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I. SUMMARY

The following pages are the final report on contract number
NAS8-11348 and contain the program for estimation of sound
intensity from a rising space vehicle,

The second chapter contains a summary of the ray Lracing
methods used and the modifications that are required to apply
the technique to the case of a moving sound source. Chapter III
is devoted to a discussion of the inputs to the program. The
description of the various program subroutines is contained in
Chapter IV. The program flow charts constitute Chapter V.
Chapter VI contains the input and output data ifor several sam-
ple runs. The listing of the program and subroutines is con-
iained in Chapter VII.

II. RAY TRACING METHOD

The basic ray equations in the form

dx/dt = ¢ cos ¢ + u

dz/dt = ¢ sin o (1
and Snell's law in the form
c/cos @ + u = c,/cos o, + u =K = constant (2)

lead to the integral for the ray displacement in the hori-
zontal when penetrating a layer in the vertical

Zy
X, = Xy = ./.[(c cos o + u)/c sin opldz. (3)

Z



If the laver Zl’ z, is completely penetrated, the phase normal

inclination, o, dogs not become zero within the layer and

the integral is perfectly proper. If the ray is refracted
earthward within a layer, Zg is the level at which the ray
becomes horizontal. In this case m(zz) = 0, and the integral
is improper. Under most circumstances the way in which

m(zz) approaches zero is such that the improper integral is
convergent ard may be evaluated by elementary methods.

(The exceptional cases are of no importance as far as the

problem being discussed is concerned.)

It is obvious that one may obtain 3r/3dgp from
sz/amo-axl/awo by addition of values through the layers
penetrated. Using (3) for this purpose, the result is

Z

2
-— = e - 2 f{n ry e gymant o 2 '2 ] 3 :
axz/a¢0 axl/acp0 (cos1nm0/cos ¢, J {ciucosy;cos /e sin o jdz
! (4
where use has been made of
dp/dp_ = c_sing cosz¢/c sing coszm (5)
%o o o o
from (2). The integrand may also be expressed as
3/2
(c+u cosm)coszm/czsinsm = Kc/[(K-u)z-CZ] (6)

As long as the ray penetrates the layer (zl,zz) the
irtegral (4) is proper and is evaluated with no difficulty.
When Z, is the level at which the ray becomes horizontal, then
¢ = 0 at that level and the integral is improper at the upper
linit. It 1s readily seen from (6), <f (dc/dz)+(du/dz) is
not zero at the level Zg, that sing approaches zero proportion-
ally to (zz—:e:)l/2 and consequently the integrand behaves like
(zz-z)s/z. This means that the integral is divergent.



Another item that needs consideration is the fact that
at the crest of the ray, the value of z, is dependent on 0y
In other words, the process of differentiating under the
integral sign to obtain (4) is no longer valid. To avoid
the difficulties, the process is started anew for a ray that
becomes horizontal at Zg. Let z* = zz-é and consider the
limit for € - 0. Then

lim -
3X5/30,~3%1/3p = € ~ 0 [(c cosg + u)/c sinwjz*(az /30,)

1 Zy (7)
- eig {cosinmo/cos%mo i [coszo(c+u cOSw)/czsin°3m]dz.
1

Since zy = zz(wo) is given by Snell's Law in the form

c(zz) +u(zz) = co/cos 0, + U,

then
2
= ’ ’ :
3z4/30,, [co/(c + u’)]sinp /coso

and replace az*/a¢b by its limit, azz/awo so that the expres-
sion becomes

2
3x5/30,-3x%, /30, = [c sinp /co: oo]z*

*

z
- éig { l [cosgw(c+u coso)/czsin'sm]dz+{(u+c cosp)/c’+u’)ec sinp}z
2y

1

The last expression contains two terms that become large in
the limit for €. Let the integral expression in the above

be indicated by I. If the variable of integration is changed
from z to ¢, then
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O

*
I=- I [ (c+u cosp)/(c’+u’ cosm)][cosm/sinzo]do
01
and
P2
I = - [(c +u cosp )/cose ] J [cosp/c(c(c’+u’)cosep]d(1/sinp).
@

The last expression may be integrated by parts to give

Oy
I= [(co+uocosm°)/coswoj{[coso/c(c’+u’coso)sin?;
1

_ rzF d ( cosp ] dz }
£1L 92 N c(c’+u’cosp) - SO '

where, in the second term on the right, z has been restored
as the parameter of integration. Then carrying out the dif-
ferentiation with respect to z in the integrand on the right
z
r 2 , 2
I= [(co+uocosmo)/cosw°] {|cos ©/c sin ¢p(c’+u cosw)]
%
z
[ 2
+ [cosp(c’+u’cosy)/c sinp(c’+u’cose) ]dz}.
z
1

The final limi? to be evaluated then becomes axz/aoo-exl/awo =

[c sinp/cos’e] L% (A-B:C-D)

where

>
]

[(u+c cosv)/c(c’+u’)sing] , ,

z
B = [(c°+uocosmo/cosw°][cosm/c(c'+u'cosw)sino]z*,
C = [(c°+u°cOSw°/coapo][coap/c(c'+u’coso)sinw]z1,

z
D= l *cosw(c’+u'cosw)/c singo(c'+u'c08p)dz.
1



It may be readily verified that é_i.‘(‘)‘ (A-B) = 0 so that the

final result is

3%/ 00,-3%, /30, = (¢ Sino /cos’o ) (c +u coso ) /coso ]

x {[cosw/c(c'+u'cos¢)sin¢]z @)
1 8

Zg

[cosm(c'+u”cosw)/c(c’+u’coso)zsino]dz}.

N &—a

1

In the above the integral is convergent provided that the
denominator factor c’+u’cosp is not zero,.

Another formulation for (8) is

2%,/30 (3%, /30 =(c _sino /cos o){ K(K-u}/[ (K-u)e’+eu’ ][ (K_u,z_,,z]%]z
1

z
2

- i {K(K—u)[(xku)c”+cu’]/[(K-u)c’+cu’]2[(Kﬁu)z-czj}dz
1

where K is the Snell's Law constant from (2) and the explicit
dependence on u=u(z) and c=c(z) as functions of altitude is

shown.



In order to reduce redundant efforts in computations it
is of primary importance to consider conditions, such as par-
ticular initial ray inclination angles and/or speed of sound
profiles, for which rays will not be returned to the ground.
The ray (ray tangent or phase normal) for which C + U is equal
to Co/cos 0o + Uc is parallel to the layers of the sound profile.
This relation determines conditions under which rays can or can.'ot
be returned to earth,

If one lets V, be the maximum value of the C + U profile
at or below the source level and lets V2 be the maximum above
the source, then ¢, and ¢, will be the values from Snell's laws
giving the phase normals for V1 and V2 respectively. These
values are a function of the source altitude in that the values
of Co and Uo are C and U at the source. The rays may now be
listed in the followiag categories:

(1, - g-< 0o < - 0 descending rays that reach the ground
2 - 01 <@, <0 descending rays that are refracted
upwards

(3) 0« Vo < 035 0] < Ogy ascending rays that are trapped.

(4) 0] < Py < Vg, 01 < 0y ascending rays thai are refracted
to earth

(5) 0< Qo < Pgr O < @y ascending rays that are trapped

(6) o¢g9 <0, 0g <03 ascending rays that continue upward



Descending rays that are refractec upward may be returned
towards earth, but will again be refracted upwards so they
ultimately will be attenuated in the atmosphere without ever
returning to earth, Ascending rays that are trapped likewise
are unable to reach the ground because of a maximum in the
sounding profile below the source whkich is larger than the
maximum above the source, Ultimately, then, there are only
two cases to consider for which rays reach the ground, Cases
1 and 4. Thus one need only find the two maximum, calculate
the phase normal for those points and initiate rays from the scurce
with inclination angles which satisfy Cases 1 and 4 above.

Classification of Sounding Profiles

Consideration of multiple reflections implies . necessity
to organize sounding profiles into ty ws» for calculation of
distance, time and the partial dJd:civatives for ascending or
descending leg of the ray path. These are needed for cvaluating
the focusing factor and ultimately the sound intensity i the
field points,

TYPE 1: A sounding prof.:e for vhich the maximum Zi.,
occurs telow the source lievel ZS with no effective max’ v .~
(one which is larger than the :.wximum below the sourc:=® ~bove
the source will return a ray to tue ground only fov - <« -~ -
The P i calculated from Snell's Law it the maxirs: {{2)
below the source, All rays which are reflected a: tiae ground

will escape and one need only calculate the down leg.

TYPZ 2: A sounding of Type 2 is one where an effective
maxim n of C(z) occurs above the source level Z, while C(2)
< C(Zs) for 7 < ZS, i.e., there are no maximums in the sound-
ing profile below the source level. If a ray is in.tiated at
an angle less than Y it will not e returned after the first
reflection from the ground. Thus one need: to compute the
down leg only. For ~Pg < ¢o <0, 1i.e., ground level



dust,

the rays will reach the ground at LCL, 3DL and 2 UL, 5DL

+ 4Ui, etc. Under the condition 0 - O, 09> ground based

dust,

etc.

rays reach the ground at DL + 2UL, 3DL + 4UL, 5DL + 6UL,

TYPE 3: There is a sounding profile in which there is an

effective maximum in C(z) both above and below Zs’ The value of

the maximum above ZS is the larger, a+d 0y COI aponds to this

larger maximum,

i)

ii)

The ranges for e, are

-%-< Oy < - Og for which rays escape after the first

reflection,

¥y <O, < - 0y ground based duct for which rays reach
the ground at DL, 3DL + 2UL, 5DL + 4 UL, etc.

iii) 0] <0y < + 0 an elevated ducc¢ which is trapped

iv) 0] < 0y < 0y ground based duct whose rays reach the
ground at DL + 2UL, 3DL + 4UL, 5DL + 6UL, etc.
v) 0y < 0, < g-, all rays escape.
CASE TYPE OF SOUNDING PROFILE

1 Effective Max C{(z), Z < Z_; no effective
Max C(z), Z > Zs

2. Effective max C(z), Z > Zs; No effective Max
Max C(z), Z < Zg

3. Effective Max C(z), Z > Z_: Effective
Max C(z), 2 <'Zs such that Mar above Z_ >
Max below Zs

TABLE 1
SUMMARY OF SOUNDING PROFILES



One could conceivably run a set of rays with initial
inclination angles running the gamut from - %-to + %'to get
values of sound intensity at their respective field points
fromr = 0 tor = S If an area of field points is of
particular interest, a method to select the ray azimuth which
will "deposit" rays in that area is described in the section

on fix area,

Tavle 2 summarizes the necessary calculations for multiple
reflections., DL is the horizontal distance traveled on the down
leg, UL is that for the up leg. Travel times and necessary
partial derivatives are calculated simultaneously.

CASE INITIAL NECESSARY LANDING DISTANCES
INCLINATION CALCULATIONS FOR MULTIPLE
ANGLE REFLECTIONS
4
1 ~5<6,< -0 DL DL only
- %-< 0, <70y DL DL only
2 oo <. S0 DL and UL DL, 3DL+2UL,5DL
2 o ’
+4UL, ...
0 < 0, < ¢y DL and UL  DL+2UL, 3DL+4UL, ...
- % <@, < - 0y DL DL only
3 -0, Py <m0y DL and UL DL, 3DL+2UL, DL
+4UL, ® o0

91 < Py < 09

TABLE 2




- 10-

I1I. IsPUTS TO THE PROGRAM

Due to the aumerous types of data which must be input to
calculate sound intensilies from a moving souirce, the formats
will all be either twelve column field for non-integer or ten
column fields for integer data. Thus, one need not refer to
format statements to check data inputs. The majority of data

can be categorized as

i) trajectory information
ii) sounding profile data or
iii) source and field point information.

Thesé sets will be considered as separate units in prep-
aration of data to execute the program. These sets of data
are read in subroutines called RDTRAJ, and RDMET, except for
the information about the source and field points.

o

1. Trajectory Data

The trajectory information is read as three groups of
cards all in twelve column fields. A card preceding these
sets contains tlLe number of trajectory points. The grouvp:s

are as follows:

(1) Time Altitude Mach No. Pitch Yaw
(2) Tiae Latitude Longitude
(3) Time Relative Angle from

Velocity Horizontal

2. Sounding Profile Data

The first card is again a control card containing (a)
number of radiosonde data levels, (b) number of wind data
levels and (c) control parameter IMET where IMET is:

(1) for wind data interpolated to radiosonde levels

(2) for radiosonde

(3) radio and raliosonde combined into one table

(4) combined table input (for which number of radiosonde
and wind levels are input the same)
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Card two contains the measured dew point.

Options (IMET) one through four have the following two
sets of data:

(a) Card three - number of radiosonde levels + 2
aititude - pressure - temperature - relative
humidity
(b) Card NMET + 3 through NMET + 3 + MWND + 2
altitude - direction - speed.

The variables are defined as follows:

i) meteorclogical data
' altitude in meters
pressure in mb
temperature in degrees centigrade
dew point temperature

ii) wirnd éata
altitude in meters
direction degrees clockwise from north
speed in meters per second

End of sounding profile data.

3. Source and Field Point Information

CARD 1: minimum and maximum source altitude. Source
altitude will be se.ected from the meteorological data levels
from the minimum and maximum altitude in kilometers indicated
above., CARD 2: Location of points, in form X, Y, X2, Yz, Xi
positive north from source, Yi positive east from source in
kilometers, of interest. From these locations, sound inten-
sities will be calculated through the gamut of azimuths and

approximately a kilometer on either side of the line.

If there is only one datum card for the field point, cal-
culations are made every 30 degrees around the source.
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Iv. SUBROUTINE DESCRIPTIONS

The various subroutines of the program are described in
the following sections. '

1. Subroutine RAY TRAC

The necessary quantities for calculating the focusing
or - ar a1
factor, r, T, B@o, 3Q,, 3z dz, where

zZ

i+d \
2
Z c” + u(K - u) dz
r = ~ W-urc V- (u+c
21
[?i+1 >
T =j£:‘j K -u dz
z zg fK-u+c ¥K-Q@+o
or _ , sing, or
amo o K
cos”g,,
4
2z cCOSyp (o) 3
()
/T c Simpo 1l 3r
Pels) o = =
o cos2cp K 3
c ,
3z cosg, o / K 3 s

are evaluated from the results of RAY TRAC.

Iuputs to the subroutine are as follows: LCMAX is the
total number of layers in the atmosphere after subdivision in
subroutine PARAB; AAA, GGG and ZZZ are the parameters of the
parabolic fit to the speed of scund plus wind component for

each of the LCMAX layers of the form

v=A+G (z—zo)

[ e e s ST T
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where Gi = GGG(I), Ai = AAA(I) and z, = ZZZ(I), CCC and
uUU are the tabulated values of the speed of scund and wind
components in azimuthal direction from which a numerical dif-
erentiation with respect to altitude. JS is the altitude
level at which the source is located , ICASE indicates calcu-

lations are to be made for down legs of the ray and/or up

legs, UTEST is the Snell's law constant.

The computactions for each ray for the layers passed
*hrourh are

Z9
2
Ar:rz'r1=fc + u(kK-u) dz
cVK-u+c K-v
: z
1
Zo
AT = T9 =Ty = - d=
cVK=u+c \VK-v
P
1
and Ar _9org _3r; . _f—eu _ _ dz .
® 3 3K (Kwre)d  (yk-v)3

These are evaluated as

29
ar = F,(8) f dz
1 zl K-~v
Zz
2
AT = F2(§) f ;z
-V
5 |
)
Ar
.KK. Fl3(g) z[ (K-V)3/2
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where

2
¢ + u(K-u)

cVK-u + C

Ue

K -u

Fp(8) = ————
cVK-u + ¢

[7A1)

K
F (?) = ___2__.____ .
37 (VK=a 10)3 g

These values are averaged between the top and bottom of each
layer.

In those lavers for which the ray becomes horizontal
z, is evaluated at the turning point

zZz = + T~
2 Zo + VK=K
G
where
K=A+6G (z - zo)2 .
The integrals are evaluated the same for Ar and Ar and
the~%§ integral becomes

1

= = F4(zl) + F5(§) !/?2 dz ’
AK A VE=v

where

F K(K-u)

1 [(K-u)c’ + cu’]V(K-u)z-c2 2
1

= K(K”u)i (K‘”\l) c'" + cu"]
[K-we’ + cu’J*\K-uve

Fy(2)

where z < & <2z

2 .
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z z

2 dz 2 dz
Tuc integrals f and f 5 are evaluated in
VK=V (K-v)2/2
zy z,
three regions depending upon the sign of (K-A) and G where

v(z) = A + G(z - 20)2.

Case 1: G >0, (K-4A) >0

2 Z, - Z Zy - 2
/ dz_ _ 1 ,resin —2——2 - arcsin 2
2 K-v \G \[K:A- KA
1 G G
z
f 2 gz -1 %22 % _ 21 T %

372
(K-v) VG(K-A) _ /KA R4 K-
Z]_ T - (z2 - ZO) J_}A_ - (zl

Case 2: G <o, (K-A4) >0

Zg -z \F—:@‘ A -
j dz __:!.__ log Z2 o + + 22 z
VK-v -G — B
Zl V—_ Zl - Zo + -—_—G' + Zl - ZO
A
f 2_95_3_ I | 22 ~ %0 _ __ % "2
(VK=v) —G(K-4) ;/_f.IS:_A.). — Y2 (K=A) 2
21 V i =G -P(Zz Zo) =G +(Z_Zo)
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Case 3: G <o, (K-A) <o

z
2 \ KA
f dz__ _ 1 ;.. 72" % V"2 " %o TG
(VK-v) -G z, -z + jz;, -7 + KA
zg { V ° \/ G
“2 Z, — Z z. - 2z
dz - 1 2 o 1 o

3 — -
(K-v) VG(K-A) /KA _ 2 K-A _ 2
z4 Vﬁ—_— + (z2 zo) \/~——-+ (z1 zo)

These integrals were accomplished by using the substitution
X =2z -2, and it is readily seen that the solution

r

j——-gl‘——=log (x + Vx2+ aZ2)

a2+ x2
is not symmetric in the variable x. This is seen by supposing
that a is small compared to x, then if x < o we have
log (-|x| + Vx2) = log (-|x| + |x|) which is log (0).

In this case, the substitution x = (z - zo) is used;
the limits are interchanged and the solution for Case 2 is

z, ---(z1 - zo) + §—A + (z1 -z 52
] dZ - 1 ].og z .
VK-v V=g -(z, -2) + ,[K-A + (z, ~ 2 )
z 2 o -G 2 o
1

There is the analogous expression for Case 3.

3
The integrals'/:ix/(a2 + x2) are symmetric in x thus
the substitution x = (z - zo) gives the same solution as
X = (z - zo).

o -
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The output of this routine is

L the horizontal travel during descent of ray
DU the horizontal travel during ascent of ray
TAUD the time of travel during descent of ray
TAUU the time of travel during ascent of ray
DRDDK Ar/AK during descent of ray

DRUDK Ar/AK during ascent of ray

The partial derivatives used in calculating the focus
factor are used in the main program in order that multiple
reflections may be taken into account. The values for reflec-
tions are.integer multiples of the output variables from RAY TRAC.

2. Subroutine INTERP

Subroutine INTERP does a linear interpolation after search-
ing the independent variable table for the pair which bound the
point of interest; i.e. x4 <£x % X010 The result is given as

v =y + (yi+1 - yi)
17 (x5, - x3)

(x - x;) .

In case the value of x is outside the range of tabular
points, the subroutine does an extrapolation.

3. Subroutine DIVDIF

The subroutine DIVDIF makes use of the standard divided
difference formulas for interpolating function values and values
of the first and second derivatives of a function that is tab-
ulated at unequal intervals. These relations are as follows.

fl

f(X) f(ao) + aof(aoyal) + aoalf(aoyal9az)
+ ago0,f(a ,8,,3,,284)
f'(X) = f(ao,al) + (ao + al)f(aoaal,az) +

(@ a; + ajay + a;05)f(a ,ay,a,,233)

1" (x) = 2[f(a ,a;,a,) + (o tay+ay)f(a ,a;,a5,25)]
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where
@, = x - 3,
@ =X -2y
ay = X - ag
f(a _,a = —
o’"1 ao al
f(a,) - f(a,)
f(3‘1’32) . ; - a 2
1 2
f(a,) - f(a,)
2 3
f(a,,a,) = —
2’73 a2 a3
f(a_,a,) - f(a,,a,)
1 1°72
f(a _,a,,a,) = 2 -
0’71’72 a, a,
f(a,,a,) - f(a,,a.,)
£(ay,2,,2,) 1'72° ~ " 7203

a ag

f(ao,al,az) - f(al,az,as)

a - a
o 3

]

f(ao,al,az,as)

4. Subroutine PARAB

Subroutine PARAB is used to obtain the parameters of a
parabolic layer model of the speed of sound plus wind com-
ponent profile v(z) that exactly fit the observed data. The
formula for these parabolic layers is in the foru

v(z) = A + G(z - 20)2
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where the parameters A, ¢, z_ are given by the following rela-

c
tions. The layer between Jdata values is divided in half and

the two "half-layers'" are represented by differcnt parabolic
1’ %2 > %>
data points. Then in the bottom "half-layer," z

formulas. Let z, and z be ihe neight values at the

1 <2< (Zl+22)/2’
the relations are

_ _ n2
A Al Bl/4C1

z, =2 - Bl(z2 - zl)/4C1

_ 2
G = 4C1/(z2 - zl)

where A, = v1

B, = vl'(z2 - z,)/2
C; = [lvy = vy) - vy + 3v])(z, - 2,)/4]/2

In the top "half-layer," (z1 + 22)/2 <z <z the relations are

2’
A

2
A2 - 82/4C2
Z = (22 + zl)/2 - Bz(z2 - zl)/402

G = 4C,/ (2, - zl)z
where Ay = [vy + v, - (vé - vl')(z2 - z,)/4)/2
= - - ’ ’ - \
By = vy - vy (v1 + vz)(z2 zl,/4
Cy = - [(z, - 2)) - Bv, + v{)(z, - z,)/4]/2.

Tha values Vys Vo are for speed of sound plus wind component at
the levels z, and z, respectively. The values of vi and vé are

the slopes of the speed of sound plus wind component at z, and
z, respectively. These slopes were computed using the secant
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approximation

v, = (v

i i+l © vi-l)/(zi+1 - zi~1)

where 1 is the data level index.

In the case of a "linear layer" (for which the parabolic
approximation is not appropriate), the value of z, vas entered
as zero and the parameter G was used for the slope of the
speed of sound plus wind ovexr the layer.

In the case that there is a minimum or maximum of v within
a "half-layer," i.e. zy <z, < (z1 + z2)/2 or (z; + zz)/Z <
z, < Zg, the layer is further subdivided so that tlie maximum
or minimum occurs at a layer division point.

5. Subroutines RDTRAJ and RDMET

The RDTRAJ and RDMET subroutines are described in the
section on program inputs.
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6. Subroutine FIX ARFA

Nominal inputs to the program include, in the form of
field point information data, locations of particular areas
for which calculations are to be made. This subroutine utilizes
the inpu: information to calculate the ranges to the border
of the area for a set of azimuthal ray angles in constant incre-
ments.

The method used is calculation of the points of intersection
of all of the boundary lines for the ray azimuth of interest.
In general a point on the boundary can be written (see accompanying

figure)
y - yl y2 - yl
X - x Xy = Xy

and a point oan the azimuthal line from the source is given by

I

i i
xs rv sin ev + rS sin es

]

r_ cos r_ cos B
yS v eV + s eS

The intersection of these lines is the point on the boundary
Ziven by
1 (xi - r, sin ev

)
s y; - r, cos ev

and

" [(yy-y;) sinf  ~ (x5-x;)cos8.] + (X9, - X;¥,)
S

(xz-xl) coses - (yz-yl)sin es
This equation is valid at both points where the ray azimuth

crosses the boundary. The program uses the output ([ri,ei],
i = 1, NRAY)where NRAY is the number of rays) to calculate

initial inclination angles which will deposit rays in the area,
and ultimately the associated intensities.,
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In case there is only one datum point for areas, the pro-
gram calculates intensities every thirty degrees from zero to
360. Due to the very nominal computer time required for the
computations, this is the easiest way to run the program.

V. FLOW CHARTS

The following flow charts, Figs. 1, 2, and 3, present a
graphical picture of the organization of the progran.

VI. SAMPLE RUN

The trajectory data for the ascending vehicle was extracted
S&E-AERO-GT-5-70 dated Feb. 4, 1970, for shuttle trajectory with
3.0-g limit for longitudinal acceleration. The relevant portion
of this trajectory data is given in Tables I, II, and III. The
meteorological data used is tabulated in Table IV.

Sound propagation was calculated in the northward, eastward,
southward, and westward directions. For these directions, the
speed of sound plus wind component was represented by parabolic
arcs through the data points. The form used was

2
v=A+G (z ~ zo) .

The parameters A, G, and ZO are tabulated in the first
three columns of Tables V, VI, VII, and VIII. The values of
speed of sound (C), wind component (U), and speed of sound plus
wind compenent (V) are shown as a function of altitude (Z) in
the remaining columns. The four tables correspond to the unorth-
ward, eastward, southward, and westward propagation directions.

The speed of sound plus wind component profiles for the
northward, eastward, southward, and westward propagation of
sound are illustrated in Figs. 4, 5, 6, and 7 respectively.
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SOUND

CALL RD TRAJ
TO READ
TRAJECTORY

CALL RD MET
TO READ
METEOROLOGICA
DATA

CALL POSITN
GET POSITION

OF SOURCE AND

FIELD POINTS

CALL SOURCE
TO GET TRAJ.
AND MET. VALUE
AT THE SOURCE
ALTITUDE

(i = altitude)

Figure 1. Flow diagram of computer program.
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CALL PARAB
\Ii=ai+gi(z-zo,-L)2
i - ALTITUDFE

CALCULATE
SNELL'S
LAW

CALL SND TYPE
(SEE TABLE 1)

INITIATE
RAY
TRACING

DL, UL, TD, TU
aR/3K)p, (AR/3K)

(SEE TABLE 2)

Figure 2. Flow diagram of computer program.
(Contd.)




CALCULATE
p 3R 3R BT 3T
* 7 35 32’ 3o’
(SEE TABLE 2)

CALC FOCUS FACTOR
AT R 'R,8)]

ANGLES
COMPLETE

CALC INTENSITY
AT R

Figure 3. Flow diagram of computer
program, (Contd.)
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7.0
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5.0 e -
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VvV =u(8)+C

Figure 4:

SOUND PROFILE
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Figure 5: SOUND PROFILE
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6.0~ _
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Figure 6: SOUND PROFILE
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TABLE I.

TRAJECTORY DATA

TIME

Ge

0.

4.0000E+00
8.0000F+00
1.2000E+01
1.6000E+01
2.0000E+01
Z.4000E+D1
2.8000E+01
3.2000E+01
3.5000€¢012
3.6000E+01
4.0000E¢01
L.4000E+01
4.8030E+01
5.2000€+01
5.5000E+01
59150E+01
6.0000F+01
6.3000E+01
6.3920E+01
6.6000E+01
6.3000E+01
7.0240E+01
7.2000E+01
7.5000F+01
7.8000F+01
8.1000E+01
B.4000F+01
8.7000E+01
9.J000E+01
9.3000E+01
3.6000E401
9.9000E+01
1.0200E+02
1.0500E+02
1.0800€+42
1.1100E+02
1.1300€E+02
1.1300E+02
1.1400E+02
1.1700E+02
1.2000E+02
1.2300E+02
1.2600E+02
1.2%30E+02
1.320G68+02
1.3500E¢32
1.3800E+02

ALTITUDE
2.5000€-01
2.5000€E-01
3.BL40E+N1
1.5770E+C2
3.6070E402
645090E+02
1.0320€E+03
1.5090£+13
2.0830E~03
2.7580E+03
3.3320E+02
3.5380E+03
baW230E403
5.4170E403
6.5110F+03
7.6930E+G3
8.2550E+03
1.0000E+9%
1.0290E+04
1.132ME+04
1.1660E+4004
1.2610€E+04
1.3520E+04
1.4000E+0%
1.4680E+06
1.5870E+04
1.7090E+04
1.8340E+04
1.9630E+006
2.0950€+04
2.2300E+04
2.3680E+04
2+5090E+ 08
2.6520E+ 04
2.8000E+04
2¢9490E 0L
3.10G0E+04%
3,2530E+04
3.3560E+04
3.3560E+ 04
3.4080E+04
3.564L0E+04
3.7220E+04
3.8810E+04
4o 0400E+ DG
%« 1990NE+ 06
4.3580E+004
4.5170E+00
%< 6740E+04

-30-

MACH NN

C.

0.

5.6400E~-02
1.1570E~-01
1.7810€E-01
2.4380F~01
*.1340F-01
3.8810E-01
4.6910E-01
5.5720E-01
6.2870E-01
he5360E-01
7.5950£-01
8. 74R0E-01
9,9340E-"1
1.1180E+00
1.2530E+00
1.36R0E+00
1.4010E+00
1.5220E+00
1.5620E+00
1.6%30E+00
1.7930F+00
1.8520F+030
1.9380E+80
2.0880E¢080
2237 0E+T0
2.3760F+00
2+52L0F+00
24H790E+00
2.AL3I0E+00
3.0150€E+03
3. 1980F+00
3. 2300E+00
3.5910E+00
2.7900E+08
3.9950E+00
4.2060E+00
Le2W60E+00
4e3460E+00
Lo W180E+00
4.6300E+00
L .R390E200
5.0470E+00
5.25205+u0
S.4580E+00
5.h6L0E+00
5.87S0E+00
6091 0E+00

Yaw as a function of time).

