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ATMOSPHERE TRANSMISSION COMPUTER PROGRAM CP1

By b. E. Pitts, T. L. Barnett, C. L. Korb,
Walter Hanby.¥ end Alyce E. Dillinger#
Lyndon B. Jchnson Space Center

SUMMARY

All Earth resources remote-sensing technigues are affected, to some
degree, by the atmosphere lying between the sensor and the test site. The com-
puter program described herein allows the effects of atmospheric absorption and
emigsion by carbon dioxide, water vapor, methane, nitrous oxide, carbon monox-
ide, and ozone to he assessed sc that correction technigues can be devised and
tables for atmospheric correction algorithms can be calculated. The abeence of
carbon monoxide data on the data tape, however, limits calculstions to the
remaining five gasea. The program incorporates cata from wavelengths of 0.69
.0 approximately 20 micrometers, generated by R. Calfee of the National Oceanic
and Atmospheric Administration, but ean incorporate other line~by-line data in
the proper format. The atmosphere is divided into layers (S30), each of equal
mess, and is defined by significant levels of either radiosonde date or a
model atmosphere. Both upwelling and downwelling emissions are calculated to
ensgble simulation of both terrestrial and spaceborne measurements. The program
is designed so that punched cards can be produced for use in other computer
programs. Sample runs for both radiosonde date and leboratory data are pro-
vided in the appendixes,.

INTRODUCTION

The objectives of the NASA Earth Observations Program are to determine the
performance capabilities of various sensors, to identify signeture criteris of
resources, to develop new sensors and systems, to devise asnalysis systems and
procedures, and to demonstrate applications using these tools. The laboratory
nsually affords the hest testing enviromment for a senser, but the type of tar-
get, the conditions of the signal path, and other testing parameters are lim-
ited. Because the laboratory environment is usually restrictive, a sueccessful
laboratory test of the sensor is necessary but not sufficient to ensure proper
operation of the sensor in the real enviromment. Therefore, much of the test-
ing is performed in an environment that duplicates the conditions under which
the instrument is expected to operate. The success of the testing under such
conditions requires that the data concerning the environment between the
instrument platform and the test site be as eccurate as possible, i

Irnis report was produced under Skylab EREP contracts EPN-582 and EPN-S8h. '
*¥lockheed Electronics Company, Inc. i
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The magnitude of the effect on the sighal caused by interaction between
the atmosphere and the signal depends on the type of sensor used, the wave-
length employed, and the meteorological conditions prevailing at the time of
the measurement. TFurthermore, the atmosphere can cause large deleterious
effects in some analysis systems (e.g., meximm-likelihood pattern recognition
computer programs); thus, the analysis system as well as the sensor and elec-
tronies must be evalusted. Therefore, the cutput from the CP computer program
has been arranged so that punched cards can be produced for use in other com-
puter programs to predlet the effect of the stmosphere or to correct the data
for atmospheric effects for a data collection and analysis system.

The computer program described herein allows the calculation of atmos-
pheric transmission due to carbon dioxide, water vapor, methane, nitrous oxide,
ozone, and carbon monoxide. Because no data exist on the data tape for the
last of these, however, carbon monoxide calculations are precluded, The pro-
gram incorporates data from wavelengths of 0.69 tc approximately 20 micrometers
but can incorporate other line-by-line date in the proper format.

Appreciation is expressed to Dr. R. F. Calfee, who assisted the euthors in
using his model and data, and to David Anding, who kindly ram his band model
for the Salem, Illincis, test case.

SYMEOLS
A full width et half maximum for triangular slit function, cm_1
BOUND distance from a line at which the wings of the line must be con-
sidered (usuelly approximately 12 cmfl), et
Cl, 02 constants determined from the boundary conditions
CAYBUR dvmmy variable
RO
10
c speed of light, 3.0 x 107 cm/sec
DELV the increment in cm"1 for celeulations of upwelling and downwelling
intensity, = %1 glso diatance the center of triangular slit is
moved to make the next intensity ecsleulation.
v integration step within the triangulaf slit, cm-l



I: (Tv,u)

I;(Tv’u)

M

1

Kourgenoff function, j;J un-Ee-x/ Hap
lower rotetionel energy level of the transition, cm—l
acceleration due to gravity
black-body monochromatic intensity et T and v, W/(cme-sy-um)
monochromatic intensity of Sun or other source, W/(cmz-sr-um)
monochromatic upward-welling radiation (intensity or radiance),

W/(cm?-sr-um)

monochromatic downward-welling radiation (intensity or radiance),

W/(cm?-sr-pm)

degraded intensity, W/(cm?-ar-um), averaged over frequency

atmogpheric layer index
dummy variable representing atmospheric layers
moncchromatic mass absorption coefficient,

-l
(molecules/cm?)

Boltzmann constant

nurber of integration steps from v, - 4 to Vq + A,

1
. 24
which is equal to o

mass ol molecule, g
molecular weight of the atmosphere, g/(g+mole)

one tinterval in frequency




nunber of equal-mass layers in the atmosphere
monochromatice refractive index of the atmosphere
atmospheric pressure, atm

ambient atmospheric pressure for leyer i, atm

1 atmosphere pressure, atm (101 325 N/m?, 1013.25 mbar)

redius of planet

universal ges consitant based on the carbon-12 atomic weight scale
in ergs/(X gemole)

varisble factor in equation (19), exponent which is a function of
the molecular species

line intensity at P and T, cmfl/(molecule-cnfe)

line intensity et T, end Pg: cnrl/(g'cufz) for water and

0
em™}/(moleculescm) for carbon dioxide and other gases

dummy variable
temperature of the atmosphere as a function of 2z, K

bage temperature for spectral lines = 296 K for Calfee data
temperature of the target, K

transmission for ith layer

transmission for all line-by-line calculations

dummny varigble of optical depth

Z

optical mass, f p(z)dz, molecules/cm2

c
weter-vapor optical mass, molecules/cm?

water-vapor partial pressure, atm



W weighting funetion for dewuwelling intensity (unitless), derivetive

d of transmission with respect to albitude times Azi
v weighting function for upwelling intensity (unitless), derivative of
transmission with respect to altitude times Azi
W varisble factor in equation (18)
¥ o v - vo\lln 2
|
x=~(t - 1)
o.P
__0
Y-a P'Vln 2
dao
2 gltitude, cn
o Lorentz half width at P and T, P
. =y {21@ In 2
d 0 Mc2
% Lorentz half width et T, and By e
Azi height of atmospheric layer i
Aul zenith extent of Sun or other source
A¢l azimutaal extent of Sun or other source
€ gray-body emissivity assumed between v, and v,
€y monochromatic emissivity of target
3] zenith angle, rad
u cos 8 (unitless)

position of Sun or other source (unitless)

1]

e A L]

T



ag(v)

o¥(v)

Ov

cos ei, where ei = gngle through ith layer

-]
frequency, cm

frequency of line center, o™t

frequency at beginning of caleulation interval, cm."l

frequeney at end of calculstion interval, et

constituent gas density as a function of 2z, molecules/cm3

monochrometic reflectivity of target

normelized instrument function
triangular instrument function

monochromatic optical depth of the entire atmosphere (dimensionless)

z
monochromatic optical depth, f Kp dz (dimensionless)
0

azimuthal sngle, red

azimathal angle of Sun or other source, rad

plateeu function



THEORY

In many remote-~sensing aspplications through the Earth atmosphere in
vhieh scattering 1s not an important phenomenon and leocal thermodynamic equi-
librium can be approximated because of the lack of rapid chemical reactions,
the equations for radiative heat transfer can be written in the menner of Love
{ref. 1), as indicated by the following equations and diagram.

dI:('rv,u) _
M éty, -

I: ('rv,u) + nelbv(T) (1)

ar («
. vch\J’") - -I; (Tv’”) + nalbv(T) (2)

2 Top of the atmosphere

0 I:(-rv,u)

\ I;('rv,u)

17777777*;'77777777777';77777777~cv=0

cos 8

where

& = zenith angle
I:('rv,u)

I;(‘t v,u) = monochromatic downward-welling rediation (intensity or radiance)

monochrometic upward-welling radiation (intensity or radiance)

A
T, = optical depth, _.'( Kpdz
n Y

Toy = optical deptn of the entire atmosphere

K = monochromatic mass absorption coefficient



p = constituent ges density as a function of altitude 2z
¢ = azimuthal angle
n = refractive index

Ibv(T) = black-body intensity at atmospheric tempersture T
v = frequency

The solutions to equations (1) and (2) for the case in which atmospheric
temperature is a function of altitude require the use of an integrating factor.

t~T
—Tu T\, " Vv
+ _ u 2 e
IU(T\),LI) = C,e + n " va(t)at (3)
0
v Tov Tov =t
- - U 2 e
Iv('rv,u> = Coe +n m Ibv(’s)dt (4)
T
v

where C1 and 02 are constants determined from the houndary conditions and

t is a dummy varisble of optical depth. Assuming that the target is a diffuse
reflector Py, having an emissivity £, and a temperature Tl and located at

t, = 0, that p, =0 and Ibg(Ta) = 0 at the top of the atmosphere
(tv = Tvo), and that the Sun or other source is illuminating the top of the

atmosphere with radiance I incident over the area represented by Au and

Qv
Ay &t ul end ¢1, respectively, the toundary conditions are as follows.
+ Py 2n 1
= — 1y, t t
I,(0,u) E\)Ibv(Tl) * - s I (0,u')u' dn' dé (5)
I, ("Ov’“) = QI (6)



where, when the plateau function Q = 0, ¢ > ¢1 o+ 393 v + By i

2 >
A A .
p < @l ~ EQ’ and u < Hy = EH (i.e., the function is a rectangular box in the

middle of the (¢,u) plane); 9 = 1 otherwise.

Solving for Cl and 02 in equations (3) and (&) by using equations (5)
end (6) gives the following solutions.

27 .1 -TOv
X p\, ul
5, (‘r“,u) - {Evlbv(Tl) T SLye
0 *0
TOU :Tt "Tu Tv t;r
+ n2 £ (t)atiu' ap® do'je o2 = T (t)at (7)
u' Ibv u by
0 0

Tv—Tov TOv T;t

I;(«:V,p) = QL. e H + n m Ib“(‘b)d‘t (8)

The two most important cases of remote sensing through an atmosphere are
covered by equations (7) end (8): sensing upwelling radisnce (eq. (7))
reflected and/or emitted from a target using dovmward-looking sensors and
sensing downwelling rediance (eq. (8)) from targets. In both cases, the equa-
tions are general and account for both monochromatic absorption and reredie-
tion by the atmosphere for targets at eny altitude in or above the atmosphere
(arbitrarily called T, © 0) and for sensors in or above the atmosphere.

3
i
i
¥
H
I
¥
#
i
b
b
i
#
4
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Equation (7) can be simplified somewhat by integrating over the azimuthal
direction.

Ay
. ~Ty (M52 -
—  T.p. Ade Ly T
+ _ M O v B ' 1
I, ('r u’”) =g vIbv(Tl)e + - e n' du

M- .
L

v 1 Tov -t
ut .
e Ibv(t)du at

(% B2
u
+n J(; e - Ibv(t)dt (9}

By taking the limit at small Ap for the upper radiation source and introduc-
ing thc exponential integral or Kourganoff function (ref. 2)

1 -x
En(x) =f un'-ae My (10)
0

10



where x = ~(t -~ 1), equation (9) then can be writtien

-
“Ty “;2 —TOv
= foyPye Ad LY

I: (Tv’”) = EvIbv(Tl)e o -——;———e My Aul

Ty Tov
+ 29vn2e H E2(t - 'r)lbu(t)dt

T, =1
n
2l = T o(that (11)

+n

In the cese of most natural tergets, the value of €y is approximately
0.9 or higher for wavelengths of 4 to 20 micrometers and thus causes pv to

be small. Thus, for remote-sensing measurements, the reflectance of atmos-
bheric downwelling flux usually is negligible except when sensing is being
attempted in or very near strongly absorbing bends from low-altitude platforms
or when gensing is done at a very large angle from nadir, for which p is
much larger., Thus, the third term in equetion (11}

Eg('r - t)Ibv(t)dt

can ususlly be ignored. The second term in equation (11)

11



is usually small as well, but is larger than the third term since the source
considered is often the Sun. The second term should always be a strong candi-
date for inclusion at wavelengths <4 micrometers and should be included for
specular reflectances at any wavelength.

For most purposes, it is therefore possible to simplify equation (11) to

T T t-T
v v

————

I:('rv,u) = e T,y (Ty)e L -ﬁ— e 1 (t)at (12)

COMPUTER PROGRAM

Program Development

The terms in equations (8) and (12) are calculated in finite difference

form by assuming a refractive index of unity. 'The optical depth TV in finite
difference form is

NN

T, = E K&ipi Az, (13)

*

i=1

where NN is the number of equal-mass layers i (usuelly NN 2 10). The
monochromatic intensity transmitted through the atmosphere (vhere J 1is a

dummy variable representing atmospheric layers and E 1is gray-body emissivity
gssumed between v, and v is

i 2
T ke
v
- _ u
ity iy (e ()

"]:

12



The upward-emitted intensity, designated in the printout (eppendixes A and B)
as "INT UP TOTAL" {for the NN-layer printout) is

—(K"Jpj Az‘l)
22 Ibviﬂ- Hy (15)

i=l J=1

and the downward-emitted intensity, designated in the printout (appendixes A
and B) as "INT DOWN TOTAL" (for the NN-layer printout)}, is

(F pJ Azj)
4 'u
2‘_‘ Tovi 'ﬂ' 3 (16)

i— J=1

Thus, the terms in equations {B8) and (12} can be calculated for tue Lorentz
broadening of the line shape, where

K = 7 (17)
D

vhere
W 1
T -E (T - T)
- al0 —10_ 7
8 = SO(T) exp [ KT T ] (18)
r
O\P T

0

where k is the Boltzmann constant, = 206 K. and P, = 1 atmosphere =

0
1013.25 x 10 N/m (1013.25 mllllbars) r is 0.62, 0.58, 0.5, 0.5, 0.5, and
0.5, and w is 1.5, 1.0, 1.5, 1.5, 1.0, and 1.5, for water, carbon dioxide,
ozone, nitrous oxide, carbon monoxide, and methane, respectively; E" is the

13



lower rotational energy level of the transition; SO is the line intensity in

cm_l/(molecule-cmfz); %, is the Lorentz helf width; and v,

at & line center. These last four parameters are obtained from a megnetic tape
containing data for carbon dioxide, water, nitrous oxide, ozone, and methane
{ref. 3). These data, a sample of which is shown in appendix C, are obtainable
from the authors of this report on request. Other data can be used just as
eagily sith the program, provided that the format and parametric units are the
game or that statement 151 of the main program can be chang»d to accommodate
other data tape formats (ref., L4). The relationships between the units for
optical mass U, for Ko(v), end for S5 indicated in the list of symbols in

this document and the older units are given in table I, taken from reference 5.

is the frequency

Because the absorption at any frequency v results not only from lines
near that frequency but also from the wings of nearby lines, the absorption
coefficient must include contributions from these sources. This procedure is

accomplished by summing all values of K% for vo + BOUND, where BOUND is

the distance from s line at which the wings of the line must be considered.

v'i=y_+BOUND
0 e,
1 o v
=T E N2 2 (20)
v -V ) oo,
v'=v ~BOUND v

For low pressures, the predominant broadening effect is caused by the
motion of the molecules (Doppler broadening). To account for this effect and
for the transition between Lorentz and Doppler broedening, the Voigt profile
(refs. 6 and 7) is used to caeleculate the absorption coefficient (Kv) when

i— < 0.25, X < 25.0, and Y < 5.0.
0
Ky {7
K -t
L gt | (21)
Y© o+ (x - t)
o OO
v -V ﬁJln 2
where X = ( 2)
a
o P
__0 ;
Y “aPo\,ln 2
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o =y oI in2

a ov e

Kc""%—vl::a
a

c

speed of light
M

mass of the molecule

For very low pressures, eguation (21) epproaches Doppler broadening; for higher
pressures, it approaches Lorentz broadening.

