

90

80

70

60

10)

40

30

o>

o

-

]

: ANNUAL DENSITIES OVER ALBUQUERQUE
FROM DENSITIES OF THE UeSe STANDARD ATMOSPHERE

L L J * [ J V
<
4
3
[,
4
L,
L 4
L J
L d
L
¢
*
9
L J
»
4
*
[ d
L 4
*
»
4
4
L
*
4
L ]
* K * *
-40  -20 o

PERCENT DEVIATION

n-22




GEOMETRIC ALTITUDE (km)

FIGURE 5Se PERCENT DEVIATION OF MEAN ATMOSPHERIC
WINTER DENSITIES OVER EGLIN RANGE
FROM DENSITIES OF THE UeSe STANDARD ATMOSPHERE
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GEOMETRIC ALTITUDE (km)

FIGURE 6Se PERCENT DEVIATION OF MEAN ATMOSPHERIC
SUMMER DENSITIES OVER FORT CHURCHILL
FROM DENSITIES OF THE UeSe STANDARD ATMOSPHERE

120 o . I . . ¢t o . 3 3 > o
. .
110 °
100 /‘) .
90 « .
) b . . '
80 « .
. .
70 « .
. .
60 « .
. .
50 « .
‘ .
40 . .

30 ‘. . . . N r
-60 -40 -20 (o}

PERCENT DEVIATION

n-24




‘ 081 09l ovl
| . ¢ . . .
’
.
.
.
’
. -
’
’
*
[ ]
|
|
| »
»
*
[ 2R J
» *
o*
’
’
»
’ e . . .

NOILVIAZG LN3J¥3d

02

¢

JYIHASOWLY QNVANVLS °S°N 3HL 4O S3ITLISN3IQ WOYd
TIHOUNHD L1¥04 H3A0 SIILISN3Q HIINIAM
SI¥3HISOWLY NVIW 40 NOILVIA3Q IN3ID¥3d °SL 33N914

(ww) 30N111Tv  JIMLINO3D

II-25



re

NOILVIAIQ 1N3Dd¥3d

02! 00] o8 09 ov 0¢ o
“» L * * * * L} < [ ] 4 * L
.
.
.
*
»
*
[ 4
i
.
]
.
3
®
.
)
*
4
4
‘.
*
.
.
<

JY3IHASOWLY QHVANYLS °S*N 3HL 40 SITLISNIU WOY4
JAUTHOENHD L1H¥04 33A0 SITLIISNIA IVIANNY
5 143HASOWLY Nv3IW 40 NOILVIA3Q IN3D¥3d °S8 3480191 4

o **°7

L 4

*
L3 4
R

oo®
®  *
L 4
sqeee *
L ]
¢ @

Voo s0q o*

‘e

0...

300114y JI¥L3NO39

(wy)

II-26




GEOMETRIC ALTITUDE (km)

120

110

100

70

60

FIGURE 9Se PERCENT DEVIATION OF MEAN ATMOSPHERIC
WINTER DENSITIES OVER GUAM
FROM DENSITIES OF THE UeSe STANDARD ATMOSPHERE

. . ° . . . V . . ’ ’ > o
. .
. .
. .
¢ .
. 4
e .
¢ .
‘ .
¢ e
¢ .
. .
4 .
¢ L ]
¢ [ ]
¢ .
¢ .
. .
. . . . . ’ ’ * ]
-60 -40 20 40 60

PERCENT DEVIATION

o-27



GEOMETRIC ALTITUDE (km)

120

110

100

80

70

60

S0

40

FIGURE 10Se PERCENT DEVIATION OF MEAN ATMOSPHERIC
SUMMER DENSITIES OVER HOLLOMAN AFB
FROM DENSITIES OF THE UeSe STANDARD ATMOSPHERE

. e * . 'Y . ¢ . . » ’ ’ ]
4 ¢
¢ ]
s 4
¢ .
‘ ¢
¢ e
e ¢
¢ .
] )
. \ .
A\ ]
e > e
»
.
e * .
0
.
*
) ’ .
»
[ ]
‘ e
4
. ¢
. N
e
¢ e
) < . . . . . IS » > .
-60 -40  -20 o) 20 40 60