PITCH

7.

0.
-3,0000E~03
-1.6000£-02
~2.7000E-02
-3.0000E+0N
~6.0010€43(
-9,0010E+00
-1.200GE+01
-1.5000E+01
=1.7258E401
~1.7860F+01
-2.1020E+01
-2.4200E+401
~2.7380E+01
-3.0570E+01
=3.3750E+01
-~2.6230E401
-3.6900E+01
=3.9230E+01
=3.9930F+01
~4+1520E¢01
-4,3750E+01
~4,4660E+01
~4.5930E+01
-4.8040E+01
~5.007C0E+01
=5.,2030€+01
=5.3900E+01
~5.5690E401
~5.7L00E*0YL
~5.9030E+01
~6.0570E+01
-6.2050E+01
~6.3450E¢01
-6.4780E401
~6.6040E401
=67250E¢91
-6.8010E+01
-6.8010F+01
~648390E+01
-6.9480E+01
~7.0520E+01
~7.1510E+01
~7.2660E+01
=7.3370E+01
-7 .42L0E+01
-~7.5080E+01
«7.5830E+01

-0
"'Do
-0
‘00
"00
-0,
-0
“0e
-0e
-0
°8.
'00
-0
‘00
‘Go
-0
~0e
0.
‘0.
-0.
"0.
-0
“’]o
-0
-0
’00
-0
-0
~0e
-0
-0
-fle
-0
-0.
-0
-0
-0
-0.
=0
-0e
~0e
-0
-0
-0
-0
-0,
-0.
-0
=0

YAHW

Trajectory Data (Altitude, Mach No., Pitch, and
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TRAJECTORY POSITION DATA

TABLE II.

TIME

0.

O.
%.0000E: Q0
8.J000E+00
1.2000E+01
1.6C00E+D1
2.0000E+01
2.4000E+01
2+8000E401
3.2000E401
3.5000E+01
3.6000E+01
%4.6000E+01
4.4000E+01
4«.R003E+01
5.2000E+01
5.6000E+01
549150€E+01
6.,0000E+01
6.3C00E+01
603923E+01
6.6000E+01
$£.3000€E+01
7.0236E+01
7.2000E+01
7.5000E+01
7.8000E+01
8.1000F¢«01
B.4000E+01
8.7000E+01
3.0000E+01
9.3000E+01
9.6000E+01
9.9000E+01
1.0200E+02
1.0500E+02
1.0800F+32
1.1100E+02
1,1300E+02
1.1300E+32
1.1400E+402
1.1700F+02
1.2000€+02
1.2300E+02
1.2500E+402
1.2900E202
1.3200E¢92
1.3500E+02
1.38G0E+02

Trajectory Data (Latitude and Longitude as a
function of timg).

LATITUDE
2.8371E+01
2.R371E+01
2.8371E+01
2.8371E+01
2.8371E+01
2.8371E+01
2.RI7T1E+01
2.8371E+01
2,8372E+01
2.R373E+01
2.R374E+01
24 RI75E+01
24RITVE+OL
2. R380E+01
2.8384E+01
2.8388E+01
2.B8394LE+01
2.8399F+01
2.8L01FE+01
2.8406E+01
2.8408E+01
2.B8413E+01
2.8420E+01
24 R42TE+D1L
2.3428E+01
2.R43TE+DL
2. RLLTE+DYL
2.8458E+01
24 8470E+01
Ce BUASESDL
2.8497E+01
2.8513E+01
2.855230E+01
2.8543E+01
2.8568E+01
2.85838E+01
2.8612€201
2.8636E+01
2.8653E+01
2¢R653E+01
2¢8662E+01
2.8690E+01
2.8719E+01
2.8750E¢01
2.8783E+01
2.8818E+02
2.885&E+01
2.8892E+01
2.8932€+01

LONGITUNE

-R.0565F+01
~8.0565F+01
-8.0565E+01
-8,0565E401
-8,0565F+01
-8.0565E+01
-8.0565E+01
~R.7565E4+01
-R,05hLF¢NT
-8,0563E+01
-8.0562F:01
-8,0562E+01
~8,0560%+01
-8,0557E+01
~B.N554LE+01
-R,0550E+0%
~B8.0545F+01
~8.0540E+01
-8.,0539E+01
-8.0534E¢01
-8.0532E+01
~-8.0528E+01
-8.0522E+01
-8.0519E+71
-R,0515E+01
-R,0507E+01
-8.04L98E+01
-8,0488E+01
-8.0478E+01
-R,0466E+01
-R.0453E+01
~R.044&0E+01
-B8.06L25E+01
~-8,0L08E+01
-8,0391E+12
~R,0372E+01
~8.0352E+01
-8.0330E+01
-8,0315F+01
-8.U31SE+01
~-8.0307E+01
-8,.0282E+41
-8,0256E¢01
-8,0228E4+01
-8.,0198E+01
-8.,0167E+01
~8,0125€+01
~8.5100E+01
~8,3064E+01




TRAJECTOPY VELOCITY DATA
TIME VELOCITY ALGLE FROM HNRI7Z,
0. 0. -6.7100F~-N1
O g. ~6.7100F-C1
4.,0000E+400 1.95€RE+01 R,A839E+401
R.0000E+400 4.0065E+401 8.,9827E+01
1.2000E+01 6.1505E+01 8.9825€+01
1.6000F+01 8.3895€+401 B8.,A706E+01
2.7000E+0% 1.0739€+02 8.5R19F+01
P.4000F+01 1.3222E+02 R,2357F+01
2.R000F+01 1.59GSE+132 7.8804F+0G1
3.,2000E+01 1.8768FE+402 7.5355E+61
3.5000F401 2.1056E+02 7.2869E+01
2,6000E+01 2.1846E+02 7.2094E+01
4.,7000FE401 2.5149€402 £.8954E+01
4.4000F¢01 2.863%E+402 6.5787F+401
4.,B000F+01 3.206LE+02 6.2614E+01
G.2C00FE+01 3.5476E+02 5.,9430E+01
5.6000E+01 3.8994E+02 5.6276E+01
S.9150E+01 4.1878E+02 5.380A8C+01
e 0003F+01 G.,2677E402 S.3146F+N1
©e3000E+01 4.5606E+02 S.0823E+01
6.3923E401 4.HS54S5E+02 ©S,.0129E+01
6.6000E+01 4,8736FE+02 4.8560E+11
6.9000€401 5.2110E+02 4.6339E+01
7.0236F401 65.3577E+02 G4.5641E+01
7.2000FE431 5.574TE+32 4, 4179F+0L
7.5000FE+01 S.9661E+02 4,2089E+01
780006401 6.3878E+02 4.0074E+01
3,1000F+01 6,8392E+02 3.AR140E+01
R.4000F401 7.3212E+02 3.6289E+01
B8.7000F+01 7.8343E+402 2,4522F+01
9,0000E¢01 A.3772E+¢02 2,2839E+01
9,.3000E+401 8.9¢28S5E+02 3.123RE+N1
9,6000E401 9.5487E+02 2,9718F+01
9,90C0E+01 1.0177E403 2.827SE+N1
1.0200E+92 1.9332E€+03 2.6907F+01
1.0500E402 1.1515E+403 2.5609E+01
1.0R00E+02 1.2226E403 2.4380FE+01
1.1130FE+402 1,2963E403 2.3214E+01
1.13005402 1.3471C+03 2.24L71E+01
1.1300E402 1.3471E+03 2.2L71E+N1
1.1400E402 1.372BE+63 2.2110E+01
1.1700F+02 1.4503E+03 2.1062E+01
1.20396+402 1.,5283E+03 2.0058F+01
1.2200%+492 1.6068E403 1.,91¢27Ee¢n}
1.2600F*02 1.68S7E+03 1.,8221E+01
1.2909E+402 1.76S0E+03 1.7363E+N1
1.3200F+02 1.8L48BE+03 1.6543E+01
1.3500E+02 1.9249€+03 1.5759F+01
1.3800F¢02 2.0054E+03 1.5G10F+01

-392-

Trajectory Data (velocity and angle from
horizontal as a function of time).

TABLE III.




e

1.330E+02
2.860E¢02
%we330Ee72
S.740E: .2
7.540E+02
9.000E+02
1.011E+03
1.181E437
1.314E+403
1.450E+03
1.567E+03
1.705E+03
1.856E+03
1.989E+03
2.123E+G3
2,249E+03
2.608F+03
2.559E403
2.690E+03
2.835€£+03
3.004E+03
J.130E+03
3.292E403
3.422E403
3.565E4+03
3.711E+03
3.872E+03
4.023E+03
4.163E+03
~ TZ6E+03
L H77E+03
4.62LE4N3
H TTULESD3
5.J00E4¢03
5«590E+03
6.000E+03
5.500E+03
7.000E+03
7.500E+03
8.000E+03
8.500E+03
9.000E+03
9.5080E+03
1.000E+0&

TABLE 1IV.

P{NMB)

1.013E+063
1.001E+03
Q. 773E+02
9.E60E+82
9.430E+02
9.,200E¢82
9.090E+02
8.980E+402
B.7T0E+E2
8.660E+02
8.550E+402
3.350E+02
8.250E+02
8.040E+02
7.950E+02
7.850E+02
7.750E+402
7.56J3E+482
7.3707.402
7.280E+02
7.190E+02
T.0108E+402
6.920E+02
€. 7HLNED2
6.660E¢82
6.490E+02
6.410E402
6.260E+02
6.160E402
6.000E+02
5.920€402
5.770E+02
5.690E+02
5.550E+02
5.400E+¢02
5.050E460
&.,720E+902
He410E4D2
ko110E+02
3.830E¢03
3.560E+02
3¢310E+402
3.070E¢02
2.020E+¢02
2.640E+02

T(C)

9.830:400
9.790E+00
2.0930E+00
8,730E+00
8.69CE+00
8.890t+00
8.390E+00
8.330E+00
7.9%0E+88
6.430E+090
5.490E+00
3.3902+08
3.090E+00
2.490c200
1.790£+00
7.908E-01
3.900E-01
-1.210c+00
-1.710E+00
-3.910E+00
-4.510E+00
~&.01CE+00
-6.118E+00
~8.410E+00
~8.510E+00
-8.R10E+00
=1.,011€+01
-1 .061E+01
-1.%81E+01
=1.271E+01
«1,351E+401
~1.481E+01
~1.561E+01
=1.661E+01
~1.990E+01
-2.200E+01
~2.500E+01
=2.800E+01
~3.180E:01
=3.400E+02
-3.700E+01
‘~00005’01
=& +300E401
-4 ,600E+01
-%,900E+01

=33~

DEN PTY

9.“90E+00
9.790E+00

9.090E+30 -

8.790€+00
8.690E+00
8.89GE+00
8.3905+00
8.390E+080
7.983E+00
5.490E+00
5.4905+00
3.390E+00
3.090E+00
2+490E+090
1.790E+00
7.900F-01
3.900F-01
~1.210E+00
~1.710E+00
-3.910£E+00
-4.510E4+00
~4,010E+00
-6.110E+00
-8.410E400
-8.610E+080
-8,.810E+00
-1.011E+01
~1.061E+0%
~1.181F+01
=1,271E+01
=1.351E+01
=1.6401E+01
~1.561E+40%
-1.661E+401
«2.5J0E401
-3.000£+01
~3.306E+01
=3.500E+21
-4.,000€+01
~4+500F¢01
~5.000E¢01
-5.000E+01
-5.500F+01
~6.00JE+01
~6.500E+01

BIR

1.300E+02
1.663E+402
17647402
1.800E+02
1.876E402
2.005E+02
2.118E+02
2.197€+02
24256E+402
2.316E¢02
2.363E+02
2.421E402
2.328E+02
2e241E402
2.27T8E+02
2.2LTE+02
2.237E¢02
24225E+402
2.217E402
2.198E+02
2.162E+02
2.1&3E402
2.1643E402
2.170E+02
2175E+02
2184E+02
24224E402
2.227E+02
2.216E+02
2.225E+¢02
2.266E+402
2.305E+02
2.328E+02
2.357E+02
2.500E4¢02
24550E+02
2.600E+402
2.650E+02
2.700E#02
2.750E402
2.8N0E+Q2
2.750€402
2.700E402
2.600E+02
2.500E+02

Meteorological Data as a function of altitude,

SPD

3.1007+00
2.700E+00
R.000F+00
1.2405+01
1.6105+01
1.940E+¢01
2.160E+01
2.200F+01
2.170=+01
2.098%+01
Z«170E+01
2.430F+01
Ce370E+01
2.270E+¢01
23505401
Z+«510E401
2.690£+401
2.780€+01
2800E+01
2.8605+40:
2.9%0F+01
3.030%+01
3.050E+01
3,100€+01
2.250F+01
3.500<+01
3.7005401
3.7305+01
3.690F¢01
3.800F+01
3.910F+01
T RL0E4OL
3.810E+401
3.960F+01
4.000E+01
4.200E+01
4.400E401
%.6005+01
%.800€E+01
5.000<+01
5.200£+01
S.L00E4+01
5.600F201
5.800F+012
6.,000E¢01

3.382E+02
3.381E+02
3.377E¢02
3.375€+02
3.37uE+02
3.37AE+402
3.37%E+02
3.373E+02
3.370E+02
3.361E+402
3+354E+02
3.341E402
3.339E+02
3¢335E402
3.331E402
3.324E+52
3.322E+02
3.312F+02
3.309E+02
3.295E402
3.291E+02
3.7294E402
3.2%1E402
3.26H6E402
3.265E+02
3.263E+02
3.25%5E+02
3.252F+02
3. 2L0E402
3.239E+02
3.233E+02
3.225E+02
3.220E+02
3.214E402
3.19%8E402
3.285E+02
3.163F+ 02
J.161F¢02
3.121€402
3.101E+02
3.082€¢02
3.062E+02
3.062E+02
3.023E+02
3.003E+02




PARAYOLIC DATA

A

1 343991€+02
2 3.4003E¢02
T 3.49h3E+02
% 3,6923:402
5 JeaZanfen?
B 2.6633E+12
7 2.5473E+)2
B8 3.56n6c+02
w0 JeS537E+]2
10 3.5594E+92
11 2.553£402
< 356058432
13 I.6573F+012
14 3.0205%202
15 3.2548E+02
16 3.54495+032
17  3.9314E482
18 3.4820£+02
19 3.4803c£+02
20 3.4848E+02
21 3.4788E+02
22 3J.45455#02
23 3.4545E402
24 3.4872E+02
25 3.5152E+02
26 3.4985E402
27 3.4984E+402
28  3.498LE£+402
29 3.4886E+02
30 3.4886E%02
31 3.5117E+02
32 3.4912E+402
33 3.53173E402
34 3.5177F+07?
35 3.5177£¢02
35 3.5167E402
37 3.5167F2§2
I8 3.5179F£+02
39 3,5179F+02
40 3.53178E402
41 3.,53137E+02
42 3.5135E+402
43 3.53e3f5+02
L  3.4922E+02
45 3.5444E402
46  3.5444E+02
47 3.5444LEXQ2
48 3,5201FE+02
49 3.5407E+02
50 3.5130E+02
51 3.5132F¢82
52 3.5338E402
53 3.5184E+02
5% 3,5378E402
55 3.5378fF¢02
56 3.5378E+02
57 3.5277TE¥02
58 3.5269E+02
59 3.5269E+02
60 3.5269E+02
TABLE V.

sound (C).
parameters.

6
1.1162E-04
1.3161E~-04

~547423E~05
~3,8695E~(6
~letB61E~-05
1.7539€E-G6
-6+ 3C76E-05
-2.571JE-05
~3.7907E~05
-6 5948E- 05
~h e 594LBE~D3
~1.4090E-05
-5, 07A82E-36
~ke B774E-Q6
1.2661E~-06
~3+5950E-05
-8, 84L09E~05
9. 1034F-§5
7.5767E~-05
~54 04 96E~05
~1. 24 6LE~T4
2. 7162E-04
2. 1401E-04
~1.1591£-04
~1.7371E~05
~be 7920E-05
=1« 4049E~-04
~1e4049E~00
1. 3645FE~34
9, 8996E~05
~3.2135E-05
2444 76E-05
=7« 0498E~05
~bo 4U750FE~05
~4e 4750€E~05
1.6806E-05
7. 4127E~06
~145954E~-05
=1« 5954E~05
-4, 8805E~-05
Ce 2670E~-TS
7e 7344E-05
-4, 4951E~05
SeB740E~06
=54 9957E~05
~1.1210€-04
~1e. 1210E~-0&
20 3290E-05
~3.5300E~85
8.0353E-05
1. 1232E~04
~1. 74 27E~-05
44 87T73E-05
=9,6703E~05
«9,5847E-05
«9,.58&47E~05
S« 56021E~-05
2.5145E~-05
~1.6047E-05
=1 6047E-05

Parabolic fit to

70
4e7137E+01
64 0173E401
5.5174E¢02
1,R321E+03
1. X660E+03

~7.2487E+03
7.1905F+02
9,29R8E+02
8.4432E402
8.0592E+32
3,0592F +82
7.2833F+02
R.60215402
243207E+02
5.79S7E+03
9, 3034C«02
1.0791E+03
1,4110€E+93
1.4306E+03
1.3091E+03
1.3929E+03
1.5615E+03
1.5597E+03
1.7702E+03
2414045403
1.A725E+03
1.8640E+03
1.R640E+03
1,9827F+03
1.9804E+03
2.2890E+03
1.9051E+403
2+2835E+03
243034LE+03
203034E+03
2.3953E+03
24 3792E+03
245319E+403
25319E+03
2.5502E+03
2.6637E+03
2.6584E+02
2.9416F+03
Ce0196E+03
Je0077E+03
3.0060E+03
3.0060E+03
3.3608E+03
Ce977T7TESD3
3+3135E403
2.3074E+03
3.6763E+403
3.3309E+03
3.5755E+403
3.5756E+03
3.5756E+03
3. TLGBE+D3
3.7863E+03
3.7997E+03
3.7997E+03

wind component (U) plus

- 34 -~

c
3.3816E+02
3.3811E402
3.3790E+02
3.3767E+32
3.3756E402
3.3749E+02
3. 3744E402
J.2744E+D2
3.3753E+02
3.3759E402
2,3749E+492
3.37u5E+32
3.2727€402
3.3727F+52
T.3728E+02
3.3723E+02
3.3704E4+02
e 3659E+02
3.3608E+402
3.3579E+02
3.3543E402
3.3473E+02
3.3409E¢02
3.3392E+02
3.3390C+32
3.3373E+02
3.3353F+02
2.3350E+02
3.3322E402
3.3308E+02
3.3275€+02
J.32u4LE402
3.3219E+02
3.3184E+02
3.3168E+02
3.3118E402
3.3106E+02
3.3004E+02
X.3087E+02
3.3017E+02
3.2946E¢02
3.2915E+02
3.2907E+02
3.2931E#(02
3.2941E+02
3.2939F+02
3.2883E402
3.2806E402
3.2723E402
3.2658E+02
3.2645E+02
3.2646E+02
J.2644E+02
3.2634E402
3.2628E+02
3.2593E¢02
3.2551E+02
3.2534E402
3.2533E402

U
1.992654+190
2.62328+19
5.0706E+10
7.9658F+7)
1,0272F+91
1.2600E+91
1.4352E+11
1.59597+01
1.7304E4+01
1.8171€+71
1., R453E+711
1.8465E+11
1.835%E:+ 31
1.7902E+11
1.7234E+01
1.626754132
1.5183€E+91
1.4063F+11
1.2982E+01
1,2421E401
1.2040E49)
1,1481E+"1
1.137CE+01
1.2710€+71
1.4379€E+171
1.5540E+01
1.6301€+71
1.6335E+91
1.6033€+71
1.5785FE+31
1.6674E+91
1.784L1€40%
1.8719E401
1.9%48E401
1.9930E+01
2.0064E4+431
2.0496E401
2.0691E+01
2.0850F+01
2.0906£+01
241339E+11
241973E4+81
23040E+08
s 40UTESN]L
2.4662F¢31
25031E¢01
2¢5049FE+018
245190E+171
2.5196E+401
2491784101
2. 4T58F+01
2e95144E+5L
2e5TRGES DY
2.6686E+01
2.7T429E+01
ZeT499E+01
2+THT&E+0Y
2.7323E+01
273435401
2.7360E¢01

speed of

The values of A, G, ZO are the parabolic
Direction of propagation is toward the north.

v
3.4016F+92
3.40737+02
3. 429T7E+ 02
3.4564E¢102
3.4783E+D2
3.4989E+02
3.5180E+02
3.5340E+02
3.5576E+02
3.5594E+02
3.55a1E4¢ 52
2.55630+82
3.5518E+02
3.54525+02
3.5350c+02
3.5222E+02
3.50h4E+02
3.4906E£+02
3.4821E+02
J.u707E402
3.4621E+02
3. 4506E+02
3.4663E+ 032
3.64823E+02
3.4927E4 02
3.4983E+02
3 49RGE+ T2
3.4936E+02
3.4387E+02
3.4943E+02
3.5029E+02
3.5105€E+02
3.516LF+02
3.5177E¢02
3.5175E+02
3.5167E+02
3.5175E+02
3.54739E+02
3.5177E+02
3.5151E+02
3.5143E+02
3.5219E+02
3.5312€+02
2.53Q7E+02
3. 5hiu0E+D2
2. 5%44E+02
3.5402E+02
3.5325E+02
3.5215€E+02
3.5134E+02
3.5159€E+02
3.5224E+02
3.5313€E+02
3.5377E+02
3.5378£¢02
3.53640€+02
3.5283E+02
3.526SE+02
3.5269E+02

z

0.

1.3300E+02
2.0950£402
?.8600E¢02
3.5950FE+02
4.3300E+02
5.0350E+02
S<T4D0E+02
6.6L400E+02
T.5400E+02
8.0592E+02
8.2700E+02
S.u3603E+02
9.5550E+02
1.0110E403
1.0960E+03
1.1810E403
124756403
1.7140E403
1.3820E+03
1.64500E+403
1.5085E+03
1.5670E+03
1.6360E+03
1.7050E+G3
1.7805E+03
1.8560E+33
1.864L0E+C3
1.3225E+03
1.9890E+03
2.0560E+403
2.1230€+403
2+.1860£+03
242490E+03
243034E+03
2+3285E+403
2.4080E+03
2.4835E+03
245319E+03
2+5590E+03
2.62L5E+03
2.6900E+03
2+7625E+403
24.8350E+03
249195€+403
3.0040E+03
3.0060€E+83
3.0670E403
3.1300E+03
3.2110€+03
3+2920E+03
3.3570E+03
3.4220E+403
3.4935E+03
3.5650E+03
35756E+403
3.6380E+03
3.7110E403
3.7915E+03
3.7997E+¢03




TABLE V.

3.5271E482
3.5196F4+02
3.5205E402
3.5287€+02
3,5207€+402
3.5217E+02
3.5262E402
3.5182E402
J.4506E402
Sellts52E402
3.4159E402
3.471E402
J.44T4ESD2
J.uk74E402
3.44698E402
3c3349E+02
3.32L0E+02
3.3964LE+D2
J.3964E+02
3.3967E+02
3.2146E+02
3.1997E+02
3.2101E+02
3.6161E4+02
3.5937F+02
2.5378E402
L.0151€E402
J41006E+02
249839E+02
249898E+02
3.0234E+02
3.0384E+02
3.0238E402
3.0238E+G2

-1+ 2615E-05
1.1103E-05
2.7072E~05

-5+5911E~05

~546911E-85

~3.73€65E-05
~2+5601E~05

-3.8299E-05
3.50857E-05
2.7260E-05
8.7103E-06
9,1209E~-05

«2+2235E~J4

-2 2235€~04

~1.8139E~-06
20 3049E~T6
7.4395E~05

-8,2261E-05

~8.2201E-05

~Te4718E~-05
S5« 1946E~-05
3. 0806E~0%
~1+1297€E-05

-7.6131E~07

-7+ 9985€~07

~9,0721E~-07

~44 3922E-07

-9+ 8172E~76
2 7227E-35
24 6578E~05

-7.8715E~06

~&e 24 10E-06
1.5687E=-05
1.5€92E-05

(Contd.)

3.7786E+403
4.1364E+03
%4.0695E+403
4.1042E+03
4.1042E+03
4.0734E+03
3.9994E+03
4,101 0F+403
4,7088F+03
4, 7751E+93
5.2535E+03
4,6841E+03
4.7051E£403
4,7051E+03
446895E+03
5.0103E+13
5.0402E403
5. 4399E+03
Se4399E+03
5.4339E+03
6.20L7E+03
6.3452E403
5.9903€E+03
«1.06264E+403
~6.BEOLEFQ2
2+2355E+02
~7.2630E+03
6.8395E+03
8.0783E+03
8,0802E+33
8.8233E+03
9,1000E+03
8.6554E403
8.6555E403

- 35 -

3.2519E+02
3.2483€+02
J.2443E+02
3.213E402
3.2408E¢02
3.2386E¢02
3.2361E¢02
3.2335€£492
3.2293E+02
3.2252E+02
3.2226€402
3.2201E+02
3.2172E+402
3.2170E¢02
3.2127E+02
3.2017E402
3.1984E+402
3.2501E402
3.276LE+02
3.2847E402
3.2290E+02
3.1600E402
3.1637E402
3.1407E¢02
3.1310E402
3.1212€+02
3.1113E¢02
3.1014E+D2
3.0316E402
3.0819E+02
3.0721E+02
3.0622E+02
3.0524E402
3. 0425€E402

2.7T5%12E¢01
2.7528E+401
2.7679E+01
247934E+01
2.7TIASE+T1
2.8016€+01
247594E401
2.6865E+01
25658E+101
20 4425E¢01
243639€E+71
2.3035E+01
2.3008E+01
2.30645E+01
242315E¢01
1.77402+91
1.3680E+01
1.1667E+01
1.2000E+01
1.0870FE+01
9.3060E+90
7.6397E+00
5.8727€+10
4,0082E+90
2.0490E+30
-1.0258E-03
~2.1385F4+00
~%.3589E+10
=7.2375E+100
-9.,0309E+10
=7.4554E+00
~4.7076E+10
~2.7137E+10
-1.,1968E-03

3.5260E+02
3.5236E+02
3.5211E+02
3.5206E+02
3.52087€E+02
3.5187€4 02
3.5120E+02
3.5021E+02
3.4859E+02
3.4694E+ 02
3.4589E+ 02
3.4504E¢ 02
3.4473E+02
B LH7UEF D2
3.,4369E+02
3.3791E+ 02
3.,3352E+ 02
3.3668E+02
3 3964E+ 02
3.3934E¢02
3.3220E+02
3.2364E+02
3.2025E+ 02
3.1807E+02
3.1515E+402
3.1212E+02
3.0899E+02
3.0578E+02
3.0192E+02
2.9915E+02
2.9975E+02
3.0151E+02
3.0252E+ 02
3.0424E4+02

3.872GE+03
3+9475E+03
%,0230E+03
4.NI93DE+03
bo10&2E+03
4.1630E+03
42345403
4.,3063E+03
4.2915E+93
L W770E+02
4.5505E+03
ho6260E4+03
4.,6990E+03
L. 7051E+33
Lo7740E+03
4o 8B870E+03
5.0000E+03
5.2500E+U3
S+ 4399E+03
5.5000E+03
S.7500E403
6, 0000E+D3
6.2500E+03
5.5000E+03
$.7500E+03
7.0000E+03
7.2500E+03
7.5000E+03
7.7500E+03
8.0000E+03
8,2500E+03
8.5000E+03
8.7500E403
9. 30u0E+03




D OND DN PN

TABLE VI.