Because remote sensing is accomplished with instruments of finite band-
width, equations (1%) to (16) are integrated over a triangular instrument
function o%(v) = A - lui - vl, where v; =A<V Sy + A, as indicated by the

Tollowing diagrem, in which A 1is one-half the width of the slit triangle

base, DV ig the integration step with the triangular slit, and DELV is the
gtep between printouts,

DELV
A e
o¥{v)
2 L. N
0 —l— v
DV i i
A
For example, to find the degreded intensity Tvo through the gtmosphere
(ref. 3)
bi‘PA
f I o¥(v)dv
v
- vi-A
Iuo R (22)
.}P a%{v)dv
vi-A

15



where the normalized instrument function of{v) is defined by

o(v) = 2ol - () (23)
fl o¥(v)dv A
vi—A

and this step is performed for each vy value from vy to v, SO that

i
I = f Ivcr(v)dv (24)

Thus, the average intensity transmitted upward through the atmosphere plus that
emitted for one position of the filter function at Vi will be

ﬁ{ JZJ Ml
I:R( MZ% JﬂT ’

m=1 =1
—(Kmapj AZJ)
mn=4 NN

azn2 Z —I-[e Y3 (25)

m=), i=l

16



For a torget of intensity I, in or cbove the atmosphere, the average inten-

0
sity trensmitited through the atmosphere plus thet emitted downward for one
position of the filter funetion at v, will be

k
-(K A
(mipj z")

m=2 NN .
- = Ay I e uj
vy, Tv’u) 22 Z Om

m= 3=1

.-(Km p’j
2 m=% N§ i ”
+ ﬁ“’g E :-ﬁﬂ e 4 (26)
A | =

where NN = number of layers chosen for the atmosphere, 1 = one layer in the
atmosphere, & = number of integration steps from vy - A to vy + A, %%,

and m = one interval in frequency.

Thus, equations (25) and (26) describe the degraded intensities f: and
: 0
f; » Wwhich are upwelling and downwelling intensities, respectively, for a gray
0
body with emissivity e and tempereture T

10
-Tv T  t-T
It T =g e ® + e ! Ibv(t)&t {27)
vk( v’u) Ibv( l) n
0
Tv—TOv Tov T;t
— _ H e
Ivk(?u=“) = I, e + m T, (tlat | (28)
T
v

The two terms in each equation are calculated in finite difference form
and are printed and punched out by the computer program. To engble the

1T



calculation of equetions (25) and (28), two computer programs were integrated.
One of these (ref. 3) is used to calculate a monochrometic atmospheric trang-
mission spectrum for one layer of the atmosphere and then to degrade this spec-
trum to the desired wavelength resolution as it might be observed with a
spectrometer. The other program (ref. 8) affords a self-consistent methed for
calculating the state of the aimosphere on a refracted path through a spherical
atmosphere, between two specified points, on the basis of radiosonde data or
model atmosphere date (ref. 9).

The combination of the two programs, using a layered atmosphere

(30 layers), produces high—resolu:bion2 trensmission and emission over any path
by using realistic model atmospheres that can then be degraded to the appro-
priete resolution. The model can be used to correct upwerd-, sideward-, or
dowvnward-looking instruments of either high or low spectral resolution in the

frequency range of 0.742 to 1.hh15 x J.oh em L. The data include 15 250 lines

of carbon dioxide, water vapor, ozone, nitrous oxide, «nd methane. Moreover,
the model includes all significant levels of water vapor and as many as
30 layers of differing concentraticns of carbon dioxide, ozone, nitrous oxide,
carbon monoxide, and methane. Furthermore, this computer program is not
restricted to the Earth atmosphere. Any atmosphere for which any of the five
constituent gases is appropriate may be studied by changing the molecular
weight of the gas M¥, the radius of the plsnet R, the aceceleration of gravity
g, and CONN, which equals :%gg' where RO 1is the universal gas constant, to
the appropriate planetary values in the main program data stat=ment.

Another calculation added was that of weighting functions for downwelling
intensity (which is the derivative of transmission with respect to altitude

times Az.)
i
ot :(Ki‘aijl “(Km "3
— m=% | i-l i

—_— u 2 u F
. 2 = Avn " || J J
4= " at = 22 I e - H e (29)

i* m=l | J=1 =1

2Resolution should not be pushed beyond 2 or 3 cm-'1 beecause Calfee com-

presses the lines within each 1—cmfl interval into one or two equivalent
"compressed" lines for each species.
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R
el _(__J.L w ey
11 H
A\’nzz -|—|' J - -l-l-e J (30)
mw=l | = J=i~1 |

These functions are required for inputs to inversion routines that derive
temperature structure from the upwelling radiance in the 1lb- to 1l5-micrometer
wavelength region and water-vapor specific wmidity structure from the upwell-
ing radiance at wavelengths of 6.3 to 7.0 micrometers and a knowledge of the
temperature structure. Chehine (ref. 10}, Barnett (ref. 11), and Smith

(ref. 12) have shown that it is necessary to have weighting functions for a
class of atmospheric conditions near the solution to ensure repid convergence.

Continuum

The wave number region between 800 and 1250 per centimeter enccmpasses the
continuum absorption due to water vapor. Calfee has used the continuum ebsorp-
tion coefficient given by Burch (ref. 13) for this region. First, he uses the

optical mass of water vepor (U in moleculna/cm } to calculate the partial

pressure due to water vapor (Wl ) for the ith layer.

UiTu.
Wi, : e T (31)
+ Az, * 7.349 x 10

i}

PH; = <Wl; + 0.005 ¥ (Pi + Wli) (32)
CAYBUR = ~0.0665335 x 10~29 v3 + 0.3721108 % 107282

~0.5971369 x 10723 v + 0.3113485 x 10720 (33)
SAY = U, # (CAY + CAYBUR # PHi) (3k)}
T, =T # exp (~BAY) (35)

i i,monoc
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where T, = transmission for ith layer

il

i ,mono trensmission for sll line-by-line celculations

v = frequency, cmfl

CAYBUR = dummy variable
SAY = dummy variable
P, = ambient atmospheric pressure for layer i, atm

[t
{]

3 molecules/cm2 of water vapor
Az. = vertical path lengtihi through ith layer
B, = cOS Bi, where ei = angle through ith layer

Wl, = water-vapor partial pressure, atm

Program Description and Operating Instruections

The CP program uses & Univac 1108 ccuputer with four tape drives. The
program tape is on unit C, the data tepe is on unit A, and the seratch tape is
on unit B, A tape drive is elso used to produce microfilm plet results on a
General Dynamics 4060 plotter. If plot results are not desired or if the
required hardwere is not available, FORTRAN statements 335 to 348 should be
removed. An option is available for producing results on punched
cards, if desired.

The program is written in FORTRAN 5 language and, with storage, requires
approximately LUK words. Only stendard library routines compatible with
FORTRAN b are used. No overlays are used. The subroutines MODATM, ATMOS3,
INPUT, REFRAC, PATH, COSINV, SININV, @, ALTITU, PRES, E,.R, and F are routines
used t¢ describe the atmospheric properties. These routines are deseribed in
reference 8. All these routines are usually used by MODATM, which is the sub-
routine called by the main program CP. The purpose of each of these subpro-
grams and its arguments are also defined in comment cards placed in the
subroutine.

The computer function XK (which is called by the main program CP) calcu-
lates the Voigt spectrum line profile (eq. (21)) by means of the routines XK1,
XK2, and XK3. The arguments of XK, X and Y, are defined in equetion (21).

For detailed celeulations involving the solar intensity reflection or
the reflection of atmospheric emission as shown in equation (11), multiple
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executions of the program are necessary. A separate run is required to calcu-~
late equetions (14) to (16) for each required path through the atmosphere.

The triangular instrument function is adequate for narrow-band spectrom-
eters; for instruments of wider band pass, it is necessary to place a P in
column 1 of card type 1. This step results in punching cf two types of cards.

The first type will punch v (cm-l), transmission, and transmitted radiance

1X, 9.2, E13.3, and E13.3. The second type will punch v (cmfl), dovnwelling-
emtitted radiance, and upwelling-emitted radiance 1X¥, F9.2, E13.3, and E13,3.
These cards can then be used with the appropriate filter functions for calcu~
lations of the wide-band response of instruments to various concentrations of
gases and various model atmospheres.

A source code listing of all required software is given In eppendix A.
The listing comprises 1355 FORTRAN cards. A detailed flow chart of the CP
program is shown in figure 1. The number of input cards required varies from
ag few as 20 that might be used in a 1l0-layer prediction of laboratory trans-

mission for one spectral region (5160 to 5200 cm_l) (appendix B, section 2) to
approximately 35 thet might be encountered when using e 10-layer predicticn of
atmospheric transmission through s radlosonde-specified atmosphers for three

spectral regions (1150 to 1300, 550 to T0O, and TOO to 850 cm ~) (appendix B,
section ). Sample runs are provided in these seme sections of appendix B for
the input cards shown, and the gensralized input format is presented in
appendix B, section 1.

A small section of the 15 250 lines of data stored on the deta tape is
presented in eppendix C. A typical run of e 1l0-layer model ‘'sing radiosonde

data for three 150~cmfl spectral regions will require approximately 10 minutes
of computer time. However, run time is a function of the number of spectral
lines in the chosen spectral intervel, and some runs heve required as many as
45 minutes on the Univac 1108 computer. The number of pages usually produced
is approximately 50 per spectral interval chosen, provided weighting functions
are printed, If weighting functions are not printed out, approximately 10
pages would be printed. Because the program is cyelic and returns to read
additional spectral interval cards, the terminating conditions usually resw:t
from an attempt to read an end-of-file card.

COMPARISONS TC TEST DATA AWD LIMITATIONS

OF THE MODEL

Comps risons were made with laboratory spectra to perform necessary but
insufficient testr of the model. The model reproduces Calfee originzl water-
transmission data (ref. 3) well for 0.0l and 0.1 centimeter of precipitable
water at 1 atmosphere pressure at frequencies between 5182 and 5193 per centi-
meter (figs. 2 and 3). For low pressure, the model underestimated the ozone
absorption by a factor of approximately 2 at wave numbers between 940 and
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1120 per centimeter (fig. 4). The CP model reproduces carbon dioxide data well
for pressures of 1.00, 0.0857, and 0.02053 atmosphere except at wave numbers

between 600 and 660 cm © for the lower pressures (figs. 5 to 7). One set of

carbon dioxide lines at wave numbers between 640 and 650 cm-'l is evidently mis-
sing from the data in figure 7. The comparison of spectra taken from an RB-STF
aircraft flying cver the Gulf of Mexico to CP predictions from the Lake

Charles, Louisiana, radiosonde on April 30, 1970, is shown in figure 8. A com-
parison of Skylab 8191 spectra of Monroe Reservoir to those predicted by the CP
program using radiosonde data from nearby Salem, Illinois, for June 10, 1973,

is shown in figure Y. Because the amount of ozone in the atmosphere is unknowm,
test cases were run for optical messes of both 0.01lbklhk and 0.14hk atmeem.

The results of Kunde and others (ref. 19) afford a comparison of a line-
by-line model to Nimbus ! interferometer date of 5 percent n the 425- to 550-
per—-centimeter water continuum and the T50- to 1200-per-centimeter atmospheric
window and 5 to 10 percent in the 66T-per-centimeter carbon dioxide absorption
region. The absolute aceuracy was 5 to 10 percent for each of the parameters:
measured radiances, in situ measurements, and atmospheric transmittances. The
conclusion was that it is not possible to uniguely determine the error arising
from each source and thet it is, therefore, very difficult %o improve atmo-
spheric transmittances (predicted by a computer program) through the radiance
comparison technique. The results shown in figure 9 indicate a comparison
within 5 percent for the atmospheric window, but reveal larger errors outside
this region. Whether these errors arise from the CP program or the 5191 spec-
trometer or from both is unknown. Some off-band contamination of the 6- to 9~
and 13.0- to 15.5-micrometer regions of the 5191 dats has heen identified that
causes radiance of these regions to be excessively high. The amount of this
correction is currently being determined by the sensor performance personnel at
the NASA Iyndon B, Johnson Space Center.

CONCLUDING REMARKS

The results of testing the CP program indicate that the best results can
he obtained in the near-infrared water bands. The absorption due to water va-
por and carbon dioxide in the thermel infrared band appeered to be less reli-
able in compariso. to spacecraft-acquired data and band models; however, nei-
ther of these tests is sufficient. Comparisons of laboratory carbon dioxide
transmigsion in the thermal infrared hend show good agreement except in regions
where lines are known to be missing. “he comparison of ozone transmission at a
wavelength of 9.6 micrometers to laboratory date showed unexpectedly large
differences.

No testing has been done for the nitrous oxide or methane transmissions.
At present, the data used in the program are probably better known for carbon
dioxide, nitrous oxide, and water vapor than for ozone and methane. Although
tests for all molecules and spectral regions have not been performed, the tests
have been sufficient to ensure that the program mechanics are sound and work
well on the Univac 1108 computar. Conversion to FORTRAN L4 for CDC or IBM
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computers will no doubt require new tape read-and-writ: software. However, th?
necessary changes should be simple, few, and obvious, because most FORTRAN coding
used here did not involve sophisticated FORTRAN 5 logic.