PERCENT DEVIATION

o-28




GEOMETRIC ALTITUDE (km)

FIGURE 11Se PERCENT DEVIATION OF MEAN ATMOSPHERIC
WINTER DENSITIES OVER HOLLOMAN AFB
FROM DENSITIES OF THE UeSe STANDARD ATMOSPHERE
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GEOMETRIC ALTITUDE (km)

FIGURE 12Se PERCENT DEVIATION OF MEAN ATMOSPHERIC
ANNUAL DENSITIES OVER HOLLOMAN AFB
FROM DENSITIES OF THE UeSe STANDARD ATMOSPHERE
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GEOMETRIC ALTITUDE (km)

FIGURE 13Se. PERCENT DEVIATION OF MEAN ATMOSPHERIC

SUMMER DENSITIES OVER KWAJALEIN

FROM DENSITIES OF THE UeSe STANDARD ATMOSPHERE
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GEOMETRIC ALTITUDE (km)

FIGURE 14Se PERCENT DEVIATION OF MEAN ATMOSPHERIC
WINTER DENSITIES OVER KWAJALEIN
FROM DENSITIES OF THE UeSe STANDARD ATMOSPHERE
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GEOMETRIC ALTITUDE (km)

FIGURE 15Se PERCENT DEVIATION OF MEAN ATMOSPHERIC
ANNUAL DENSITIES OVER KWAJALEIN
FROM DENSITIES OF THE UeSe STANDARD ATMOSPHERE
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GEOMETRIC ALTITUDE (km)

FIGURE 17Se. PERCENT DEVIATION OF MEAN ATMOSPHERIC
WINTER DENSITIES OVER POINT MUGU
FROM DENSITIES OF THE UeSe STANDARD ATMOSPHERE
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- ANNUAL DENSITIES OVER POINT MUGU
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FIGURE 19Se PERCENT DEVIATION OF MEAN ATMOSPHERIC
SUMMER DENSITIES OVER A SHIP (ARCTIC)
FROM DENSITIES OF THE UeSe STANDARD ATMOSPHERE
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GEOMETRIC ALTITUDE (km)

FIGURE 21Se PERCENT DEVIATION OF MEAN ATMOSPHERIC
SUMMER DENSITIES OVER A SHIP (SUBARCTIC)
FROM DENSITIES OF THE UeSe STANDARD ATMOSPHERE

120¢ ¢« o o o+ o t ¢ e+ v s s
. .
110 « .
‘ .
100 « .
. .
90 « ]
. .
QOO .
. .
70 « .
. | .
60 « .
. .
SO « .
. .

30 ¢ . . . . .

PERCENT DEVIATION

-39



GEOMETRIC ALTITUDE (km)

120

110

100

FIGURE 22Se PERCENT DEVIATION OF MEAN ATMOSPHERIC
WINTER DENSITIES OVER A SHIP (SUBARCTIC)
FROM DENSITIES OF THE UeSe STANDARD ATMOSPHERE

] 4 [  J ® ® v * L J [ ] [ [ 4
4 .
4 4
L] 4
¢ .

PERCENT DEVIATION

I-40
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FIGURE 23Se PERCENT DEVIATION OF MEAN ATMOSPHERIC
- ANNUAL DENSITIES OVER A SHIP (SUBARCTIC)
FROM DENSITIES OF THE UeSe STANDARD ATMOSPHERE
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GEOMETRIC ALTITUDE (km)