A
343845:T402
3+.3851€+402
3.3853€+432
2,.38520402
Te3314L5¢02
3.3824E432
3.3844E402
3.3795E+02
3.3973E+02
3.4125%4+02
3.3433F+02
3.2112€402
243535E432
3.2250E432
322118402
3e222LE402
2,2258E+402
3.28435452
3.1709E+32
3.1908c+402
3.1804E+02
3.1257€+402
3.1586E+02
3.1357E+402
3.1774E402
317745402
3.1774E+02
3.1541E+402
3.1512E+02
3.1528E+02
3.1555E+02
3.1258E+02
J2975E+02
365222E+402
3.5229E402
3.1235E+82
3.1235£+02
341231E+02
3411428492
3.1111E+82
3.1393E+82
3.1137E402
341235E+82
3.1235E+02
3.1234E+02
3.2116E402
3.124L40E402
3.0675E+02
3.0713€+02
3.0745E402
3.3905E+02
3.064L2E402
3.0562E+02
3.0016E+02
249995E+02
249996E+402
2.9996E402
2.9998E+02
3.0014E+02

PARABOLIC DAYA

G
4.5333E-05
5S¢ 7345E~05

~3.6810E-05
-3.5810E-05
-6+ 0993E-06
~3.8558E-15
~3.0438E-05
~ho1044E-05
«24#760E-035
~1+9954E-05
~5,9051E~05
4.8530E-05
7.5801E~-06
1.2698E-04
649071E~05
~4,15/8E-05
~2.8833E-05
-6+ 8416E~06
2+2895E~95
-1.1512E~04
-2.3804E~-04
4.5839E-34
2.8SH7E-Q4
-3, 4157€-05
5.3985£-]5
~1.5611E-04
~2.1702E-04
~2+17G2E-04
1.1697E-04
5. 4 74E-05
-3.1522€E-05
-2.08%3E~05
1.7215E-05
-2.B698E~(6
2.7947€E-0%
“e 4910E-05
~%.4951E~05
~h4 4951E-05
~hHe5999E-45
7.8495E-05
4. 6593E-05
-1+ 4%36E-06
3.2778E-05
~6.7222E~05
-be7222E-05
-9. 9383E-05
~5.6804E-06
-3.80935:-05
%.3855E-05
Ee%262E-05
-4, 7637E~05
=1.1490E-(5
~E.1552€-0%
~1.0918E~-04
1.4928E~0%
9. 75 12E=-05
~1.2538E-05
=1.2538E=-05
4« 7608E~-05
=7.5297E-05

20
241502€+02
1.9717€+02
2.2831E402
2.2891C+02

-5.8520F+01
24933A8E+02
2.5613E+02
3.2005E+02
1.5302E+02
2.9960F+01
5.0934E+02
1.2135E+93
2.9973E4+03
1.P720F 403
1.21232E+03
107095403
Q. 0f99t+02
1.8419E+02
1.65165+53
1.,3284E+03
1. 40309E+03
“.5771E+03
1.5R830E+07
1479917 +07%
1545 1E+0%
1.8633£403
Le8613E+03
2.8613E+07
2.0361E4+02
24890LE+02
1.9970E+403
2«93326E+03
2e4923E403
T AS6LE+02
Ce#869E+03
2457 1E+03
2.5099E+03
245099E+03
2+5255E+833
2.7T077E4+03
2+7198E+D3
4o 1392E+03
247776E+03
2.9887E+03
2«93887E+03
2.9937E+D3
1.7833E+03
2459293E+02
3.4557E+03
3.4037E+03
3.2940E+03

«1.8866E+02
3.3931E+03
3.4681E+03
3.7623E+03
2.7899E+03
J.8038E+03
2.8038E+03
3.8900E+03
3.9839E+03

- 36 -

C
3.3816E+02
3.3811E402
3.3790E+02
3. 378LES
3.3767E402
3.3756E+02
X, 37TUIE+02
3.3744E402
3e3744E402
3.3753E+02
3.37552%02
3.3745E+402
3.3727E+02
3,3727E+02
3.3728E402
3.3723E+02
3.3704E+02
3.3659E+02
3.3608E+02
3.3579E402
3.3543E+02
3.3L73E+02
2.3409E+02
3.3392E+02
3.3390E+82
3.3373E+02
3.3353€E+02
3.3351E+02
3.3332E¢82
3.3308E+82
2.3275€+02
3+3244E402
3.2224E+402
3.3219E+02
3.3168E402
3.3118E+902
3.3106E+402
3.3099E+02
3.30R7E+32
3.3017E402
3.2946E4+02
3.2915E402
3.2907E¢02
3.2931E+02
T22939E+02
3.2941E+02
3.2883E+402
3.2806E+02
3.2723E+02
2.2658E¢02
3.2645E402
3.2646E+402
3.264L6E402
3.2634E402
3.2593E+02
3.2551E¢02
3.2534E402
3.2532E+402
3.2519L 02
3.2083E+02

u
2.37476490
fe3942E=01
6.20492-01
5.9131E-71
7.3880F<71
5.1311€-91

-2.6500E~14

-8,674AE-01

-2.1297€+09

~4,2997E410

~6.,7945E+00

-9,0730£¢10

-1.13836+01

~1.3048E+01

-1.4309E+01

-1.5073E+01

~1.5505E491

-1.5898E 411

-1.6380E+91

~1,7035F+01

~1.8054E+01

-2.0012€491

~2.1476E+01

-2,0572€401

~1.8873E401

-1,7065E411

~1.,5798E+11

-1.5776E401

~1.6402E+91

-1.7409%+11

~1,7573E+01

-1.7656E+11

-1,8130£4+91

~1.8585€431

~1.8760E491
~1.8782E¢01

-1.8739E4+01

-t 86642E¢11

-1.8627€+01

~1.8501E+71

~1.8308E401

-1.7958E401

~1.7601E+71

-1.72R85E+01

~1.70642E401

~1.7076E401

-1,7023€+11

-1,7188E401

~1.7854£401

~1,8657€+91

-1,9182E401

~1.9786E401

~2.0646E¢01
~2,17%1E4901
~2.3460E¢91
~2.4950E+31
~2.5391E401
~2.53668401
«2.5296E +01
~2.4792E 401

Parabolic fit to speed of sound plus wind component
Direction of propagation is toward the east.

v
J.uN5hE 02
3.3875E+02
3.3852E+02
3.3853E+02
3.38L1E+02
3.3807E+02
3.3749E+ 02
3.3658E4+02
3.3531€E+192
3.3323E+02
3,3080E+02
3.2A37E+02
2,2589E+902
3.2423E+02
3.2298E+02
3.2216E+02
3.2154E+ 00
3.2069E+ 02
3.1970E+02
3.1875E+02
3.1728E¢02
3.1472E+02
3.1261E+4G2
3.1335E+¢02
3.1502E4 02
3.1667E+02
3.1773E+402
3.1774E402
3.1692E+ 02
3.1567E+02
3.1518E+02
3.147GE4+02
3.1421E+02
3.1361E+02
3.1292E+02
3.1240E+02
3.1232E+02
3.1235E+02
3.1224E4+02
3.1167E+ 02
3.1115€+02
3.1119E+02
3.1147€+02
3.1203E+402
3.1235E+02
3.1233€+02
3.1181F+ 02
3.31087E+02
3.0938E+02
3.0793E+02
3.0727E+02
3.0667E¢02
3.8580E+02
3.0460E¢+02
3.0247E+ 02
3.0056E+ 02
2¢9995E¢+ 02
2+9996£+02
2<9990£+02
3.0004E+02

z

0.

1.3300E¢D2
2+.0950E+402
2.2891E+02
2.8600E+02
3.5950£+402
4 ,3300E+02
S«0350F+¢02
5.7600€+02
6.6400E+02
7.54990E402
8.27080E+02
9,0000E+02
9,5550E+02
1.0119€+03
1.0960E+03
1.,1810E+03
1.2475E+03
1.3140E+03
1.3820£+03
1.4500£+03
1.5085E+03
1.5670E+403
1.6360E+03
1.7650£+03
1.7805E+03
1.8560E+03
1.8613E+03
1.9225€E+03
1.9890E£+03
2.0560E+03
2.1230E+03
2+1860E+03
2e2490E+03
243285E403
2.4080E+13
2+.4835E403
2.5099E+03
2.5593E+03
2.6245E403
2.6900E+03
2.7625E+03
2.8350E4+03
29195F+03
2+.9887TE+03
3.0040E4C3
3.0670E+03
2.1300E+403
2,2110€+4023
3.2920E+03
3.3I570E+03
3.4220E+03
3.64935E+03
3.5650E+03
3.6380E¢03
3.7110E+03
3.7915E+03
3.8038E+03
3.8720E+03
3.9475E+03




TABLE VI.

—y—

3. G014E+02
3.0017E402
3.0131E+02
29934E+0G2
249602E+52
249306E+02
263673E+32
249222E+02
209242E+02
209289E+02
29375E+G2
249055E+62
208225E+02
2.8225E+02
2.68821E+¢02
2.8821C+G2
2.8822E+02
247085E+402
206966E+02
2+7D09E202
2.3850E«02
2+3989E+C2
2« 33T0EG2
2.47T7BE#02
2e5529E+0G2
2.6084E402
246092E+02
244413502
2.524L3E-02
24 #359E4+02
243860E402

~7.5297E-05
-6, 0533E-05
~245799%E-05
-6,9981E-05
7. 77&0E~-0S
3.7895E~05
be T289E-Q7
3.9990E-05
=64 6770E-05
~4.1088E~05
~3.0707E-05
-8.2388E~-05
1. 8843E-04
S5¢7897E-05
=7.5008E~(5
~7.5800E~-05
=7+ 3875E-05
S5e 3321E-05
3.2122E-05
-9, 8788E-06
6.1335E~07
64 4581E=-L7
5.1104E-07
1.0477€-06
2.5336E~C6
~4.0368E-086
~3.9576FE-06
2.2961E~36
-8,7306E-~03
2. 8542E-06
1. 3775E-06

Continued

3., 9R39E+N3
3.8146E+03
4o 0346E+03
4, 43 45E«03
4+5286E+103
1.5375E+04
4.6059E+03
4e5173E+03
4o WHUT7E+GI
44 3667E+0U3
4eH222E+03
Se UU27E+03
5.0089€+03
5.4361iE+03
Se 4361E+03
Lot 348E~C3
ba1BLUGEFLY
6.3061E+03
6.0677E-03
1e3UBYHE~TG
143126E+04
Let7H2E+DG
1.10312E204
8.9107E+03
7.0215E+03
7.0020E+13
1.0601E-+04
Oe

1.0277E<0%
1.1646E+0L

- 37 -

J.2464LE+02
Ge2003E+02
3.2613E+02
3.2386FE+02
3.2361€E+02
3.2335E+02
342293£+02
3.2252E+02
3.2226E+02
3.2201E+02
3.217PEe72
T 2137E+D2
Fe2017E+32
3e1984E+02
3.2501E+0G2
32759E4+02
3.28L7E<02
Te2290E~02
3.1600E+02
3.1437.402
Je1407E+02
3413105402
Tei212€+02
3.1113E+02
J.1014E+02
3.0916E+02
3.0819€E+02
30721F»92
X« 0622E+02
J052LE+02
2.0425E+02

® - . —

-~

P
P

*-?—-- - '~-."t"'
e .

PURSN F ——

~2.ul98E+01
=2 4uN3E+91
=2.48138+71
~2.5673E+11
~2.7069E+01
~2.8410E+01
=2+49168E+71
«2.9631E+101
=2.9911E+01
~2.G3498+01
-3.1365E+31
=3.2714E4+02
«~3.5390E+01
=3.75382+01
~3.3336E+132
«3.9377£401
~4.0569€¢1]
~4e1981E+01
~4a3332E+01
~4.4615C+92%
=4.5825E+01
-4L.6955E+91%
~4Lo8000E401
<4.8953C4+01
-he9R10F+51
~5.0461E+01
=5.1210€+0%
*5.2452E+13%
~5.3794E+D1
~5.4°89E+01
=5.6000€+01

3.3014E+02
3.0002E+02
2.9931E+02
2.9818E+02
2.9654E+02
2.9694E+02
2.9377E+ 02
2.9289E+02
2.9234E+02
2.9166E+02
2.9036E+02
2.8866E+02
2+84L78E402
2.8225E+02
2.8561E+02
2.8821E+02
2.8790E+ 02
2.8092E+02
2.7267E+02
206976E+02
2.6824E4+02
2.6614E+02
2.6412E+02
2.6218E+02
2.6033E+02
2.5870E+02
2.5698E+02
245475E+02
2.5243E+02
2.5025E+02
2.4825E+02

2.9839E+03
4.0230E+C3
%4.0930E+03
4.1630E+03
4,2345E+03
L.3060E+03
%,3915E+03
Lo4770E+03
4.5505E+03
4.6240E403
4.6990E+03
Lo.7740E+D3
4.8870E+03
S.0000E+03
5.2500E+03
S.4361E+03
5.5000C+03
S+7500E+03
6.0000E+C3
6,2500E+03
6.5000E+03
6.7500E+03
7T.0G00E+02
7.2500E+03
7.5000E¢03
7.7500E+03
8,0000E+03
8.2500E+03
8.5000E+03
8.7500E+03
9.0000E+03
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TABLE VII.

PARABOLIC DATA

a
3.3646E402

~

et
-1+3115E~04

3.3646E402 -1.3115E-04

3.3529E¢02
3.2595E+02
3. ..:v ‘t‘:?? 2*32
3.1236E402
2.7142E402
3.2342E+92
3.1261E4+02
3.1821°+402
J.1881E402
3.1883E£+402
3.1890F+32
3.2093£492
3.1175E+402
3.2621E+02
3.1662E¢92
T, 2331E402
3.2342E402
3.2361E402
3.2341E+02
3.2343F+02
3.2328E+02
3.2329E+402
3.1827E+02
3.1010E+02
3.15697E+402
3.17i1E+02
3.17465402
3.1746E2+02
7 1749E+02
e 1347E402
3.1196E+02
2.4548E¢02
3.2172€+02
3.1011E402
3.1037E+02
Ze1037E+402
3.1037E¢02
3.1032E+02
3.0552€6¢02
3.1293E+02
3.0L68E+02
3. 046 E+02
3.0465E+02
3.0465E402
3.0457E+02
3.0251E+02
3.0212E¢02
3.0261E402
3ed341E402
3.0248E402
3.0161E+02
209850E+02
2.983SE+02
249340E402
209799E4+02
2.9804E+02
2.9801E+02
2.95%3E+02

~1.5880E-04
7.9983E~05
2. 3208E-05
1.8290E-0S
3.7783E-06
7.3530€E~-05
441642E-15
142748E~05
2+45355E~05
4.5358E-05
1.0353E-04
~3.12945-05
3.3051E-96
=5, 8040E~-0E
4.,82G9E~0E
=3.7510E~05
-2.5072E-35
«2.7793E~05
«247793E~-05
~145595%E-~05
=3¢ 97 49E-35
-3.,8609E~-05
649516E~05
9.5255E~0¢E
6e3249E-05
1.3525E-~04
~1e #888E~04
-1+ 4888E-04
=1+ 2472E~04
6¢ 74 04LE~05
2+ 8980E-05
7.0405E-07
~5.2788E-06
3+5362E~-05
6+ 3685E~0%
=7+ 3284E-05
=7+ 9284E~-05
~9,0737E~05
4+ 0745E-05
~1,4672E~05
60 93741E-05
6+ 40 6&E~05
~4o8974E~05
~hos BITHE~US
-6+ 8553E~05
5. 6596E~05
2eH6377E-05
~1.7889E~-0S
-8.8473E-06
~1.5837E~05
«3.0522E-05
be #991E~05
3.3165E~05
7+ 0695E-07
1.7396E-05
=24 3175E~05
=2.2786E~05
9,0975E~06

Parabolic fit

20
4,6832E+01
4.6832€+01
65.1835€¢01
5.0267€+02
1.0327F+03
124375403
4,2124E403
6.9408E+]2
T«B6L3E+02
1,0626E+03
9.0917E+02
8.7293E+02
8.8814FE4¢02
1.1783E+03

~5,7338E+02
2.0466E4+03
1.3884E402
1.,3900E+03
1.64277€403
14232E4+03
1.4232E+03
1.4023E+03
1.4919E+03
1.4310E4+03
1.84L17E+03
247C23E+03
£¢9193E403
1.8856E403
1,9560E¢02
1.9560E+03
1.9496E+03
Ce2528E403
2.4250E+03
1.2024F+ 04
G u533E+02
2.5350E403
P WTESESOR
2.4875E+03
2.LB7S5FE 403
Ce4965E+03
2.9094E+03
2.0806E+03
2.8060E+03
249122E+03
249290E+03
2+9290E+03
2+9504E403
3.2082E+03
342978E+0Y
3.0830F+03
2.8693E+03
3.0846E+03
3.2469E+03
3.6608E+03
3.6949E+03
6.3167E+03
3.8166E+03
3.7727E+03
3.7710E+083
4.3897E+03

to speed of

- 38 -

N
3.3816E+02
3.3815E402
3.3811E402
3.3730E+02
3.3767E4+02
3,3756E4¢02
3.3749E¢02
3.37u8E+02
J.37ubELD2
3.3753E+02
3.3759E+02
3.2745E+92
3.3727€402
3.3727E+82
3.3728E¢02
3.3723E+02
3.3704E+02
3.3659E+02
3.3608E402
3,3579€E+02
3.3557TE+02
3.3543E402
3.3L73E+02
3.3409E+02
3433026402
3.3399E+02
3.3373E+02
3.2353E£¢02
3,3332£+02
3.3320E+02
3.3308£+02
3.2275€E+02
3. 32L4ED2
3.3234E402
343219E+02
3.3168E¢02
3.3118E+02
3.3106F+02
3.3105€E+02
3.3087E¢02
3.3017€E+02
3.2946E+02
3.2915E+02
3.2907E¢02
3.2931E+02
3.2932E+02
3.2961E4+02
3.2883E+02
3.2808E+02
T.2723E+02
3.2658E402
3.2645E402
3.2646E402
3.2644E402
3.2634E402
3.2593E+02
3.2551E+082
3.2534E402
3.2519€+02
3.2483E¢02

U
~19927E+10
~1.6855E+10
-2.6232€+090
-5,0707€+70
~7.9658E+90
~10272E+01
~1.2480%401
~1.4351E+11
~15958E+31
~1.7304F+01
~1.8171FE+11
~1.8465€+01
~1.8357F+11
=17902E401
~17234E¢01
~1.6266E+1
=1.5182F +171
-1 4GU2E+ ]
~12981E4¢11
~1.2620E411
~1e2158£ 411
~120%0E+11
-1.1480£401
~11369E4+101
-1.2709F 4101
-1,%328F ¢4
=~1.5540E401
-1.630124171
-1e6032E401
=1.5T43E+01
~1.57842401
~1.6673F+01
~1.7840E+31
~18719E+01
~1e9867E+01
-2.00632¢01
«~2.0495E4+31
-2.0690€+401
=2.0670L+1%
«240905€+01
-2¢1338E+01
~2+1972E+11
«243039€+71
«2.%047€¢01
~2.4662E401
«~2.4668F+171
«2.5030E+01
~2+5189E+11
=245195€E+11
=2,49167¢01
~2.47STE+01
251045y
~Z45783E -01
«~2.6685C+01
«2.7628C401
«2.7473€4N1
«2.73228+018
-2.73428401
«2.7T411E+91
=2 7527E+01

v
3.3617E+02
3.3646E402
3.3549E+02
3.3283E+02
3.2971E+ 02
3.2729€+02
3,2509E+02
3,2309E+02
3.2148E+02
3.2023E+02
3.134L2E+02
3.1898E+02
3,1892E4+02
3.197€+ 02
3.2005E+02
3.2096E+02
3,2186E+02
3.2255E+02
3.2310E£+02
3.,2337E+02
3.2341€+02
3.,2339E+02
3.2325E¢02
3.2272E+02
3.2121E402
3.1957£+02
3.1819E+02
3.1723E+82
3.1729E+ 02
3.1766E+02
3.1730E+02
3.1608E+02
3.1460E+02
3.1362E+02
3.1275€E+02
3.1162E+02
3.1068E+02
3.1037E+02
3.1037E+02
3.0996E+02
3.0883E+02
3.0749E+02
3.P611E402
3.0503E+02
3.0465E+02
3.0465E402
3.0438E402
3.0364E+02
3.0286E+02
3.0232E+02
3.0183E+02
3.0130E¢02
3.0068E+02
2.9976E+02
2.9891E+02
2.9846E+02
2.9819€4+02
2.9800€E+02
2.97708E+ 02
2.9730E+02

sound plus wind component.

Di-~action of propagation is toward the south.

e Db

z

0.

4.6822E+01
1.3300£+02
2.0950E402
2.8600E+02
3.5950E+02
4.2300E+02
5,0350E+02
5.7490E+D2
H.6400E+02
7.5400E402
A,2700E+02
9,0003E+402
9,.,5550E402
1.0110E+03
1.0960E+03
1.1810E+03
1.2475€+03
1.3140E+03
1.3820E+03
1.4232E+03
1.4500E+03
1.5085€+03
1.5670E+03
1.63606+03
1.7050E+03
1.7805E403
1.8560E+03
1.9225€+03
1.,9560E+03
1.,9890E+03
2.0560E+03
2.1230E+403
2.1860E+03
2.25490€+03
2+3285E+403
2.4080£+03
248556403
24%875E403
2.5590E+03
246245E+403
2.6900E+03
2.7625E+403
2.8350E+03
2+9195E+03
2.9290E£+03
3.0043E+03
3.0670E+03
2.1300E+03
3.2110E+03
342920F ¢C3
3.3570E+03
3.4220E403
3.4935€+03
3.5650E¢03
3.6380€+03
3.7110E+03
3.7915E+403
3.8720E+03
3.9475E+03



61 L.973I7ERQ2
f 243%8%E402
«¢T P GEARLZIN?
'y PR TR S
YRR 1% SRl ey
L JeB8LE+02
57  2.9978E+0C
62  2,9939£402
69 2.9900E+02
73 2439005402
T 2.98535+02
72 2.9B04E+02
73 3.0862E402
746 Z2.S330E+02
75 3.1763E+02
7h 3.1762F402
7?7 3e41762E+(2
78 3.0809E+22
79 3,0792E+Q2
80 3I.1042E+02
81 3.05A7E+02
82 3.0294E+02
83 3.0327E+02
84 3.0584E+¢02
85 3.1385E+42
86 3.1734E402
87 3.1734E+«02
88 3.1734E+02
88 3,0%55E+02
98 3.0090E+02
91 J3.,0983E+02
92 2.0983E+(2
TARLE VII.

~1.7839€E-05
5.8760E~05
4.7551€£-05
9.2106E~-06
2. 4362E-05
=2.0507E~05
~9.5229E~-06
~2.1717E-05
~8.8792E~-05
-8.8792E~05
1.9666E~i4
9. 4850E-05
~H54bLO7E~05
1.2691E~-05
~5.9395E~05
~7+300LE-05
~7.3004E-05
5.3516E~05
3.26459E-05
~9,8328E~06
8.0827E-07
S5e3622E-07
5.5623€~-07
7.4825€~07
1.0058E-05
«2.7T373E-65
-2.7373E-05
-2.6627€E~85
7.8202E-G6
4.194J8E-06
~1,5739E-05
=1 .5743E-(5

Continued

3.3360£+03
Le1710E427
4,1729E+03
3.9165E+03
ho1547E+13
LoeRGBOE+D3
4.,8883E+03
4.6986F+03
boHhUW23E4D3
4.6423E403
4.72L9E403
bo6732E+403
Ge1924E+03
3.9934E+403
5.%185E+403
55151E403
5.5151E407
6.C705E+02
6.1162E407%
fe6315E+03
4.1698E+03
2.8607E403
3.0096E+03
4,0978E+03
7. 2469E+02
7e9349E4DZ
7.934L9E+03
7.9330E+03
9,3292E+403
1. 004L7E+0G
8.4045E403
B L0LTE+03

3.2043E+02
3.2413E+02
3.2386E4062
3.2361E+02
342335E+32
3.2293€+02
3,2252E+02
342226E+4G2
3.2201£+02
3.2194E4+02
3.,2172E+02
3.2137E+02
3.2017E+02
3.1984E+02
2.2501E402
3.2847E402
3.2814E402
3.2290E+02
1.1600E+02
3.1437E+402
3.ib07E+02
3.1310F 402
3.1242E+402
3.1113E+402
3.1014F+02
3.0916E+402
3.0844E4G2
2.0819E+02
3.0721E402
3.0622E+402
3.0524E402
3.0425E402

~2.7678E+01
-247933c401
-2.8015E+91
~27592E+01
~2.6864LE4+01
~2+5657E+91
-2 4424E+ 71
-2.3638F+01
~2.30F4E+N1
~242935E+01
=2.3007E+11
~2+2314E+71
«1.7738E+01
=1,3679E+11%
-1.16552+01
=1.08%003E+01
~1.65i6E+71
«~9,I42E+00
=T F2785430
-¢ . QOBE+30
-4, 063E+"0
-2.3478%40¢0
38774553
2+1406E400
4.3610E+7%0
7.2396E+00
8.8954E+10
9,0331E+30
T4ST7E+01
4,7099E+30
2.7160E+30
3.5903€-92

2095752402
2.9619€+02
2.95%4LE+ 02
2.9602E+02
?.96L8E+ 02
2.9727E+02
2.9809E402
2.9862E+02
2.,98937E+02
2.9900E+02
2.9872€+02
2.3306E+02
3.07HXECQD2
3.05616E+02
3.1334E402
3.1761F+02
3.1762E+02
3.175964 02
3.0836E+ 02
3.0RS50E+ 02
3.1006E+02
3.%105€E+02
T iT13E402
3.3327€+02
3.1450E+02
3.1640E+02
3.1734E+02
3,1722E+02
J.1466E+02
3.1093E+02
3.,0795E+02
3.0425E+02

%.0230E+03
4.0931E+03
4.1633E403
4.2365E403
4«3063E+4C3
%.3915E+03
4 H77CE+03
4.,5505E+02
4 .6240E+03
L.6423E403
4.6990E+03
4,7700E+03
4.8870E+403
5.0000E+03
5.2500E+u3
5.5000E+03
5.5151E+¢03
5.7500E+03
6.0000E+03
6.2500E+03
6.5000E403
6.7500E+03
7.0000E+03
7.2500E+03
7.5008c+03
T.7500E+03
7.2363E+063
8.0000E+03
8.2500£+03
8.5CG00E+03
8,7500E+03
9.1000E+03
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PARAPOLIC DATA

A
J.3753E+02
3.3752E+0°2
3.3752E4¢02
3.3694F+02
S436C4F¢02
3.3693E+402
3.3691E+02
3.3733E+02
3.3674F+02
3.8169E+402
3.3286E+02
3.6005€+02
2.4306E+4D2
3.5189E+402
3.5234E402
3.6393E+02
3.5258E+02
3.5258E4+02
J.5241E402
3.5235E+402
3.52456E+02
3.95325E+02
3.5557E+02
3.5557E+02
3.5557E+02
3.5034E402
3.5466E402
3.4922E402
3.4925E+02
3.5051E+02
3.5052E+02
3.5052E402
3.5010F+02
3.5010€E+02
3.5078E+02
3.5078E4+02
3.5078E+02
3.4978E402
3.4980E+402
3.4980E+82
J.49708E402
3.6729E402
J.4614E402
3.4652E402
J.4656E¢02
3.4663E¢402
3 4663E402
3.4656E402
3.4519E+02
3.4509E+02
3.“5085’02
3.0517E+402
J.h437E4+02
3.4485E402
3.4268E+02
J.0694E402
3.5062E+02
3.5074E+02
3.5074E¢02
3.5075E402

TABLE VIII.