Lyndon B, Johnson Space Center
National Aeronautics and Space Administration
Houston, Texas, December 27, 197h
951-16~-00-00~T2
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TABLE I.- SUMMARY OF UNIT RELATIONSHIPS®

[l precipltable centimeter water = 1 e;-c:m'2 wa.ter]
Symbol and previous unit Multipl;(r%x;g factor Current unit
-2 M -
U, atmecm STP 1.210 % 10 " x ry gecm
U, g/t:m2 B82.06 x g-;%-?‘ atmecm STP
U, atmecm STP 2.680 = 10'-"9 moleculescm
u, g/::m2 wvater 3.34 x 1022 mnlecule'cm-e
1 8 2,7}
Ko(v), {atmrem)™™ STP 82.06 ¥ (grem =)
-2,"% 2 M “1
K.(v), (geom °) 0 1.219 % 10 ° == | {atmeem)™™ STP
0 273
1 -20 2,7t
Ko(v), {atmecm)™ STP 3.72 x 10 (moleculescm )
-1 : et
KO(V), (grem™2) % (moleculerem )
-1 8 -2
Ky(v), (atme-cm)™ sTP 356.3 ;7 aB/ (g en™°)
Ky(v), (atmeem)™ sTP 4.343 dB/(atmecm) STP
£ (v) -2 .34 aB/(g+cn™2)
otvls {geem ) 343 g+cm
ol 6 8 et
5, =B 1P 82.06 =
atm+cm M 20 em—2
-1 -1
cm -2 M cm
s, 1.219 x 107° 5= | ===——sTP
g_cm~2 273 atmeem
-1 -1
s, =E_ grp 3.72 x 10720 =
moleculeccm
o™t M em™ 2
Ss =3 Y -2
geem moleculescm

BData from reference 5.
b

8 = temperature, K, M = molecular weight,

A = Avogadro's number.
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Figure 1.~ Flow chart of the CP program.
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APPENDIX A — COMPUTER PROGRAM LISTING

In this appendix, the CP computer program listing is presented. Five
gaces (ozone, nitrous oxide, carbon monoxide, carbon dioxide, and methane)
and precipitable water for as meny as 30 atmospheric layers are considered.

For the input card format end sample radiosonde and leboratory data runs,
see eppendix B.
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. B

eV

ogul
ooul

0001l
ogoc
gooo
o000
0006
00060
oooo
000s
000e
ogoo
0000

0000
ogoo
0p0s
0000
0004

gooo
o000
oooo
0000
0000

0000
oouo

00100
00100
00100

Ooloo
ooloo
oploo
oploo
ooioo
ooloo

ooloo
ooloo
ooloo
oploo
ootoo
0otloo
ootloo
0oloo
ooloo
goioo
ooloo
ooloo
ooloo

DD VD DD DD N wmsmomon s DD VD DDODON

001446
ooo12?
nicéyl
nilnnl
007640
030223
037797
00nop1 4
000138
03p2p!1
0303nl
030243
03246
830241
030240
0in2sé
03036
n3~258%
03p2s0
03nd 2
030326
03n2135
030231
000135
0303p2
oln277

000000
030397
elo227

6ulg
75L
B42F
9991F
ALFAD
BOUND
CNM
CONV
DELP
DENX
N
GNUEND
1piv

J

k3

ML

NI
PDUM
pel
SAY
SUMDNI
TEMPSF
THETAS
UCONVI
VYMBND
Vv
WATERM
Y

5

0ooi 001546 6756
0001 000073 77L
Qo000 031006 B43F
0001 002245 $795L
000é 0333549 ANGFTN
0006 R 037511 ca
0006 R 037613 NN
0000 R 030274 cs!
G900 R 030250 PELRTH
0000 R 030216 DV

000 R 013540 gPP
000w I p3n212 1

0000 | 030252 11
0000 | 030253 JJ
0000 | 0302462 L

0006 | 033544 MOL
0000 1 030317 N2
0006 R 033412 PH
0005 R 0OO13& PSURF
0000 R 030243 SLIT
0006 R 0ITHI2 SUNT
0000 R 030224 TENPD
0006 R 017500 TOTAL
0000 R 030323 UPWEL
0000 R 030225 voOleT
0000 R 030220 vi
0000 & 030246 HATINT
0000 R 030304 2

0005 & 000076 222

0001 001003 68y
0001 oo200! 775
0001 001130 89
ooo!l 002314 9999
0004 g 00D0OD ANS
0003 & 000000 CAY
0004 R DITSS5 cno
0006 g 037503 cs2
0000 R 030217 DELY
0006 R 037500 €

0004 r 037447
0000 | 030271 1Ic¢

0000 | 030257 §i
0000 | 030270 K

0008 1
0000 | 0302194 Wi

0006 R 037464 00D
0000 R 030233 PHIL
0000 R 030215 PUNCH -
CO000 R 030265 SLYFTR

0000 R 030325
0000 R 030321 TF

0000 & 013601
0000 R 030300 V¥

0000 R 030302 vr
0000 R 030221 v2

0006 A 040077 &
0000 R 030244 IpuMM

'IOGRA" SLPITH CIL(ULIT[S YHE TIANSNISSION TNIOUGN Tﬁ( ATHOS'HIIE

DV IS THEAVERAGING STEP WITHIN THE TRIANGULAR SLIT FUNCTION THAT

«01 TO

103 CHee=]

DVEAVERAGING STEP IN TRIANGLE, DELV/DV MUST BE AN INTEGER
DELV IS THE -INCREMENT OF SCAN <« SKIP STEP OF TRIANGLE(PRINT OUY lncntntﬂ'i
Vi IS THE WAVENUMBER OF THE BEGINMING OF THE TEST INTERVAL (CM=})

A |S THE SIZE OF 1/2 ofF THE TRIANGLE BASE IN WAVENUMBERS (WIDTH OF THE

BOUND S THE DISTANCE AWAY FROM A LINE THAT WiNGS SHOULD BE CONSIDERED (CH=l)
IN DEGREES KFLVIN =2946,0
15 «EQe% THEN REIGMTING FUNCTION aNp EMISSION TERMS WiLL gE cAlLC

DV IS SUCH THAT A/DV 1S 10 OR MORE, BUT SUCH THAT DV IS NOT LaRGER

I ATMOSPHERE
F LFSS THAN 2%00

THIS PROGRAM WiLL NOT ACCEPT MORE THAN 2000 CARDS OF LINE Data

I1=TOTAL NUMBER OF LINES DETERMINED BY THE CcOMPUTER

PHIS IS THE LATITUDE oF THE SENSOR N DEGREES (NORTH IS POSETIVE)

THETAS 1S THE LONGITUpE OF THE SENSORIN DEGREES

001346 6146 0001} 001427 6346
001556 7206 0o01 0014610 7136
030447 BF 0001 Opln?7 81L
001132 95L noo! onil147 99L
R 03222 a 0000 R D3D324 AR
R N3pl2Z 8BBA 0000 R 030305 &D
R 030311 CAYBUR 0006 R DI?517 cNC
R 037651 CnuX 0004 000044 CONN
® 000000 c? 2000 & 000006 3
R 030251 pDELZ 0N00 R 030247 DENBAR
R DATATIS EF 0000 R N30236 EMISSF
R 000000 GNU D000 R 030242 GNUBGN
1 030314 jcPLTY 0000 | 030213 [DAVE!
1 230272 ;5 0000 | 030273 16
1 030245 k816 0005 § 000074 x)
1 030267 L 0000 | 030261
| 030320 nw 0000 | 030264 NUM
R 033280 P 000S R NDOD3I& PATHM
R D3D230 PHIS 0000 R D303i0 PP
nono43 RE 0006 R OD3720 s
R H0I0204 SoMw 0000 R 030276 saTv
R 030327 sumupd ODDs P N33516 TEMP
R N27671 TFPLT 0000 R D3C234 THETAL
R N3P226 TRANCK 0000 R 030275 717
7 030237 vave 0000 R 030315 v
] n27361 VPLT 0000 R OpOD21 VPLTI
R HIT746 w 0000 R 000016 WATER
R N3ploé x 00!l R 0OOODO XK
R 030232 7L 0000 R DIOD259 ZNEW
|- C
2= C DIVIDED INTO LAYERS DENOTED 8BY K|
3e C
“e € REPRESENTES THE INSTRUMENT RESPONSE
He € DV SHOULD uSUALLY BE [N THE RANGE OF
Y -C
7. C
ae C
G C V2 1S THE WAVENUMBER oF THE END
10e C
1 C 1/2 POWER POINT OF THE TRIAMGLE
12 €
13 ¢ TEMPO IS TEMPERATURE
14e ¢ IF TRANCK
15 C DELV USUALLY TAKFS A YALUE BETWFEN A72 AND a
lée [4
17 C THAN ABOUT D,05 AT A PRESSURE OF
I8e € lyj=V2+20,02080UND) /Dy MUST
19 C 2ea MUST BE GREATER THaAN DELV-DV
20 €
21e C
22+ C PoaPRESSUNE [N ATMOSPHERES
23 C IS 1S THE ALY TUDE OF THE SENSOR IN KM
24n 4
25 c

(WEST IS POSITIVE)



264
27+
28
2q¢
ge
3.
32
33
349
36
dae
37»
g1
39s
40e
qie
H2e
H1e
que
qs-
4h
47
48
43
Sas
51»
L2e
53e
84w
S5»
Sbe
67

132
&0
&1

&2n

63

. Ais

&5
[-Y-14
57
&B8w
63w

_70=

71
12«
73»

- Fis

The
74
77
78
79
e
ble
#2e
83

2L 1S THE ALTITUDE OF THE TARGEY IN Khn

PHIL 15 THE LAYITUDE oF THE TARGET N DEGREES (NORTH IS PLUS}
THETAL IS THE LOMGITUpE OF THE TARGET IN DEGREES (WESYT IS5 POSITIVE)
TEHPSF IS THE xINETIC TEMPERATURE OF THE TARGET

EHISSF 15 THE GREYBODY EMISSIVITY FOR THE TARGET FOR V1 To v2

IF MVRY [S ZERO DTAU/pU NOT WANTED: MVRY =1,2,-=6 FOR THE MOLECULAR
SPECIES FOK ®HICH DTAu/spY 15 REQUESTED

ANNONA O~

DIMENSION 206}y C314),CONYLI2),ANS{AS ) WATERII),RATERHIZD), -
« PATHH(30) VPLTI(&00C),TPLTE(6D00) VPLT200),TFPLT(200)+22Z(31}),
2DENXL3)},SOUWILS])
COMMON/KZ/ CAY(b)
COHHON /MATHZANS;RE LONN
COMMUN/HOATH/WATERHPATHM K1 1222y DELP,UCONY | ,PSURF
anHﬂulsLP:suutznoulsSIzﬂDDJsALFABlZDﬂD!sEPPlZBBDl;TﬂTAL{énnnglls._”
IPE38) ,TEMPI3D) yANGFTNI30) PHI30,3) ,HOL(2000)
« ©ODD(3)y FULME3), SUNT(3}, EFI3), EL3), c52(5), Calal,
SENCI30) 4Chp 30, CNNTINT LCNXI30) ,CHME30) Wi30,3),%1(30,3)
DATATCONV UL} 4121423 /3438E22,49086F2E~3/,UCONV]I/2.6BFE+177
DATA C2+C3 /1253040300531 a531e031451¢82,¢58,453e5905405/
DATA (SQHWEI)1415)  61/0.235598,0416074,0.14434,0+15073:0.18895, = . - -
1 0249687
BLUsTIZI090%/0aeg/(EXPI143884/%/T)1=}a)
€ WeWAVELENGTH IN HICRONS
C T= TEMPERATURE 1IN DREG KELVIH . A
€ UNITS OF BtWT) ARE WATTS/(CcMes2 « STERADIAN » MICROMETER)
4-FORMAT {1HIvstEAYERSER 4131 DYxLty F8edys DELY=!  FIOeH,T ¥l=2y - o
IF10+%4" V2=F ,FIDeyq,* AZV3F1De4:" BOUND=Y FIDe4,? TEHPOR® ,FIDs4]
2 FORHBATUIN ) FBe232F N5+ IREL 234 10X 0PFI045} PRSI & 2
H FORMAT{/RXSHLEVEL 3 ,5X3HP =E15,5+SX6HTEMP =F7,.,2)
5 FORMAT SIX,'GNULL) = T,.Flne3+456%" 1= 1§10, ERROR ERROR ERRORYy-——
406 FORMAT ;. +X+*VOIGT PROFILE USED FOR BROADENINGY,
405 . __FORMATL/HX,2LORENTZ DROADENING -USEDL 2} - - —
6 FORMATU/4X4HFREQ s 6XSHTRANS ,6X3HABS ,2X, tUPWELLING RADIRNCE!.
14X TWAVELENGTHY oL SR s PHAVE NOG L 40X, SHIERONS 2} — - SR
8 FORMAT(4XBHWATERS =3E15.,4)
103 FORHAT (1X, * THE FOLLOWING ARE ATH=CH FOR LAYERS,13,t FOR (02,0 —
13:N20,CcO4ANE CHY RESPEcrlvELv'.f.Ivalq Yort?trefi
. 4p]- FORMATISELg.0) . - [
4p2 FOR"AT!&FID-U,ZFS.ZI
403 FORMAT (A1,19,6FlO.0sFBaD,ALALY . R
4049 FORWAY {1X,//," THE FOLLOWING DATA ARE a5 ATHDSFHERIC VARIABLES FR
$0H Hﬂnhtﬂ'.111157§lPSElso?.Ill -
14049 FORHAT (1X,JPEISe7,* PREC cH OF WATER ln LAYER®, Zx !s.fi
—IDAVEL=D . [ - . . N
Hi=1
READ HO3ZGPUHCH KL ,DVsDELV V14 V2,A,BO0UND, TEHPD,VOIGT »TRANGK
READ 402y Z5,PHIS, THETAS,ZL ,PHILsTHETAL, TLHPSF.EHiSSF
VAYGS2+EHA{VE+VR) e . o s ——
IF (ZSeLEe,CNODleaANDZL LE-.DoDull GO Tn 77
Call PATHINAVGHZS  PHIS ,THETASyZI+RAIL FHETAL ) - - —
60 7O 75
7 READ qez-c Ct
€ IS IN CH HMpKY
DO 76 1=l,k!
76 PaTHM(])= cnc¢:|/FL0ATtx|!
ANS{1Ya=1,0
CALL HODATH (Te01PP1,4HALTI,VAVG)

L}
NG PaTHH M CcH,LATER CNC 1S CHANGED TO CONC OF cD2




- 80206 a4
10207 ige
g24+0—-- -8&%- -
go216 87
-Op214 88w
00217 B9
--0p222 9ge
gp224 ie
00224 - - . 92
0p224 93
-—-Dg241- F4=
op2ss3 95
P BRED- . 95
00255 7.
— 002545 . ..-28a.
0B2455 FGe
.. 00255. . 10O
0B26s 101
... 002866 102a
002467 103+
—Dp270..— 04 ..
00273 105+
--00225 106e
ng27s 107e
[y ] - 108
Qo27s 109
0275 t1or
0g27s i1l
————— o304 1ra=
403ps Li3w
~—00306 - — e
oe3in7 115+
A0S — A
oo3ts 17e
~—-00328 - - —tige
spa21 1199
00322 - -}204
op323 iz2le
00327 123
-- gpa3az (24s
00333 125»
- - O0%34- 126+
op3as t27e
—-9p033¢- - —|28a
00337 129
o340 133
op342 131
00346 t32e
0pass 133«
- — 40351 C 3w
opas2 135¢
- 00353 136+
09354 137
05355 - 138+
00365 1%
15120 SRR & 112
0D3s67 4.