FIGURE 24Se PERCENT DEVIATION OF MEAN ATMOSPHERIC
SUMMER DENSITIES OVER WALLOPS ISLAND
FROM DENSITIES OF THE UeSe STANDARD ATMOSPHERE
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FIGURE 25Se PERCENT DEVIATION OF MEAN ATMOSPHERIC
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FIGURE 26Se PERCENT DEVIAT!ONvOF MEAN ATMOSPHERIC
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FIGURE 27Se PERCENT DEVIATION OF MEAN ATMOSPHERIC
SUMMER DENSITIES OVER WHITE SANDS
FROM DENSITIES OF THE UeSe STANDARD ATMOSPHERE
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FIGURE 28S. PERCENT DEVIATION OF MEAN ATMOSPHERIC
FROM DENSITIES OF THE UeSe STANDARD ATMOSPHERE
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FIGURE 29Se. PERCENT DEVIATION OF MEAN ATMOSPHERIC
: : ANNUAL DENSITIES OVER WHITE SANDS
i FROM DENSITIES OF THE UeSe STANDARD ATMOSPHERE
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FIGURE 30Se PERCENT DEVIATION OF MEAN ATMOSPHERIC
SUMMER DENSITIES OVER WOOMERA AUST.
FROM DENSITIES OF THE UeSe STANDARD ATMOSPHERE
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FIGURE 31Se PERCENT DEVIATION OF MEAN ATMOSPHERIC
WINTER DENSITIES OVER WOOMERA AUST.
FROM DENSITIES OF THE UsSe STANDARD ATMOSPHERE
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FIGURE 32Se PERCENT DEVIATION OF MEAN ATMOSPHERIC
. ANNUAL DENSITIES OVER WOOMERA AUST.
FROM DENSITIES OF THE UeSe STANDARD ATMOSPHERE
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FIGURE 33Se PERCENT DEVIATION OF MEAN ATMOSPHERIC
SUMMER DENSITIES OVER THE TROPICS
FROM DENSITIES OF THE UeSe STANDARD ATMOSPHERE'
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FIGURE 34S. PERCENT DEVIATION OF MEAN ATMOSPHERIC
WINTER DENSITIES OVER THE TROPICS: '
FROM DENSITIES OF THE UeSe STANDARD ATMOSPHERE
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FIGURE 35S« PERCENT DEVIATION OF MEAN ATMOSPHERIC
ANNUAL DENSITIES OVER THE TROPICS
FROM DENSITVIES OF THE UesSe STANDARD ATMOSPHERE
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FIGURE 36Se PERCENT DEVIATION OF MEAN ATMOSPHERIC
SUMMER DENSITIES OVER THE SUBTROPICS
FROM DENSITIES OF THE UeSe STANDARD ATMOSPHERE
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. - FIGURE 37Se PERCENT DEVIATION OF MEAN ATMOSPHERIC
5 WINTER DENSITIES OVER THE SUBTROPICS
FROM DENSITIES OF THE UeSe STANDARD ATMOSPHERE

: 120 o ]
I
E [}
110 «
’ .
100 «
; 4
| €
= 90 .
‘g .
o
C 80«
-
. |
% - § e
=4
! x 700
-
g .
o
W 60 «
9
50 o
e
. 40 «
) .
300 .
-60

PERCENT DEVIATION

o-55 .



GEOMETRIC ALTITUDE (km)

FIGURE 38S. PERCENT DEVIATION OF MEAN ATMOSPHERIC
ANNUAL DENSITIES OVER THE SUBTROPICS
FROM DENSITIES OF THE UeSe STANDARD ATMOSPHERE
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FIGURE 39Se. PERCENT DEVIATION OF MEAN ATMOSPHERIC

SUMMER DENSITIES OVER MIDLATITUDES

FROM DENSITIES OF THE UeSe STANDARD ATMOSPHERE
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FIGURE 40Se PERCENT DEVIATION OF MEAN ATMOSPHERIC

WINTER DENSITIES OVER MIDLATITUDES

FROM DENSITIES OF THE UeSe STANDARD ATMOSPHERE
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FIGURE 41Se. PERCENT DEVIATION OF MEAN ATMOSPHERIC

ANNUAL DENSITIES OVER MIDLATITUDES

FROM DENSITIES OF THE UeSe STANDARD ATMOSPHERE
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FIGURE 42Se. PERCENT DEVIATION OF MEAN ATMOSPHERIC
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PERCENT DEVIATION

n-60




NOILVIA3G LN3D¥3d
oe 09

. . .

ov

09-
* Ot

* Ob

* 0L

+ 08

» 00!

s Ol

» 021

30N111v  JI¥L3N039

(wy)

I-61

IHIHASOWLY QHVANVLS °S°N 3JHL 40 SITLISNIO WOYS
51408VANS FHL Y3IA0 SITLISNIQ YILNIM
143HASOWLY NY3IW 40 NOILIVIA3Q IN3IDHIM *Sev JuN9ld