G
~6e 43HB/E~DS
-8.5125E~05
-8+ 5125E~05
5.9365E~0%
1434 36E~-05
%¢ 2405E~-05
3.5969E~05
5S¢ 1493E-05
4. 0689E~-05
«5.2072E~06
1.84552~05
-1,7262E~05
3.5159€E~05
«1.5314E-04%
~He W4 STE~QS
=14 7783E-07
~54.5557E~05
~5.5557E~05
6e J426E~-05
2.7802€E-CS
3.5822E~-0%
1.5779E~04%
~2.8650E-04
=24 R650€-04%
=1.8405E-04
ke 77SBE-05
-6+ 1829E-05
1.5143E-04
241176E-04
-1,2939%-~04
-8, 0191E-05
-8,0191E-05
60 5786E-0S
7.4306E~05
«8,7009E-05
-8,7009€~05
-h4 7159E~05
2.4220E~-05
2.5187€E-05
=5.0286E-05
«7+.3522E-1'5
5. 4922€~05
1.60841E~-0%
2.6231E~-0%
3.7459E~05
-4,1710E-05
-h.17105-05
«8.,1275E~05
B.5564LE-~05
2.9169€-05
1.8612€E-0S
3. 9210E~-05
1.4372E-05
1.9401E~-05
9.8352€-06
8. 6488E-0S
=G, 254&8E-05
5. 4468E~-05
-5, 4468E~05
~2,6684E~05

20
1.6388€+02
1.5652E+02
1.5652E+02
2.P547E402
24 B437: 402
3.2507E+02
3.0575€E+02
3.6537E+02
3.0997E+02
3.4304E403

~1.i6285+00
1.7124E+D3
5.0116E+02
1.0534E+03
1.1183E+03
9.1817E+43
1.2066E+03
1.2066E+03
1.2851E+03
1.2512E+03
1.2832E+03
1.4111F+03
1.5622E+103
1.5622E+03
1.5595E+03
1.9310E+03
1.5305E+03
1.8826E+03
1.8750E+83
2.0002E+03
200071E+03
2.0071E+03
201147E+03
241156E+403
2.2462E403
2.2462E403
2424385403
2.4935E403
2.4871E+03
2.4816E+403
2.5061E+03
2.7830E+03
3.00877E+03
2.9128E+03
2.8899E+03
2.9%58E+03
2.9458E+03
2.9742E+03
3.1552E+03
3,2039E+03
3.1999E+03
3.2L83E+03
3.0604E+03
3.1541E+03
248240E+03
3.4082E+03
3.7534E+03
3.7831E+03
3.7831E+03
3.77043E403

- 40 -

c
3.3816E¢02
3.3811E+02
3.3804E+02
3.3790€+02
3.3767F2+02
3.3756E+02
3,37u9€E402
3.3704E402
3.37L4E¢02
3.3753E+02
3.3759E4+0¢
3.37u45E402
3.3727F+92
3.3727€+02
3.3728E+02
3.3723E+02
3.3704E+02
3.3687E402
3.3659E+02
3.3608E+02
3.3579E+402
3.3543€E+402
3.3473E+02
3.3614E+02
3.3409E+02
3.3392E+02
3.3390E+02
3.3373E+02
3.3353E+02
3.3332E¢02
3.3308E¢02
3.3299E+402
3.3275€E+02
3e3244E4D2
3.3234E+02
3.3220E+482
3.3219E402
3.3168E¢02
3.3118E+02
3.3106E482
3.734702+02
3.3017F+02
T, 29%6E40/¢
Zec915E+82
3.2907€+402
3.2931E402
3.2934£402
3.2961E402
3.2883E+402
3.2806E+02
3.2723E+02
3.2658E402
3.2545E¢02
3.2646E402
3.2644E+02
3.2634E402
3.2593E+402
3.2551E+402
3.2536E+402
3.2534E+02

U
~23746E+ND
~643930E~01
«54,273RE-N1
~6.2028E-11
=7 .3845E~-11
~5.1267€-01
. T+9500E~04

8.6809F-N%
241304E+00
4e3004E+N0
6.7953E+110
9.,0738E+020
1.1386F+01
1.30492+01
1.4310E+01
15074E¢71
1.5505E+171
1.5715€+11
1.5893¢+91
1.63R0E+I1L
1.7036E+01
1.8054E+11
2.0013€401
2e1430E+11
2¢1476E+1
2.0572E+01
1.8879E+11
1.7065€+01
1.5798E+91
1.6403E+171
1.74108¢71
1.7525E+171
1.7574E+31
1.7657€+01
1.81308+¢01
1.8580E+01
1.8586E+11
1.8760E+01
1.8783E+01
1.8740E+11
1.8628E+191
1.8502F¢"1
1.83090€E+01
1.7959€+01
1.7602E+01
1.7286E¢01
1.7285E+01
1.7077€+11
1.7025€E+31
1.718°E+01
1.7855E+01
1.8658E¢01
1.91338+01
1.9787E+71
2.06%7E+01
21742B402
2034612401
2.49518401
2.53798+01
245393€+401

v
3.3579E+02
3.3747€E+02
3.3752E+02
3.3728€+102
3.36a4E+ 02
3.3704E+ 02
3.3743€+ 02
3.3831E+02
3.3957€+02
3.4184€4+02
3.4439E+02
3.4652E+02
2L 4HBEEEL 02
3.5032E+02
3.5159E+02
3.5230E+02
3.5255E+ 02
3.5258E+02
3.5249€E+02
3.5246E+ 02
3.5282E+02
3.534GE+ 02
3.5475E+02
3.5557€+02
3.5556E+02
3.5450E+02
3.5278E+02
3.5080€+02
3.4933E+02
3.4973E+02
3.5049E4+02
3.5052E¢02
3.5033E+02
3.5010E+02
3.5047€E+02
3,5078E+02
3.5078E+02
3.5044F¢02
3.4996E+ 02
3.4980E+02
3.4950€+02
3.4867E+02
3.4777E+02
3.6711€+02
3.46R8E+ 02
3.4660E¢+02
3.4663E+02
3.464L8E+02
3.4586E+02
3.45284E+ 02
3.4509€+02
3.4524E402
3.4563E+02
3.4625E+02
3.64709€E¢+02
3.4808E+02
3.4939E+02
3.504L6E+02
3.5074E+ 92
3.5074E+ 02

Parabolic fit to speed of sound plus wind component.
Direction of propagation is toward the west.

4

0.

1.3200E+C2
1.5652E+02
2.0950E+02
2.R600E+92
3.5950€E+02
4.3300E402
5.0350£402
S.7400E402
6.6400E+02
7.5400E+02
8.2700E+02
9.0000E¢02
9.5550E402
1.0140€E+03
1.0960E+02
1.1810E+03
1.2066E+03
1.2475E403
1.21640F+403
1.3820E+03
1.4500E+03
1.5085E+03
1.5622E+C3
1.5670E+03
1.6360E+03
1.7050€+03
1.7805€+03
1.8560E+03
1.9225E+03
1.9890E+03
2.0071E+03
2.G560E403
241230E+03
2.1860E¢03
2.2062E+03
2.2490£+03
2.3285E+32
2.4080E+03
2.4835E403
245590E+403
2.6245E+03
2.6900E+0C3
2.7625E+03
28350E+403
2+9195E+03
2¢3458E403
3.0040E+03
3.0670E+03
3.1300E+03
3.2110E+03
3.2920E+03
3.3570E403
3.4220E403
34935403
3.5650E403
Z+.6380E+03
3.7110E+03
3.70831E4023
3+7915E403




TABLE VIII.

3.5057E402
J.4880E+402
3.4879E+02
3.4856E+02
3.4920E+02
3.5194E+402
3.5209E+402
3.5209E+02
3452020402
3.5219E402
3.5219E+02
3.5216E+02
3.5211E402
3.3895E+402
3.6T06E402
3.5445E402
3.5380E+02
3.6906E+02
3.6906E+02
3.6906E402
3.5893E+02
3.5866E+02
3.5990E+02
3.0017E402
3.6013E+402
3.6013€¢02
3.6013E+02
3.6013E402
3.6000E+02
3.5939E+02
3.5939E+82
2.6003E¢02
3.62L0E+Q2
3.6028E+02
3.6028E+02
3.6032E+402

~84.2807E-05
9.5493E-05
6. 9764E-05
2.7645E-05
8.0163E~05
=9, 4128E~0%
~5.1832€~-05
-5.1832E~05
1.4078E~05
~2.2250E-05
-242250E-05
5.3762E-05
4. 3507E-05
3.0089E~06
~4.1551E-06
3.5607E~05
2.9191E-05
~6.6597E-05
~Te4247E~05
~7+4247E-05
5.2142E-05
3.1143€-05
-1.1251€E-05
«5.6639E~-07
-9,0943E~-07
~846202E~07
-8.5202E~-07
~7.0863E~-07
=242931E~06
3.8913E-06
3+ 9095E~06
=2.3476E-06
-7.5898E~-08
=2+9057€~06
=2+9057€-06
~1.4281E~06

Continued.

3.8405E+03
%.0403C403
4. 0466E+03
3.9760E+03
4.0985E+03
4.3503E4073
4o3865E¢03
he3865E+03
4eHW100E+D3
4.5194E403
4.51G4E+D3
+e5634E+03
4.5491E+03
2¢5315E+03
fe 3979E+03
44.7107E+03
LeGLT1ESD3
5.5163E4+03
55128E+03
5¢5128E403
6.0878E+03
6.1469E+03
6.5353€+03
7.2008E+03
7.7307E+03
Te 24E403
703245403
6.9853€E+03
7«34b10F+03
79910403
7+99311E+03
8.6812€+03
1.64104E+04
R.8898E¢03
8.8898E+03
8.775%E+03
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3+2519E+02
3.2483E402
J.2443E402
3.2613E+02
3.2386E402
3.2361E4+02
3.2335E402
342295E402
3.2293E+02
3.2252E+02
3.2237E+D2
3.2226E+402
3.2201E+02
3.2i72E+02
3.2137E+02
3.2017E%02
3.1984E+02
3.2501E+02
3.28L7E402
3.2819€E+02
3.2290E+02
3.1600E+02
3.1437E+02
3.1407E402
3.1310E+02
3.1242€E+02
3.1200E+02
3.1014E+02
3.0916E+02
3.0819E+02
3.0721E+02
3 0622E+02
3.3524E+02
3.G425E+02

245297E+11
2.4733E+01
2o 4kBLESNY
2e4B14E+D]
2.5675E+N01
2.7071E+01
2.8411E+01
2+9138F+01
29161E+21
2.9632E+01
2.9823E+01
209912E+01
3.0350€+11
3.1366E+11
3,27 5E+101
3.5390E+191
3.7589E+1321
3.3397E+71
4.0570E+111
4.0867E+01
he1981EeNL
4.3332E+11
Ge%615€+ 11
4.5825E+101
4.6955E+171
4.8000E+01
4.813CE+N1
4eB953F+91
4.9809E+71
5«0461E+01
541209E+71
5.2451E+171
5.37a4E+11
5.4989€+1
5.5599€+01
5.6000E+01

3.50649€E+02
3.4962E+02
3.48A3E+02
3.4894E+02
3.4953E402
3.5062F+02
3.5176E+02
3.5209€E+02
3.5208E+02
3.5215E402
3.5219€E+02
3.5217E+02
3.5236E+402
3.5309E+02
3.5409F¢02
3.5556E+02
3.5743E+02
3.6441E+02
3.6904E402
3.69065¢02
3.6488E+02
3.5933E+02
3.5899€E+02
3.5989E+02
3.6005€E+02
3.6012E+02
3.6013E+02
3.6008E+02
3.5995€+02
3.5962E+02
3.5940E+02
3.5966E+02
3.6002€+02
3.6022E+02
3.6028E+ 02
3.6025E+02

3.R8720€E+03
3.9U75E+03
%.0230E+03
4. 0930E+03
4.1630E+03
&Le234SE+03
L.3060t+03
4 ,3865E+03
%.3915E+03
L4 4W770E403
4e5194E+03
4.5505E£403
h6240E+03
%4.H990E+03
Lo7740E4+D3
4.8870E+C3
5.0000E+03
5.2500E4C3
5.5000E+03
5.512BE+403
5.7500E403
6.0000E+03
6.2500E+03
6.5000E+403
6.7500E+03
7.0000E+03
7.0324E+03
7.2500E+03
7.5000E+03
7.7500E+03
8.0000E+03
8.2500E+03
8.500605+03
8.7500E+403
8.8398E+02
3.0000E+03
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Tables IXa through XXc contain the tabulation of the com-
puted sound intensity on the ground and summarize the initial
czondition. Each Roman numeral table is divided into three parts;
a, b, and ¢c. Part (a) contains the pertinent information appli-
cable to the sound source. Part (b) contains the sound intensity
on the ground as a function of the ray elevation at the sound
source. Part (c¢) contains the sound intensity on the ground as

a function of distance from the ground point beneath the vehicle,

The tables are grouped into three sets of four tables each.
Tables IX, X, XI, XII are for the sound source at 955.5 m altitude
Tables XIII, XIV, XV, XVI are for the source at 1450 m altitude.
Tables XVII, XVIII, XIX and XX are for the sound source at 1989 m
altitude. In each set of tables, the direction of sound propaga-
tion is toward the nortih, east, south, and west respectively.

The sound pressure level as a function of distance from the
point below the source is shown in Figs. 8, 9 and 10 for the 955.5
u, 1450 m, and 1989 m source elevations respectively. The four

directions of propagation are shown in each figure.
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SOURCE PARAMETERS

SOURCE ALTITURS = 9,5550E+02
X-COORD = 0.
Y-COORD = 0.
HORIZ RANGE = 0
VEHICLE AZIMUTH = 7.2159€-01%
VEHICLE PITCH = =5.4L809E+N0
VEHICIE YAW = 0.
VEHICLE MACH NO =  3.0095€-01
VEHICLE 2Z-VELOC TY = 1.0302E+02
VEHICLE XY-VELOCITY = 6.2512E+00
T @2s) 8.3490E+00
DEW-POINT = 8.3490E+00
c (25) = 3.3725E¢02
P (ZS) =  9,0378€E+02
SOUND RAY AZIMUTH PLANE = 0.

TABLE IXa. Parameter for sound sctrie at 955.5 meters
altitude, northward propagation.

PHIZ RADIUS TIME FOCUS FAC SND PRESS(NR)
=8.5871E4¢01 1.03&42E¢02 2.8373E+00 6.7122E-01 1.,4366FE¢92
«2.6284E401 1.889BE4+03 6.0716E+00 9,4039E-01 1.1989E+12
«1,2823E¢01 3.5569E+403 1.0508E+01 &,77IZ3E-01 1.11456+92
~8.08L4E400 4.9619E+03 1.4377E¢01 %.0054E-01 1,0779E+0Z
«5.9064E¢00 643955E+03 1.8378E401 1,.4958E+00 1.1131E+932
~4Loe8816E+00 T.5963E4+03 2.,2020E+01 2.5259E+00 1.1198F+92
~4o3156E400 .1729E403 2.6162E¢01 3I.6434LE+00 1.12058+02
~4,0666E:00 1.0303E+0& 2.9333E401 4.3011E+00 1.1180F+02

TABLE 1IYb. Sound conditions at the ground as a function

of ray imclination.

northward propagation.

Source at 955.5 meters,
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TABLE IXc,

TABLE Xa.

Source

SUMMARY FOR AZIMUTH OF 0.

R FOCUS FACY SND PRESS (DB}
1.0000E+G2 @, 0.
1.0000E403 8,8633E-01 1,2477E+02
2.0000E¢03 9Q,0973E-01 1.1927€+02
3.0000E+03 6.3200E-C1 1.1L16E+N2
Lbe0000E+03 4.5311E-01 1.1022E+402
S.U000E+07 4,2966E-01 1.0R0S5E+02
6.0009E+03 1.193CE¢00 1.5£091E+02
7.0000E+03 1.9745E+00 1.1175E+02
8.0000E+03 2.7557E+400 1.1294E+02
9.,0000E+03 3.5125€E+00 1.1207E+02
1.0000E+04% 4.1542E400 1.1183C+02
1.1000E¢0&6 O, 0.
1.2000E+0& Q. 0.
1.3C00€+06 O, 0.
1.4000E+0% O, 8.
1.5000E+08& 0. Oe

Sound conditions on the ground as a
function of distance.

at

955.5 meters, northward propagation.

SOURCE PARAMETERS

SOURCE ALTITUDE

X-COORD
Y-COORD

HORIZ RANGE

VEHICLE AZIMUTH
VEHICLE PITCH

VEHICLE VAN

VEHICLE MACH NO.
VEHMICLE Z-VELOCITY

VEHICLE XY-VELOCITY

T Z$HY
DEW-POINT
C iz

P (2Z3)

"N

]

H

[ ]

" " " " [ ]

9,.5550F+02
0.
de
8.
7.2159€-01

S.4809E+00
0.

3.0095€-01
1.0302€+02

6.2512E+00
8.3490E+CU
8.3490E+00
3.3725E+402
9.0378E¢02

SOUND RAY AZIWUTH PLANE = 9.0000E+01

Parameter for sound source at
meters, eastward prepagation,

955.5




PHIZ
~3«5732E+01
- 2+6399E+01
=1.9269E+01
-1.7823E+01

TABLE Xb,

RADIUS
6e 3284E+01
24271,6E403
4e3525E+403
5.9988F¢03
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TIME
2.8380E+00
7.3725E+00
1.3298£:01
1.83512E401

Sound conditions on
iunction of ray inclination.

FOCUS FAC SND PRESS(D8)

1.1212€+00
5.8464E-01
1.1538E+00
5.7897E+00

1.5015E¢02
1.1620€+092
1.13536+02
1.1775E+02

the ground as a
Source at 955.5

meters, eastward propagaticn.

TABLE Xc.

R
1.0000E+82
1.0000E+03
2.0000E+03
3.0000E+03
%.0000€E+03
5.0000E¢03
6.00065403
7.0000€+03
8.0000E+03
9.00380E+03
1.0000E+0%
1.1000€+0¢&
1.2000F+04
1.3000t+04&
14000 04
1.5000E+04

- e s we e e

SUMMARY FOR AZIMUTH OF
FOCUS FACT

1.1123E+00
8.9412€-01
64 5169E-01
7.3297e-01
1.0571E+00
2.8771E+00
0.
0.
0e
8.
g.
g.
i I8
T
0.
Q.

9.0000E+01

SND PRESS (DB)

1.48616E+02
1.2521€+02
1.1782E+02
1.1510€+02
1.1390€£+02
1.1646E+02
g.
0.
g.
8.
C.
0.
g.
g.
8.
0.

Sound conditions on the ground as a

function of distance. Source at 955.5 meters,
eastward propagation.
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SOURCE PARAMETERS

SOURCE ALTITUDE = 9.5550E+02
X~-COORD = 8.
Y-COGRD = 0.
HOPIZ RANGE = 0.
VEHICLE AZIMUTH = 7.2159E-01
VEHICLE PITCH = =5,4809E+00
VEHICLE YANW = g.
VEHICLE MACH NO. = 3.0095E~01
VEHICLE Z-VELOCITY = 1.0302E402
VEHICLE XY-VELGCITY = 6.2512E+400
T {ZS) = 8.3430E+00
GIW=-POINT = 8.3490E+0Q
C (ZH = 3.3725E+02
P {ZS = 9,0373E+02
SOUND RAY AZIMUTH PLANE = 1,.8000E+02

TABLE XIa. Parameters for sound source at 955.5 meters,
southward propagation.

PHIZ RADIUS TIME FOCUS FAC SNN PRESS(DB)
<~8.5720E401 3.76460E+01 2.8381E+400 1,9059E¢30 1.5701E+02
~2.5145E401 2,0978E403 7.0576E+00 1.1078E+00 1.1969E¢0?

TABLE XIb. Sound conditions on the ground as a function
of ray inclination., Source at 955.5 meters, southward
propagation.
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SUMMARPY FOR AZIMUTH OF 1.2000E+922
R FOCUS FACT SND PRESS (DR)

1.0000€+02 1.8816E+00 1.4845E+02
1.0080E4+03 1.5330E+00 1.2756E+02
2.0000E+03 1.1456E+00 1.2027E402
3.0000E+03 4. 0.
4,0000€403 0, 0.
5.0000E¢0L3 0. 0.
6.0000F+03 0. O
7.0000E+03 G. Qe
8.0030€E+03 0O, 0.
9.,0000E+03 4Qa g.
1.0000E+06 0. i 8
1.1000E+94 Q. L
1.2000E+04 0. 0.
1.3000E+0% i 8 { I
1.4000E+04 O. e
1.5000E+04 0. 0.
1.6000E+84 0. g.
1.7000E+04 2. e
1.8000E+0& 0. G.
1.9000E+8& ¢C, 0.
2.0000E+04 4O, 0.
TABLE XIc. Sound conditions on the

ground as a function of distance.
Source at 955.5 meters, southward
propagation.
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SOURCE PARAMETERS

SOURCE ALTITUDE = 9.5550E+02
X-COORD = 8.

Y-COCORD = 0.

HORIZ RANGE = G.

VEHICLE AZIMUTH = 7.2159E-01
VEHICLE PITCH = =5,4809E+00
VEHICLE YAW = g.

VEHICLE MACH NO. = 3.0095E~01
VEHICLE Z~-VELOCITY = 1.0302E¢02
VEMICLE XY=-VELOGCITY = 6.2512E+00
T (Z3) = 8.3490E+00
DEW-POINT = 8.3490E+00
c 1z = 3.3725€402
P (Z3) = 9.0378€E+02

SOUND RAY AZIMUTH PLANE = 2.7000E¢02

TABLE XIIa. Parameters
westward propagation.

for sound source at 955.5 meters,

PHIZ RADIUS TIME FOCUS FAC SND PRESS (M)

-8.5886E+01
~2.6069E+01
~1.0151€£+01
-1.0151E+01
=~1.0151E+01
-1.0151E+01
2.46409E~-01
2e44609E-01
2.44609E~01
2.46409E~-01

TABLE XIIb
of ray inclination.
propagation.

7.6880E+01
1¢7516E+03
3.0079E+03
6.1684E+0%
1.2036E+405
1.7903E+05
he3129E+403
1.2937E+04
2.1562E+04
3.0186E¢06

2.8373E+00
5.8612E¢00
9.2042E+00
1.7352E+02
3.4933E+02
5.2015E+402
1.2892€+01
3.83673E+01
6o MUSHELDL
9,0235E+01

8,9837c-61
1.3110E+00
3.1213E+08
1.8281E+01
2.3868E+01
3+.46886E+01
2.5398E+02
1.2349F+03
2.3670E+03
J.3406E403

1.4750E+02
1.21998+02
1.2106E+02
1.0250€E+¢082
9.8675£+01
9.5998E+01
1.3703€¢92
1.3436E+02
1.3275€+02
121320492

Sound conditions on the ground as a function
Source at 955.5 meters, southward




SUMMARY FOR AZINMUTH OF 2.7000£+02
R FOCUS FACT SND PRESS (DB)

1.0000E+02 9.0407¢=-01 1.4526E+32
1-0000E+#03 1.1258E+00 1.2621E+452
C«0000E+03 1.5590E+00 1.2190E+02
7+0000E+03 3.1099E400 1.2109E+D2
4e0000E+03 3.3776E+00 1.18945+02
Ce0000E+03 3.3576E+402 1.3698E+02
£.0000E+03 4.4976E+402 1.3667E402
T«0000E+03 S5.56375E+402 1,3631E+402
B.0000E+33 6.7775E402 1.3595E+02
9.0000E403 7.9175E+402 1.3560E+02
1.0000E+404 GQ.0574E+02 1.3527€+02
1.1000E+04 1.0197E+03 1.3496E+02
1.2000E+064 1.1337E+403 1.3466E+02
1.3000E+04 1,2488E+03 1.3439E+02
1.4000E+04 1.38064E+03 1.3418E+02
1.5000E40% 1.5119E+403 1.3397F+02
L.6000E+04 1.H6434E+03 1,3378E+02
1.7000E+0% 1.,7749C+02 1.3358€+402
1.,8000E+404 1.9065E+03 1,3340E+02
1.9003E+04 2.,0380E+03 1.3322E+02
2.0000E404 2,1695E+03 1,3304E+02
2.1000E404 2.3010E+03 1.3287E+02
242000E404 2.64245E403 1.3270€402
2.3000E+406 2.5376E+03 1.3251€+02
24000E+04 2.6508E+03 1.3223E+02
25000E+406 2.7639E403 1,3216E+02
2+6000E404 2.,8T71E+03 1.3199E+02
2+.7000E+06 2.,9902E+03 1,3183E+02
248003E+04 3.1034E403 1,3158E+402
2¢3000E+06 3.2165E+03 1,3153E+92
3.0000E+04 3.3296E+03 1,3138E+02
3.1000E+04 1.0353E+01 1.0602E+02
J«2000E+04 1.0612E+401 1.0585E+02
3.3000E+04 1.0870E401 1,0569E+32
J.4000E+04 1.1428E+401 1.0553E402
3.5000E+06 1.1387E+01 1.,0538E+02
3.6000E+404 1.1645E401 1.0524€+02
3.7000E+0% 1.1903E4G1 1.,0509E+02
3.8000E+04 1.2162E+01 1.0495E+02
3.9000E+04 1.2420E+01 1,0482E+02
.0000E+04 1.2678E+01 1.0469E+02
4+1000E+04 1.2937E+01 1.0456E+02
4,2000E¢084 1.3195E401 1.0L44E+02
4e3000E+04 1.3453E+01 1.04L32E+02
4.4000E+006 1.3712E401 1.06205+02 -
4.5000E¢06 1.3970E+01 1.04039E+02
4600 E+D4 1.8229E+01 1.0398E+02
4.7000E+04 1.4487E+01 1,0387E#D2
4.8000E+04 1.4745E+40% 1.0376E+22
%+9000E+0&% 1.5004E+01 1,4366€+02
5«0000E+0A4 1.5262E401 1,0356E£+402
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Sound condition on the ground as a function
Source at 955.5 meters, westward propagation.

TABLE XIlc.
of distance.
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SOURCE PARAMETERS

SOURCE ALTITUDE = 1.4500E+03
X-COORD = 0.

Y-COCRD = 0.

HORIZ RANGE = Ue

VEHICLE AZIMUTH = 7.2159e~-01
VEHICLE PITCH = «8.6755E+00
VEHICLE YAW = 0.

VEHICLE MACH NO. = 3.7961E~-01
VEHICLE Z~-VELOCITY = 1.2849E+02
VEHICLE XY-VELOCITY = 1.6284E+01
T (29) = 5« 4900E+00
BEW-PCINT = 5.4900€E+00
C (25) = 3.3543E402
P (29 = 8,5600E+02

SOUND RAY AZIMUTH PLANE = 0.

TABLE XIIXa. Parameters for sound source at 1450 meters,
northward propagation.

- e e em s mm ee > am  em e e

PHIZ RADIUS TIME FOCUS FAC SND PRESS(NB)

-8.5848E+01
~4.6884E+01
~246394E+01
~2.0121E¢01
-1.6843E401
-1.4994E402
~1.3847E+01
-1.3292E¢01
-1.3015E+01
~1.2865E404
~1.2798E+04

TABLE XIIIDb.

1.5185E+02
1 4543E+03
3.1087E+03
4.536E+03
5. 8161E¢03
65.9711E+03
8.2863E+03
3. 7713E+03
1.1064E+06
1.2699E+0%
1. 3516E+04

%.3105€E+00
5 9282E+00
Q. 8234E+00
1.3517E+04
1.7093E+08
2.0267E+01
2.4205E+81
2.8079E+01
3.1636E+01
3.5726E+01
3.8582E+01

6.5138E~01
9.3068E~-01
6.0622E-01
3.0063E-02
60 4202E-01
1.3261E400
2.1597E+00
24856VE+RD
3.6204E+00
3.9976E+00
5.3548E+400

1.3966E+¢02
1.2212B+02
1.1386E+02
9.,7321E+01
. »0846E+02
1.1003€+02
1.1055€E+02
1.1045E+02
1.1C168+02
1.09768¢02
1.0945E+9%2

Sound conditions on the ground as a function of
Source at 1450 metars, northward propagation.

ray inclination.




SUMMARY FOR AZIMUTH OF 1Y
R FOCUS FACT SND PRESS (DB)

1.0000E+02 0. 0.
1.0000E+03 8,3250E-01 1.2490F+02
240000E+03 8,2366E~-01 1.1884E+02
3.0000E+03 6.275%E~01 1.1413E+02
§.0000E403 2.4732E-031 1.0759E+02
5.0000E403 2.5079%E~-01 1.0571E+02
6.0000E403 7.,5C61E~-01 1.0889E+02
7<0000E+03 1.3%11E+00 1.1007E402
8.0000E+03 1.9316E+00 1,1050E+02
9.0000E403 2.4686E+00 1.1054&F 2
1.0000E+04 2.9582E4+00 1.1041E+02
1.1000E+06& 3.%021E+00 1.1019F+02
1.2000E+0% 3.8002E+00 1.0991E+02
1.3000E+04 4.,1736E400 1.0963E+02
1.4000E+04 O, 0.
1.5000E+04 0. 0.
1.5000E+04 0, 0.
1.7000E+04 0. 0.
1.8000E+04 O, 0.
1.9000E+04% o, i P8
2.0000E+08% 0. 0.
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TABLE XIIIc. Sound conditions on the
ground as a funct.on of distance.
Source at 1450 meters, northward
propagation.




SOURCE PARAMETERS

SOURCE ALYITUDE = 1.4500E+03
X-COORD = 8.

Y-COORD = 0.

HORIZ RANGE = g.

VEHICLE AZIMUTH = 7+2159E~-01
VEHICLE PITCH = =8,6755E+00
VEHICLE YAMW = 8.

VEHICLE MACH NO, = 3.7961E-01
VEHICLE Z-VELOCITY = 1.28649E492
VEHICLE XY-VELOCITY = 1.6284E+01
T (29) = 5.4900E+00
DEW-POINT = 5.4800E+00
C (295) = 3.3543E+82
P ZS) = 8.5600E402

SOUND RAY AZIMUTH PLANE = 9,0000E+01

TABLE XIVa. Parameters for sound source at 1450 meters,
eastward propagation,

PHIZ RADIUS TIME FOCUS FAC SND PRESS(DSB)

TABLE XIVb.

-8.5758E401
-4.6806E+01
~2.8188E+01
~2.3280E+01
-2.1505E+01
-2.0802E+01

ray inclination,.

7.5850E+01
1. 3952E+03
3. 2354E+03
%.8398E¢03
6e 3742E4+03
7.9512E+403

4e.3112E+00
6.0593E+00
1.0718E+01
1.5267€+01
1.9727E+01
2.4L350E+01

1.3380E+00
8.9472E-01
1.4776E~-01
1.6965E+00
5.8197E+00
2.3586E401

1.4939E+92
1.2230E+02
1.0718€+02
1.1428E+02
1e1724E4+192
1.2140E+92

Sound conditions at the ground as a function of
Source at 1450 meters, eastward propagation.

TR B T g



SUMMARY FOR AZIMUTH OF 9,.G6000E+01
R FOCUS FACY SND PRESS (DR)

1.0000E402 1.3793E+00 1.4720E402
1.00G0E+03 1.0426E+00 1.2588E+02
200000E~03 ©6.8923E-01 1.1780E+02
3.0000E+03 2.64332E-01 1.1002E+02
%.0000E+03 3.8581E-01 1.1313E+02
5«0000E+03 2.1269E+00 1.1500E+02
6. 0000E+03 4oB141E+00 1.1696C+02
7+0000E+03 1.,2870E+01 1.1989E+02
8.0000E+03 0. 8.
9.3000€E+03 0. 0.
1000“08"0’3 0. 00
1.1000E+04 9. 1LY
1.2000E+04 ¢, 0.
1.3000E+0& 0, 0.
1.4000E+0% 0, 0.
1.5000E+04 4, 0.
1.6000E+04 0. 0.
1.70D0E+0% 0. 1.
1.8000E+04 0. 0.
1.9000E+04 Q. 0.
2.0000E+04 Q. C.

TABLE XIVc. Sound conditions on the

ground as a function of distance.
Source of 1450 meters, castward
propagation.
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SOURCE PARAMETERS

SOURCE ALTITUDE = 1.4500E+03
X-COO0ORD = 0.