- 10PF10.4,

<

PSURF-ANS(ti
DELP=(.0

- 75 WHRITE-

PRINT iy Kly
PRINT 1492,

1892 FORBAT (14 gdhet

1UDE=? y

r3) EPATHHEGE sumt K1)
3 Fosmar o iy
| 6ULR,IPBEY5,5,7), 77}
4681 D 4885 lug.5000
4685 TOTALEI,l)=140
READ' 4031 PyNCH KL, Dy3DELY,vL 42, A4 BOYND, TEHPD, yO16T, TRANCK
¢ TEHRSF 1S5 THE TEMFER*4UHEAOF THE FARGET M AEG KgL¥Id
€ EMISSF 15 THE GREVBGDY EHlsslVITY FOR THE BANDPASS V! TO v2

Vi

LFNGTH OF EACH LAYER IS

v2y Ay

21 TARGET ALTITURE=* ,1IPEL244,s"

A" . TARGET LONGITUDET® ! ;DPR1DeH I 41

IH1SS=*,0FF10,8)
GRYBGEN=Y 1= A+HDUND )
GHUEND=VY2+[A+30UNp)

DB felykd — -

IF (IDAVEI.GT.1) GO TO 4é82
READ 401+ €NELII+ENOLEI gONNTE v CHRL Y yENHLT Y-

ENO:OZONE

C CNN=NITROUS OXIDE

T CHXXCARBON HONOXTOE — - -
€ CHNH=HETHANE

-BAUND ¥

DELYs TEHPO -
ZSIPHIS THETAS.ZL.PH!L THETAL.TEHPSF

SATELLITE ALTHTUDE=1,4PE12. 84"

tcH)

- SATELLITE -LONGIHTUDE= 4 DPF 10744+ —-

Yo/ L1z

JEHISSF
~BATELLITE-LATLT — - -

TARGET LATlTUDE*'pDPFlﬂaq;

SYRFACE TEMP=1,0PFE10ed43 - E

€ CNC=CARBON plOXIDE IN MOLE FRthION {EsGs VOLUHE PERCENT llﬂﬂ-ﬂ)

HEBZ CALL -HODATMEZDUMH, PSURFwADELP /23D =FEOAT 1w I vDEEP T HHIPRESTVAVGH— — — —
TEMP(1)=ANS(2)

.

- PR YeaARSEL yeCONV (2 —

FRINT qﬂq,AHS

IF tPATHH(I).GT-IU.DE+BEl
WATENTEgY - -
DENBAR=0+0
DELRTHSPATHIE 1 1A EFLOAT{KBEGv2 H— -

-+

bn 13 Ju=p,2
ZNEW=ZZZ i y+{FLOAT¢ I I+J I wDELT ]
CALL HODATHIZNEW ;PDUM4HALTI+VAVG)

DENX{ JJ+E bmARSL{27 )
13 WATER{JJ+13=ANSEI)2ANS(1231/751000,

- DENBARSDENBARIDENKE ] I+ { S DoDENKI 23 2eDENK$3) 1o DELPTH - £ 3+ 08 UCONYE - - —

11 HATIHT=WAT INT+DELPTHO{SATER (I 1+ I42WATER{2}I+WATERLI I }/3,

PRINT 3404,WATINT,I
IF {IDAVE}+6Twl} GO TO 9483
CNCIT)=CNC(I1=DENBAR

CHOL EI=CNO L T T oDENBAR
CHNLT}=CHN ] ) eDENBAR

CHALTImCHX ¢t T1oDENRAR
CH (1 )=CNH {1 )sDENQrT

PRENT 107,

CENCE{I)=CNCt1)asCONYE
CHOt T InCHNDt Fy»UCONVL

CNNET)

= CHN(LI)Y = UCONY]

KBIG=393

DELZ‘(ZZZ!]*I’°ZZZ!IIIIIFLOAT(Klecng

ToCHCETYSCHOTEY yONNTF I yONXET Y sONME L)



opazo L42x CRAUTY = CHX{1} euCcONVi

0pa7i 143e CHNLLY = cHHIIYeUgonVi
—-00372 - L4us 4683 CONTINUE
op37a 1495 BULa1)SWATINTeCOBY ()}
00374 1458 IF{GRUBGN.GTs 1250, «DR«GNUFND«1 T+B080.) GO 70 15 Ton
op376 147+ UILT 1 0=Cmti T o1 2*FEMP UL} Z(PATHHI1) «7,3549E21 )
0pa77 148 DO 14 J=iuht
epto2 1492 19 PHULsJY==H} 14014, 00506P01 40t ad))
oo4e4 150 15 CONTINUE -
0p4oé 151 16 I =0
ashio? 152 20 I = I+l
LERY] 153e READ{1)END=24) GNULI},S{}1,ALFADLI]), EPPL]), MOLLL)
opi10 154 € GRUCl] IS THE FREQUENCY AT LIHE CENTER F (CHM=1}
op4in 155 C S 1S THE LINE [MTENSITY IN (CHMes=1/(MOLECULES CH®s=2] ]
~.-00419 . 154 € ALFAQLIY} 1S THE LORENTZ HALF WIDTH [N CHesm|JATH .
og410 1576 € EPP(1] ISTHE LOWER ROTATIONAL ENERGY LEVEL OF THE TRANSITIDN (CH=-1)
go410 158 C HOL(I) INDICATES THE GAS
oo%i7 157+ IF{1«GT«2000) GP TO 24
gp42t 160+ IF(GNUIT ) LLEL.GNUBGN) GO To 16
Do423 161+ IF(LGNULT) GELGNUEND) GO TG 3
——0nf2s . 142w HL=HOL{1). - e
op42a 153+ GO TO (23,19,17518,19325%), HL
[ Ea -...On42a lb4 € STATEMENT 23 Is OF HALF WIDTHS THAT ARE READ iN
SR 1L LI 165 € STATEHENT 17 lg FOR OZONE
vo G2 ag4ize lbsw ‘C STATEHENT 18 15 FOR MITROUS OX{RE
EZ 00426 167+ € STATEMENT 19 IS FOR CANBON MONOXIDE
E% — QD425 . -Lahs € STATEMENT 1% 15 ALSO - FOR GARBOH DIOXIDE e ———
=) g; Op42é 169+ ¢ STATEMENT 25 IS FOR METHANE
-anaz? 170 25 ALFAQO(I1)=.30
%“U 004930 171° Go To 23
1 . 0p4H31 .. 1720 17 ALFADLI15e0B5 — . o
‘ ?; g% 0n432 173» GO TO0 23
: 00433 . . 1748x S 1B-ALFADLLIIE. 15 — - .. - - e -
aﬁ an434 175+ GO TO 23
..-0p43% 174 19 ALFAD{l17.p08
op43s 177 23 GO TO 20
0043z 1784 24 PRINT S, GNULID,! -
oO43? 172G+ [ «INITIALIZATIONS,
—Dp443 = 180+ g Ij=l=) . . .
og44d FE: AR * K = {{v2 « A)=LV]=A01/pV+ 1eQOD]
-....0g445 LB2» DD 35 . Hzl,m1 .
0n4s50 183e ODD(H)=0»
. -0pY451 1B4e EVEN(M)=E,
fous2 185+ 35 SUHTIM)=@,
——00854 __ . 1852 L=1g-- - e . e e
00455 187¢ SLIT=A+A
- 0p4sa 1688 NUB={SLIT/DV)+1.C01
ooHs57 189 SLTFTR=DV/AZA
~.. 00460 190 1DIV=DELY/OV4.0)
no46! 121 D0 54 LL=) ,4D000
00454 . 192° 64 TOTALILLaLIE1sN
agYy&4 193 < +START A LAYER.
_ 0D48é 1940 0o 140 X=§,%1
o047} 195 1c=0
ogiaz22 126 I15=}
ap473 197+ 16=1
be -3 00473 . 1989 c . +TEMPERATURE CORRECTIONS ¢OR A LAYER
1 oD474 199 1F {K.EQs«1) GO TC 4B




o .. DO4Z6-  200s
00477 201+

—up5Spe .- 202

ansnl 203
-—-DUR02Z = 204
op50% 205+

— 00506 206+ -

opsto 207+

—BO5t1— - 2ggs - -

00512 209¢
00545 230
0o516 211

00832 .. 2122
0o521 213
nphei . 2143

gos22 215
00525 2 Lh2
o0as27 217
—_.OpS530.  218=
onsal 219

—g
06535 221
—0p537 - 222»
00540 223+
—— 00543 -

e QG H—— 2250 - -
00550 227+

e GQ5E b - 228
00352 229+

— 00554 — 230+
0D585 231
—ap

—— 00562 .. 234
BOS6% 235
— 00846 . P3b0

ao567 2317 X=ABSt.832550+(v~GgHYUI1) 17801 T0H
— OOSI 2388 e F GRG0 O 20— — ———— — ——— - ———————
aps72 239+ . Yz.832550ALFAQC])»PIK])/BD TOH

—-0p573—. . 24ps
00575 24
- D056 . 242

ap577 243

-—-Qphon . 244s
0ns02 24%Ge
ogbpd 24562
cp60s 247
00505~ - 248
00606 2490

— 00AD— - 2508 . .
ops)2 251"

QD612 - 2628
op612 253
. 0DEL3- - .-254%
apsle 255e
—D0Ats . 256w
goslée 257

5402328
005813 233

e e i e

s FE - AP BND - s GRG0 FO9

o e B ROE Y- —

IR WP=E 3 S,

TEHPD=TENP(K~1} - -
&8 CStﬂlTEHPB-TEHPlKJlllTiHPocTFHP(K10.69qsI
EF=TEHPRITENP (K
SAT=SQRTITEMP (K} )
0O &9 l=z)4a
£52(1)=TTeac2(l)
4% CALI}=TTRec3({L).
L=}

= yy=¥t=0500p00t - - - SRR -

DO 78 I=xl,11t

MLxA0p (1) . . - - : e

5(1]’5!!I*CSZ(MLl-EXPl-EPPllibCS!)
78 - ALFAQLIISALFAOQCIdegALNL) e B
Vevl-a
. +CALCULATE ApS COEF .FOR EACH Mo - oot o
a1 Do 82 I=x=l,8
82 CAYilI=De ‘e . - . . —
EN=O,
YHBND=V=~ROYND
VPBND=Y+BOYND
87— t=ibsit e e e me
IF {VMBND ,GT. GNu(lil G0 To 8%
1o=1- -
GD TO 95

89 LONTINUE . - I - U

75 DO 99 J=xl5,I11

e ————

lo=d
—GO-FO-AID- - -
99 CONTINUE

110 06 121 I=15,16

Z=IVeGHUl] ) ) se2

e — - I tYOLGTenEL HHY} G0 TO0-120- - - e

——420--1F (2. sbtbe 4403 -ZuZslALRAQL I IR LK} Jan2 - . B R

C

IF IPIK}+GE+0+25) GO TO 120

BD20+367B7E~044GHY L 1) sSgHWINLIASET - - - e

1F IY+LE«+5.0) GO TO 120

FP = Des469722¢S1[)/BD
CAYIRLI=CAviHL I&PpaX it YI/PLIKY . - .. o
GO TD 121

CAY(HLI=CAY(HLI+0,3183es5(])eALFADII)/Z
121 COHTINUE
+HOB CONTINUUH.
CAYBUR=(0+0
IF (v +L7e 8p0+D) GD TO 125

~1F- A% «6Tv 1250+04 GO FO-125 - - ——

CAYBUR=I{~,0645335E~ 29-u+.37zuzuBE-Zblov-.59?t389E-23l‘v
- “e3t ;3-‘4&5«2.-;!0- e . .
-CkLCuLATE TRANSHISSION.
125 00 127 HEI.HI
SAYs(W(KyM)a(CAYL|)+CAYBURSPH (K H})
o - ACAYI2 ) CHCUIEICAYLDIoCNOIR I +CAYLH I NNLKIH+CAYED IS CHNX LK)
«+CAYLE)SChNIK} ISR (K]



. Bohls 258 <

apét? 2590 TOTRALELLaM)I=EXF (~SAYIoTOTAL(LL sH} Liz
. Apéza 2600 1217 COMTINUE Liz
gp620 2610 [4
. qpézn 2624 c
op&z2 2638 IF (Vv «L7e VYV) GE TO 133
oné2y 264 EN=EN+1.C
03425 265 VV={VI+ENspELVI=0,00DCN)
ops2é 266¢ $33 LL=LL+1
god27 2679+ V=v+py
anée27 268 c JURWP IfF HORE ¥ S» ELYE PRINT HEADER,
00630 269w 1F {v «+LEes V2+A) GO TO 81
00&30 270% [4
ons2a0 27t € VRITE A SCRATCH TAPE WITH ALL TRANSHISSIONS FOR EACH WAVELENGTH
_...DpkaA2 . . 212« WRITE [21 (TOTALILDAVEZ, 1),LDAVEZ=]l,LL}
Q0632 273s c
anésn 274w PRINT 4,K.PLK),TERP (K}
opéus 275 1H0 PRINT 8,IW (K M) M=) HI1)
opésY 2746 END FILE 2 N
CDéE% 277. REWIND 2
-—00AGS.. . 278% . 1CPLT=0 T
00657 279+ IFEVOIGT+EQelIlV}Y GO TO D7
-.0p&S7 260 [4
& D ao461 TH]e PRINT 4p5
0= _Bpbsl B2¢ Go TD ugh
- = 00463 <83 4
o Eg .. DO6sY - 284s 407 PRIMT 4pé R o . . e .
€ DD&&H 285. 4
& E; . BQG6s  2Bse 408 PRINT & _
0 - 00670 287% V=V]=A
= A 00nAZ} 2882 VvizVyi . . e
I apé72 289« Rjs]
G -...008673. 24k, . N2=NUM e e
3] 8p673 291 c e3AVE TRANSHISSIONS FOR NEXT STEP.
E Ve ] 2iZe 2D0 DD 265 NN=NlLNZ . e e . R —
- 0pé77 293e bo 2py M=) M}
anip2. 294 204 SUNTIR}I=SUMTIM) +LA=ARSEU~V])}eTOTALLNN 1) . R e
cn?o4 2¥5e VPLTL(LNI=Y
- ... 2580 e L TRLT a2 TOTAL L. - . . R e e e
o706 297 . ICPLT=NN
--po7n2 293 . . 204 V=¥iDy
gp71t 2%9% vy}
pa?il . apo» c oPRINT TRANSHISSINDNS AND INIEGRATE ABSORPTIQN. -
007:2 0t Bo 268 N=} ,n1
.. 0078 . 3D2e . . IE. . - eSuMTeEeSEYETR 0 L. L L o e o —_
0o71e 302+ 1c=1C+1
.ap7tz .. 2p49e BEBB=l.0E+plisy . -
00720 ATh» VRLTLIC)I=V
. gurz 3063 . TEPLYLIC) = TF . . . L .. - —
06721 3070 € UPWEL IS THE RaADIANCE EHITTED FROM THE TARGET ATTENUATED BY ATHOSPHERE
- anzzl 3Dye € UHITS OF UPWEL ARE WATTS/ICH*22 wSTERADIAN s nICROMEIERS o
op722 305 UPREL=TFOENISSFo6 (BRRA, TEHPSF I
.0p223 3100 EfMIS]enTf
ag724 s PRINT 2, V,TF,E(M),UPWEL 4RERA
np73a Ji2e IF (PUNCHeFQ41HP} PUNCH Bu2, V.TF,UPKEL
0e74l] 3).. BH2 FORNAT 11X,FF«42:1P2E1343 ' TRAMSHMITTED RADIANCE®)
.3> . ..0OTu2 . 31us SyNTiNi=0,0
1 gn?43 3150 TFtY=y1)100242514262




Smtry e

N

. Bp746. £
go747 A17e
—-DR752.. ..3iBs
0gvs3 319¢
056 a2ps
ga7?s? Az
ap?s0 azzn
go?s1 323
O ', ¥ 5 - TN . 3Zhae .
00764 125
- DO?66- - 324
an7ss « 127
—. 0nZ862 328
00771 329+
—0p272 330 ...
00773 331e
_.. 00123, 322
00774 333
_0n2212 3344
81000 335

~—D030n). __ 33be

01002 337
—-03003 338
01007 339
_.01030 ... Alps
o1uty A4+
— 0102 3H42e
03013 3430
— a1y 1T N
g1015 34y5e
._031022 . .. 34se
01023 47
—— i ae. .
01025 349
- 01032 36D
01034 aGte
- -010346 - - d52s
04041 353
e 3Bus.
01044 kL1
— . 01047 pi-¥ 8
01051} 357
01054 5K
03055 359
—mMbsn_ . 3&0e
01060 b1
-..030s0 Ab2e
01060 363e
—- - 3060 EY-2E ]
01080 hY-1-1]
—OEL - 3bbe
DiDs2 367
- - 030&3 2.3 1]
ag10s64 369
- HO6% a7oe
01046 A7y
—D3Bss - FF2e
01047 373

25) EF(MI=E(H}
262 1FIL~1112674263,1002
263 ODOIHI=ODD{MYI+ELH). .