NOILVIA3Q LN3D¥3d
oz oo 08 09 oy

* . * * * * 1) L] < 4

IYIHASOWLY ANVANVLIS *S°N 3HL JO SIILISN3IA wWOud
21103vans JHL ¥3A0 S3ITLISN3IAQ TVYNNNY

DIYIHISOWLY NVIW 40 NOIIVIA3IQ IN3IDH3d

0¢ 0 oe- ov- 09-
. . . r O¢

*
L
*ee
v .o,
.
a®® sote

*

ov

e 409% 00, sae,
e
v
n

*
L 4

v

09

ot et

L 4

(o))

Im-62

o 08

30N111Y  J1¥13W039

*
(wy)

'S » Ol

. . * . . » 02|

*Swy 3dNO14




FIGURE 45S. PERCENT DEVIATION OF MEAN ATMOSPHERIC
SUMMER DENSITIES OVER THE ARCTIC
FROM DENSITIES OF THE UeSe STANDARD ATMOSPHERE
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FIGURE 46Se PERCENT DEVIATION OF MEAN ATMOSPHERIC
SUMMER DENSITIES OVER ALL SITES
FROM DENSITIES OF THE UeSe STANDARD ATMOSPHERE
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GURE 47Se. PERCENT DEVIATION OF MEAN ATMOSPHERIC
WINTER DENSITIES OVER ALL SITES
FROM DENSITIES OF THE UeSe STANDARD ATMOSPHERE
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FIGURE 48Se PERCENT DEVIATION OF MEAN ATMOSPHERIC
ANNUAL DENSITIES OVER ALL SITES
FROM DENSITIES OF THE UeSe STANDARD ATMOSPHERE
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FIGURE 1P« PERCENT DEVIATION OF MEAN ATMOSPHERIC
. SUMMER DENSITIES OVER ASCENSION ISLAND
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FIGURE 2P. PERCENT DEVIATION OF MEAN ATMOSPHERIC
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FIGURE 3P« PERCENT DEVIATION OF MEAN ATMOSPHERIC
FROM DENSITIES OF THE PATRICK REF.
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FIGURE 4P« PERCENT DEVIATION OF MEAN ATMOSPHERIC
ANNUAL DENSITIES OVER ALBUQUERQUE
FROM DENSITIES OF THE PATRICK REFe ATMOSPHERE
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FIGURE

FROM DENSITIES OF THE PATRICK REFe ATMOSPHERE
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GEOMETRIC ALTITUDE (km)

FIGURE 6Pe PERCENT DEVIATION OF MEAN ATMOSPHERIC
SUMMER DENSITIES OVER FORT CHURCHILL
FROM DENSITIES OF THE PATRICK REFe ATMOSPHERE
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GEOMETRIC ALTITUDE (km)

FIGURE 9P« PERCENT DEVIATION OF MEAN ATMOSPHERIC
WINTER DENSITIES OVER GUAM
FROM DENSITIES OF THE PATRICK REFe ATMOSPHERE
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FIGURE 10P. PERCENT DEVIATION OF MEAN ATMOSPHERIC
SUMMER DENSITIES OVER HOLLOMAN AFB
FROM DENSITIES OF THE PATRICK REFe ATMOSPHERE
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FIGURE 11P. PERCENT DEVIATION OF MEAN ATMOSPHERIC
WINTER DENSITIES OVER HOLLOMAN AFB
FROM DENSITIES OF THE PATRICK REFe ATMOSPHERE
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FIGURE 12P. PERCE’NT. DEVIATION OF MEAN ATMOSPHERIC
ANNUAL DENSITIES OVER HOLLOMAN AFB
FROM DENSITIES OF THE PATRICK REFe ATMOSPHERE
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FIGURE 13P. PERCENT DEVIATION OF MEAN ATMOSPHERIC
SUMMER DENSITIES OVER KWAJALEIN
FROM DENSITIES OF THE PATRICK REFe ATMOSPHERE
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FIGURE 14Pe« PERCENT DEVIATION OF MEAN ATMOSPHERIC
WINTER DENSITIES OVER KWAJALEIN
FROM DENSITIES OF THE PATRICK REFe ATMOSPHERE
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FIGURE 15P« PERCENT DEVIATION OF MEAN ATMOSPHERIC
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GEOMETRIC ALTITUDE (km)