Y-LOORD = O

HORIZ RANGE = 0.

VEHICLE AZIMUTH = 7.2159E~-01
VEHICLE PITCH = ~8,6755E+00
VEHICLE YAM = 8.

VEHICLE MACH NO, = 3.7961E-31
VEHICLE Z2-YELOCIYY = 1.2843E+02
VEHICLE XY=-VELOCITY = 1.6284E+01
T (IS = 5.4900E+00
DEN=POINT = 5.4900E+00
C (23 = 3.3543E402
P (.3) = 8.5600E+02

SOUND RAY AZIMUTH PLANE = 1.8000E+02

TABLE XVa. Parameters for sound source at 1450 meters,
southward propagation.

TABLE XVb.
ray inclination.

PHIZ
-8.5L08E+01
~4.6600E+01
-2455009E+01
~1.8701E+01
~1.60845+01

RADIUS
5.0906E+01
1.3053E+403
3.9G16E+403
%<5391E+03
6.6647E+03

TIME
4.3108E+00
5.9405E+00
1.0238E+01
1.4A50E401
2.0936E+01

FOCUS FAC SND PRESS(NB)

2.0808E+00
1.0731E+0C
1.1390E+00
1.1200E+00
1.7793E~01

1.5473E4+192
1.2367E+02
1.1670E+02
1.1303€+02
1,0171E+02

Sound condit’ons on the g-ound as a function of
Source at 1450 meters, southward propagatico.




SUHMMARY FOR
R
1.0000E+02
1.0008A0E+03
2.0000E+03
3.0000E+03
4.,0000E+03
5.0000E403
6.0000E+03
7.0000E+03
8.0G00E+Q3
9.0000E+03
1.,0000E+04
1.1000E+04
1.2000E+04&
1.3000E+24
1. 4000E+ 24
1.5000E+04
1.6000E+24
1.7000E¢+04&
1.8000E+04%
1.9000E+04
2.0000E+04

TABLE XVc.

- -

- 55—

AZT4UTH OF
FOCUS FACT
2.0413E+00
1.3183E+090
1.1001E+29
1.1390E+00
1.1267E+00
9.1569E~01
4o 7252E-~-01
0.

0.

Be

Oe

0.

0.

8.

8,

0.

0.

(LI

0.

0.

0.

1.8000E402
SND PRESS (DB)
1.4880E+02
1.2690€+02
1.2009€E+02
1.1672€+02
1.1%18E402
1.1134E+02
1.0688E+02
0.

0.

0.

0.

0.

g.

G.

0,

0.

0.

c.

0.

0.

0,

Sound conditions on the
ground as a function of distance.
Source at 1450 meters, southward
propagation.




SOURCE PARAMETERS

SOURCE ALTITUNE = 1.4500E+C3

X~-COORD = g.

Y-COORD = g.

HORIZ RANGE = 0.

VEHICLE AZIMUTH = 7.2159E-01

VEHICLE PITCH = =8.6755E+00

VEHICLE YAMW = g.

VEHICLE MACH NO. = 3.7961£~01

VEHICL. Z-VELOCITY = 1.284%5+82

VEHICLE XY-VELOCITY = 1.6284F+01

T (29) = 5.4%00E+00

DEW-POINT = 5.4900E+00

C (zsy = 335437 ¢+02

P (ZS) = 8.5600E+02
SOUND RAY AZIMUTH PLANE = 2,7000E+02

TABLE XVIa. Paramcters for sound
source at 1450 meters, westward
propagation.




(o

PHIZ
-8.5908E+01
~4H4.6692€401
~2.4410E+401
~1.5432E¢01
~1.5432E+01
~1.5432+01
-1.5432E+01
-1.0115E+01
~1.9115E+01
-1.0115E+01
-1.0115E401
~5.83895E400
~5.8395E+400
~5.8895E¢00
-5 .’8955’00
~3.4951E+00
-3.4951E+00
-3.4951E+400
-3.4951E+00
~1.7381E408
-1,7381E:00
~1.7381E400
-1.7381E+00
-1.4418E-01
~1.4418E-01
~1.%418E-01
~1.4418E-01

1.7672E+930
1.7672E+00
1.7672E+00
1.7672E+00
3.2666E+00
3.2666E400
3.2666E400
3.2666E+00
4e1495E400
4+1495E400
4.1495E+00
%.1495E+08
4.7794E4+00
Lo7794E+0Q0
Lo 7794E+00
4eT7794E+00
5.3107E+00
5.3107E+00

5.3107E+00

5.3107E+00
1.0608E+01
1.0408E+01
1.0408E+01

TABLE X7Ib.

RADIUS
1.3558E+02
1.¥694E+03
249221E+03
4.1743E+403
4,0803E+04
TT433E+04
1.1406E+05
5.2517E+03
. 2614E+04
9.3975E+04
1.4734E¢35
6.5951E+03
241918E+04
T 72L1E+ O
5.2565E+ 04
7.7751E+02
2+5538E+04
4¢3302E+04%
60 1065E+04
Be8439E4+03
2.8003E+0%
Lo 7163E4+04
60 5322E+04
Q.7828E+03
2494 93E+04
%.9203E+04
be 8916E+04
1. 0315E+04
2+ 455E+04
4.8596E+ 046
6. 7736E+04%
1.8052E+04
2+ 8012E+0&
4,5971E4+04
54 3930E404
9,7908E+03
20 6998E+04
he h204E+04
6e.1411E4+04
9,5939E+03
2.6284E+ 04
4 2975E+04
5.9665E+0%
8.8395E+03
24 4526E+04
4., 0212E+0%
5.5899E+04
Ge 15&0E+ 0L
8. 8264E+04
1.3%99E405
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TIME
4.3101E+00
5.8254E¢00
9, :731E+00
1.2765E+401
1.2191E402
2.3104LE+02
3.4017E+02
1.5721E+01
1.5437E+02
2.9303E+02
%.3168E+02
1.9460E+01
b 44O7E+OL
1.0935E+02
1.5430E+02
2.2779E< D1
7.4593E+01
1.2641E+02
1.7822E+02
2.5796E+C1
B.1549E 401
137306E+C2
1.2306E+02
2.8451E+402
R, 5763E+01
1.4307E+02
2.G039E+02
2.9956E+01
8.5657E+01
1.4136E402
1.9706E+02
249217E4+01
8.1583E+01
1.3395E+02
1.3632E+02
2.8479E+01
7.8726E+01
1.2897E+02
1.7922E+02
2.7925E4+01
7.6718E+D1
1.2551E+492
1.7430E+02
25798E+701
T«1763E401

1.1773E¢02 -

1.6369E+02
1.2135E+02
245823E+02
3.9511E+02

FOCUS FAC SND PRFSS(NB)

7T.6847E-01
1.0801C+00
1.3555E+G40
1.9277€+00
1.7724E-01
1.7%23E+400
2.6712E+00
3.1005E+00
5.66L3E+00
1.0652E+01
1.312E+012
5.3660E+00
LoBULHE+DL
1.0056E402
1.4380E+02
9,9007E+00
1.0400E+01
1.1367E+401%
1.1606E+01
2.1836E+01
T%272E401
1.0676E+02
1.2357E+02
2.7984E+02
3.2882E+03
T.8483E+03
1.2636E+0%
7.1677E+01
1.0683E+02
1.3047E+02
1.4081E+02
8.7241E-01
6.6326E+030
1.0230E+01
1.2151E+01
2.8014E+00
2.6277E+00
2.2095E+00
1.8185E+08
3.515C+400
S5.0697E+00
5.6749E+00
5.8042E¢00
2.6256E¢01
3.2761E+01
3.8689E+01
4e1173E¢04
9.4292E+00
1.4851E+01
1.7725E+01

1.4189€+02
1.23328+132
1.1769F+92
1.1612€+32
8.5953%+131
9,02R%9E+01
8,8805€+01
1.1619:+092
9,8790E+i1
9,5957E+01
G.3590E+01%
1.1659E+02
1.1572€£4022
1.1428F€+32
1.1284E+02
1.1782E+02
1.0771F+¢32
1.0351E+02
1.0061E+02
1.2014E+02
1.1544E84¢1%2
1.1249E+92
1.1017€+72
1.3034E+02
1.31%6E+02
1.3079E+02
1.2993E+32
1.2397E+02
1.1658E+102
1.1310E+32
1.1055E+92
1.0504E+02
1.0495E+92
1.0253E+02
1,00¢1P+02
1.103%€E+02
1.0125€+02
9.,6214F+01
9.2513E+01
1.1153€8+02
1.0434E+02
1.0056E+02
9. 7804E+01
1.2094E+02
1.1304E492
109478492
1.0688E+02
1.0306€E+02
9.86483E4+01
9.,5561E4+01

Sound conditions on the ground as a function
Source at 1450 meters, westward

of ray inclination.
propagation.

¢’



PHIZ
1.0408€+01
1.0880E+01
1.0880E+01
1.0880E+01
1.0880E+01
1.1371E+01
1.1371E+01
1.1371C+01
1.1371E+01
1.1874E+01
1.1874E+01
1.1874E+01
1.1874E+01
1.2395E+01
1.2395E+01%
1.2395E+01
1.2395E+01
1.2936E+01
1.2936E+01
1.2936E401
1.2936E+01
1.3497E+01
1.3497E+01
1.3497E+401
1.3%97E+01

TABLE XVIb.

RANIUS
1.8171E+405
4. 0660E+04s
8.56399E+04
1. 3214E+05
1.7788E+05
3.9788E+04
8.%550E+04
1.2931E+05
1.7%07E405
3.8931E+04
8.2725E+04
1.26%2E+05
1.7031E+05
3.8030E+04
8.0932E+04
1.2377€+05
1.6662E+05
3.726%E+04
T.917SE+ 04
1.2109E+05
1.6300E+05
3.6456E+04
T.7454E+ DG
1.1845E+05
1.5945E+405

Continued
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TIME
5.3200E¢+022
1.1894iE+02
2.5306E+02
3.8722E+02
5.2137E+02
1.1649E+02
2.4795E+02
3.79640E+02
5.1085E+02
1.1412E+02
2.4%290E+02
3.7168E+02
5.0046E+02
1.1180€2+02
2.3796E+82
3.6411E+02
4.9027E+02
1.0953E+02
203312€402
3,5672E402
%.8031E+02
1.0731£+02
24284 0E+02
3.4950E402
4.,7059E+02

FOCUS FAC SNO PRESS(NAY

1.8856E+01
8.6611E+00
1.3751E+01
1.6457FE¢01
1.7530E+01
7.6875E+00
1.2118E+01
1.4469E+01
1.5394E+01
7.0337E+00
1.1180E+01
1.3387E+014
1.4264E+01
6.4261E400
1.0309€+61
1.2382E+01
1.3213E+01
5.8591E+00
9. 4952E+G0
1.1643E+01
1.2232E+01
5.3255E+00
8.7284E+00
1.0558C+01
1.1306E+01

3,3248E+01
1.0287€492
9.8334E+01
F5424E+01
9.3116F+01
1.02546402
9.7973E+01
9.50528+01
9.2740E+01
1.0235E+02
3.7813E+01
3.4905E+131
9.2598B+01
1.0214E+92
9.7651E+01
9.4756E+01
9.2457E+01
1.01938+02
9.7684E+01
9.4604E+T1
9.2312E+01
1.0171E+82
9.7309E+01
Ge4bbbE+0L
9,2162€+01
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SUMMARY FOR AZIMUTH OF 2.7000E+02
R FOGUS FACY SND PRESS (DB)

1.,0000E+02 0. 0.
1.00006+403 9,9380E~01 1.2567E+02
2.0000E+03 1.,1979E+00 1.204BE+02
3.0G00E+03 1.3911€400 1.1759E+02
4,0000E+03 1.8481F+00 1,1633E+02
5S.0000E+03 2-R265E+400 1.1623E+02
6.0000E+03 4.3674E+00 1.1653E+02
7.0000E+03 6,9220E+00 1.1720E+02
8.0000E403 1.2412E+01 1.1R58E+02
5.,0000E+03 8.6154E+01 1,2597E+D2
1.0000E+04 2.7695E+02 1,3012c+02
11000E+0% 3.2b643€4¢02 1.3001E¢02
1.2000E+086 3,0462E+02 1.2895E+02
1.3000E+34 2.8281E+402 1,2794E402
1.4000E+404 2.56101E+402 1.2694E+02
1.5000E+06 2.3920E+02 1.2597E+02
1.6000E404 2,1739E+02 1.2439E+02
1,7000E+04 1,93558E+02 1.2400E+02
1.8000E+084 1.7378E+02 1,2299E+02
1.900GE+04 1,5197E+02 1.2134E+402
2.0000E¢04 1.3016F+02 1,2082E+402
2.1000E+064 1,0835E+02 1.1960E+02
2.2000E+0% B.72&47E+01 1.1826E+02
203000E¢0s 7.3998E+401 1.1716£+02
2.4000E+04 6,G749E4+01 1,1593E+02
2.5000E+04 4,1333E+01 1.1390E+02
2.6000E+0& 3,1907E+01 1.1264E+02
2.7000E+0%& 5,.0913E+01 1.14164E+02
2.8000E+0k B8,0775E+03 1.,1583E+02
2.9000E+04 2,2997E+#03 1.3007E+02
3.0000E+0% 3,1786E+03 1.3118E+402
3.1000E4+04 2,7527E+403 1.3027E+02
3.200GCE+0L  2,3268E+403 1.2926E+02
3.3000E+0U% 1.9009E+03 1.2812E+402
3.4000E+06 1,4750E403 1.2576E+02
2.5000E+04 1.0492E403 1.2503E+02
3.6000E404 6.2322E+02 1.2252E+02
3.7000E+04 2,0558E+02 1.1747E#+02
3.3C00E+04 B.5551E+01 1.1343E+02
3.9000E+04 5.8090E+01 1.1152E+02
4.0000E+04 4.,5982E+01 1.1028E+02
4.1000E+04 1.0015E+01 1.,0345E+02
4.,2000E+04 1.3763E+401 1.0&62E+02
4,3000E+04 1.5620E+401 1.04S7E+02
4,4000E+04 3.16408E+01 1.0780E+02
4,5000E+04 5,91526+01 1.1036E+02
4.6000E+04 B.9606E+01 2.1197E+02
4.7000C+04 1.6012E+02 3.1&30E+02
4.8000E+04 3.3867E+403 1,2737E+02
4.9000E¢08% 7,2024E403 1.3047E+02
5.0000E+0% 6,1356E+03 1.2960E+02

TABLE XVIc. Sound conditions on the ground as a
function of distance. Source at 1450 meters,
westward propagation.
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SOUPCE PARAMETESRS

SOURCE ALTITUDE = 1.98G0E+03
X=-CO0PD = 7.4522F4+01
Y~COORD = 3.4AO7E+01
HORIZ RANGE = 1.12%1E+02
VEHICLE AZIMUTH = 7.2159F=-{1
VEHICLE PITCH = =1.1556GE+N}
VEHICLE YAW = Oe
VEHICLE MACH NO. = 4.5650E-01
VEHICLE Z-VELOCITY = 1.5224E¢02
VEHICLE XY-YE£LOCITY = 2.BFG4E+0Y
T (29 = 1.7900E+00
DEW=-POINT = 1.79200E+00
C 2 = 2.3708E+402
B (Z3) = 7.9500F+02
SOUND RBY AZIMUTH PLANE = 0,

TABLE XViIa. Parameters for sound 3ource
at 1989 meters, northward propagation.



PHIZ
~-8,5R78E+01
-5.7554E+01
~3.7¢50E+01
=2.7TU57F+]1
-2.1242E+01
~1.,82R7F+01
-1.6011€+01
~1.4371F+01
~1.3244F+01
~1.2567F+01
-1.2169E+401
-1.1922E+01
-1.1807F+01
~1.1739E+01

TABLE XVIIb.

of ray inclination.
propagation,

RANIUS
2.2356E+02
1.3683E+03
2.7374E403
%4.0756E+03
5e34409E403
6.5506E+03
7.7800E+93
8,9273E+03
1.02064F+34
1.1490E+34
1.2750E+04
1.4195E+ 04
1.5596E+04
1.6710E+0%
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TIME
5.3291€+400
7.0233E+00
9,74R2E+00
1.3817E+01
1.6341E£+01
1,9582£+01
2+7951E401
245106FE+01
?2.9A5IF 01
3.3246F+N1
3.6800E+01
L,0R25E+401
L L757F+01
L,7881FE+01

FOTUS FAL SMD PRESS(IN)

be4216E-01
J.R12FF=-01
1.0112E+3d0
3.9001E-01
9.59L0€-01
9,.,5999F-01
gohhﬁqE“Qi
9.16801e-01
8,6225€-31
7 +98R9E~(1
7.,9770E-31
7.8088{-01
8.3102E-01
8.56390€~101

1.36775+12
1.,2287€+0°
1.163RE+"?2
1.13645432
1.,1004E+72
1.,7918c4n2
1.01751E+92
1.0R?RE+12
1. 067AF+02
1.,0350F412
1.02587+12
1.0161F+02
1.0102E+12
1.00555+12

Sound conditions on the ground as a function

- e a wn e s we e an @e e e W em e

TABLE XVIic.
of distance,

Source at 1989 meters, northward

SUMMARY FOR A7IMUTH OF 0.

R FoCUusS FACT SMO PRFSS (DR)
1.3000E+02 0. De
1.0000E+03 B8.7215E~-01 1.,2511E+92
2.C000E+03 9,95065E-J 1.1966F+02
3.0000E403 1,0G72E+403 1.1619E+02
4,I000E+03 9.9205E-01 1.1362E+02
5.3000F+03 9.,679hF~-01 1.11S8E+02
6.JG00E+03 9,5972€-301 1.3996E#+02
7.0000E+03 9Q,5438E~01 1.0RE60E+N2
8.0000E+03 9,3877E-01 1.0736E+02
9,0000E403 9.0992E-01 1.0A21E+02
1.0000E+06¢ 8,5371E-01 1.,0501E+02
1.1000FE+04 8,1542F-d1 1,.9399E+02
1.20000+04 7,98&42E~-01 1.0314F+02
1.3000E+04 7.,9639E~01 1,9243E+07
1.4000F+04 7,9095€-01 1.,0176E+02
1.5000E-04 ©€.,41352E-31 1,.0128E+0?
1.5003E+06% B8,4022E-01 1.0086E+02
1.7000€+06 1, 0.
1.8000E+06& Q. 0.
1.9000c+04& 10, 8.
2+0000NE+0N Qe ‘e

Sound conditions on the ground as a function

Source at 1989 meters, northward propagation,.
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SOURCE PARAMETERS

SCURCE ALTITUDE = 1.9R90E+03
X-C00RD = 7.4523E40%
Y-CNORD = R 40977 +01
HORIZ RANGE = 1.12%1E+402
VEHICLE AZIMUTH = 7.2159€-01
VEHICLE PITCH = =1.,1555E401
VEHICLE YAW = Je

VEHICLE MACH NO. = 4,5650€6~-01
VEHICLE Z-VELOCITY = 1.5224€ 492
VEHICLE XY-VELOCITY = 2. R65LE+01
T Z = 1.7900E+00
DEW-POINT = 1.7900F+00
C (7% = 3.3208F+02
P 1295) = 7.9500E+02

SOUND RAY AZIMUTH PLANE = 3,0M0NF+01

TABLE XVIIIa. Parameters for sound source at 1989
meters, eastward propagation.

- em e ew e e am e ew e

PHIZ RADIUS TIME FOCUS FAC SND PRFSS(NR)
~8.5795E+431 8.6583E+01 S,9300E+00 1.6750E+00 1.4Q27F+12
=5.7455F+01 1.2366E403 7.0R16E400 1.0227E400 1.,23935412
=347916E4¢01 2.,6679E+403 1,0144E+01 9,2219E-01 1.16%1F+12
=268958E+01 4.1056E+03 1,393564+11 6,6855E-01 1.,11/6E+17
~244800E+01 5.51275403 1,7900E+01 1.2090E-01 1.0168€+02
~242791E401 65.9314E+403 2,2001E+01 9,7294F-01 1,0875E+92
-2.1845E+401 #8,.3896E+03 2,626L4E+01 3I,6205E+00 1.1279€+402

TABLE XVIIID.
of ray inclination.

Sound conditions on the ground as a function

Source at 1989 meters, eastward propagation.



SUMMARY FOR
L4
1.00N0F+02
1.0000£+03
20000E¢03
3.,0000E+03
4.N000E+02
5.0030E+03
7.0003E+03
~A,0000€+03
9.0030E+563
1.0000E+04
1.1000E+8&
1.2C00E+04
1.3099E+04
1.4003E+04
1.5000€E+04
1.6000E+06&
1.7000F+04
1.A000E+3%
1.900CE+34&
2.0000E+04

TABLE XVIIIc.

- 63 -

A7IMUTH OF
FNCUS FACH
1.6673E+00
1.15€9E+00
Q,6911F~-01
R, 63€0E-J1
HeB717E-71
3.20644F-01
4,1356E~-01
1.009765+00
29131T+30
Te

1.

D

L

J.

0.

0.

0.

2.

0.

8.

0.

a,0000F+0%

N PRESS (09)

1. 47Q2E+02
1.2633F402
1.1954F+12
1,1552F+02
1,12035+12
1.0678E+"2
1,0630F+72
1.0920E+902
1.1228E+52
LIS
n,
n,
0.
0.
Pe
N.
e
n,
0.
Ne
Oo

Sound conditions on the
ground as a function of distance.
at- 1989 meters, eastward propagation.

Source
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SCURCE PARAMFTERS

SOURCE ALTITUNE = 1.9890E4903
¥-COORD = 7.6523E+01
Y-COORD = 8.465°7E+01
HORIZ RANGE = 1.12R1E402
VEHICLE AZIMUTH = 7.2159€-11
VEHICLE PITCH = =1.1555E+01
VEHICLE YAW = G.
VEHICLE MACH NO. = 4.5650€-01
VEHICLE 7-VELXCITY = 1.5224E492
VEHTCLE XY-VELOCITY = 2.8R54E401
T 1ZS) = 1.7900E400
DEW-POIMTY = 1.7900E+10
C (Z%) = 3.3308E+02
Pz = 7.9500E+02
SOUND RAY AZIMUTH PLANE = 1,R0C0E+0?

TABLE XIXa. Parameters for sound source at 1989 meters,
southward propagation.

S wm w an e am e e e o e em e

PHIZ
-8.5819F+01
=5.7299F+01
=3.7259€+01
~2.7584E+01
~2.2738F+01
~2.0181E+01
=1.9092F+01

of ray inclination.

RADIUS
6.R089E+01
1.2040E+03
2.6079E+403
4.,0011E+03
5.3514E+03
6.7959E+03
9.2300E+03

propagation.

TIME
5.9298F+00
7.0621E+00
1.0072E+01
1.3772E+01
1.7617E+01
2.1851E+01
2.9077E+01

FOCUS FAC SNfY PRFSS(NS)

241223E+00
1.0657F+00
3.9650E-01
8.1358E-01
343549E-01
1.0823E+00
7.0002E+0G

1.5229€+02
120345492
1.1736E+02
1.1274E+92
1.0637E+02
1.0938E+172
1.1483F5+02

TABLE XIXb, Sound conditions on the ground as a functidn
Source at 1989 meters, southward



TABLE XIXc.
of distance.

SUMMADRY FQP

R TOCUS FACT SHNN PRESS (DR)
1.0000E+02 2409276400 1.4891F+02
1.00027+03 1,2554F+400 1.”R69E+92
24300NF+93 1,02€¢5F400 1.1079c402
3.0000F+03 9,4502F~01 1.1591E+12
L.OONDE#N3 R,1372F-G1 1.1275E+12
50CI0F+0T 4,59090E-31 1.783I5£+02
heJGOOF+03 6,70R1E-31 1.0840F&9?
T«0CN0F+22 1,57P5E+00 1.1078F+02
R.000JE+03 &4,009BE400 1.13RA7F+02
Q,IGOGE+03 obeukiiF+00 1.1L70FE+02
1.9C00E+26 €. n,
1.1000E+04 ¢, Ce
1.2600%+04 0, n,
1.3010F+04 3, Qe
1,4007E+04 % De
1.5000F+r6 g, n,
1.60080FE+06 2, H S
1.7000E+04 Q. N,
1.30NJ3E+06 0, 0.
1.9000E¢084 n, 0.
2.0000E+74 0, N
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AZIMUTH OF

SOURPCE PARAMETEDRS

1.2000E+N>

Sound conditions on th=2 ground as a function
Source at 1989 meters, southward propagation.

SOURTFE ALTITUNE = 1.09290FE+N7
X-COORN = 7.4523E401
Y~COCRD = 8.4FQ7E+71
HOPTIZ RANGE = 1.12%1¢F+02
VEHICLZ AZTMUTH = 7.2159E-01
VEHICLE PITCH = =1.1555F+01
VCHICLE vaw = Je
VEHICLE MACH NO, = 4 .565CE-01
VEHICLE 2-VELOCITY = 1.5224E402
VEHICLE XY-VELOCIYY = 2 RESUEHDY
T (Z®) = 1.7900E+00
NFW=-POINT = 1.7900€+n0
C (3 = 3.2308F#N2
P (729) = 7.95N0F+02
SOUND PRY AZIMUTH PLANE = 2.7000€+02

TABLE XXa. Parameter<s for sound source at 1989 meters,
westward propagation.
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PHTIZ PADIUS TIMF TOCUS FAR INN PPFSS{NN)
~8.,5834F+01 2.05%96+402 5.,0290€+400 6.97°6F=-31 1,778F+]2
5, 748G 401 13775403 7.007RF+00 1.0152F400 1,237°2<+412
=3,70&9E401 2.5912E+03 Q,7074FE+00 1.06A2LE+00 1.172554+)2
~2.63205401 G,0171F¢03 1,296254M1 1.,uRRRES+I0 11,1328 .32
«2.0291F+01 5.2310F+03 1.51745401 1.10257400 1.1172%F+7?
“1.6332E401 6,4812E+03 1.65165F+401 1.0757F+0C 1.0976E+1?
«~1eHh232F401 H.55C7E+04% 1.7520F402 1.17925400 9,7202%c+11
~1.63326401 AR, L57I3F+34 2.5089E402 Q,06836F~-01 ",71277+71
~1.6232F+01 1.2356S+05 2 AHR53F+02 A PRANT=]]1 R,IN27:c+21
~1.3R14E+401 7.5931C433 2.2561F+01 1.12226+N00 1.0857E+)?
“~1.38164F+01 5,2014LE+04 1,5307E+02 7.2451E-J1 38,9060~ +71
~1e3814F401 9,5426E+04 2.,R3SAF+02 3.,7174FE-01 ®2,1699E+]11
~1.3814E+01 1. 406FE+95 G4, 1610F+02 1.255R€=-01 7,36055+4)]1
«1.1937E+91 R,B002F+013 2,5926F+01 1.1760FE+30 1.,07225+12
~1.19R7E+01 S.R21c4F+08 $,7012E+402 1.167BE+0C 9.09715¢11%
~141987E¢01 1.0752E+05 *,1G43I2E402 QA,5754F=11 B LRA3F+]E
~1.19R7E401 1.5688E+05 4.,5851F+02 7.8822E-31 R, 0737F+)1
“1e0R26F+01 1,022FE+04 2.0627F¢01 1.CH7HE+ND0 1,0585E+]12
~1.,0826E+01 6,2856E4+04 1.,8A03E+02 1.11A3F¢3J0 9,N055£+11
~1e0826F401 1.175AF4+05 7Z,42644F 402 9Q,f412F-71 2,411AF¢+11
~1.,N826F+71 1.7130F+05 6,AR84T+02 ».*576E~01 A y135F+)1%
«1.0197F+01 1.,1642E+04 3,3863E+01 (.7 3H6F+I0 1.,0449E+)2
=1,0197F+01 H ABLLE+QLE 2.,0002%482 H,2001F+00 T,517378+)1
~1,0197E401 1.2605E405 T.AHR20E+C2 BO0HN5E400 9,1425%+]1
-1,0197E+31 1,R8325F405 5.23237E+02 6.97LRE+00 B, R*56C+11
«Q,9577E+00 1.4220FE+04 &,3122E#N1 1.,1012E+0C 1.C756F4)2
-9, 9577400 7.,5918E+404 2.1995E+402 S.3570E+0C 9,52R77+471
«Q,977F4+00 1.3761E+05 . GA77E+02 ALG026E+00 9.1=-07+]1
-9,9577€400 1.,9931€+05 &,77650F+92 9,3915F6+00 R.,841% 491
-9,9292E+400 %.B8553F+06 35402 3.0703FE#JC Q.37 N1
~G,Q392E400 1.1264E+405 2.2629E+ds H,0363E+00 ST a7+
~9,3'G2E400 1,7673E405 S,411835E+02 7.6oLEF+00 AR, G5 -77401
-G,9302E400 2.4082E+05 R, 0741°+02 A,3972E+00 8. -*7E+11

Q,9609E400 U,7340C+04 1.37347402 H.10694E+T0 1 [ RE+N2
A,9609E+00 1.,0876E+05 3I.1537F+N2 9.33LAF¢N0 =, -»-52%+71
9,9609E+30 1,7017€E+495 4,9339€+032 1.1267040L =, 373471
G, 9609E+00 2.2159€E405 6.7141E+02 1.2"46E40; 1431954131
G,3Q10E+00 4.5726E+04 1,3559E+02 Q. .(3RI &0, 1.0132E+"2
9.,9910F+00 1.0668E+405 3I.0952E+02 1.0808C+5. “.,54ShF40]
9,9910E+08 1.,P664E+05 (L RIYSFH(2 1,.2740E+02 2 C2QA7C 4N}
G.9010E+00 2.,2660E4+05 6,572TE+02 1.352CE+0% B,98”5¢+01
1.,0079F¢01 &.,6059E+04 1.3371F+02 7 .014OE+00 1.00R7E+]2
1.0079€401 1.,0439E405 3.0306E+402 9,6627E+90 9.,5169F+1}
1.0079E4+01 1,6272E405 4.7201E402 1.,1607F+01 SG.2024F+71
1.0079FE401 2.,2106E+05 6., 417SE+402 1.,2109E+01 R,9622E+¢11
1.02864F401 4,5256F+04 1,3145E+402 2.5014E¢00 3J.A540%4131
1.0284E¢01 1.0183E405 2.9587C¢02 L. 4T782F¢00 9.2034F+11
1.0284E4¢01 1.5844E405 &,56029E402 S,567GE¢+00 8.9141E+NY
1.02R4E401 2,1499E405 6,2470E¢02 6.,0415E¢N00 B.6844E+1
1.0524E401 W, 06R7E404 1,2929E4¢102 5,.523F=-01 9.015%C+01
TABLE XXb. Sound conditions on the ground as a function of

ray inclinaticn. Source at 1989 meters, westward propagation.