IF(
265 L=9

H-Hl)?651265sl002

GO TO 248
267 EVENIMISEVEN(HI+E(H)
2468 CONTINUE
oo MERNEDELY : —— e
Ni=sNI+IDTY
N2=H2+iD1Y
L=sb+]

IF.

(¥ +G6Ts ¥2) G870 305

visy

S 13- 17E_ Y W

G0 10 200

«COMPLETE ABSORPTION INTEGRAYIOH. . . .. . . R,

305 00 310 M=1,M)
ABBL2 eEVEN{H) +4su0DDH)wEF (MI=ELH) IS LDELV/34)
CALL GRID(100,1000,100,1000,GNUBGNGRUEND +04»l+0)
e e o LALL PRINT (498 ,1020 28,0, 13 I AHNAVE NUMBERY ... o o
CALL PRINT([1,400:0,16,36)16HTRANSHISSION PCT)
WRITELL7+3326) GNuBGHGNUEND

3126 FORMAT(®

TRANSMISSION SPECTRUM BETHEEN',F?.Z. AND® ,F9.2)

C AL RLOT v i 3 VPET L L FRLT LU e JERLTy Te bl b coee e
CALL FILHAV(E)

e O -G ED £ 005- - 0001005100

00+

CALL PRINT(H498,102Ds8s0,11+11HWAVE NUMBER)

WRITE 117,31251 V1,V2,AR
3125 FORMATLY. DETWEENT FOu2, 1. ANpY FRa2, 0 THE ABRSORPTANGE 1S1,E1243} —

310 PRINT 3125, VllVZsAB
- JOAVERY.
IF (TRRNLK.NE-IHW) GD TD 1002
DO 7987 Is=gyit
2997 TPLTI(1}1=]1,0
DO L4 2000 -

. GHNU

{11=0.0

9994 5{311=0ep
DO 1208 K=g,¥1

=L

WRITE (46450500 X
5050 FOBMAT [1H}+'LAYERLL 15 NEAREST _GROUNDI = £,12,20X,2UNITIS OF-RADIA e
IHCE ARE BATTS/(CMee2 oSTERADIANMICRONEYER)Y4//7" UNITS OF wglgHt

1ING FUNCTIONS ARE D(TRANSHISSIONI'/»

3Nx

P TFREQ? ,9%,

CALL FLBTIV'lsloVPLT(I!uTFPLT(II IC:.;IH-)
AL Fleayisy -

o CALMRPINT- 4000 b r b FGHTRANSHISSION PETF — - —— e

JEDOMN INT #,7%,1Up NT £,2%,3%X,9D0%N WEIGHT FUNCTT,1X,
11UP B iGHT FUMNCTY ,ZX v INT DWN TOTAL" 423X, INT UP TOTAL®)
SUHTLE 1200 -

vey

1=

SUHT2u0,0
Vixvi
113 2t 3
N2=NUM
¢ THIS READS M FHE SCRATECH TAPE TOTALL

1F

{K.EQeK{) GO TO 9995

} TRANSHIS FREV CALCULATED



01071 A74e READ {2,ENpF1002) (yPLTI{LDAVEZ2)sLDAYEZ=],LL)
o077 375 Ga TO 1200
.- -piion 374 9995 DO 9994 I=i4LL
01143 a77e 9996 VPLTIE1}=TQTALII.1)
01105 AT6e 1200 CONTINUE
01106 379 DO 1206 HNH=H],N2
ailll 380+ IFIVPLTLIILR) sl T el aOE~37«OR4TPLTIINNI LT 1«0E~371 GO TO 9999 tiz
ot Jags [
O1113 382 SUMTLL)=SLHT L)+l A=ARSIV-YI) eTOTALINN,;)e{]+0/VPLTIINN]I=1a0/
o3 3B3e TTPLTLIHND 3 sSLTFIR
< IRRE] g4+ 7999 SUNT2sSUNTZ2+(A~ABS{V=V]I})a(TPLTLINNI=VPLTLI[NN])) ®SLYFIR Liz
e LS kY13 1206 v=xy+hy
117 R 173 v=yi
otl20 387« BOHBER{ | +CEFQU/ V. TEWPIKY)
- ark2y . 388w SYHDHARSUNT2eRRAEA
g1122 hY:1-24 SUHUP3 =SUMT(11+*BEBB .
O3izd 390+ GHUIL)=GNL (L1 +SulpRa
D324 3Tt StLI=S{LI+SLNUPS
Dil2& 92 VRITE {649991) Vi SUHDNI ,SUHUPISUMT2,:SUsTILLIGNUIL] ,,S5IL)
01125 393 ¢ GHU IS POVUELWEL) JHG EMJTYED FLUX FROM THE ATHOSPHERE
- Q1128 374 £ SiL) IS THE UPeELLING EMITTED FLUX FROM THE ATMOSPHERE
apllse 195» 9901 FERHAT [1X,4IP7E1&+312
0113z 124 IF [K.EQeK]1sANDLPYNCHERIBPY PyNCH 843, v,GNUILI,SLL) [EN———
otl14s 397 BHI FORMAT t [X2F942,1P2E13,3,'ATHOSPHERIC FMI5510N TERHMS?)
146 A6 LeL*]
. 01tuy 399 SUNT(1}=CaD
-.-a1150 4900 SYNTZ2=0.0 e ——
o115 gL IF (y=v]) 1DD2,5003,5003
0iisy 402 5003 v=v+DELY
21155 q03e Ni=sbls+loly
01184 404+ HN2=N2+1DTY -
01187 45w 1IF tv.GTav2) 6D Tg 5051
-l - - HOEe Visy . — —
atla2 07 VaV=A
01143 40He G0 10 )20 -
0tls4 409% 5051 DO 1207 hh=]1,LL
011462 Ao 1207 TRLTIIGMYSYPLTL RN}
o117t Hile 1208 CONTINLE
03122 _Y)lze - 3002 REwWIND 1
031174 413 REwIND 2
01125 LIET Gy TQ 4861
01176 Hl1G» ENB
e . — .. . END oF COMPILATION:. MO DIAGNOSTICS, - . FE _ B
|42 SYMBOLIC 19 JAN 74 23148125 0 01434870 14 %1% (DELETED}
cp CODE RELOCATABLE 14 JAN 79 23348:25 1 01452152 48

e e ey et g e e £ e et e ware o1t amae e

0 01452232 14

1
181

IDELEIEDY .



| A

1
—
o

@ FOR MODATM,MODATM

UNIVAC 1108 FORTRAN V EXEC |1 LEVEL 25A =(EXEC® LEVEL gEl120:00104)
THIS COMPILATION wAS DONE ON 09 NOV 73 AT 21510322

SUBROUTINE MODATM ENTRY POINT 000701

STORAGE USED: CODE(1) DOO737! DATA(D) DOI0S52! BLANK COMMON(2) QDO0OOD

COMMON BLOCKS:

0003

MATH 000045

EXTERNAL REFERENCES (BLOCK, NaAME)

Opow
0o0s
000
ocor
ooio
ool
ooi2
001
0ois
0ois

STORAGE

ooiol
oolod
oolo%
oolos
oolos
oolos
ooios
ocolos
0oios
oolos
oolos
o0ias

INPUT

ATMOS)

PRES

[ 4

L]

e

SORTY

ALOG

NEXP&S

NERR)S

ASSIGNMENT  (BLOCK, TYPE, RELATIVE LOCATION, NAME)

000521 1oL ooo! noD1%2 120 noo! 000L36 1266 oto1 000062 13
000017 15L ooot 000431 lsb 000} 000570 17L ocol 0ooesl 21L
000%15 2206 o001 000032 23 0001 000440 2356 ooo1 000445 2506
000%06 3L 000! 000533 41L 0001 000%4) «2L goo1 000545 49
0004%3e SIL 0001 000226 S2L 0001 oo00%1! 7L ooo1 000089 9L
000746 BETA 0003 R nODD4Y CONN onon ® 00071 CV ooo0 000774 ©
001002 DHA 0000 R pOlOO! Ow 000y R 000000 E oooo 000770 &
000773 A ooco | noDO77% | 0000 | 000775 |1 oooo 001033 InJPS
000i1s% P 0006 R QOO0DD PRES onil R 000000 @ ooilo 000000 R
000764 R0 0000 R 000747 S 0000 R 000310 T oooo 000%S% Tp
001000 » 0000 R p0D745 Xm0

1e SUBROUT INE MODATM (Z,PP, TEST XLAMDA)

2 DIMENSION HEI00),PLI00),TLI00).TO(I00)aANSI3S),TV(I00)

3. COMMON /MATM/ANS ,RE,CONN

4 DATA RO/BAIINI2E*07/7+XMO/28,96647 BETA/ | oNSBE=D8/+57110.,%/ RE/ 8,37

5 LI299E+03/46/9804665/71CONN/=3,414831947E~02/

&

Te COQ.'l.........O..OOO...0.0..OC0.0...QQC...Q....c.........'.0......0.0.0.......0
L C

9 C T IS IN KM, PP 1S IN M8
10* C ANS IS OUTPUT VaARJABLES

Ile C XLAMDA 1S THE WAVELENGTM IN MICRONS FOR WMICH YOU ARE CALCULATING
12 C ATHOSPHERIC REFRACTION

0% Nov 73

oool 00015S
ooo01 00065
0001 000371
Ooo0! 000545
0p0d R OOOOOOD
Co00 R 000777
Qo000 R 0OODOO
0000 1| oGe?72
0003 R 0ODO0%3
0000 R DOO420

1
E 18
oL
sSou
ANS
cu

RE
AAJ

21310:22+3%



Ti-v

Goios
tolos
oolps
0olos
onlos
oolos
oolos
0o!as
ounles
oo1ns
onlos
onlos
Dolos
onilps
bolas
nolos
o0olos
onlos
goins
npips
ogl1s
oplié
Bot2o
opiz1
aplaz2
Dolzk
apizi
ani2s
Dn1an
oolal
no13a
0Dias
0piyo
oo14d
boly2
goiNd
ooty
0014&
aplay?
oolso
oolsi
oglisz2
Ools2
onisz
onis2
ools2
0nlsz
oplsz
onisz
oplisz
Dols2
pols2
ools2
oo!sz2
oots2
pals2
opisz
ooisz

130
(L]
15+
16
17e
18=
19»
20
21+
22+
23
24e
25e
25
27+
Fd: 34
29
3ags
31
J2»
3
3ye
Jhe
R
37e
Jas
39+
40+
q1*
42e
q3e
Yy
4ge
qee
H7e
4ge
yqe
50
51
52
53¢
54e
55
56¢
579
g
E9s
&0+
&1

628 -

63
s4qe
&5¢
LT 2
&7
-1: 34
49
70+

CONN ]S A CONSTANT GIVEN AS -MeG/RO WHERE H# IS MASS AND G ANP RO ARE AS /30OVE

PP ERONI A E RN I AR AR AR PR ARN RN R S HO R R P RANR RN R RARRAEGRGRIROE AR RaR LRt RuERESSS

C IF TEST +EQs PRES THEN PRESSURE 1S USED AS ME[a,.r IND LAT"n

C IF TEST,NE. PRES THEN GEOMETRIC ALTITUDE (K#1 135 BigaHl I11D1C  °

C YOU MUST SET ANS{1)==1.,0 BEFORE ENTERING THE 3UBRLYT'™» :

€ RO 1S THE UNIVERSAL GAS CONSTANT gASED QN THE CaHat " 1 . w.» ™

c SCALE IN ERGS/{DEG KELVIN~GM=HMOLE)

€ XMO IS MOLECULAR WEIGHT OF AIR CALCULATED FROM THE C- LS

4 AIR USING THE CARBON 12 ATOHMIC WEIGHT SCALE. FCe. . IN THr ‘

c STANDARD ATHOSPHERE 19424 PAGE 9 GIVEN [N GM/(GH~Mlos

C BETA IS & CONSTANT USED IH SUTHERLAND®S VISCOSITY EQUATION. G Vel N
C KG/SEC~H~IDEG KELVIN®® /2]

C S IS SUTHERLAND1S CONSTANT IN DEG, XELVIN

C RE = THE MEAN RADIYS OF THE EARTH tN HETERS AS GIVEN BY THE SHITHSONI: ¢
c HETEOROLOGI¢CAL TABLES, SIATH EDITION, PUBLICATION 4014, . J.