FIGURE 16P. PERCENT DEVIATION OF MEAN ATMOSPHERIC
SUMMER DENSITIES OVER POINT MUGU
FROM DENSITIES OF THE PATRICK REFe ATMOSPHERE
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FIGURE 17P. PERCENT DEVIATION OF MEAN ATMOSPHERIC
WINTER DENSITIES OVER POINT MUGU
FROM DENSITIES OF THE PATRICK REFe AIMOSPHERE
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FIGURE 18Pe PERCENT DEVIATION OF MEAN AIMOSPHERIC
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FIGURE 19P« PERCENT DEVIATION OF MEAN ATMOSPHERIC
SUMMER DENSITIES OVER A SHIP (ARCTIC)
FROM DENSITIES OF THE PATRICK REFe .ATMOSPHERE
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FIGURE 20Pe. PERCENT DEVIATION OF MEAN ATMOSPHERIC
WINTER DENSITIES OVER A SHIP (MIDLAT.)
FROM DENSITIES OF THE PATRICK REFe ATMOSPHERE
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FIGURE 21Pe. PERCENT DEVIATION OF MEAN ATMOSPHERIC
SUMMER DENSITIES OVER A SHIP (SUBARCTIC)
FROM DENSITIES OF THE PATRICK REFe ATMOSPHERE
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GEOMETRIC ALTITUDE

FIGURE 22P. PERCENT DEVIATION OF MEAN ATMOSPHERIC
WINTER DENSITIES OVER A SHIP (SUBARCTIC)
FROM DENSITIES OF THE PATRICK REFe ATMOSPHERE

120 o . . . . . t . ) ’ ’ * o
. .
110 « .
. ‘.
IOO < ]
90 « K
. »
4 4
: .
4
80 ‘
4 .
70 « e
. .
60 ‘.
RS .
50 .
. .
40 « .
[ ] ]
30 * » (]
-60 40 60

PERCENT DEVIATION

II-88




GEOMETRIC ALTITUDE (km)

FIGURE 23P,
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GEOMETRIC ALTITUDE (km)

FIGURE 24P« PERCENT DEVIATION OF MEAN ATMOSPHERIC
SUMMER DENSITIES OVER WALLOPS ISLAND
FROM DENSITIES OF THE PATRICK REFe ATMOSPHERE
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GEOMETRIC ALTITUDE (km)

FIGURE 25P. PERCENT DEVIATION OF MEAN ATMOSPHERIC
WINTER DENSITIES OVER WALLOPS ISLAND
FROM DENSITIES OF THE PATRICK REFe ATMOSPHERE
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GEOMETRIC ALTITUDE (km)

FIGURE 26P« PERCENT DEVIATION OF MEAN ATMOSPHERIC
ANNUAL DENSITIES OVER WALLOPS ISLAND
FROM DENSITIES OF THE PATRICK REFe ATMOSPHERE.
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GEOMETRIC ALTITUDE (km)

FIGURE 27Pe« PERCENT DEVIATION OF MEAN ATMOSPHERIC
SUMMER DENSITIES OVER WHITE SANDS
FROM DENSITIES OF THE PATRICK REFe ATMOSPHERE
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GEOMETRIC ALTITUDE (km)

FIGURE 29P. PERCEﬁT DEVIATION OF MEAN ATMOSPHERIC

120

06 00 o0

110 ¢

ANNUAL DENSITIES OVER WHITE SANDS
FROM DENSITIES OF THE PATRICK REF.