PHTZ
1.0524E+401
1.0 24E+01
1.9524E+01
1.0753F+01
1.0753E+01
1.3753F+01
1.07°7°+401
1.0072F+01
1.,0072F+01
1.00720+31
1.0972F+01
1.1183E+01
1.1183E+91
1.1183E+G1
1.1183E+01
1,13R7F+91
1.1387E+01
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RADIUS
9, 96 6L4E+ )4
1.5484E+35
2.100G2€E+05
boeIRD1E+JL
9.7855E+04
1.5191E£+405
2.0596E+15
4e T173E+04
9,52%9E+ 4
1+ 4935E+05
2.0243E4(05
h.2528E+ 0046
9, 4811E+404
1.6703E+05
1,9926E+35
b 204L1E+ 0
q, 2475404

1.1237F+01  1,L4C1E+96
1.1387€E+01 1.7634E+T6
1.1545E+401 4.,15252+04
1.1585F4¢01 9,22235+04
1.1585F4+91  1.%294LE+]5
11586E401 1,9263E+95
1.1779F+31 4,1064E+JL
1.1779E+401 9.,1082E+04
1,1779E+0G1 1.4L1125+36
1.1779E+01 1.,9116E£+35
2231625401 4, 0142E+)4
1.2162E401 R,AQ4L7E+I4
1.2162E+401 1.3775E+05
1.21R2F+01 1.8655E+05
1.2563E+91 3,9260C+04
1.2503F+01 8,5877TE+(6
1.2563F+01 1.3449E+05
1.2563F+21 1.8211E405
1.29%5E401 3.83916+04
1.,29857+01 3,L855E+04
1.2985 401 1.3132E+05
1.2985%¢01 1,7778E+05
1.3L29F+01 3.7535€+04
1.3429E+401 8,2879E+74
143429€+01 1.2822€+05
1.3429%¢01 1.,7357€+05
1.3895€+01 3,6683E+04
1.3835F+01 B.0916E+04
1.3R95E+01 1.2515E+105
1.3895£+01 1.5938€+05
1.4378E+01 3.5857E+04
1.4378E+01 7.9016E+04
1.6327RE+01 1.2217€+405
TABLE XXb., Continued

TIME
2.,R4978Z¢02
Lo5026%+02
6,1074F+02
1.2727E4D02
2.ALT70%+02
b.4206LF+0C
5.9927E+12
1.25F1E+0>
2.8023%402
4e3LRABE+D2
5.894AC4+02
1.2397E+02
2. 781RE4+N2
L.2R3BE+G2
5.2052£+02
1.22L4F+02
2472445402
Lo,22L45+N2
S.72L5%¢02
1.?100E+02
2.HBATESNL
4,1695£+92
Ceb492E+]2
1.16n5740?
2+6575E432
4.11R57¢2
5.5795E+02
117147402
2.59R80E+02
4,.0246E402
He4512E4+N2
1.14H9F+Q2
2.5405F+)2
7.9341F+92
S 1277E+02
1.1228F¢02
2elinklF +02
3.A460E+402
5.,2077E+102
1.0990%+02
244297E402
3.7603E+02
S.090YE+02
1.0755%+02
2.3754€E402
3.6753E+402
4.9752E402
1.0527€+02
2.3230E+02
J3.5932E+02

FOCUS FAZ SHNMN PRESS(IR)

1.6820E+JC
1.7956E+30
2.24N6E¢00
2.2%0hF~-01
7.5378E-32
2.53677-01
3.5564F -1
he232 -0t
7.02L.- -7
7.2377 "-01
7.2080E-01
R.5140%-01
1.1801E+00
1.345%E430
1.39%4E+00
3.9145E -01
1.4921€430
1.7532+30
1.8595F+00
1.06805F+10
1.70225+30
2.u332E+1C
2.1629E£400
1.pL0A6F =21
2.54E5E-11
3.0%C0E-):
3.2199E-01
7.517312-32
1.1843€-32
2.b457F~-02
L,0479F-0¢
4,3752F-02
1.2562E~01
2.2521€-01
2.7952E-01
4.13R6F=02
2+.06CAF~01
?,5205€E~-01
4,3074FE=-01
5.5521E-02
2.5989:-01
Lo22K0E-03
5e2124E-01
1.0526E-01
2.0301£-01
3.876%E-91
4,8957t-01
1.3622E-01
2.0324E~01
4.0803E-01

R, 74722401
R,LARLT 41
B,276407¢31
R Aly 72471
Telha2v+11
7.607°27+171
7.4915C+71
9,0927€+"1
8.4L478E+]L
R,382654+11
Te81345+31
9,2296E+)1
B.68R2IF ]

X627 4)1
3.1149¥+)1
3,21705+11
Re®(06Z+71
B.4R98E+)1
Be20400L%4+1
G,3651E+71
8.8696E+11
B, 66NF+11
822912 +71
A, 5500 +11
a.05%2c+11
Te75045¢31
7e512F ¢}
8.226QF+11
heTLIIEH]L
6.71244¢91
be72MN35¢171
R.0212E+1
T.780F¢11
foh6255471
TJLA7Ta7 ¢}
ReB1AZE+TY
R,J248% 401
TB7R1€401
7.70255+11%
Re.16370+71
R.1317FE+01
T« IRASE+91
TeR1455471
R ubBlinE+ L
B.0596E+11
7sC617CE+%1
7209201
R.5032F 401
8.,08G7E+11
8,0G4BF+01



TABLE XXb.

PHIZ
1,4378E431
1.48R4F+01
LePRYE+D
1.4884F+01
1.4884F+01

RADIUS
1.6533E+1]5
3.5G49E+34
T7T164LE+D4
1.1928E435
1.5139E405

Continued.

TIME
4,R863I5E402
1.0305F+02
2,272CF+02
3.51265402
4,7551E+02

FOCUS FAC SND PRESS(TR)

S.2249E-11
1.720E~-31
1.8815€E-91
4.0810€-01
5e3104E-01

7.8491Z¢71
R,7178E+11
8,06785411
P 02577411
7.878254]1




SUMMARY FNR
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AZIMUTH OF

2.7000E+"2

R FOCUS FACT SNN PRESS (DR)
1.0C00E+082 0, 0,
1.0000E¢03 Q,2059E-01 1.253E+02
2.0C00E+03% 1.0388E+00 1.19R4E+N2
3.00300+403 1.064L2E+00 1.1643E+02
4 ,D000E+03 1.0667E400 1.1594E+N2
S.0000E+Q03 1,09FR75430 1,1212E+402
6.0000F403 1.00€06+00 1.1050E+02
7.0000FE403 1.097LE+060 1.G920F+N2
B OCCO0E+03 1.11F7F+00 1.0%12E+02
9,00080E407 1.19CGSE+4+C0 1,0703E+402
1.0000F+54 1,0715E400 1.,96CJE+02
1.1000E+04 1.06462E+00 1.0507E+02
1.2000FE+04 1,0602E400 1.0429E+02
1.3000E+04 1.06775400 1,N371E+402
1.,4000E+04 1.,0951E+00 1,0317E+02
1.5000E+04 1.,1029E+00 1.92FNE#02
1.6000E+04 1,1051F+00 1.0205E+402
1.,7000E+04 1,1073E+39 1.0153E+02
1.8000E+04 1.,1095E+12 1.0105E+02
1.9000€+084 1,1117F+03 1.03058E+02
?2.0G00E4N04 1.,112QE+00 1.0016F+n2
2.1C000F+04 1,1161%5430 9.9733E+01
242000E404 1.1182E430 0,9337£401
2+3000E+04 1,1205E+400 Q.,A963E+01
2.4000F+04 1.,1227E+30 Q,R599E+N]
2.5000E+04 1.,1249%+00 9,8252E+11
2.6000F+04 1,1271E+30 9Q9,7920E+01
2.7000F+C% 1,1294E400 9,7601E+01
2-A000F404 1.13165+70 9.7294FE+01
2.9000F+04 1,133RE+30 9,6997F+01
2.0000F+04 1.1360E+00 9.A711E+N1
2.1000FE+34 1.1382E430 9.6435€+01
3.2000E40& 1,1404E4+00 GQG.F167E+01
2.,3000E404 1.1426E400 9,5903E+11
J.4000E404 1.1448E+4080 S.5658E+01
3.5000E404 1.1470E+20 9.5414E401
3.6000E+04 1,2881E+00 9,5646E+401
3.7000E+04 1.2382E+030 9.5264E401
3.83000F+04 1.2014FE+90 2,4901E+01
3.9000E+04 1.1989E+00 O,0666E+01
4.0000CE+04 1.2281E+00 9,4551E+01
4 .1000E+¢04 1.,32C8E+170 Q,4653E+01
4.2000E+404 2,1609€400 9.6581E+01
4.3000E+04 1.8557F+00 O9.,5716E+01
.0000E+04 1.%89SE4+00 9.4561E+401
4.5000E+04 I,0231E+00 Q,7u&0E+01
4.6000E¢046 7,.R19CE+00 1,0138E¢02
4.7000E+00L B8,2684E+00 1.,0143E+02
©.8000E+04 5,4930E400 9,9473E+01
4.9000E+04 3,9562E+00 QA,7869E+401
S.0000E+04 3I.7870E+00 9,7504E+01

TABLE XXc. Sound conditions on the ground as a fuanction

of distance.

Source at 1989 meters, westward propagation.




SOUND PRESSURE LEVEL (DB)
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SOUNDING FOR 31 JAM 1964
SOURCE ALTITUDE | KM
(FICTITIOUS DATA ABOVE 5 KM)

140 ——  NORTH B
—— —— —EAST
— - ——SO0UTH
————— WEST
120 ﬁl ~
|
|
]
]
|
|
120 | —~
|
|
|
|
|
|
110 ' ~
|
1
L
100 u
90 -
] ] i 1
8oo 10 20 30 40 50
RANGE (KM)
Figure 8:

SOUND PRESSURE LEVEL




SOUNDING FOR 31 JAN 1964
SOURCE ALTITUDE 1.5 KM
(FICTITIOUS DATA ABOVE 5 KM)
140 = NORTH ~
——— —EAST
—— - —SOUTH
———— WEST
£\ —
130 N
| \
m \
] I \
| \
A
1 I \
2 ! \
4120 ] \ ]
w | \
14 \
) / \
" /
ﬁ \
e \
'R \
(8] _.
§ 110 \‘
\
n
{
\
100 |- ]
90 |- -
80 1 1 1 i
0 10 20 30 40 50
RANGE (KM)
Figure 9: SOUND PRESSURE LEVEL



1507 T T T |
SOUNDING FOR 31 JAN 1964
SOURCE ALTITUDE 2 KM
| (FICTITIOUS DATA ABOVE 5 KM)

tor _ —NORTH -
——— —EAST
—— _SOUTH
————— WEST

130 ‘

120

110

SOUND PRESSURE LEVEL (D8)

.
100 /\\ ~
I

- 1/ N

~ —_ I

\\\‘- ,

——
S0 - -

80 | H | L
0 10 20 30 40 50
RANGE (KM)
Figure 10: SOUND PRESSURE LEVEL
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VII. PROGRAM LISTING

The following pages, numbered independently, contain a
complete listing of the program and the subroutines used. An
index to these is as follows:

Page
PROGRAM SOUND 0
SUBROUTINE DD TRAJ 6
SUBROUTINE FIXAREA 7
SUBROUTINE RAYTRAC 9
SUBROUTINE POSITN 14
SUBROUTINE RD MET 16
SUBROUTINE FIX MET 17
SUBROUTINE PARAB 19
SUBROUTINE INTRP 22
SUBROUTINE RELHUM 23
SUBROUTINE DIVDIF 24
SUBROUTINE 3ORT 26

SUBROUTINE FIXVEH 27




74

- § -
SROSRAM SIUND (INFUT,0UTPUT,,PUNCH) SOUN
JTMEINSION R(231),TM(250) SOUN
JIMEMSION FFACT(253) 4FINTS(258) SOUN
COMMOMN/ TRAJ/NVEH, TIM(1G0) 4 ZVEH(130) , AMACH(100) ,PCH(100) ,YAN(103) SOUN
X 9 ALONS(1ud)ALAT(1006) 4VFL (13C) 4GAMMAR(100) SOUN

COMMON NMET,LCMAX,C(100),UC139),V(103),Z(100),YYY(1030),V¥V(150), SOUM
1JUUILT) o TTTILI3) o T(L0C) 4P (100) 4RH(130) 4SPD(13F) 43I (1£30)+7UND(13ISOUN

2) 9 ZMET(1313) 5AAA(103)92722(105) 4G66(100Y,CCCL1100) SOUN
COMMON/PAIMM/ZS 3 YPOS ) ZPOSoRNGV 3 AZVPPCH, YYAR JAMCH, YV, YV XY, SOUN

1 TZ20,RHIRN,CIR0,PZR0 SOUN
DIMENSION AZS(503)4RNGS(53) 3XA(5),YA(S) 4 7RAY(25) SOUN
JIMENSION PHTIZ2(10),V2(18) SOUN
COMMON/TRPAGE /RD 3 RUy DRUDK s DRUDIK . TD, TU SOUN

iy FORMAT (3113) SOUN

12 FORMAT(11:£12.4) SOUN

14 FAPYMAT (11X413212.44) SOUN
SALL RD TRAJ SOUN

JALL PO MET SOUN
gcgeeeeaiiooeenccee SOUN
PEAD 10 4NRAY SOUN

READ 12, (ZRAY(I) ,I=1,NRAY) SOUN

2 AD 10, NAPEA SOUN

#EALT 12, XA SOUN

REAY 12, YA SOUN

RLAD 12,RSTEP SOUN

READ 1 4NTFL SOUN

RFAD 12, DZRO,RFA(T SOUN
ceoeengonceoenccee SOUN
c LODP ON VEHICLE LEVELS USED FOP RAYS SOUN
30 197 TRAY=1,NRAY SOUN

c SFT UP SOURCE PARAMETERS OF VEHICLE SOUN
2S=7PAY (IRAY) SOUN

CALL POSITN SOUN

CALL FIXAREA (AZV,HAPEASXAZYALHAZSSAZSyRNGS,PNGY) SOUN

PRINT 5 SOUN

S FORMAT (*) FIFLD POINT 0DATA%/ SOUN

1%9 X=Y COORD OF FIELD POINTS*) SOUN
PRINT 144,(X2(I)YA(I)yI=1,NAREA) SOUN

2% FORMAT(*( RANGE AND AZIMUTH TO REACH LINE RETWEEN FIELD POINTS*)SOUN
PPINTZ4 SOUN

N0 25 1 = 14NAZS SOUN

AZSD = AIS{D) SOUN

25 PPINT 12 ,AZSH,RNGSHI) . SOUN

00 188 J=1,NAZS SOUN
FIRSTP = 0, SOUN

G LOOP 01X AZIMUTH ANGLES SOUN
c GETS V(I)=U(I)+C(I) FOR THIS AZIMUTH SOUN
AZSUD=A2S(J) 3 RRNGS=RNGS (J) SOUN
AZSS=AZSD/57.295 SOUN

00 52 I=i,NMET SOUN

¢ CONSTRUCTS PARABOLIC MODEL FOR v(I} SOUN
52 V(I} = C{I) + SPD(I) ¥ COSF(AZSS~(180.- DIR(I})}/57.295) SOUN
CALL PARAB SOUN

DO 5S4 I=1, LCMAX SOUN
IF(Z2S~- YYY(I))58,56,54 SOUN

135
1640
145
150
155
1619
165
179
175
1390
185
1919
195
230
205
213
245
220
225
239
235
240
245
250
255
2618
265
270

o o



OO NIHODOOD

54
55

58
1)

61

62

64

66

68

75

CONTINUE

Ja=

G0 TG 68

JS=1~1

CONTINUE

ZS= YYY(JS)

Cagl. POSITN

POINT 61, AZSD -
FORMAT(*§ SOUMD RAY AZIMUTH PLANE =% ,E12.4)

VIR0 = AAA(JS) 4 GGG(JIS) * (ZS=Z27(JS)) *¥2

IND=R

CALL OIVOIF(ZS,YYY(JS~1),CCCLIS=1) ylsANS14CP,COPLIND)
INN=3

CALL DIVDIF(ZS,YYY(JS=1),UUUTJS=1) 34 4ANS1,UP,UIPP,IND)
JZR0O = ANSt

VP = 2,¥G56(JSI*(ZS-222(J%))

CZRO = V220 - UZRC

SOUN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN

PICKS UP LARGLEST V(I) +GT. V(JUS),s J LTs JS, AND ASCFNDING MAXIMUMSOUN

V(I) GT. VIJS)
INPUT DATA JS=LEVFL NO. OF SOURCE (AMET OATA LFVEL)
V.I)y UCI)y CLI) = FROM MET SOUNDING
LCMAX = NO, FOR TOP OF MET DATA
DITPUT DATA Vi = MAX V(I)} .GV, V(JS), I .LT. JS
PHI1 = CORFESP PHIZ VALUE
IvVL = LEVEL NO, FOR Vi1, PHI{
V2(K) = V(I} VALUES AT MAXS I .GT, J
PHIZ2(K)Y = PHIZ VALUES AT Vv2{(K)
KMAX = TOTAL NO. OF SUCH MAXS
PHIZ2MAY = PHIZ2(XMAX)
V22 = V2(KMAX)
VZR1T = V(JS)

JM = JS-1

JP = JS+%

VIR = VW ({JS)

316 = §eB

Ivt = ¢

DO 64 I=1,JM

VvV = VVW(D)

IF(VVY GT. RIGIG2,64

216 = VvV

Ivt = 1

CONTINUE

IF(BIG .GT, VZRE) GO YO 66
vi = 0.

Ivi = @

PHI1 = 0.

50 10 KA

Vi = BIG

PHIL = ACOSF(CCC(JS)/(Vi-LUutysSI N
v22 = 0.

K = 8

PHIZ2MX = 0,
IMAXM = LCMAX~1
00 70 I=JP,IMAXM
Vv = vwv(I)

SOUN
SOUN
S0UN
SQUN
SOUN
SOUN
SOUN
SO0UN
SOUN
SOUN
SOUN
S0UN
SOUN
SOUN
SOUN
SUUN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN
30UN
SOUN
SCUN
SOUN
SOUN

275
289
285
299
235
308
335
310
315
320
325
339
335
349
345
359
355
364
365
373
375
333
335
339
335
49]
435
419
%15
421
%25
439
435
L4l
445
459
455
L60
465
4713
475
L33
485
4919
495
500
515
510
515
520
825
530
535
540
545



53

72

72

74

o

76

73
33

32
34

3o
PRI

33

O

33

98
92

76

IT1(vV 5T, VZ20) JAND, (VY .GT, V1) JANU. (VWY GT, Vv22)
1300 (VY JOGT¥VV(T=1)) LANDN, (VV 6T, ¥VV(I+1))) 39,78
K = K+]

V22 = ¥2(K£) = 4V

PHI2(K) = ACOSF(CCC(JS)Z7{VV-UUULJISI})

CONTINUE

<MAY = K

IF(K 6Te J) 72570

PHIZ2MX = PYHI2(KMAYX)

¥22 = V2 (XMAX)

CONTINUE

SOPTS OUT YMIZ THPEEZ CASES

IFG(V22 26 M) JAND, (V1 5Te VZI0)) 76,79

ICASE = 1

GC T 33

IFCIVL Jtile Bo) oFNUDe (V22 6T, VZRWD)) 83,82
ICASE = 2

50 T0 3%

IF (VY 0T, VZR]) ANDe (V22 ,GTe. V1)) B4,86
ICASE = R

60 TO »8

PEINT 1793, AZ
FIMAT(Y SOMITHING WRCNG ON AZIMUTH* ,FB.2)
53 70 185
CONTINUE
CONTPNL SETTION FOR RAY TRACING
StTaeYLe
L = n
ILEG=1
PHIZ ==PHIt=,5
AK] = CLRQ/COS(PHIZI+UZROD
ro=g,
2Jdz=0.
13200Kk=0,
DRPyYNDK =g,
3=,
Tu=0.
CALL RAYTRAC (JSH»ILEG,AKD)
PHIZ = = 1,5
RFTURN PCINT FOR RAYTPC
JPOP  =ABS(DRBOK*CZRO®SIN(PHIZ) /COS(PHIZ) **2 )
JIPHIZ =A3St RSTEP/DRDP)
PHIZ = PHIZ + DPHIY
PHBG = PHIZ %57,29y
SPHZRO=SIN(PHIZ)
COHZRO=CCS{PHI )
DKDPHD = CZRO % SIN(2.%3.1416 = PHIZ) /7 CPHZRO¥*2
OKDPHU = GZRO % SINC PHIZY /7 CPH7R(Q®*2
AKQ = CZRO /7 CPHZRO + UZRO
CPHP = CCC(1)®CPHZRO/(CZRO +(UZRO ~ UUUC(1))3CPHZRQ )
IF(CPHP (GE. L.) GO TO 89
SPHP=SQRT(} . ~CPHP**2)
GO0 TO (90,94494) 4ICASE
IF(PHIZ +LT. (-PHI1%1.001))92,170
ILEG=1

. A [ P wesam

SCUN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN
SUUNM
SOUN
SOUN
S0UN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN
SOHN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN
S0UN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN

LY
555
560
565
574
575
532
535
599
595
6390
605
611
615
621
625
633
635
649
645
65)
655
661
665
6719
675%
A3]
035
69]
695
7493
731%
711
715
723
725
733
735
749
745
753
755
760
765
771
775
733
785
799
795
8390
835
819
815
820



OO

120

15

77

>0 10 19
[7(Pn1I7
LT =
30 Tn a9
IF(PH]IZ
ILes = 2
3% T3 39
I (FIPSTP
FIRSTP = 1.
IF(PHIZ .57,
ILEG = 3
3=,

fadh Eo I
J2IK=1,
URrUIK =i,
I=de

T=1].

>4Y TRACING CNUED TeIS AZIMUTH, NOW TIME TO
ABJUST INTENSITIES AND FINBD FOCT.

TEST FOR INFINITEFAY EETWEEN OR ON INCREMENTED
CALL RAYTRAT (JSH»ILEG,AKD)

DKDZ=CP/CAHZRO+UP

HOEFL = 2

GPTFLI=NREFL+L

IFLL +0LT, 263) GO TO 170

6N TO (12),127F914C) 4ILES

.LTQ (’pHIZMX)) QG,Q7

oLTe (~PHI1-1.E~4))id8,172

R I8

C.) FHIZ ==-PHIZ + DPHIZ

PHIZMX¥0.80)170,98

L =L ¢+ 1

IFCC L = L/57%50) .kG. 1) PPINT 15

FOPMAT(¥] PHIZ RADIUS TiME
1SND 2RESS(DB) *)

w{LI=PD

TM(L) =TO

JR0PH [=OK IPHN* DRDDK

JRpP=NPOFMI

WD 72=0PDA<*UKIZ

JTOPHI=NRIPHIZAK]

UT0Z=DR0Z7AK0

FFACT(LY=1,

FINTS (LY =%,

AW2=ZSvF24R(L )42

PORNPT=R(LI* (IRDPHI-DTGPHI® (VVZ*NRDZHVVYXY)/
1{1.+YVZ*DT0Z)}

IF(AS(RURDPT! oL TeiE~50)G0 TO 1204

FFACT (L) =A3S(R2*CPHZRO/RORDPT/SPHP )
FINTS(L) = DZ2R3-18,3244.,3429%ALOGIFFACT (L) /R(LY**2)

124 PRINT 14, PHUGsRIL) s TML) 4FFACTIL) ,FINTS(L)

130

KLi=KL2=L
IFCILEG.£Q.1)89,130

Is2,NREFLY
+ 1
- L/50%50)

«E0. 1) PRINT 15

¥0OCuUS FAC

SOUN
SNUN
SOUN
SOUN
SOUN
SOUN
SOUN
Soum
SOUN
SOUN
SOUN
SOUN
SGUN
SOUN
SCUN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN
SOUN
S0UN
SOJN
SOUN
SOUM
SOUN
SOUN
SOUN
SOUN
SOUN
SOQJUN
SOUN
SOUN 331
SOUN 995
30uUNtLE9)
SOUN1 {05
SOUN1G12
SOUN1015
S0UN1029
SOUNL 025
SOUNL 23]
SOUN103S
SOUN1 06T
SOUN1 045
SOUN1 350
SOUN1355
SOUN1069
SOUN1 865
SOUN1079
SOUN1875
SOUN1 030
SOUN1 385
SCUN1031
SOUNL 345

325
831
815
849
R45
351
355
861
365
371
875
839
845
893
895
941
315
911
915
923
25
23]
335
941
945
953
955
e
965
971
975
959
935

R A ——
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LYE (2.%i=1.)%Ce2.%(1-1.)%RU
T4(L)= (20‘1"10)“0*2.‘(I"lo)‘TU

220PHT= (2, %]-1,)*)PDDK*IKNPHIS2 ¥ (1-1.) *DRPUDK*OKIPHU

1907z (2.%1-1.)*DPDOK*DKI742.%(1-1.) *DW3IK*OKDZ
ITuPHI=P# IBHT/ZAK(

FIMTS{L) =1,

SFRIT(LY=1.

ITAZ=0PB2/A8K

42z SH¥R24R(LI¥2

LIPNPT=R (L) $(NRDPHI-NTRPHI¥ (YYZ¥N2)Z+VYVXY)/

101.4VVZ¥NT37))

134
135

1wy

146
145

170
131

175

IF(ASS(2PORIPTI AL T.1.E=5) L0 TO 134

FFAGCTIL) A4S (R2¥CPHZPO/RIPDPT/SPHP ) SQFACT¥* (T~1,)
FINTSCL) = D720-18,32+44,3429F%ALCG(FFACST (LI /P (L) **2)
PrINT 14, DHd;,d(L)QYM(L),FFQCT(L))FINTQ‘L)
SONTINUE

<ti=L

<iL1-XL2=L

50 T 8’y

Ht 1645 [=1,NPEFL1

« = L +# 1

IFLL L - L/53%5C)  .E9., 1) PRINT 15
TY{L) T (2.%3=1.)%T0+2.,%1I%TU

RILYT (2.%I-1.)*RE+2,¥I%RU

DL Lode D = (2,%1=1.)*DPDOK*DXIPHNG 2, *I* ORUNDK*DKDPHY

1907 2 12,*T-1 ) ¥ORDDK¥DKNT+2, ¥ I #N2UIK*IKN7
JINEUT =52 IPNTSAKE

JTI2=N20Z/AKE

CFACT (L) =1,

FIMTS(L) =1,

22:27S%824B (L) **2

SPPDPT=R(L}* (UPDPHI=-DTDPHI* (VVZ*0POZ+VVXY)/
1(1,+¥VZ*0TIZ))

IF (83S(RDROPT) oL Te1.E~5U) GO TO 1w

FFACT (L) =A3S(R?3CPHZRO/RNPDOPT/SPHD ) *RFACT®* (T~1,}
FINTO(LY = DZR0-18,32+4,36429%AL0G(FFAGT (L) /R(L)?**2)
SPINT 14, PHOG,R(L) 3 TMIL) JFFACTIL) ,FINTS (L)
LINTINUE

IPOO=PRNOK*DKDPHD+2 . *DPUOK ¥ DKNPHY

KL2=L

5N T 89

CONTINUE

FOPMAT(*1 SUMMARY FNR AZIMUTH OF %,E12,4 7/
118x* P FOCUS FaCY SND PRESS (18) * )

PRINT 181,AZS0

CALL SORT(XL1,R(1),FFACT(i))

KL=XL2-KL1

IF(XL.EQ.]) GO TO 175

CALL SORTUIKL2-KL1) sR(KLL1+1),FFACT(KLL1#1))
00 203 I=1,51

RR=(1~1)%1080.