C LISTy 17656

€ G 1S ACCELERATION OF GRAVITY AT b EQUIPOTENTIAL SURFACE LEVEL GIVEN IN
4 CH/SECe*2

4

C

c

C

CT=288015/27341864100°
IFLANS{11+GEaDsD?! GO TO 15
ANS{1)=0.0
CALL INPUT lF.T,TD[HITV.H]
15 IF (TESTCEQ,HHPRES) GO YO 7
HA= RE*Z/IRE+2)e1000+0
C HA IS GEOPCTENTIAL ALTITUDE IN MEYERS
23 DD 1] I=1xH
IRES!
IF (HU11+GT4HA) GO YO 9
IF‘"II}'HA' ll||2|l3
11 CONTINUE

7 CALL ATMOS31Z.0) L1z
ANS{9?1=040
GO T0 52

13 I={1=-1
IFLIeLT»1) 6D TO 9 L1z

DH=H{1+]1)=H{1)

DR(TYLE+5)=TVI[))/0H

WelT{I+3)=Tql}1/DH

DW={TDCI+1)=TD{111/DH

DHxHA=H{ 1) TOH

[aXal

S ]0N 0N T IR NI S SNSRI NENN NSRS IR SRS IR RN IRRRRRPINSCRINCANCRRRESERUT. 2O

HEIGHT *H* [S IN "ETERS
HEIGHT *2¢ IS5 IN KH

ANST 1) IS PRESSURE
PRESSURE 1S IN MB

ANS{ 2) IS TEHPERATURE
TEHPERATURE 15 [N DEG KELVIN

ANSt 3] IS DENS1TY
DENSITY IS IN Gu/CC

o alalalaXalakaXaEaRaNalalal

AHNSL 4} 15 SPEEp OF SOUND



et~V

L.

nojs2 71 SPEED OF SOUND |5 N HM/SEC

0als2 720

0pis2 73 ANS( 5} 15 ACCELERATION OF GRAVITY
Dois2 74 ACCELERAYION OF GRAVITY 15 IN CH/SECse2
opis2 75

opis2 76 ARS{ &) IS VIRTyUAL TEHMFPERATURE

tolsz 170 TEHPERATURE 15 N DEG KELYVIN

apls2 78¢

ooise 79 ANSE 7} IS MOLECULAR WE[GHT

anisz2 BD®* .
nols2 Bl ANSt B8) IS COEFFICIENT oF VISCOSITY
0pis2 B2e VISCOSITY 15 IN KG 71H SEC)

opisz a3e

bplsz2 aqe AHS( 9) 15 DE® pOINT TEMPERATURE

nnis2 ase TEHPERATURE 15 N DEG KELVIN

aplsz2 aae

golisz2 87w ANS{10) IS MIXING RATIO R

opls2 age HIXING RATIO 1S IN PARTS/THODUSAND 1+E¢ (07001 GH/KG
boisz B89

onls2 G ANS(11) 1S SATURATION HIXING RATIO RS
ools2 q1e SATURATION MIXING RATID IS5 [N PARTS/THOUSAND l.Ee« t0/00) GH/KG
anls2 g2¢

nois2 93 ANS{12) IS RELATIVE HUHIDITY

dnlsz 94 RELATIVE HUHIOITY IS IN PERCENT {O/0!
ools2 5.

o182 95 ANS{13) I5 SPECIFIC HUHLDITY

nnls2 77e SPECIFIC HUKIDITY IS IN GM/KG

anls2 98+

unlsz2 9 ANS{I4) 15 SATURATION SPECIFIC HUMIpITY

0olis2 100
onisz 10le
oais2 102
ool1s2 103
noisz 105
upls2 105
ngls2 104
onisi 1a7e
onis2 108e
pols2 109
anis2 110
bois2 1118
apis2 112
anis2 113+
onis2 Li4e
gols2 1150
Gois2 114e
‘onis2 117+
op1s2 118
aglsz 119
Onlsz 120°
oplsz2 1210
o015z 122
n0ls2 123
nais2 124w
onis2 125
onls2 1269
bois2 127
opls2 128

SATURATION SPECIFIC HUNIDITY 15 IR GM/KG

ANS115) 15 PRESSURE SCALE HEIGHY
PRESSURE SCALE HEIGHT I5 IR KH

ANS{lé&) 15 DENSITY SCALE HEIGHT
DENSITY SCALE HEIGHT 1S 1IN KH

ARS51171 I5 REFRACTIVE INDEX DEVELOPED 8Y EDLEN 1IN TERMS OF WAVELENGTH ALODKE
INDEX 15 FOR Alm AT 288 DEG KELVIN AND 760HH ng

ANS{1B) [5 REFRACTIVE IKDEX DEVELOPED BY PENNDORF IN VERH5 OF
WAVELENGTH, TEMPERATURE, AND PRESSURE

ANS(1%} 1S THE HATER VAPOR PRESSURE IN MB

ANS{20} IS5 THE SATURATION WATER VAPpR PRESSURE 1IN HB

ANS(21} ES THE ZENIVS ANGLE FROM GROUNDSTATION 1IN RaADIANS

ANS{22) = THE 7aTAL GH/CHM®e2 OR COLUMNAR HASS ALONG THE SLARY PATH.

ANSI23) = TOTAL GH/CHe®*2 OF WATER VYAPOR ALONG THE SLANT PATHe 7 15
EQUIVALZNT 70 PRECIPITABLE CH OF WATER

ANSI2%]) = TOTAL PATH LENGTH IN CH

no ﬂﬂﬂﬂﬂﬂnﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂnﬂﬂﬂhﬂﬂnhnnﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂnﬂﬂ

ANSI251 1S5 VERTICAL TEHPERATURE GRABIENT , DEG KELVINZtH]



st

CT-v

RLITVOD 400

St

d Jd0

HDVA [IVNIDIHO

Dols2
00152

onis2
Dnls2
op1s2
nolsz
tols2
opls2
DDl&3
0DisHg

nnlss
oniss
0pis7
onlsn
anlsl

0Dl1s2
0oléd
nolay
ogclas
00lés
Gola7
a6irn
ool7zt

onl72
60173
ooiry
cnl7s
0olzé
nol1z7?
ooz2ol

tn2p2
00203
20204
no2os
aozos
gpzn7
oo2o7
oc21)

go21t
nog2j2
0n213
Dn214
no2t4
nnz:s
0021s
an217
op2y7
gpz22
no223
Do22s
0D230
no232
Do233
00234
co23y?
aoozs0
ooyt
onzs3

129
130
131
132e
133
134
135
136w
137
138
139+
140¢
151
142
143
144
1454
taae
1479
1489
149¢*
150¢
151¢
1529
53¢
164
185
1540
157
1584
159
1500
1619
1620
1630
1640
1459
164e
1670
1480
1400
170"
171
172¢
173»
174
175
176
177
178
179¢
150°
18l
182«
183
1aqe
185
186

C ANS{2)) THRU ANS{24) ARE CALCULATED 1IN SUBRQUTINE PATH.

C

€ ANS{26) IS HOLECULAR WE[IGHY
<

€ ANSt27) 1S NUMBER DENSITY [N PARTICLES/CHae3

c

(St 0RaEseas st euet gt sdnnetalsstaiisgutaslatanitenuntPatstificsaostior SRSCERIRGIRDOS

<

12

4

52

ANS{21=T{I}+WeDH ToH
ARS{&)=TVLIT)+0eDH TOH
ANSI{9)=TD(]1+LWaDH TOH
ANS{F)=PRES{PI1)sD+TVII)pANSL4),DH)

GO TO 14

I=lg v

ANSTI)=P(]}

ANS(2)=T (1)

ARSI&IRTYL])

ANSI9)1=TDI1)

ANSISI=Ge [RE/IRE+Z) )02
ANS{3)=ANSi{})eXHO/{RO%ANS(&) 1 #0000
ANSEHI=SQRT {12 4oROSANS(4)/XHD1/100+0
ANS[7)=XMO®ANS{2)/ANSLS)
ANS(BISBETAISAQRVIANSI2} )0 a3/ aNS12) 5]
ANS[25)mW

ANS{19)=E{ANSLIT))

ANSI2D)=ECANST2))
ANSLIQI=RIANSEID) ANSLT) gANSE2))
ANSTILI=REANSI20) )ANSTLYsANSI2)}

IF CANS(11)¢GTegoe)) ANSII2)m{ANSITO;/ANSIE1))n]000
ANS(I3)=QCANSI1) sANSI9))
ANSIIS)I=QIANSE)) 2 ANSE2))
ANS{16)wRO®ANSIA) 7 [ XHOoANS{G) ) e | s DE~DS
ARSI18)IwANS(15) /L | +0¢RO/7LXHOSANSIR) @D, 0]
ANSE26imXHOANSI2Y/ANS ()
ANSU271mEe02257C+230ANST L) * | 000.0/1Be31432E+07 0 N512))
If IXLAMDAGE«12500.001 GD Y3 3p

€ THIS5 HEANS IF XULAHDA 15 «GE. 1425 CH USE HICROWAVE REFRACTIVIYY

a0

31

7

146

51

ANS{171m]1 40+l sDE~OBel5432:8+2949810¢/(148emls/(XLAHDAR®2) i +255407/
1l emi o7 XLANDASS2] )]

ANSC1BIm oD+ i ANSLI71=140) e lCT7¢1+0+ARSI2I /72730160 )0ANS1171013425
GO To M1

ANS{18) =len+«0E=0&%*E77+6%ANSI1)/70ANSTI2))1+373000+00ANSELIS)/1ANSI2
118e2))

AHS(17I=ANS(18)

QETURN

R0 16 I=iq+H

PRESSURE

Il=]

IF (PP«GTaPi1)) GO TO 1§

IFLPP«P (1)) b4l 417

CONTINUE

HAx[J.Q

DHA=|00.0

DO 48 Is)1 1

HA=mHA+DHA

CALL ATHOS3I(HA,0} L12
1F (ANSII).LELO.D) GO TQ 92

IF tANS(1) ,LTa PP) GO TO 49



e AR e A RS T A T T e A e - e e s T T e

00245 187e 48 CUNTINUE

00247 188+ 42 DO 10 [=2,35

opzs2 189+ TF t14EQe2)s0Rs14EQe22.0Rs I4EQs23+0R.1EQ,24) GO TO 30
Doz254 190* ANSt]1=D.0

0p255 191 10 CONTINUE

Q0257 192° AHS(L7)=1.0

op2s0 193 ARSIlai=]l.D

Do2s1 194 Z=Ha

oo2a2 195 RETURN

no2e3 1946% %] Z=H{II)®RE/LIODD.0*(RExH{1}1/1000.,0)1}

on24H 197» G0 TO 12

00255 |9ae 49 IF (ABSLANS(1I1=PP} JLE. 1eD019P71) GO TO 50
D02a7 199 HARHA=DHA

ne27o 200+ DHA=DHAZ1O.0

00271 204+ GO TO 51

oa2z2 2020 80 I#HA

00273 z0Je GO 7O 9

Bo274 2040 17 I=i1=~)

00276 205 DaTy(L+¢1)=Ty{l]

0b27s 204* 1IFiDl 20,21,20

polol 207 20 D=ECONN/ALOG(P{I+1}/PUT))*ALOGITYII+1}/7TVI )
ondop2 208¢ ANS{&I=TY(I})®(PP/P{]))ea(D/CONN}

on3o3 209 HAHIT)I+tANST&I=TYI1}2/D

n03n4 210e G0 7O 22

o03py 2Ll € HA 15 IN HMETERS

0p3aps 212* 21 HA=H({1)+TVIT}eALOGIPP/PC])1/CONN

oodab 213 22 Z=HA®RE/{1DOD«0*{RE~HA/1000.0))

on3on? Zlbe GO Tu 23

ondio 215¢* END

END OF COMPILATION: NO DIAGNOSTICS,.



GT~v

@ FOR ATMOS],ATHPS)

UNIvAc 1108 FORTRAN V EXEC 11 LEVEL 25A =(EXECA LEVEL glaotanioh
THIS COMPILATION #AS5 DONE ON 09 HOV 73 AT 21:i0:25

SUBRDUTINE ATHDS3

ENTRY POINT 000351

STORAGE USED: CODE(l) poo4poi DATA(D) DOG223% BLANK COHMON{2) pogooe

COMHON BLOCKSS

0ooa

MATH

ooon4

5

EXTERNAL REFERENCES (BLOCX, NAHE)}

noo4 5QRT
0oo0s ALOG
00Ds NEXP&S
oop7y EXP
gato NERR2IS
STORAGE ASSIGNMENT
gool oools5 11k
oon} 000334 214G
ooa1 0003346 s53L
0003 UncEY% coNbu
acon aooz2pés [NJPS
0p0en k 000Ql&d S

nolnt 1e

enint 2= ¢ SUuUB

golnl 3 [

GDip3d qe

0nlos4 5e

00lg% be

opins 7e

ocios g

onlipns g

goios 16+

oG!S 11

oplos 12%

oolos 13+

onlos L4

oplios 15

0olaos 16*

golas i7e

colos i8¢

oalns 19+

optas 20*

oolos FA R

oolns 22

{BLOCK,; TYPE, RELATIVE LOCATION,; NAME)

oool oopo23 1276 oopi po0242 13L Goot ogo27é
cop! oono3sé 3L oooi oDOoO7H a4l ooo) nogl42
8001 Q00151 BL 00wl opoi25 9L 0pon R ODOLGS
H popDoD R pbpléd CoOMN 00D0 R 0DODOO H 000D R DODL&é&
0000 1 nODi&7 H 0600 R 000G56 P 0006 R OQOL4S
nopo R obop27 T 00Don R 0DD17Y 0000 R DOOL34

SUBROUTINE ATHOS3 {z,:D])

ROUTINE FOR THE 1942 STANDARD

S ALTITUDE IN KH

DINENSION HUZ23},T(231P022) 4 ANSE35) jAf2a0,22120)

COHMON /7MATM/ANS (HEDUH, CORDUM

OATA H/=5000+40+0,11000.0:20000:0+320000,497000,0,52000+0.61000:03
179000+0883739+249E452+ 010812908+ 1777773 144593eBr158073¢60 18557823
2+ 1849488455122 1972456861286 HB5e149,3763310351+4963556085154B275+86
253055450/ T/320065
312882154216.6512186065122805654270v85,27048597~ ;.1 180s5531BDe6G,
H210+654260+55,3600465+17080065¢111006521210085:° ar 65,1550v6541830e8
E51218004512420+565,2570645,2700e6573P7 | v275870+0511201325E+04,
62424632DE+02.54.47H87E*01,8448014,1-10705+5.90005E~01+1+8209%2~-01,
T1eD377E~O211 o BH3BE~D3 939 0075E~0H 174 3544E~DS 224525 7E*NS 50061 7E=Dby
BIebPHIE~QE1207925E-061146B52E~N415699609E™07+14883BE~0714*030%E~08,
9140957E~0813+4502E~0%11¢1918E=097 +A7320+4550

! 2889154206455 218055122B085,2709865,270:851252445+1800551}80+65,
2 21I0e0242%7a0+347449008924794102292111054541205¢59132107431932410
J1487eR0199942415060141507467 22/ =S000+10+0111000« 2000042320000,
4970004+520000 45100079000+ 70000+11000004+110000++120000¢+150000+
S, 1400004170000+, 1900009230000+ 3300000400000, +500000++600000+.
67000004/

18y
SL

HA

£z

0% nov 73

Opo!  Ogooss 2L
000l QO0332 s0L
DOD3 R ~00DOD AWS
€ono ! Ucol7o 1
0oD3  GEOO%3 REDUN

213103254494



ot~V

coly1d
goily
oply7
gol17
goly7
oglt?
0ol:7
nolyz7
onns
onl?
Doi17
no137
oolii?y
gol 7
0ol;7
ooly?
00117
onl17
oniy17
00117
oel 7
gol7
0017
ooli17
ool17
0oly7
pDoi?
ootz
ao0l:7
on117
ool?
go117
aply7
goly7
onl1:?
aoly?
ooizo
o012l
007 24
oGl es
0o 26
aniil
Opiaz
20135
oo137
00l40
aolql
boi42
0uly3
gotyu
ool45
onl&as
onls?
poiso
anlsi
nols4
00155
00154