¢ .
*
.
.
‘. .
-m

PERCENT DEVIATION

II-95

ATMOSPHERE



(km)

GEOMETRIC ALTITUDE

FIGURE 30P. PERCENT DEVIATION OF MEAN ATMOSPHERIC
SUMMER DENSITIES OVER WOOMERA AUST.
FROM DENSITIES OF THE PATRICK REFe ATMOSPHERE
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FIGURE 31P. PERCENT DEVIATION OF MEAN ATMOSPHERIC
WINTER DENSITIES OVER WOOMERA AUST.
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GEOMETRIC ALTITUDE (km)

FIGURE 32P« PERCENT DEVIATION OF MEAN ATMOSPHERIC
ANNUAL DENSITIES OVER WOOMERA AUST.
FROM DENSITIES OF THE PATRICK REFe ATMOSPHERE
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GEOMETRIC ALTITUDE (km)

FIGURE 33Pe. PERCENT DEVIATION OF MEAN ATMOSPHERIC
SUMMER DENSITIES OVER THE TROPICS
FROM DENSITIES OF THE PATRICK REFe ATMOSPHERE
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GEOMETRIC ALTITUDE (km)

FIGURE 34Pe. PERCENT DEVIATION OF MEAN ATMOSPHERIC
WINTER DENSITIES OVER THE TROPICS
FROM DENSITIES OF THE PATRICK REFe ATMOSPHERE

120 o )

110

o»

80 «

60

o

50

L 3

40 «

30 ‘
-60

PERCENT DEVIATION

o-100




FIGURE 35P« PERCENT DEVIATION OF MEAN ATMOSPHERIC
ANNUAL DENSITIES OVER THE TROPICS '
FROM DENSITIES OF THE PATRICK REFe ATMOSPHERE
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GEOMETRIC ALTITUDE

FIGURE 36Pe PERCENT DEVIATION OF MEAN ATMOSPHERIC
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GEOMETRIC ALTITUDE (km)

FIGURE 37P. PERCENT DEVIATION OF MEAN ATMOSPHERIC
WINTER DENSITIES OVER THE SUBTROPICS -
FROM DENSITIES OF THE PATRICK REFe ATMOSPHERE
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GEOMETRIC ALTITUDE (km)

FIGURE 38P. PERCENT DEVIATION OF MEAN ATMOSPHERIC
ANNUAL DENSITIES OVER THE SUBTROPICS
FROM DENSITIES OF THE PATRICK REFe ATMOSPHERE
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GEOMETRIC ALTITUDE (km)

FIGURE

FROM

39P« PERCENT DEVIATION OF MEAN ATMOSPHERIC
SUMMER DENSITIES OVER MIDLATITUDES

DENSITIES OF THE PATRICK REFe ATMOSPHERE
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GEOMETRIC ALTITUDE (km)

FIGURE 40P« PERCENT DEVIATION OF MEAN ATMOSPHERIC
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GEOMETRIC ALTITUDE (km)
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FIGURE 41P.

PERCENT DEVIATION OF MEAN ATMOSPHERIC

ANNUAL DENSITIES OVER MIDLATITUDES
FROM DENSITIES OF THE PATRICK REFe ATMOSPHERE
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GEOMETRIC ALTITUDE (km)
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FIGURE 42P,

PERCENT DEVIATION OF MEAN ATMOSPHERIC

: SUMMER DENSITIES OVER THE SUBARCTIC
FROM DENSITIES OF THE PATRICK REFe ATMOSPHERE

L 4 *
4

<

<

4

4

4

4 [4
4

4

4

4

4

4

4

e

4

4

L 4 *

-60 -40

S N
]

[}

[ )

[ ]

4

4

4

<

q

: *
'f .
* * * ‘ » [ ]
-20 60

PERCENT DEVIATION

I-108




NOILVIAIQ AN3J¥3d
or] o]0] 0" 09 oy o)

* . » ¢ e . 3 ¢ ] . . *

* * * * . * [] e M ] L 4 * \

IHIHISOWLY *43¥ NO1¥ivd 3FHL JO S3ITLISN3Q Wod 4
3110¥vaANS 341 ¥3A0 S3TLISNIC ¥ILINIM
YIHIHASOWLY NV3IW 40 NOILVIA3G IN3D¥3J °dtv 3unold

* 0L

(ww) 30N1ILTVv  JIMLINO3O

-109



NOILVIA3Q 1N3J¥3d
ord) o]0] o8 09 oy

* * * + * * 1 3 4 4 4

0¢

(@)

*
L 4
aote?®
seet® T *o0s ¢0

FXl i

* * \v

JYIHDSOWLY 438 MNDOI1YLvd 3FHL 40 S3ITLISN3IQ WONS
DIIDAVHNS Il ¥3IA0 STIILIISNIAQ TVNNNY

DT1Y3IHASOWLY NVIW 40 NOTLIVIA3Q LIN3DXH3d

*dy% J¥NOIA4

at®

*®

o000 ¢

»

*

Svhve oo

- 00.