I.-nlII--.IIl.'lIll-llIlIll.lllIll-.-lHll-I!l!!Hll!lIllllll#II--—---Illl

SOUNil1d)
SOUN113dS5
S>0UNi1l)
SOUN111S
SOUN112)
SOUN1 125
SOUN1131)
SOuUN1135
SOUNL14d
SCUM1 145
SOUN11S5S)
SOUNL15S
SOUN11617
SOUN1165
SOUNLL?)
SOUN1L75
SOUNL1R)
SOUN1185
SOUN11 21
SOIN1195
S04NL21])
>0UNL215
SOUN121)
SO0UNL21S
50UN1221
SOUNL225
S0NL 230
SOUN1235
SOUNL24H]
SOUN1245
SCUNL25)
SOUNL255
SOUNL 2610
SOUN1265
SOUN1273
SOUN127%
SOuUN123]
SOUN1L2Z245
SOUN129)
30UN1295
SOUN13un
SOUN1 315
SOuUNtL 31)
SOUN1 315
SOUN13213
SOUN1 375
SOUN1 3312
SOUN1 335
SOUNL 343
SOUNL 345
SCUN1135)
SOUN1355
SOUN1369
SOUN1365
SOUN1L 373
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IF(I.EU.1)IRR=111, SOUN1 375
FF1=¢ SOUNt38)
FF2=19 SO0uUML385
IF(RRGTeR(1) JANDRRLT.RIKLLIIICALL INTRPP(KLT,R(1) ,FFACT (1) ,PR,FF SOUN139)
11+8) SOuUM1L 335
IF(KL.£Q.3) GO TO 18% SO0uUN14])
TFUPR OT (RIKLL41) JAND PR LT RIKL2)ICALL INT°P((L9°(KL1¢1)qFFACT(K SOUN143IS
1L1+1) oRRFF2,8) SOUNLGLL)
185 FF=FF1+4FF2 SOUNi41S
FTNS=8§ S0UN1423]
IF(FF LT JIFTINS=DZRO=18,3+10,%ALOGLI(FF/R¥*2) SOUN1425
BRINT 14 ,R4FFL,FINS SOUN14 39

239 GONTINUE SOUN1435
133 CONTINUE S0UMNL LYY
133 CONTINUE SOUNL LGS

=MD SOUN1459

Mo WA B W s e
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SUBRUUTINE RD TRAJ 206 7 g
COMHMON/TRAJ/NVEHR, TIMC100) +ZV-H{109) , AMACH (1903 4PC-1(160) ,YAWL(100) ©D 7 5

X 9 ALONG(180)+ALAT(180) 4VEL(130) oGAMMAR(100) PD Y 13
coeoeecaceeeenccecee RO T 15
READ 10, IVEH,NVEF RD T 23
PRINT 2 PO T 25

2 FOPMAT(®1 TPAJECTORY DATA */%p TIME ALTITUDE °D T 33
1 MAGH NC PITCH YAR * . RO T 35
80 28 I = 1,NVEH ROTY 40
IF(I.EQ,53) PRINT 2 RO T 45
REAL 12, TIM(I) ,ZVEH(I) JAMACHITI) 4PCH(I) , YAW(T) RDT 53
PPINT 164+ TIM(I),ZVEH(I) ,AMACH(I) ,PCH(I) ,YAR(I) RD T 55

20 CONTINUE RBET €3
PRPINT 2 RBD T &3

2 FORMAT(*1 TRAJECTCRY POSITION DATA * s%g TIME 20 Y 70
ALATITUDE LOMGITUBE *) Pp T 75
22 30 24 I = 14NVEH RO Y 39
IF(I.F3.53} PRINT 3 °3 T 85
READ 12, TIMUTII SALAT(TI) JALONGYY) ROT %
DRINT1G, TIA(TI) ,ALAT(I) s ALOMGL(T) }W$T g%

24 CONTINUE 20 T 140
PRINT & "D Y 195

4 FIRMAT (%1 TRAJECTOPY VELOCITY DATA* RO T 119
1 7 15x* TIME VELOCITY ALGLE FROM HORPIZ, ¥*) RE T 115
00 25 I = 1,NVEH RO T 121
IF(T.EC.59) PRINT & RO T 125
READ 12, TIM(I) 3 VEL (I) +GAMMAR(I) AT 13
PPINT 14,TIM(I)oVEL (I),GAMMAR(]) W T 135

25 GCONTINUE RO T 143
Secteeceecreencccee RO T 145
1t FOPMAT( 2I1]) . ”O0 T 159
ite FORMAT(13XS5EL12.4) “D T 1595
RETURN W T 168
END RD T 165




81

- 7 -
SUSBROUTINE FIXARER (AZV,NARTAZXA,YASNAZS,AZS,UINGSy NGV FIXA 3
JIMENSION AZV{1) ,XA(1) 3 YACL) 4AZS (1) ,43NGS (1) ,AA(5T) FIXA 5
UIMENSION DAZ7(5) FIxa 13
G 37 T3S AZIMUTH AND RANGE FOR AREA COVERED FIXA 15
C CONSTRUCTS TA3SLE COF AZIMUTH ANGLES TO CORNERS FIXA 23
IF(NAREA . EX.1) 40,50 FIXA 25
43 NN w5 I=i.12 FIXA 33
PNGS(I) =3, . FIXA 35
%5 AZS(Y) = 3J3,.06%(I-1.) FIXA 4]
NAZS=12 FIXA 45
“ETURN FIXA 53
53 TSAZV=COSF(AZV) FIXA 55
SaZV=SINF (AZV) FIXA 83
33 4 JI=1,NARFA FIXA €5
F1=XACI)-RNGV¥SAZYV FIXA 73
F2=YA(I)=INGV*CAZY FIXA 75
AA(TI=ATAN2(F1,F2) FIXAa 83
IFCAACLT) LT, Je) 2,3 FIXA 85
2 AA(I)=AA(I)+6,2831853 FIXA S3
3 IF(I"}.)‘O,“,33 FIXA 35
33 JAZ{T-1) = (AA(I) - AA(I-1)) 7 8, FIXA 100
& CONTIHUE FIXA 1235
5 COMPUTES RANGE TO FARTHER RBOUNDARY FIXa 11)
N =1 FIXA 115
NAREAL = NAREA - 1 FIXa 123
30 25 I = 1,NAREA1 FIXA 125
AZSS = AZS{K) = AA(I) FIXA 130
o 22 II = 1493 FIXA 135
8 SAZS=SINF(AZSS) FIXA 143
CAZS=COSF(AZSS) FIXA 145
Ji=31 FIXA 158
18 D0 12 J=Ji,NAREA FIXA 155
JP=J+1 rIXA 183
IF ((AACY) s LELAZSS) L AND. (AZSS. LT AA(UP)IDI14,12 FIXA 165
12 CONTINUE FIXA 173
14 Ji=J+1 FIXA 175
I1=J FIXA 1383
12=J1 FIXA 145
X1=XAtI1) FIXA 190
X2=XA(1I2) FIXA 195
Y{=YA(I1} FIXA 209
Y2=YA(I2) FIXA 205
Fl=X2¥%Y1i-X1*Y2 FIXA 211
F2=PNGV* (SAZV*(Y2~Y1)=-CAZV*(X2-X1)) FIXA 215
DEN=CAZS*{X2-X1)~-SAZS¥(Y2-Y1) FIXA 2213
RNGSE{K) = (F2 + F4i} / DEN FIXA 225
K=K+ 1 FIXA 233
AZSS = AZS(K) = AZS(K-1) + DAZ(I) FIXA 235
22 CONTINUE FIXA 2410
25 CONTINUE FIXA 245
NAZS = K~1 FIX& 250
B0 35 I=1,NAZS FIXa 255
35 AZS(T) = AZS(I)/57.295
c AT THIS POINT THERE IS A TABLE AZS(I) AND RNGS!I)

e I=1,NAZS OF AZIMUTH AND RANGE FROM VEWICLE
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i GROUND PROJECTION THAT COVERS APREA, FIxXa 275
RETURN FIXA 23]
END FIXA 245
s iR T —
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SURRILTINE RAYTRAL (JS,ICASELVTEST) PAYY
THAMIN LMAXGLOMAX T (1G5 UC120) 4V (133 ,,ZK (180D +YYY (1L D) oVVv(100), RAYT
1UUU186) s TTT(L1303 5 T(L00) 4P (100) 4RH(139) ,SPD(100),0I€130) 9 ZaAND(1udRAYT

2) 2 ZMET(137) 4ARA(1G0) 9227(183) 3655(133),CCN(10D) SAYTY
COMMON/TRACE /RO RLy DRODKGERUNK,,TD, TU RAYTY

s TCST FOr RAY EXACTLY CN LAYFR TOP (K = 2) OR NOT (X = 1), 2AYY
COMMENT ARTTHMETIZ STATEMINT FUNCTICNS === SCLN Y0 INT/GFALS SAYT
s . DAYY
c PAYT
AT1(Z) = ASIN{(2-22)/P1)/GLGART 2AVTY
AT287) = (ARS(Z=22)+SORT{(Z~-22)1%%2,P1%%2)) RAYT
AT3(Z) = (2=22)/SQOT(F1¥%24(2-Z7)%*2} /(SURT{-GT)*(JTEST~A1)) 28YT
AT4(Z) = (Z=-Z2)/SCRI(FL¥¥2-(7<22)%#2) /(SART(GII*(¥TEST-AI)} RAYY

o OAYT
JSP = JS + 1 QAYT

37 320 K1=JSP4LCMAX 24Y7Y

IF (VTEST.GT. (JVV(K1)+41,.-~5)) 821, 84) RAYT

RIQ IF (YTFST.GT.(VVVIK1)=-1.E~5)) B13, 843 2AYT
820 CONTINUE DAYTY
813 K = 2 DAYT
GO TO 84S RAYT

asd K = 1 JAYT
A48 K2= L1 - 1 RAYT
IF(ICASE +EWde 1) K2 = JS + 1 PAYTY

X4 = 3, RAYT

X? = % QAYT

50 TO 851 2A4Y7T

s INDEY DELIMITING THE 183u~LO0P TO JUSY FINDING THZ NTIGHT COXRESPORAYT
N THS VTEST-VALUE COF THAT INFINITELY TRAVELING RAY (vIZ., THEC PHIRORAYT
s OF THE NEXT MORE ELEVATED FAN ANJ REFACTING LAYLR NO#4 TO 3= CONSRAYT
c WHICH TOPS OUT AT A LOCAL MAX IN THE SOUND-PROPAGATION SOUNDING, RAYT
553 X2 = K2 oAYT

c L30P TO COMPUTE CULRVATURE AND DISTANCE FNR EACH RAY QAT
851 30 1000 XK1 =K3, K2 RAYT

OO IVOOHOTOHNON

K2 REFERENCES THE LEVEL AT WHICH THE PHI30T-RAY (I1=1) OF A FAY-FARAYT
NUT (K=1)y OR THE BOTTOM OF THE LAYZR IN WHICH THE FANS INTERNAL-2AYY
oH5Tel TC T1.LT.IM-1) TOP OUT (K=1), OR AT THE TOP OF WHICH THE PHRAYT
(I1=IM=-1) TOPS OUT (K=2)}, EXCEPT IF NOT OMLY Ti=1 (AND HINC[ K=1)RAVT
ALSO ITS TOP IS THE ONE AS RECOGNIZED 8Y THF A23-L00P AS BEING A3RAYT
LOCAL MAX (IN WHICH FXCZPTINN THE RAY TOPS OUT AT THE LEVEL OF THRAYT
INCIDENTALLY, BOTH BOUNDING LEVELS OF THIS LAYER ARE ADJACENT LC-RAYT
(VIZ., CITHER PARABOLIC JOIN~POINTS AT ONE OF THE DATA LEVELS ANDRAYT
LEVeL BETWEEN THEM OP ONE SUCH JOIN-POINT AND AN LC-SU3DIVISION ORAYT
LOCAL MAX, OVER WHICH ONE PARABOLIC ARC IS CONTINUOUS). WHEREAS RAYT
NITELY RANGING PHITOF-PAY ASYMPTOTES OUT ALWAYS AT THE TOP OF THERAYT
SUCH LAYER SUPERJACENT TO K2, AT EXTENNED RANGE THE I1-RAY ASYMPTRAYT
APPROACHES AS ITS ZENITH A LOCAL-MAX LEVEL WHICH IS (OFTLN WELL) RAYT
THE ASSOCIATED K2-LEVEL. BRUT, FOR SUCH AN I1-RAY, THE LEVEL TO B8RAYTY
FIED AND SOUGHT SHALL NEVERTHELESS 8 THAT CORRESPONDING TO ITS VRAYT

VALUE, CONTAINED IN THE LAYER MENTIONEO, SINCE ITS ZENITH IS OTHERAYT
SPECIFIED 8Y THE HEIGHT-COORDINATE OF THE LOCAL “MAX, RAYT
I =K1 RAYY
GGGI = 646G RAYY
oG6ART =SQRT (ABS (GGGI)) PAYY
IF (GGGART +EQe 04} GGGART = 1.E~210 RAYY

——— ———

63

13
p
1119
115
129
125
133
135
149
145
1519
155
161
165
171

13)
185
199
195
230
245
212
215
22)
225
233
235
243
245
253
255
261
265
279
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G
c
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C
c
c
c
c
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ABAT = ARA(I) PAYY
Pi= SGRT (ABS ((VIEST-AAAI)/5651)) QaYT
2721 = 272¢1) RAYT
SHUNT FOR INFINITELY FANGING PHIBOT-RAY, TO FIND HEIGHT CORRLSPONDIAYT
ITS ASSOCIAYED VTEST VALUE. PAYTY
SOUND=-OFF OF REAL-VARIABLE P-FUNCTION TO FIXED Z50 FOR INFINITELYRAYT
PHITOP~RAY, RAYY
ROUND-OFF NIN AUTHORIZEQ SINCE LARGEST Q0UND 21 AT LOCAL MAX LLE. RAYTY
=1+ 1 RAYT
YYYJ = YYY (J) 22Y7
YYYI = YYY(I) RAYTY

AL = ({YYYT=22721) /P1) RAYT

S?2 = CCCt)) 2aY7T

C1 = CoC(D) RAYT

Vi = vV RAYT
71,E1,F1 ARE VALUES OF F14F2,F3 2AYT
Tebo SLOWLY VARYIMG PARTS OF INTEGRALS RAYT

10 FOPMAT (11X32Z12.4,2110) 2AYT
IFC(VTEST+2,¥C1-V1),LE.0) PRINT 19, VTEST,CL,Vi,I,J QAYY

D1 = (C13%2 + (VI=CL1)I¥(VTEST~V14C1))/(CL*SORT (VIEST+2.%Ci~V1)) RAYT

E1 = (VTEST =(Vi-C1))/(CL*SINMTUIVIEST+2,¥01-¥1)) PAYTY

F1 = CI*VTEST/SART(VIEST+2,%C1~-vi)*¥+3 2AYT
IF(K1.ME.X2) 855, 969 RAYTY

<1 NOY ULP TO THE REFERENCE SURFACE FOR WHICH THE PAY TOPS OUT IN RAYT
THE NEXT SUPERJACENT LAYER OR AT ITS 3NUNDARIES, SO RAY PENETRATERAYT
LAYER WHISE LOWEP ROUNDARY IS Ki. ~AYT

855 ¥2 = V¥V RAYY
92 = (C2¥%2 ¢ (V2-C2)*(VTEST-V2+4C2)) /7 (C2*SQART (VIZST+2.%C2-v2)) RAYT

£2 = (VIEST=(V2~C2)) /7 (C2*SAPTIVTLST+2,#2-¥2)) PAYT

F2 = C2*VTEST/SARTIVIFSTY + 2,%C2~-v2)¥+3 RAYTY
857 DMEAN = (2.%D2+C1) 7 3, RAYY
EMEAN = (2.%E2+E1) / 3, RAYTY
FMEAN = -(2,%F2+4F1})/3, RAYT
858 A2 = ((YYYJ=Z2213/P1) RAYTY
IF (2121 ) 860, 910 RAYTY
REMAINS PARAROLIC RAYTY
OMMENTS RAYT
RAYY

PAYY

CASES TO 3E CONSIDERED FOR RAY TRACING PAYY
RAYT

n G.6T.0 KelTaa NO REAL SOLUTION RAYY
In Ge6T,0 KeGTL.A PAYT
I1I) G.LT.0 KlTeA RAYTY
) 6.LT.0 KeGT.A 2AYT
RAYY

8606 ZI = YVYI RAYT
ZJ = YYYJ RAYTY

2z = 1121 RAYT

51 = 6661 24277

AT = AAAT RAYT
IF(GI .LE.0.) GO YO 880 RAYTY
IF(VTIEST .LT. AI}) GO TO 1005 RAYY
ADDL = AI1(ZJ) - AILCZD) . PAYY
ADDZ = AOD1 RAYT

275
233
285
239
235
333
345
313
315
323
325
333
325
249
345
351
355
363
365
379
375
33)
345
299
3495
4499
495
410
415
429
425
43)
435
441
445
453
455
483
465
473
475
433
435
499
435
539
505
513
513
523
525
538
535
540
545
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43y

234

830

336
938

a1

q28

930

S4u
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IF(K1 EQs K2) GO TO ©54 SAYT
AJD2 = AIW(ZJ) - AIGW(ZI) PAYT
G0 Y0 958 QAYT
IF(VTESTY .LE. AI) GO TO 908 SAYT
IF(ZJ LT. 1.2301%227) 8Aa2,884 2AYT
A2D1 = ALOG(AI2CZI)/ZATI2(Z2J))/GSGNART 2AYT
o0 TN R399 QAYT
A3DB1 = ALOG(AI2(ZJ) 7/ AI2¢(ZI))/GGGARY . 2AYT
ApD2=ADD1 QYT
IF(K1.LQ.K2)G0 TO 950 PAYT
ADD2 = AI3(Z2J) - AI3(ZD) wAYT
GO T0 953 oAYT
IF(ZJ) oLEe 1.7331%Z7) GO TO 406 RAYT
AJD1 = ALNGC(AI2(ZJ) 7 AI2(Z1))/56GART oAYY
57 TO 9g4 CAYTY
AJD1 = ALOS(AI2{ZI) / AI2(€ZJ))/GGGART PAYT
AJD2 = apng RAYTY
IF(K2,.,£Q.K1)G0 TO 950 RAYT
AN2 = AI3{ZJ) - AI3(ZI) SAYT
S0 T0 953 PAYT
RAYT

RAYT

RAYT

F2ROR INSEXRTIONS F20M IMPOSSIHLE TESTS . RAYT
INITIAL PHINOT-RAY OF A PEFRACTING LAYER HAS ITS ZENITH OW A SOUNJAYT
LINCAR LareR CASE RAYY
IF (VTEST .LT. AAAI) 6O TO 13195 RAYTY
IF (VTEST ,£0. AARI) VTEST = AAAT + 1.5-200 AYT
ADD2=8,/GoGI* (1. /SURTI(VIEST=01-GHGI*(YYYJ=YYYI))~=1,/SQART(VIEST-C1IRAYT
1) PAYT
CONSIDER SLOPE OF LINEAR SOUNDING PAYT
Un = (YYYJ = YYYI)ZC(APSC(VTEST - AAAI)/GGGI)) RAYT
IF (GGGI +LT. ~1.E-8) GO TO 921 PAYT
IF (GGGI .GT. 1.E~8) GO TO 930 RAYT
60 TO Q43 QAYT
COMPUTE TRAVEL DISTANCE OF RAY PENETRATING L INFAR LAYER RAYT
If (QQ LT. 0&) Q0 = 0, QOAYY
ADD1= 2.*(SART(ABS((VTLST-AAAT))I)I/Z{~GGSI) I *FMEANS(SQPT(1.+09) =1.)2AYT
GO YO 950 2 AYT
IF (GO .GT. 1) QO = 1. RAYT
ADD1= 2.,*(SORT (ABS ((VTEST-AAAI)))/GGGI)®FMEAN®(L.~SQRT (1. -Q2)IRAYT
GO YO 950 RAYT
ADD1= FMEAN¥ (YYYJ=YYVI)/(SAPT (ARS (VTEST=-AAAII)) 2AYY

COMMENT WE KNOW HAVE THE INTEGRALS ANDO THE SLOWLY VARYING PART OF THE PAYT

¢ INTEGRAL AND CAN USE THEM TO CALCULATE THE PARTIAL OFRIVATIONS RAYY
c NECESSARY FOR THE FOCUSING FACTOR, RAYT
950 R=OMEAN*ADD1% RAYT
TAU=EMEAN®*ADD1 RAYT
IF(K1.,LT.K2)951,952 RAYY

951 ORDK=FMEAN®*ADD2 RAYT
60 T0 995 RAYTY
COMMENTY G AND H CALCULATED FOR HORIZONTAL RAY ONLY RAYY
952 IND = 3 RAYY
CALL DIVDIF(YYYI,YYY(I),CCC(I)  ,44ANS1,CP,CPP,IND) RAYTY

CALL DIVDIFC(YYYI,YYY(I),UUUCI) 4,ANSL,UP,UPP4,IND) PAYTY

553}
55%
563
565
571
575
545
591
5135
633
%35
611
615
521
625
63)
635
647
645
653
655
66]
655
673
o775
€97
635
633
635
7433
7%
713
715
723
725
738
735
743
745
753
755
761
765
773
775
730
735
793
735
Ay}
8905
312
815
323
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51 = VTEST*(VIEST=(V1-C1) )}/ (((VTFS1=(V1=C1) ) ¥CP4CL¥UP) wAYT 825

X SOPTC(VTEST-(V1-C1))$€2-C1¥%2)) 2AYT 433

“1 = VTEST*(VTEST=(V1-C1)) *((VTEST=(V1-C1)) *CPP+C1¥UPP) / oAYT 435

X (L(VTFST=(V1-C1) ) *CP+CL*UP) *$2+*SORT(VTEST=(V1-C1) +C1) ) 8YT 84

IND = 2 PAYT 243

CALL DIVDIFC(YTOP,YYY(I),UUUCI) 46,ANS1,UP,UP0 ,IND) SAYT 853

IND = 3 28Y7 355

SALL OIVDIF(YTOP,YYY(I) 4CCC(I) 46,ANS1,CP,CPP,IND) SAYT #5)

H2 = VTIST*(VTEST=(V2-C2)) * ((VTEST-(V2-C2)) *CPP+ S2%UPP) / 2AYT 865

¥ (C(YTEST-(V2-C2))*CP4C2%UP) $¥2¥S0RT (VTIST=(V2-C2) +C2) ) /YT 87)

OPDK = Gi- (H1+H2) /2,%ADD1 LAYt 875

60 TO 195 28YT A%)

" COMPUTE PARAMETERS OF RAY AND LAYER IN WHICH RAY T09S OUT 2AYT ¥145

963 IF (Z221.57.3.) GC TO 999 caYT 897

c SOUNRING IN LAYEP IS FARAROLIC 28¥Y 875

IF (VTEST .GE. AAAL AND. GGSI «GT. d.) 6O TO 963 <AYT 947

C  HAVE ALPSADY REACHED THE MAXIMUM=-=OETURN RAYT 935

24YT 913

IF (VTEST (LT, AAAT .AND. GGGI .LY. 3.) GO TO 964 RAYT 915

DIFF = ABS (VTEST - ARAI) oAYT 923

& 361-2YEAS3 AUTHORIZED. PAYT 925

60 TO @62 RAYT 933

952 IF (OIFF .LT. 1.E-R) 6O TO 963 PAYT 935

53 TO 1465 JAYT 94

c FIND RAY ZENITH PAYT 945

53 YTOP = 2771 + P1 RAYT 959

50 TO 980 2AYT 955

954 (TOP = 7771 - Py PAYT 963

¢ EVALUATE SOUNDING AT RAY TOP RAYT 955

395 v2 = VTEST RAYT 973

A2 = 1. RAYT 975

50 T0 992 PAYT 93)

c SOUNDING IN LAYER IS LINEAR PAYT 935

990 YTOP = YYYI + (VTEST-AAAI) /GGGI RAYT 993

a= 1. RAYT 995

332 G2 = C1 + (C2-C1I*(YTOP=YYYI) /(YYYJ=YYYI) RAYT1009

c FIND F-FUNCTION OF RAY FOR ITS TOPPING LAYER, LINCAR OR PARABOLIC PAYT1G05

£2 = 1. / SQRT(2,%C2) PAYT1019

D2 = v2 * g2 PAYT1015

OMEAN = (2.%D2 + D1) / 3. RAYT102)

EMEAN = (2.%E2 + E1) / 3. RAYT1025

FMEAN = ~(2,*F2+F1) /3, RAYT1039

YYYJ = YTOP RAYT1035

IF (ZZZ1) 860, 910 RAYT1940

995 IF (JoLE+JS) 996,997 PAYT1045

396 [D=RD4R RAYT1059

TO=TD+TAY RAYT1055

URDDK=NRDOK=-DROK QAYT106)

IF(ICASE +€Qe 1 +AND. J +EQ. JS) RETURN RAYT1065

60 TO 1003 RAYT1073

997 IFtICASE.EQ.1)RETURN RAYT1075

RU=RU+R RAYT1039

TU=TU+TAU PAYT1035

ORUDK = DRUDK + DRDK RAYT1043

1600 CONTINUE RAYT1095
- . A e



RETURN
h=l.E1u
ZETURN
£ND
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PAYT11])
SAYT1135
PAYT111)
2AYY1115
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>3220UTINE POSITN 2T ]
COMMONMZTPAJ/NY Hy TIM(1CT) g ZV™H{L1GY) JAMACH(L10N) JPCALLLU s o TAH(15Y L3I | >
X s ALDM{127) 4ALAT(1GIY 4VEL{L1d}) ,GCAMMAR(L1N) 2031 11
LOMMON NMITLLOMAX,G (150 ,U€130) .Y (104),Z(130),YYY(1:(),¥VV (LU}, ©GST 15
1UULINY 3 TTTC130) 3THIG ) 4P(128)4PH(139) ,SPD(10D),NT2(113),74N0(L2])PST )
2) 927 T(10)) LAAA(15D),272(1]10),4656(1013),C0CC(190) 5051 23
SANMMON/ CARAM/ 2S s YFOS, ZP0S ¢ INGY 3 ATV P00  YYAW S AMCH,, VY /5 YV XYY, o951 3}
1 12724722 34CIPUF 2P0 onsl 25
g 3TTS UP SOURGE PAFAMETERS OF VEHIMLE PN>I 4}
i LICATES SHUPGE LFVEL TH DATA SYSTEM “n3T 45
z JS=LFvEL AT 9” FIRST RuLOW 75, bensI 53
L TS5 STARTING PARBMFTESS FROM JATA (SIRECTIONAL) Pa3T 55
=2 FOST )
SALL DIVIIF (23 ZVEH,ALONG 4 MVEH,ANSL,ANS2,ANST,IND) 5031 =5
X¥PNS = (ANS1~ALONG(i}31*6.373..6/57.295 2031 73
Ing=2 2331 75
CLLL DIVOIF (253 2VERZALATZNYFHZANSE,, ANS2,8NS 3, TNY) PESI )
YPAS = (ANS1-ALAT(1))*&,373ER/57.275 ensT 45
£B0S = ¥P)3 * GOS(ANS1/57.295) ©ve3I 2]
PRV SURT(XFOS**2 + YPOS¥H?) 2081 ¢35
N 4y T = 14NYTH 2031 1131
TF(ASSO(aLAT(1)~ALAT(I ) ZALAT (1)) L%, 040G ) 603,57 PCSI 155
43 TNMTIMIE °031 111
3L A7V = ATANCCALONG(I) - ALONG(1))/Z(ALAT{I) - ALAT(L1)) 2031 115
X * COS(ANS1/57.295) eI 123
INnN=2 P0ST 125
CALL DIVLCIF (Z2SeZVEH,FCHONVEH,ANS]1 ,ANS2 4 ANS3,IND) PCIT 13D
POCH=ANSY POSI 133
INn=2 PN3ST 14)
CALL DIVOIF (2S,2VEMH.YAWSNVFH;ANSL ANS2,ANS3,,IND P0SI 145
YYAW=ANSL ©0s5T 153
Iitn=2 P3SI 155
SALL DIVOIF (ZSs2VEH,AMACH NVEH,ANTL JANS2,ANS3 L IND) 2031 187
AMCH=ANS1 POST 165
=2 POST 171
SALL DIVOIF (ZSsZVEH.VFLsNVEH,ANST1 ,ANS2,ANS3,IND) ©0ST 175
JWY=ANS1 ©031 13]
INg=2 P0S1 145
CALL BIVUIF (ZSyZVEH,GAMMAR,NVEH,ANS1,ANS2,ANS3,IND) POsI 13]
VUXY = VyX ¥ COS(ANS1,/57.295) POSI 135
VVZ = V¥X ®* SIN{ANS1/57,.295) POSI 231
c SETS UP SOURCE PAFAMETERS 0OF ATMOSPHERE (NON DIRETIONAL) 80SI 235
IND =2 POSI 211
CALl DIVYDIF (ZSy7MET,T,NMET,ANS1,ANS2,ANS3,IND) POSI 215
TZR0O=ANS1 ©0SI 223
IND=2 POST 225
CALL DIVDI+ .2SsZMET,PH,NMET,ANS1,ANS2,ANS3, IND) POSI 238
RHZRO=ANS1 POSI 235
IND=2 POSI 24
CALL DIVDIF (ZSsZMET,C,NMET,ANS]1,ANS2,ANS3,IND) POS{ 245
CZRO=ANS1 20sI 2%
IND=2 POST 255
CALL JIVDIF (ZSyZMET,P,NMET,ANS]LANS2,ANS3,IND) PCST 261
PZRO=EXP (ANS1) POSI 265