23+
24e
25¢
25
27+
28¢»
29
ine
e
azs
33
ELL
5.
34
37
3B
9w
Hoe
41
42e
43¢
EL LY
H5®
458
HTe
4ge
49
50e
5te
52«
53
S
55e
55
57
56*
59
&0
bl
52
43¢
&
&5
&b
47+
&B®
69
70+
71
72=
73
74¢
75
74"
77
78
79
Bpoe

C
c

AAMARANAARAN AN OARNRNOOANOHNON

DATA S/7110e47,CONN/=34a1631947E-02/1RE/&036E*06/

A9 G QI RSB REIV PRV ISR 0SB S SRR RNPL SR PRSI R RGN HRANERERRSERSERPTENED

2Z 1S THE GEOMETRIC ALTITUDE FOR BREAKPDINTS ABOVE 90 KM

Hil) 15 THE ALT IN GEOPOTENTIAL METERS FOR SIGNIFICANT LEVELS

D I5 THE TEMPERATURE GRADIENT IN THE VERTICAL (DEG/GEDPM)

Tit1) 1S5 THE HOLECULAR SZALE TEBPERATURE AT A SIGNIFICANT LEVEL

A(l} IS THE XINETIC TEHPERATURE AT THE SIGNIFICANT LEVELS

PI1) 15 THE PRESSURE IN LB/FTse2, ACTUALLY IT WONT HATTER AND PRESSURE CAN
BE IN ANY SET OF UNJTS SINCE GNLY THE RATIO AT VARIOUS ALTITUDES RELATIYE
T0 PL2) 15 uSED

ANS(1) IS THE RaTl0 OF PRESSURES (P/PSL}

ANS(1)+, .01325E+03 FOR PRES IN MB

ANS(2) 1S5 THE RaT]0 DF TEMPERATURE (T/TSL)

AND(Z2)%288.15 FOR TEHP IN DEG K

ANS(3) 1S THE RaTl0 OF DENSITIES

ANS(I)e®]14225E~03 FOR DENSITY IN GHZCC

ANS{4) IS THE RaTIO OF SPEED OF SQUND (C/CSL)

ANS(4)#340.294% FOR SPEED OF SOUND [N M/SEC

AN5(5) IS5 "HE ACCELERATION OF GRAVITY (G/GSL)

ANS5(514980.665 FOR ACC OF GRAVITY [N CHM/{SEC*e2}

ANS(6) I5 THE RaTIO 05 MOLECULAR SCaLE TEHPERATURE

ANS(6)92B8+15 FOR TEHP [N DEG K

ANS5(7) IS THE MQLECULAR REIGHT

ANS(B) ]S THE RATIO OF COEF OF VISCOSITY [MU/HUSL)

ANS(B)*1+7894E~D5 TO COEF IN KH/H=SEC

W 15 THE VERTICAL KINETIC TEMPERATURE GRADIENT

THIS RApIUS 'REe 15 CHOSEN TO AGREE WITH THE U S5 STANDARD AT 80 KM, BUT T
ALSO 15 A BEST FIT TO0 ALL LEVELS BELOW ¢D KHe ABOVE 0 KH THE LEVELS
THAT ARE BREAX POJNTS WERE CALCULATED FROM GEOHMETRIC TD GEQGP USIHG YRE?

(R E N TR R YR RSN RN RE-T SRS RRRURRERRYSRRR RIS AL SRR RN R R R SRR NS RS NS R AR A 2 222X )

IxZe 10000
IF 1Z=-70000n0+0} 105050

10 CONTIMNUE
HAZRE«Z/(REeZ)
ANS(S)mFTue 2/ (REsZ)on2}
DA | Mwm,,423
laM
IF tHUi}=HA} 14243

] CORTINUE
GO TO SO

3 Inl-]
DE(TII+1)=T{l I ALHUT*}=HII))
Wo(ACEs 1 =ArT)22tHIE+L)=HLT))
ANG 25 =W
G0 YO 4

2 ANSLH)I=TLINI/TI2)
ANSE2)I=ALL)2A(2)
On(TII+II=T{IVD/LHIT+1)=H{]))
GG TO 5

4 IF (90000«0=2Z) 74749

7 OANSIGISITUII=tT I+ )T I} /L2201 + 13 =Z20 ) )0 t221 102} 07 T(2)
ANSE2Y=(ACTI=CATIT+13=ACTI) ) A0ZZUI+ =220 03 2200200/ AL02)
G0 T0 5



AIITYOY 9004 1o
TVNIDIQ

ST @dovg

LT~y

acls7
0D1s0
00143
anlas
00145
nolss
00147
aotyo
00i7t
col74
aniys
oolyzes
cniz7
op2o0
ao0zgl
gn2p2
ap2pl
on2gpd
an2gs
00204
ooz2p7
00210
oo2il
cn212
0o2i3
00214
op220
goz2i

Bie ANST&I={TE])=D*I{HIII=HA)IZ/TI2]}
a2e ANS(2)=(Al])=WetH{I)=HA}IZAL2)
EL IF t90000e0=2 ) Byt
aye ANS({7I1m2BaPsly
ase G0 7O 11
Bb4® ANSE7)I228a 94440 ANST2) FANSLE)
g7 ANS(H)= SQRTIANS(EIY
8as ANSIBI=SiTIZI+SI/LANSE2)IPTI2)+5))es5Q7 T LLANS(2))eard)
Bge IF (D) 12»123912
0+ CONNmOSALOGIP(I+1)/PUIN)/ZLALOGETET+) /T Y:Y
71 ANS[1I=PLT)2P{2)9 (ANSL&I®TI21/T¢] )1 e[ CONNI/DY
R2e G0 TD 14
23 CONNRALOGEPII+11/7PL) 2 LM {1+ =piT )T
g4 ANST1)=PLT)/P(21 EXPLCONNSUIHA=HIT))/LaANSLA eT (222D
95+ ANS(3)=AHNSL ) F/ANS(E)
95 ANSIL)=ANS{))+]).D]325E+03
7 ANS(21=ANS12)#288.]5
78+ ANSE3)=ANS(3)9] ,225E~03
?9s ANS(4)=ANS{q) eIy 0294
10G* ANSTSInANS(S) 7804655
101» ANSILI=ANS(4) 92288415
102 ANS(B)I=ANS{g)e],.7894E~05
103» Z=Z21000.0
104+ GO TO 53
105 DO S1 Im},B
105 ANS(1)=D0.0
107+ RETURN
108e END
END OF COMPILATION: NO DIAGNOSTICS.



@ FOR |nPU

T+ INPUT

T
[ UNIVAC 1108 FORTRAN V c£XEC |1 LEVEL 254 <(EXECA LEVEL E120100104,
(4] THIS COMPILATION #AS DONE ON 09 NOV 73 AT 21:10:27

SUpRour

STORAGE

EXTERNA

o013
Ooos
ooos
000e
ooor
o010
o011
ooi2
0013
ooie
0015

STORAGE

ooo!
coo1
0000
0001
opo0
0000
0000 R
0000 R
0000 |
on0? R

ooio1
ooiod
00i0)
ooio%
oolos
00los
colow
ocolos
ooilov
oolow
ooios
colos
oolow
oolow
oolos
00i0e

INE INPUT ENTRY POINY 001223

USED: CODE(1) 0O01276: DATA(Q) NDON27n: BLANK COMMONIZ2) nooooo

L REFERENCES (BLOCK, NAME)

E

F
ALTITU
PRES

R

EXIT
NRDUS
Niols
Nilo2s
NWDUS
NERR]S

ASSIGNMENT  (BLOCK, TYPE, RELATIVE LOCATION, NAME)

000402 11L ooo! 000051 11%6 nooi 000063 1236 0000 000123 13F
0007r4 2L ooo! n00&17 2036 noo1 000505 2216 0001 000542 2316
000025 25F 0001 n00733 2656 nooon ooni1l 3F ocooo 000024 30OF
001053 3076 0001 nDI1131 3L nooo 000143 32F 000! 001079 3L
000116 9F 0001 001023 SL noo! 001156 6L ooo! oolio21l 7L
000151 86F o001 p0os0? 991L 0001 000540 9 2L 000 - 00060} 995L
000010 CONDE 0000 R 200016 DELT no03 R NOONDOD E 0004 & 000000 ¥
000019 HZIERD 0000 | nOOOQ1d | 0000 | 000000 ID oooo 000204 INJPS
000021 L 0000 | 00DO11 NSAT) nooo R ronot2 own 000é R ODODOD PRES
n00000 R 0000 R p0DD22 REL nOo0O R NODD20 RI

1* SUBROUTINE [NPUT (P, T,TD,H,TV,M)

2. DIMENSION P{1Q0)+T(I00),TD(INO! HILIDD)TVLIDD!

3 [4

4 DIMENSION Ipl8) LIz

s. (......‘....................."...........‘............'.'.........‘............
s

7 C THIS INPUT SUBRQUTINE 1S SET UP TO TAKE STANDARD PRINTOUT UF CODE WV .

C C (IE SIGNIFICANT LEVELS OF A RADIOSONDE) AND SET ALTITUDES, VIRTUAL TEMP,
' C DEWPOINT TEMPERATURES, AND AMBIENT TEMPERATURES Ox IF A BLANK CARD

10e C PRECEEDS THE DATA THE INPUT DATA IS OF THg FORM MEIGHT, PRESSURE,

te C TEMPERATURE, AND RELATIVE MUMIDITY

12+ C
])l (OCQOOCOOOOOOOOOQOOOQ.....00000'.....00..00....0.0‘....0.0.-‘....0‘....0.0..0.0.
14 C
15 CONDE=SH
16* NSATlwSH

09 nOvV 73

cool Oooloo
oooo 0o0l3é
oo01 001037
ooo1! 001 1%
oooo0 oooi2?
0005 R OOCOOO
0000 ® OQON!7
0000 | 00001%
0000 R 000023

13le
24F
Jole
st
855F
ALTITL
GUESS
v

e

213103827 79



61~v

oolo7
golio
ool
op112
anizo
colzo
nolzl
0olz7
oniz2?
ooi127
oorz7
oplz7
00127
oolz7
oglz7?
ani2?
onl27
Dot27
00130
aolal
onlyl
an1iql
{0i41
nols41
cals2
goly2
0142
oplag
anig2
0ptad
nok4é
Gpi1s0
nolsl
naisd
gnlss
0olsé
00140
0olald
Dolas
00les
an17o0
onlyl
oolz2
00173
ooty
oo178
an2o0
0p200
002p0
002o0
goc2p0
0p2o0
gozpl
G02p2
0bzp2
og2o5
o213
002313

17+
18+
19
20+
21
22¢
23
2ye
256
240
27
28s
29¢
ape
3je
k$-1]
33e
3qm
3gs
36
37
3ae
ige
4pe
qye
42e
43
44s
45
44
47
48
4se
soe
51
52¢
s3e
5qe
554
S6®
57e
58e
59
50
41
a2e
43
sy
65+
b4
&7
sae
59
70
71
72¢
73e
7us

OHugH
Hag
Hi13}=0.0
READIS,301} tI0¢1s121,9) Liz
30 FORHATIBAS) Lz
| o
WRITZ(6425) (1611, 1=1,8) LIz
25 FORMAT (1Xs41X,°EARTH RESOURCES HODEL ATHOSPHERE.19&69",
8//7242% 4 "MODEL LOCATION “18BAG . LiZ
1 o/ 7> 29%,¢THE SIGNIFICANT LEVELS FOR THE NODEL ATHUSPHERE
ZARE AS FGLLoWS'.I;127:.'ALT'.IDxn'PRES'.IﬂX.'TEHP':?K.'ID'ullx L1z
34*TY' 10X, *HZERODY Y Liz
4-27!-'IH?'-tuxo'(HBl'.lOX.'(Kl'.IBX.'(KI'.IDX.'IKI'.IDA.'IHI'.I L1z
C

cl'l.o-‘.‘IOOCICOOQ ...‘...".l.‘iGGQCI-l.l'&.Gl’l..-l..-'ll.lIll.l.lI.....ll‘.."
c
€ THiS SECTION ENPUTS CODED DATA
[4
D0 | I=1:l00
READES 31 PrID.TUI!,TDLII, KL
FORHATI(1XsF3eD0s1X,F320,F2.0,4F10,0}
TAlS 15 THE FORMAT FOR READING RADIOSOHDE DATa
HZERD §§ THE ALTITUDE IN METERS ABOVE HEAN SEa LEVEL OF THE STATION
FROM WHICH THE 8ADIQSONDE WAS LAUNCHED
IF (14EQ@+t) HZERD=H[!)
ALTITUDE IR HETERS
PRESSURE IN HB
T IN DEG CENTIGRADE
To 1S TEMPERATURE DEWPOINT DEPRESSIoN IN DEG CENTIGRADE
IF (P{13eLE.OvDeANDTIIIeLE+DeDsAND TDL1} LEsD O} GO TO 11
IF (Pt11+LT.0+0) GO TO 2
LEd-E8 |
1F tl1elLEs®ieaNDeP(1)sLTH100:0) PtII=Pl1}+10B80«0
IF {(ABODITL]),2+01eGTeCeD1t T(TI®=T(])
T{li=eTilreay
IF {TOLI) +GTs 01 o4AND, TOL1) LLEs 50.0} TOL)=TDC I en}
IFUTDCI) +GEe 510 oANDe TDUF) JLEe 5Sen} RRITELS,H)
4 FORMATI1X,"INVALID TD INPUT DATA')
IF (TDU]) oGEe 5640 oANDa TOLIl) «LEe 990 TOl(L!=TDII}~5040
IF (TDCI)eLEeeDl) TOEII=T(I) 2273018
TO{1)=T¢l)=TDULI?
TUIImT(I)+27318
TO{1)=TDI132273414
TUCEI=T(10/¢leD=(0«37803%ELTOILIISFIPIIYaTEINIZPLINNY
IF (leNEel) HUIISALTITULTYIL) ,TYCI=t}4PCT}PUI=1)4HIIn13)+HZERD
I CONTINUE
GO TO 2

[a Nl o 7Y

[aNalalal

c

c“-.l-UIIOCI-II..OIII-QI‘.QQ'.0"..‘..'....0....0.0'.3..0.&.I‘l.’.'lll...l'....

c
¢ THIS SECTION INPUTS NON-CQDED OATA
C
11 M=g
DO 12 I=Ls1l00
¢ THIS 15 THE FOaHAT FOR READING SIGNIFICANT LEVELS IN NON~CODED FORH
READ (5,13) H{I)PL{1),TIID,TDLI}
13 FORHAT {E9¢11E12464F7+2,F3:0)
c Tpél) HERE, 1S RELATIVE HUHIDITY UNTIL % TDCI) IS5 FoUND BY 1TERATION



e~V

og214
oouzia
Bo216
oozzop
00223
op224
oo225
00224
00230
0p233
00234
00235
00235
aD241
Dp243
0n24s
00246
o247
0p2sno
go2s}
00253
op2s4
0p2sy
0nzss
08250
00251
00282
002&2
0pn242
on2s2
00Za4
0p2s7
gg2ri
onzz2
op27z
oo2724
00275
oo02rs
00300
ondo3
ooigs
06 >pé
00311
Qo313
00314
00315
0o31s
0o3ts
00336
oo3zo
oo3al
0G3al
00334
003234
0p3as
noas?
003n?
00350