09-
* Ot

* Ob

* 0S

30N11LY  JIMA3W039

(wy)

o-110




GEOMETRIC ALTITUDE (km)

FIGURE 45P.
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GEOMETRIC ALTITUDE

FIGURE 46Pe PERCENT DEVIATION OF MEAN ATMOSPHERIC
SUMMER DENSITIES OVER ALL SITES
FROM DENSITIES OF THE PATRICK REFe ATMOSPHERE
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GEOMETRIC ALTITUDE (km)
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FIGURE 47P. PERCENT DEVIATION OF MEAN ATMOSPHERIC
WINTER DENSITIES OVER ALL SITES
FROM DENSITIES OF THE PATRICK REFe ATMOSPHERE
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GEOMETRIC ALTITUDE (km)

FIGURE 48P« PERCENT DEVIATION OF MEAN ATMOSPHERIC
ANNUAL DENSITIES OVER ALL SITES
FROM DENSITIES OF THE PATRICK REFe ATMOSPHERE
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APPENDIX A
CHRONOLOGICAL LIST OF SOUNDINGS COMPRISING THE DATA
AND
THE SOURCES OF THESE DATA
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TABLE Al

ATMOSPHERIC DENSITY OBSERVATIONS FOR ALTITUDES IN EXCESS OF
30 KILOMETERS FROM ROCKET SOUNDINGS AND
GROUND-BASED SOUNDING PROBES LISTED CHRONOLOGICALLY

GMT DATE + TIME

MO DA YR

03707747
01722748
08706748
09729/49
05711750
06720750
08720/50
£9/08/50
09/10/50
09713750
09714750
1L/712750
10714750
11716750
11721750
08707751
09713751
05715752
05730752
06/14/752
06716752
06722752
06723752
08/03/52
09718752
09719752
09725752
09726752
09727752
10711762
1C/12752
10717752
10719752
10722752
10722752
1U/23/752
10/724/52
12711752
N4/23/53

HR MI

18 23
20 12
01 37
16 58
23 00
15 40
07 GO
07 00
07 00
07 00
07 00
07 00
07 0O
07 00
17 18
18 00
11 37
01 16
08 22
05 42
06 45
06 00
06 GO
10 17
04 32
06 41
06 07
06 35
07 35
03 35
03 CO
04 30
03 40
09 55
14 21
05-30
05 35
23 47
19 33

AQ

PLACE SOLAR FLUX

AND
TECH
CODE

WS
WS
WS
WS
WS
HA
AQ
AQ
AQ
AQ
AQ
AQ
AQ
AQ
WS
WS
HA
WS
AQ
AQ
AQ
AQ
AQ
AQ
AG
AQ
AQ
AQ
AQ

AQ
AQ
AQ
AQ
HA
AQ
AQ
WS
WS

COrrQrrrFrFrFrFFCEFCFEC OO rrrEr OO0 06

E+22 JOULE
7 sa M
/ SEC CPS

308¢8 3243
1466 15945
2060 1858
1305 1288
166¢5 1591
1246 1233
N.D. N‘D.
92«7 BBl
88¢0 NeDs
970 10609
1069 11240
113e3 1069
1090 NeDo
1108 10842

86e3 86e7
NeDe 13065
1291 12101
The9 T4e5
9148 8Be3
753 7666
7646 BQ0e3
90e9 91e3
91e3 99e7
83e8 B87Te2
773 1764
TEHelt B2e3
8345 848
848 8242
82¢2 NeDo
79¢6 NeDo
NeDe 822
TT7el Thel
T4el T8Be3
851 9062
851 G062
90.2 9140
90e1 915
8942 943
T5e4 1760