PRINT 11 POSI 27




11 FORMAT(*1
AZVV=AV?*57,235

BIINT 12, ZSsX20S,YPOSyPNGVJAZV4PPLHYYARJAMOCH G JVZ 4 VUXY 4 T2,

1RHZR0O4CZRIHPZRND
13 FORMAT(*g
]

+
*3
*q
*8
*
*C
F*S
*0
*y
*3
*2
*g
RETURPN
END

Vi WD NN N

" es T . W oy
. . . RS
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SOURCE PAPAMEITERS

SOURCE ALTITUDE
X-C0o0RD

Y-COOPD

HOF IZ RANGF
VERICLE A7IMUTH
VEFICLE PITCH
VERICLF Y4W
VERICLE MACH NGO,

VEHICLE Z-VELNCITY
VEHICLE XY-VELOCITY

T Zs
DEW-POINT
€ (Z5)
P (23)

*)

LI T LI T T LI | O TN L A T O A T I T O

P M

‘in?.k,/
¥,tl12.44/
$oE12. 44/
¥,E12.%,/
¥4E12.04497
’9E12.Q,/
‘,Fi?.h,l
38124047
¥,E12.44/7
¥oE12. 047
¥ oF12.44/
¥4F12.04,47
¥Fot12. 449/
$4FE12.4 )

P0SI
20351
PNST
20S1
20ST
20s1
2031
3051
+3S1
©nsI
<031
BGST
©0SIT
2031
POsI
2nSsI
POST
051
P0s1
#OSI

275
241
235
299
245
343
235
212
215
321
325
327
335
L%
245
331
55
24]
233

273
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SUBROUTINE RO “ET 23 M )]
COMMON NMET,LCMAX,C(1G0),U(108),V(187),Z(100),YYY(100),¥VyVI130?, <20 M >
1UUUCL00) s TTTCL00) o TC1003,PC100) ,RHNCL100Y ,SPO100) 4NIR(L13B) 9 ZNND(155°22 M 1]
2} sZMET(109) ,AAA(100),272¢100),66G¢€100),CCCC100? 2N M 15
10 FORMATY (3I10) “pmM 2]
12 FORMAT(11=12.3 en M 25
G EAD DATA AND INTERPOLATE AND PRINTY THE °E§ULT§0 WM 3
2FAD 10y NIETHNWNDL,IMET o m 35
PPINT 18, IMET,NMEY 20 M 4]
IF(IHET.EQ.6)29,32 ~“0 M L5
28 DO 30 I=1,NMETY R} M 53]
READ 129 ZMET(II sPLID s T{I) 4RH (I} JOIRCI) L, SPO(T) MMM 55
P(I)=ALOG(P,(I)) 2L %)
30 CONTINUE M M 65
GO TO 40 20 M 7]
32 DO 3% I=1,NMET 2N M 75
READ 129 ZMETCII SF(I) s T(I) oRHLT) 20 M 3]
P(I) = ALOG(P(IN) I M 45
34 CONTINUE °N M 31
30 36 I = 14NMEY »g M35
RFAD 12, ZWND(I)sDIRCY),SPD(D) 20 M 1
36 CONTINUE 20 M 135
40 CALL FIXMEY (IMETINMET,NNND:ZNHNDyZMET 4P s TyRH,BIR,SPO4C,0PT) PO M 113
8 FORMAT(*] Z P(MB) T¢C) DEW PY 01IR <D ™ 115
1 SPD c * /7)) 20 M 12]
LMAX=NMET PD M 125
PPINT 8 PO M 133
00 53 I = 14NMET 20 M 138
PP = EXP(P(I)) MW M 14
PRINT 12, ZMET(I} 4PP,T(I) yRH(I),DIRLI)SPD(I) (D) RD M 145
50 CONTINUE 20 M 151
1 FORMAT(A1D0) °0 ¥ 156
18 FORMAT (%4 METEROLOGICAL OPTION * 110,* NMET = *I4) °D ¥ 181
cccceececernceccceccee 20 ™ 163
RETURN PD M 17)

M

END D

173




DOOOOO

12

14

L ]

22
24

N
[+1]

30
32

34

36
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SURPOUTINE FIXMET (IMET1,NMETyNWNDsZWNDyZMET 4P 3T 4244 I1<935205C430T)FIxM

IMET=1 INTERPOLATES WIND INTO RADIOSONIE LEVFLS FIm
FNDS UP wWITH NMET LEVELS Slam
IMeT = 2 INTERPOLATES RADIOSONDE TG WIN) LEVELS FIxm
IMET = 2 MERGES THE TWO Flzwm
ACCEPRPTS {ATA AMD MAKES UP NNS SOUNYING FOP ALL FIxM
A75S COMFUTED SPEED OF SOUND FIXM
YIMENSION ﬂl(ﬂﬂ)’PB(RO),CC(SO).DD(%U),EE(B"%,&B(%I)gAC(bU),50(%1),‘1‘"
14F (353) 4 AGU3G) JAE(RD) 4FL (8C) EIXMm
DIMENSION ZWNO(1) 3ZMET (1) 9P (13 T(1)4RH (1) 4yDIR( L) 43P (1) ,7(1) FIxm
IF (IMFT1 o+t &) GO TO 6% SIXMm
5N TO (12422,12),IMETH FIxXM
INTERPPOLATES WIND AT PADIOSOMDE LEVELS FIxm
J0 184 I=1,NMcT FIxM
TT=7MET(T) FIXM
CALL INTRI2(NwNDyZhNDyUIRyTT4FT,I?) FIxmM
IF(IPY16,414 FI<M
IN(TY=4R(I)=99439, FIxmM
GO TO 138 Flvym
JD(IV=FT FIxm
SALL INTRO(NWNDGZWNDSSPO,TT4FT,IR) FIXm
LEC(I)=FT FIXM
COMTINUE FIYm
T T0 (iQ922522)4,IMCTYH FI1Am
. 20 I=14NMET FIAM
SPO(IY=EE(I) FIxM
NI2(1)=uC(I) FIXM
G0 T0 60 FIxm
INTERPOLATES RADICSOND T3 WIND LEVELS FIxM
30 24 I=1,IMET FIXm
PLIIY=LOGF(P(I)) rIxe
N0 30 I=1,NWND Fixe
TT=7WND(T) FIXM
CALL INTRP(NMCT ZMETZFL4TT4FT,IR) FIxm
IF(IR)28,26 FIvm
AAC(I)=18¢I)=CC(1)=949999, FIAM
50 T0 39 FIXM
AACI)=CEYP(FT) FIXM
CALL INTRO(NMET ,ZMET T3 TT4FT,IR) FIXM
SR(IksFT FIXM
CALL INTRPINMET,ZMETRH,TTFT,IR) FIxm
CrL(Is=FT FIXM
CONTINUE FIXM
GO TO (60932+36),IMCTY FIXmM
00 36 I=1,NNND FIXM
P(I)=AA(D) Fixm
T(I)=88(I) FIXM
RH(I)=CC(I) FIXM
NME . -AWNO FIxXxm
GO Y0 60 FIXM
INTERPOLATES EACH INTO OTHER FIXM
SOUNDINGS ALREADY INTERPOLATED. NOW MELD INTO ONE FIxm
I=1 FIXM
J=1 FIXM
K=1 F KM

‘T e e

N N
o Ve Vet Ve QY d U e J) e ) b T e

O ar N NT T WS S

(YRR I RVIE RV L
Vi W) N ST O N

o b b s pb e g

-
&
bod

145
15)
165
151
15
17)
175
133
193
133
135
231
215
211
215
221
223
23)
235
24
245
251
255
260
265
271
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a4

46
48

50

52
Sie

56

58
50

65

L4

IFCZIMET (UY=ZUNO(K) ) 4G5 65,00
AQ(II=7MET(J)

AC(IY=P ()

ADI{™Y=2T (D)

AE(I) =RPH(J)

AF(IY=0DtY)

AGLI) =EE(J)

IFC(J LT NMET)N2,48

J=Jd+l

I=I+3%

60 YO0 38

A3(TI) =7WNI(K)

AC(I)=aA(X)

AN(I}=3R(K)

AF (1) =CC(K)

AF(I)=DIR(K)

AG(I)=SPD(K)

IF(K LT NAMND) 46,52

K=K+1

I=1+%

63 TO 38

IF(K LT NWND)S],5¢€

J=Jg+1

I=1+1

IMET (J) =99999,

50 T0 38

IF(JLYTNMET IS4 45¢

K=K+1

[=I+1

ZWNT{K) =93394,

60 10 38

NMET=NWND=I

D0 58 I=1,NMET

ZMETC(I) =AR(I)

PLIV=AC(I)

TCIY=AD(I)

FHEII=AE(])

DIRCI)I=AF(I)

SFD(I)=AG(T)

COMTINUE

OMN COMPLETION THERE IS ONE COMBINED WIND AND
RADTIOSONDE ORSERVATION WITH NMET LEVELS OF
ZMET(I) ,ALT.TUDE PUI) ,PRESSURE T(I) ,TEMPERATURPE
P4(I) 4RELATIVE HUMIDITY, OIRECT WIND DIRECTION AND
SPO(I),WIND SPEED.
CALCULATES SPEED OF SOUND.
00 70 I=1,NMET

TT=T(I)

OPT = RH(I)

CALL RELHUM(TT,0PT,¥P,2)
TI=(TT+273.16) 7(1.~3.*VP/L{B . *EXP(P(I))))
CLI)=331.45*SARTF(TT/273.16)
RETURN )
END

CIAM
FTam 2

FIxm
r1xv
FIxXm
Fruae
FIX™
FTAm
FIXHM
FIAM
FIXM
FIXM
FIAM
FIXM
FIxwm

FTaM 2

FIXM
FIvyw~
FIXM
FIXM
FIXM
Fixe
FIxy

FIXM

FIxM
FIXM
TIXM
TIAM
FIXM
FIxm
FIXM
+IX™M
FIXM
FIXM
FIXM
FIXM
FIXM
FIXM
FIXM
FIXM
FIvM
FIXm
FIXM
XM
FIXM
FIXM
FIXm
FIxXM™
FIXM
FIXM
FIXM
FIXM™
FIXM
FIXM
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SUBROCUTINE PARAB PARA 3
COMMON LMAX,LCMAX,C21006),U(190),V(100),Z(100),YYY (100D ,VVV(130), PARA 5
LLUUCL03),TTT(190),T(1006),P(130),PH(107),SPO(100),0I°(130),ZWND(133PARA 10

2),Y  (100) ,AAA11G0)52Z2(100) 4666€100),CCC(100) °A24 15
DIMENSION YY(100),VV(100),CC(130),AA(108) 427 (1003466 (100) PARA 20
c PARABOLIC LAYER MCDEL. PARA 25
c ADJUSTS LAYERS ANC GETS PARASOLA PARAMETERS. PARA 33
c FIRST LAYER, TWO POINTS AND ONE TANGENT PAPAROLA. PARM 23
F1 = V1) PARA 40
F2 = v(2) OARA 45
1 = Y PARE 59
22 = Y(2) . PARA 55
F2P = (V{3I=V(1))/7(Y (21 =-Y (1)) PARA 61
0z = 72 - 21 PARR 65
FS = (F2-F1}/D2Z PARA 79
C1 = (F2P-FS)/0Z PaRA 75
Bl = FS*2.%22/DZ - F2P*(21472)/D2 PARA 30
Al = F1 + (Z2%F2P-FS¥%(2%22-71))%21/02 pAcR 35
AR (1) = A1 - (B1%%2)/(4%C1) PARA 30
66(1) = C1 PARA 95
22(1) = -BL/(2.%C1) PARA 138
V(1) = v(1) 3 YY(D) = Y(1) PARA 185
CC (1) = C(1) PARA 119
LM2 = LMAX - 2 PARA 115
Lc = 1 PARA 12]
DO 740 L = 2,L42 PARA 125
LP =t +18LP2=L+28LM=1L~1 PARA 130
FL = V(L) PARA 135
F2 = VILP) PARA 140
z1 = YL PARA 145
22 = Y(LF) PARA 151
FM = W(LM) PARA 155
M = YL PARA 160
FP2 = V(LP2) PARA 165
P2 = Y{LP2) PARA 170
Pz = 22 - 24 PARA 175
OF = F2 ~ F1 PARA 180
FIP = (F2 = FM)/(Z2-2M) PARA 185
F2P = (FP2-F1)/(ZP2~21) PARA 191
c BOTTOM HALFLAYER. PARA 195
AL = F1 PARA 201
B1 = F1P¥DZ/2, PARA 205 |
C1 = (DF-(F2P+3.%F1P)*D2/4.)/2. $ LC = LC + 1 PARA 210
IF(ABS (C1/81).LT+1.E~3) GO TO 700 PARR 215 |
AACLC) = AL = (B1°%2)/(4.%C1) PARA 220 |
ZZ(LC) = 21 - B1®D2/(k.%C1) PARA 225
GGILC) = 4.%C1/(DZ**2) PARA 230
¢o TO 710 PARA 235 -
700 AACLC) = A1 PARA 240 |
GG(LC) = 2.%81/02 PARA 245
22(LC) = 0. PARA 250 !
c THIS 2Z(LC) VALUE FLAGS LINEAR FORM A + G(Z-Z0), Z0 = VALUE AT  PARA 255 '
c 8OTTOM. PARA 260
710 CC(LC) = C(L) , PARA 265
YY(LC) = Y(L) PARA 270
e i

v & 1_‘“.,.‘me% i
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WiLC) = V(L) PARA 275

c TOP HALF LAYER, PARA 231

AL = (FL14F2-(F2P-FLP)*DZ/4.)/2. PARA 285

Rl = DF - (F2P + F1P)*D2/4, PAZA 2730

C1 = =(DF-(3,.%F2P4F1P)*DZs4,.) /2. PARA 293

tC =LC + 1 PARA 299

IF(ABS (C1/B1).LT.1.E-3) GO TO 723 PARA 335

AA(LC) = A1 - (81%%¥2)/(4,%CH) : PARA 319

Z2(LC)Y = (Z2+21)/2 - BL%DZ/(4.°C1) OARA 315

G6(LC) = u,%C1/(DZ%*2) PARA 323

60 10 730 PARA 325

726 AA(LC) = A1 : PARA 337

oG(LE) = 2.%81/02 PARA 335

ZZ(LC) = Jo PARA 343

730 CCILT) = (CAL)+CILP) =((C(LP2)=C(LI I/ (ZP2-21) =(C(LP)I-C(LM)) PARA 345

1 7872-2M))°D2/4.) /2 PARA 351

YY(LE) = (Z2+21)/2. PARA 355

74u VYVILC) . A1 PARA 3690

LCMAX = LG PARA 365

c CHEDKS FOR MAX WITHIN HALF LAYERS ANJ RESUPDIVIDES. PARA 371

Lt =3 PARA 375

LM = LCMAL~} PARA 33]

n o779 L = 1,4 LM PARA 335

Lt = LC + 1 PARA 399

AAA(LC) = AA(L) PARA 395

227(LCy = ZZ(L) PARA 403

w56(LC) = GG(L) PARA 405

ceo(e) = co(L) PARA 410

YYY(LC) = YY(L) PARA 415

VWVILC)Y = VV(L) PARA 423

LP =L ¢+ 1 PARA 425

Y1 = YY(L) PARA 430

Y2 = YY(LP) PARA 435

Y3 = 2Z(L) PARA 440

IF (Y3.EQ.Y1) GO TO 77¢ PARA 443

c 48X /MIN/LINEARITY DOES NOT FALL AT BOTTOM OF LAYE?S, PARR 45)

IF (Y3.6T.Y1,AND.Y3.LT.Y2) 750, 770 PARA 455

¢ MAX/MIN WITHIN LAYERS, PARA 463

759 IF (GGIL).GT.0.) 770, 760 PARA 465

¢ SUBDIVIDES ON 4AX WITHIN LAYERS. PARA 470

760 LC = LC + 1 PARA 475

AAA(LC) = AA(L) PARA 4819

ZZ2(L0) = ZZ(L) PARA 435

GGG (LC)Y = GGIL) - PARA 430

CCCCLC) = CCEL) + (COULPI=COILIIP(2ZALI~YYL(LID LYY LLPI=YY (L)) PARA 435

YYY(LC) = ZZ(L) PARA 500

VVVLILC) = AALLY PARA 505

770 CONTINUE PARA 510
LCMAX = 1LC PARA 515

VELS = 20,0468 PARA 520

6 FORMAT(*1 PARABOLIC DATA */8x® a 6 PARA 525

1 20 c v v Z ) PARA 530

D0 775 I = 1, LOMAX PARA 535

1J=1 . PARA 540

IF((I-1/50%50) .EQ.1) PRINT 6 PARA 545

!
i
i

—‘ i ey <& L e . o
iﬂﬁ@g-.ﬁg!!'!?.lyjﬁ.!-!.-u.nﬁ!ﬁhnqug”:%haﬁﬁmw .
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TYT(I) = ((CCC(I))I/Z(VELS))**2 PARA
UUULI) = yy¥v(I) - CCC(I) PARA
TIT(L) = T(1) + 273.1¢ PARA
PRINT 791, IU«2AA(1IU) yGGG(TIJ) 9Z2ZZ(TJ)4CLCLIJIZUUULTII) 4VVN(TIJ) ,YYY(PARA
115 PARA
FO“MAT(IL1]47E1244) PARA
CoONTINUE PARA
PETU= . PARA
PRI ] PARA

559
555
5610
565
570
575
533
545
593
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SUBROUTINE INTRP (NPsXsY3TsFT,IR)

GENERAL LINtAR INTERPCLATION SUBROUTINE

X IS A3SCISSA ARRAY

Y IS ORDINATE ARRAY

TT IS ABSCISSA FOR WHICH ORMDINATE IS REQUIKED
FT IS THE REQUIRED ORDINATE

I® IS RANGE INDICATOR, #1 IF IN RANGE, -1 IF QUT OF ®RANGE,
JIMENSION X{(251,Y(25) -
IR=1

00 2 I=1,.NP

IF(X(IY=-T)2y93,4

CONTINUE

I=NP

FT=Y(1)

G0 TO0 5

K=I~1

FT=Y(K) + (YT =Y(KII ¥ (T=X(K))/Z(X(I)=X(K))
RETURN

END

INTR
INTR
INTR
INTR
INTR
INTR
INTR
INTR
INTR
INTR
INTR
INTR
INTR
INTR
INTR
INTR
INTR
INTR
INTR
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SUBPQUTINE RELHUM (TEMP,DPT,RH,IND) RELH 8
c CONVERTS TEMPERATOP AND DEW POINT TO RELATIVE HUMIDITY WHEN IND=1 RELH ]
c IND=2 RETURNS VAPOR PRESSURE RELH 10
DIMENSION T(11),E(11) RELH 15
DATAC(ELT) 3151911020627 90477914985%439419.02¢913.33,35.65362476) RELH 20
11066119173.11,273.3) RELH 25
DATAC(T(1) 9I=1+11)=240¢9250¢526049273492800929009300.9310.932005 RELH 30
133044350.) ) RELH 35
I1=1 RELH 40
X=TEMP+273,16 RELH 45
1 IF(T(1)=X)24298 RELH 50
2 00 % I=1,11 . RELH 55
IF(T(IN=X)3 9445 RELH 60
3 CONTINUE RELH 65
GO 1O 8 RELH 70
4 FL=E(I) RELH 75
GO T0 9 RELH 890
5 K=1-1 RELM 85
AA=ALOGLE(I)) RELH 90
BR=ALOG(E(K)) RELH 95
c LINEAR INTERPOLATION ON £ VS. T CURVE RELM 100
F1=884(AA=-BR *{X=-T(K) I/ (T(I)-T(K)) RELH 105
IF(IND~1)3,9,10 RELH 110
2 GG TO (647),y18 RELH 115
» F1=EXPF (F1) RELH 120
11=2? RELH 125
X=DPT4+273.16 RELH 130
50 T0 1 RELH 3.35
7 F2=EXPF(F1) RELM 140
RH=F2/F1 RELH 145
RETURN RELH 150
8 RH=Q. . RELH 155
RETURN RELH 160
c IF IND=2, OUTPUTS VAPOR PRESSURE IN RH. RELH 165
10 RH=EXPF (F1) RELH 170
RETURN RELH 175

END RELH 130




98

-2(.-

SUBROUTINE OIVDIF (XsXXsYY3NyANS1,ANS2,ANSZ,INM DIVD 8

c INTERPOLATES AND GETS DERNATIVES ON 3ASIS OF DIVIDED DIFFS, 0IVD 5

c X IS ARSCISSA FOR WHICH VALUES ARE REQUIRED DIVDO 10

c IND IS DEGREE OF INTEPP TO 8E USED WHEN INPUT DIVD 15

c XX IS TABLE OF ABSCISSA DIVvD 23

c YY IS TABLE OF ORDINATES DIvVD 25

C N IS NO, OF TAJLE ENTRIES gIvo 39

c ANS1 IS INTERPOLATED VALUE . DIVD 35

c ANS2 IS INTERPOLATED FIRST DeRIVATIVE DIVD 49

C ANS3 IS INTERPOLATED SECOND DERIVATIVE DIVD &5

Cc IS CuysIC DIVD 58

JIMENSION XX(1),YY(1) . BIVvD 55

IF(XY (1) -X%X)2,291 DIVD 610

1 IND = -1 DIVO 65

ANS1 = ANS2= ANS3=0. nivp 70

PETUPN DIVD 75

2 D0 2 I=26N oIVvD 80

IF(XX(I)-X23,b+% ! DIVO 85

3 CONTINUE DIVD S0

50 70 & OIVB 95

4 ¥=1-1 DIVD 130

w0 TO (546,59),IND DIVD 185

5 A=YV (K) DIVD 110

A2=YY (K+1) nivDo 115

31=XX{K) DI¥D 129

f2=AX (K+1) pDIVD 125

F1=(A1-A2)/7(B81-82) nIvD 1319

GO TG (51452,52),IND DIVD 135

51 ANS1z=Al1+(X-B1)*F1 DIVD 140

ANS2=ANS3=0. DIVD 145

GO TO 53 DIVD 150

52 ANS1=A1+(X~-81)*F1 ’ DIVD 155

ANS2=F1 DIVD 160

ANS3=0. DIVD 165

53 IND=1 DIVD 179

RETURN DIVD 175

6 IF(K=1)1,7,8 OIVD 188

7 K=K+1 OIVD 185

8 A1=YY(K-1) DIVD 190

A2=YY (K) DIVD 195

A=YV (K+1) DIVD 2090

Bi=XX(K=-1} oIvVe 205

B2=XX (K) DIVD 216G

B3I=XX(K+1) . DIVD 215

Fi=(A1-A2)/(B1-B2) DIVD 220

F2=(A2-A3)/(82-83) DIVD 225

G1=(F1~F2)/7(81-83) DIVD 230

Xi=X-81 DIVD 235
X2=X-~B2 DIVD 240 .

ANS1=A1+X1®(F14+X2%61) DIVD 245

60 TO (81,82,83),IND 0IVD 250

81 ANSZ2:ANS3=0. DIVD 255

GO 10 8% OIVD 260

82 ANS2zF1+(X14%X2)3%G1 . DIVD 265

ANS3=0 DIVD 270

{
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82

34

11
12
13

134
132

133
136

99
- 25 =

IF(IND.EG. 3} 83,84
ANS3=2.%GY

MD=2

OETURN

IF(K=-1)1,10411

K=K+1

N TO 13
IFIN-1-K)12913,13

K=K=-1

AL1=YY(K=1)

A2=YY (K)

A3=YY (K+1)

AL=YY (K+2)

31=XX({K~1)

B2=XX(*¥)

B83=XX (K+1)

B4 =XX (K+2)
F1=(A1~A2)/7(B1-82)
F2=(A2~-i3) /7 (B2~-B3)
FX=(A3-A4)/7(33-84)
G1=(F1-F2)/7(B1~83)
G2=(F2-F3)/(32~84)
H1=(61-6G2:/7(B1-~84)
X1=%X-B1

X2=X=-8g2

X3=x~-B3
ANSI=AL1+X1 ¥ (FL#X2¥(61+X3%K1))
60 TO (131,1324132),IN0
ANS2=ANS3=0.

G0 TO 134

ANS2=F1+ (X1 +X2)¥G14 (X1 ¥ X2+ X1¥ X3 +X2*X3)*HY
ANS3=0.

IF(INN.EQ.3) 133,134
ANS3=2. ¥ (GL+ (X1+X2+X3) *H1)
IND=3

RETURN

END

DIVD
0IVvVD
DIVD
DIVD
DIvD
BIVD
DIVD
DIVD
DIVD
DIVD
DIVD
nIvo
DIvo
DIVD
DIVD
nIvd
0IvD
DIVOD
DIVD
DIVD
DIVD
DIVD
DIVD
DIVD
DIVD
DIVD
BDIVD
01vD
DIVD
3IVD
DIVD
DIVD
DIVD
DIVD
DIVD
DIV
DIVD

275
2819
285
299
295
349
305
310
315
320
325
330
335
249
345
3510
355
360
3e5
370
375
3310
335
391
3395
LR
435
410
415
420
425
430
435
L4l
W45
450
455




50

SUBRCUTINE SORTINyX,Y)
OIMENSTION X(12,Y(1)

Ni=N-1

00 59 I=1,4Nt
J0 50 K=I4N1
J=K+1
[F{X(JY JGELX(I))
3=X(J)
X(J)=XxX(1I)
X(I)=S

S=Y (J}
Y=Y (1)
Y(I)=S
CONTINRE
RFTUPN

END

G0 T0 5%

100

- 26 =

SORY
SORT
SORT
SORT
SOT
SO02T
SURT
SORY
SORTY
SORY
SORT
SORY
SORT
SORT
SORY
SORT

'
1
i
'



SUAPGUTINE FIXVEH (IVEH NVEH,TIMyZVEH,AZVRNGy PCHyYAW,VX4VY,VZ) FIXV 7

G COMPUTES RCGUIRED TPAU DATA AS BEST IT CAN FROM INPUT FIXY 5
i IVFH=1, FIR YX4VY,,VZ KITH RESPECT TO TRACECTORY FIXV 13
3 PLANE. 20TAT:S TO N-E~COORDINATES cIXV 15
o IVEH=2, VXy3VY,VZ COMPUTED NO N-E-COO0ORIDS. FIiXv 23
r IVEH=1, S34,YAW ALSCG COMPUTFD,YAN=1], FIXVY 25
c NVEH = NUAIER OF TRAJECTOPY LEVELS FIXV 33
G TIM{I) = TIME FROM START (SFCONDS) . FIXV 35
5 VFH{I) = ALYITUDE 0OF VEHICLE (KILOMETERS) FIXV 40
G NG (I) = IANGE FROM LAUNCH (KILOMETERS) FIXV 45
G AZ7V{TI) = AZIMUTH FROM NORTH (NEGREES CLOCKWISE) FIXY 53
(9 PrH(I) = PITNH DEGREES FIXV 55
” YAW(]I) = DEGPEES FR0M TRPAJECTORY PLANE FIXV 63
Cc YA(I) = VEAIGLE SFPEED (LAST COMPONENT) FIXY 65
1 VY(I) = VEMICLE SPEED (NORTH COMPONENT) FIXv 79
< VZ(I) = VvE4ICLE SPEED (VERTICLE COMPONENT) FIXY 75
JIMENSION TIMC1) 3ZVEHCL1) JAZV (1) 4sONG(1)y, PCH(L) YAN(L) VX (1) s VY(L),FIXV 83
1vZ(1) FIXV 85
NVEHM=NVEH-1 FIXV 93

N 2 I=1,NVEHM FIXVY 35
IF(I=-1)24254 FIXV 149

2 Is=? FIXV 135

Y TO 6 FIXV 110

4 IS=T FiXV 116

6 IP=TIS+1 FIXYV 123
[4=1S~-1 FIXvV 125
ANG=8ZV(I)*0.31745329 FIXV 133
SAZV=SINF (ANG) FIXV 135
CAZvy=CQSF(ANG) FIAV 140

GO TO (3411,10),1IVEH FIXV 145

8 AY=YX(I)®#CAZV~-VY(T)¥SeZV FIXV 159
AY=YX(I) *SAZV+VY(I)*CAZY FIXV 155

VX (1) =AX FIXV 161

VY (I) =AY FIXV 165

GN TO 14 FIXV 170

10 OT=TIM(IP)-TIM/IM) FIXV 175
NRDT=(#NG(IP)=-RNG(IM)j /0T FIXV 133
DTHOT=C(AZV(IPI=A2VIIM)) /DT FIXV 185
D2GT=(ZVEH(IP)=ZVEE (IM) I /DT FIXV 191
VX(I)=DROT*SAZV+RNG (I) *CAZV*DTHDY FIXV 195

VY (I)=DRO(*CAZV=RNG(I)*SAZV*DOTHDT FIXV 201
VZ(I)=D2DT FIXY 235

60 TO (14,14412),IVEH _ FIXV 210

12 PCH(I)=ATANF{3ZDT/DRDY) FIXV 215
YAW(I)=0. FIXv 22¢

14 CONTINUE FIXv 225

<E TURN FIXvV 233

END FIXV 235