LQOCAL
SUN
TIME
HOURS

l1le11

1843

10404

15.97
07.92

10.44
10.82
03.96
lBe24

0749

16480
12449

suB-
SOLAR
ANGLE
DEG

39.8

B6e4
4446
551
9540

569
2246
112.9
8249

780

883
"208

MAX [MUM NUMBLK

AND OF DEN Rub
MINIMGM PTS ANU
ALT KM COULE
156 69 gy P 12
158 110 8 P/ ic
69 61 B ¥ ic
8y 82 3 Px g
66 39 4 P 1<
72 30 <Z¢ TP» Cu
59 21 13 = 0%
62 21 14 = g5
62 21 14 = C5
62 21 i« = @b
62 21 l4 = 05
62 21 la = Q>3
62 21 14 = 0
62 21 14 = 05
11y 110 1 / 12
22V 110 13 la
6V 30 16 TPy 04
67 50 681 19
68 21 L7 > Qb
68 21 11 » 0o
68 21 17 » 06
68 21 17 s 06
68 21 17 $ 06
68 21 17 § 06
68 21 17 »  Go
68 21 17 $ 0O
68 21 17 » G¢o
68 21 17 3 Db
68 21 17 $ Oo
68 21 17 » (6
68 21 17 » Q¢
68 21 17 $ G
68 21 17 $ Co
68 21 17 > U6
9U 45 45 T¥ e
68 2i 17 s> b
68 21 17 » Oo
7% 34 110 7 19
81 37 9271 i5

n-117



8/05/53 21
08/11/753 117
09/29/53 20
09729453 20
07719754 16

07/19/54 16

07/25754 18
u7/25/54 18
06/724/55 18
06/24755 18
07/06/56 18
07706756 18
10723756 08
11/02/56 18
11/702/56 18
11/04/756 18
11704756 18
11/10/56% 15
11/710/56 15
11/12/7%6 11
11717756 16
11717756 16
11721756 05
07722757 04
07724757 05
07729757 22
07729757 22
08712757 16
08/20757 02
08725757 14
09/01/57 22
11713757 11
12712757 04
12714757 21
01725758 19
01725758 19
01s27758 06
01/s727/58 18
01727758 18
01s/27/58 19
01729758 19
01729758 19
02722758 02
02724/58 07
02/724/58 ©7
03704758 19
03704/58 19
03723758 18
V3724758 22

n-118

54
c9
S0A
508
0CA

008

45A
458
O4A
04B
00A
00B
40
40A
408
54A
548
17A
178
57
48A
488
21
16
29
00A
0OB
00
30
08
28
52
00
00
12A
128
04
48A
488
18
06A
068
02
00
35
30A
308
07
00

ATO0O0COOIOUOOONNOOLOnn OMMMOOMMZC\OMOOOOOOQOOOﬁOOOOOOOO

TABLE Al
700 Tlel
808 8963
71e8 7143
T71le8 T1le3
6666 6762
66e6 672
NeDe 6740
NeDe 6740
93.2 829
9342 8249
1586 1564
158 156e.
191 184
241e 225
241e 2254
225e¢ 251
225e¢ 251
305 284
305¢ 284
283e¢ 293
257¢ 255

257Te 255
216¢ 205
244e 2360
250e 255
212« 201
212« 201
173, 177
214 199,
199 210
29Ge 275
257e¢ 2500
211e 209
248Be 228
211. 206«
211« 206
220e 200«
220 200
220« 200
220e 200+
189 194
189. 194,
172¢ 175
212« 2200
212 2204
223 232
223 232
266e¢ 268
268e¢ 274

CONTINULEDL

17654
10677
13.85
13485
12434
12.3“
14,97
14.97
13.00
13,00
12.89

12.89.

02467
15.72
15472
16.06
16406
11467
11.67
05496
10.80
10.80
2286
21491
23612
15464
15,64
U9.66
20419
0783
1622

21485

14483
1274

1274
23460
12435
12434
13.04
1263
12463
19455
U0e52

13405
13405
11675
15.64

T1le9
6062
4069
4069
3344

33«4

50e4
504
1943
193

19.0

19.0
12440
8047
807
887
8867
83.0
8340
10564
71942
792
139.3
Y968
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