75¢
76¢
770
7ge
79e
aoe
B1e
82e
Ba*
aye
g5
B6*
are
8ge
age
?0%
91
92e
93e
9ue
95
v
976
98+
79
L1age
101
10z
i0)e
104
105+
106
107+
108+
109
110"
Pl
112+
113¢
1149¢
115
1156%
117¢
118
119+
120
121
122
123
1249
125%
126
127
128+
129
130
131
132+

IfF 1PiIl.LE.B.0) GO TOD 2
IF (TeNEs1) PULYEPRESIP{I=1 AT )=T{Tup ) )7 tHE )=l =1})eTlim],TH
(RAFLIBRESIIDTENE
DO 851 JJd®1,6
DELT=10G.0
GUESS=D.D
Ri=RIEITI(I ) PLIY,T{I))
IF{R1.LTeE=&) RI = JE~b Liz
992 D0 990 L=i,i!l
GUESS=GUESS+DELT
REL=R(EIGUESSY,.PI1),GUESS)*100:0n/R]
AxREL~TGII)
IF (0) 9904991,995
290 CONTINUE
WRITE (6.855)
855 FORMAT (1X,9EXIT DUE TO INABILITY TO FIND TOV)
CALL EXIT
995 GUESS=GUESS«DELY
DELT=DELT/ 1IN0
991 IF (ABS(Q'+GT+e01) GO TO 9%2
TVILI=TII}/0Le0=10s37803ELGUESSI®FIPII)aTIIXIV/RILD)IE
IF {1+NEwl) PUIYSPRESFPII=1) (tTVIIImTVIE=10 )/ tHET =HIT i) TYiT=])
1eTVIL}sHIT ) mHI =11}
85) CONTINUE
T011)=GUESS
HxHe )
12 CONTINUE
C
CP 2300000002000 RERaR eIt sdtassuddRitessuustutitelsnadagidsstsansistopsne
<
2 D0 5 I=|,.H
IFiTDI3) «LE« CeD! GO TO 7
TUlrisTL{II/11,0~ID+«37B03°ELTOILI)eFIPL{IY TI/PE1NY)
IF [TeNE«ll PrII=PRESIP(I=] 3, tTull}=TVIiI=3 ) /tHII)=HLTI=]2),:TVYLI=1)
13TV (1), HULYaH{l=1}}
GO Yo 5
7 Tvili=Tin)
S CONRTINUE
DO 26 I=M,ipl
Hil)=H{H)
26 PLL)ap(W)
00 & I=|sH
IF ¢ABS(T{1)=TD{1)),GT. 1 ¢D+Ht1)wDOO?77: 60 TO 23 L1z
CONDE=SHCONDE
NSATI=5HNSATI
ONX5HON

33 IFUHZERG+LT,s14E=340ReJ4GTo}) GO TOD 31 LIZ

27 WRETEIS9245) HULI4PLEI 2 TII}4TDLIY s TVE1 ) sHZERGVCORDE s NSAT]eON Liz
24 FORHAT(20X,1P2EL1343+0P4F1342,1%X12345) Liz

Gu 70 2% Liz

31 WRITE (6432) HUTIZPEY) (T2 TROL),TVIL) ,CONDESNSATI 0N Liz
32 FORHAY (20X,1P2E13+3410P3F1342,14%,3A5) Liz

A5 IF (CDONDEEReSH } GO TO & Liz



e~V

ppasz2
00353
anass
00355
opnas?
00341
00342
06343

133+ CONDE=SH
134e NSATI=5H
135+ ORujH
13s* & CONTINUE
137 WRITE [&,4B5)
138+ 86 FORMAT (/7))
139 RETYRN
{4p0e END

END OF COMPILATION: NO

DIAGHOST]CS,



=
i

§ FOR REFRAC,REFRAC

Y UNIvAC 1108 FORTRAN V EXEC ] LEVEL 25A <={EXECB LEVEL E12010010A)
7O  trls COHPILATION #AS DONE UGn 09 NGV 73 AT 21319:3)

SUBROUTINE REFRAC ENTRY POINT DODI1?

STORAGE

COHHONR

0003

USEDG: CODE(I) 0ODI42; DATA(D) DOBO3p: BLANKXK COMMONIZY ODODOO
BLOCKS:

HATH po004s

EXTERNAL REFERENCES (BLUOCK, NAHNE}

ooos
Goas
000é&
ooo7

S5TORAGE

Qop3 R
0oco
good R

colol
onio3
ooios
oolo4
oolp#4
acios
oolny
LR
09104
oc104
00to4
gotoH
onlon
golo4
eolo4
agloy
oolo4
0o1as
noolos
opio7
LERT
oottt
D112
00133
onli4
opItLs

HODATH
SIRINV
SIN
NERR3S
ASSIGNMENT (BLOCK, TYPE, RELATIVE LOCATION: NAHE}
DO00C0 AMS ono3 a0pna4d CONN goog R 0000D2 DELY 0060 R 000G0& DI
000gLE 15ps 0000 R pODGO3 PP ooDd R 000043 RE 0005 R DODGDO SININV
oooonl s2 coon & g0DDD7 XMl 000D R 0D0DD5S xN2
Le SUBROUTINE REFRAC (Z1,Z2sXLAHDAPHI PHIPR,PSISLANT)
2e DIMEKRSION ANS5135)
3s COHUON ZHATH/BNSPE.CONN
He
50 :llo‘..tiilllottl.0.!0...l..li.lnl.nltl.!!..!t!tI!lbt'!'!."i.i'l...'ll...lOO'OI
-4 C
7 C IN ORDER TO CALCULATE A COKTINUOUS PATH YOU HUST EITERNALLY SET PHIsPHIPR
as € Zly 22y FPHI, AND XLAHDA ARE INPUT VARTABLES
9e € Z1 AND 22 ARE IN KH AND XLAMPA IS 1N NICRONS
10+ € PHIPR: PSIy AND SLANT ARE OUTPUT VARTABLES
tie C PHl, PHIPR, AND PS1 ARE IN RADIANS AND SLANT IS IN CH
120 C IF vyOuU WANT AMOuUNT OF GHM/CHe#2 (COLUMNAR HASS) OF ATHOSPHERE FROH 2} TO Z2
13e C USE ANS{3)#SLANT. GH/CH#®2 OF AATER IS5 ANSUI)eSLART#ARS113)1/71000e0
14e < SINCE ALL AnS ARRAY I5 IN COMHON, YOU CaN 00 TH1S EXTERNALLY,
15 4
16% CAC OB O ss It e t0 QPR R alenscstigetadsaisvitesapdoeuienetntuRdesetsnsaatvodtapes
17+ c
18+ SI=RE+21
19e S2MRE+Z2
2be DELT=1ZIZ~21}/240
2ie CALL HODATH{ZZ+DELT PP, GHALTI XLAHDA)
22. D2ZxANSE3?
23 XN2xANS{18)
24 CALL HODATH {Z1+DELT PP 4HALTLXLAMDAY
25 DiseANS{ 3}

26+ AHE=ANS(1B)

69 NOV 73

0060 R 000009 p2
0O0B R 000000 St

213102312352



ool1s 27 PSI=SININVISI«SINIPHI)/52)

gol? 28e PHIPR=SININY(SI®SINIPHI)oXNI/1520XN2))
gotzo 29e SLANT=5{=SINIPHI~PST}/SINEPST)#) «0E+05
00121 3os RETURN
i 00122 31e END
| 28
: e & END OF COMPILATION: NG DIAGNOSTICS
| 3
© 5
8 iy
SR
B o
;% =
4 ¥

€3~V



@ FOR PATH:PATH

21310233+ 15
UNIvAC 1108 FORTRAN V EXEC 1! LEVEL 25A ~{EXECE LEVEL EL12010D1048)
THIS COMPILATION WAS DONE ON g9 MOV 73 AT 23310133

SUBROUTINE PATH ENTRY POINT 0OD1Q20

STORAGE USED? CODEL1l) 002112¢ DATAID} 0002621 BLANK COMHON(2)} pOoOOODD
COMHON BLOCKS?:

opo3 HATHN 0ooo4s
ago4 H0ATH 000137

EXTERNAL REFERENCES (BLOCX, HAME)

0oos HODATH
poos cosiny
ooz SININY
ool10 cos
oot SIN
an012 SQRT
0o13 ATANZ
on14 NWDUS
0015 R102s
ooié HIOIS
0017 NERR21S

STORAGE ASSIGNHENT (BLOCK, TYPE, RELATIVE LDCATION, NaME}

ocoo goor72 )10MF caono nopi3s 1p5F 000t ope212 j44a 0po1 oph254 145G ooot Bop2sé 1706
ooo!l noop3?l 2226 nool 000765 2223 0oo1 0Bo521 283G ooni 0po0543 271G cool 000771 353g
090} 000777 B83aL ooopD 0oo2p! 87F oo oo0io2 aer 0001 Co0%562 BFL 0Dp0 R OOOODO A
God0 R DQCO35 xBD 0003 R QODODD ANS QOO0 R 00O} B Dooo R 0QODIY ¢ NCO0D R BDOLO20 COH
0003 000044 CONN 0006 R QDODOO COSIHY 0004 R Q001349 DELP 0000 R GODOY3 DELT Q0G0 R 000074 DyH
0oD0 R 000047 DI goaoD R 900067 D2 0000 R 0DOD&& HAFDEL 000D R DODO34 HL 0000 R CODO03L HS
go00 1 00C023& | ooog n0N230 INJPS noon 1 o0N04Z o 0pQo | DoOQs) T DEOGD 1 DOOD&ER JTP
0004 ! 000074 K1 ooo0 1 pbpoDA! K1dd nooo I 000037 A 000K R Q00036 PATHH 00C0 R DODD2L PBAR
oneo R 00DO40 PHI 0000 R pDOD4S PHIINT 0000 R ODOOD73 PHIPR 0000 R 00DD17 Py 0000 R DODODHM PP
0000 & 000D22 PSAT 0oDo R rDOD?2 PSI 0084 R 000136 PSURF 0000 ® 0DOO7S Q 2ot R DOODD25 @)
0pob R 0ODD26 Q2 po03 R pOOO43 RE 0007 R Q0ODOD SININV 0000 R 000052 SuM 0000 R 000053 suHl
0000 R 000059 SUH2 0000 R nODBS7 SyH2p 0006 R 000055 SUH3 0000 & 0ODOD5& SunY 0000 R ODOODSD SUM4P
0QoD R 000064 5! 0000 R 0000&5 52 poan R 000023 TSAT 0000 /R 000024 TSURF BpoO4 000135 uconyv!
0p0% R 000000 WATEHH Qoon R nGO050 AATER1L Qoo0 R 0OOO70 WATER2 0000 R 000032 XL 0000 R 00005} xul
0000 R 000071 XN2 0OD0 R nDOO27 2§ 0oon R 000033 vi 0po0 R 00D0CG30 ¥S 0o0% R OODQ75 222
0oD0 R 00GD4s 21 QnoD R pDD0G3 22

oplot i1e SUBROUTIKE PATH {(XLAHDA,ZS5,PHIS, THETAS,ZL ,PHIL, THETAL)

goina 2+ DISENSION ANSU35) ,A1333),803),C031%ATERMN(I0T PATHNIIO) 222031}

0DLoH 3 COHHON FMATM/ANS,RE,CONN

0005 Ge COHHON/HOATH/NATERH (PATHH X1 ,222DELP,UCONV]PSURF

0ol 5 DATA P1/301415892457,L0K/.01745329257/



oolos
oolos
ooloe
tolos
oolas
dolos
oclios
oplose
oolos
oclos
colos
Ooloa
oolos
oolos
colos
ooine
ooloé
oolos
oplos
Goloo
oplos
0plos
nolos
0010é
Boics
oplns
oplos
oalose
Golok
oglll
ooli2
0cii3
; ool
o] ool11s
L Y0 aclié
opl17
galzo
ool2}
0pl22
ool 23
LI L
Qo125
Doi2é
oa1z7
Dal1in
antal
oni3z
antsl
oolas
0o135
0olLié
ocolaz
oolso
agly}
00in2
0otN2
oplad
opl4s

iy
0

<t
3008,
rgﬁf&j}

o

Nl 1)

Ca-v

i et a4 e ereme e Ly

L®
Te
Be
s
10+
11
12+
13+
14e
15°
ls®
17
(-1
19
20°
21
22
23
2qs
ése
26"
27°
28*
29
3oe
e
3z»
13e
4
ige
3se
37e
ige
i
40
q]=
42
43e
Hye
459
45
47
4ae
Hos
50¢
51+
52
53¢
R R
55
545
57+
1A
59+
60»
s1°
620
&3¢

ol al

AN AAAANARNANANRNANYNA DA D AD

4100201 40B 4SRRI RER NSRRI R ISR OERE RN ARRRARNBERARNRINREBS. FENNNERRERBTNIIN

QUANTITIES ENDING I8#4 S ARE FOR THE SATELLITE

QUANTLITIES ENDING IN L ARE FOR THE GROUND LOCaL

=Ql= AND =-G@2= ARE DUMMY VART1ABLES

-X5, Y5, AND HS= ARE THE RECTANGULAR COUORDINATES OF THE SPACECRAFT
-XL, YL, AND HL~- ARE THE RECTANGULAR COORDINATES aF Tnk GROUND LOCAL
THE ANGLE ABD Ig THE ANGLE BETWEEN THE SUISATELLITE POINT AND TARGET.
ANGLE AaD IS FOuND BY USING THE DOT PRODUCT AND TAKING THE IRYERSE COS
»00%2833 RADIANS 15 THE TOTAL REFRACTION Of A PASS THRU UsSe STANDARD
'SUKY I5 THE TOTAL ANGLE CHANGE DURING REFRACTION

*SUMI* IS THE SuyM OF aLL D.LTA X1 CALCULATED &Y LA% OF SIHES

YSUH2' I5 PRECIPITABLE CH OF WATER OR GH/CHMs*3 DF waATER VAFPOR

YSUH3' 15 THE ToTAL COLUMNAR MASS In THE SLANT PaTH

YSUM4* 1S THE TFQTAL SLANT PATH IN CH

PHI 1% IN RADIANS

ANS[21) iS5 THE zENITH ANGLE FROM GROUNDSTATIOn IN RADIANS
ANS{22) = THE TOTAL GH/CH®e2 OR COLUMNAR HASS ALONG THE SLANT PATHs

ANS{23) = TQOTAL GH/CMe#2 OF WATER VAPOR ALONG THE SLANT PATHe IT IS
EQUIVALENT 10 PRECIPITABLE CH OF WATER.

ANS5(29) = TOTAL PATH LENGTH IN CH
I T T e e e R R R TR R R R R R T R R R L Y

PHIS=PH]SesCoN
THETAS=THET 4Se {=CON}
FHIL=PHIL*CAN
THETALARTHETALe (<~CONY
ANS{])n~14+D
- CALL HODATH(ZSPBARYHALTI 1 XLAHDAL L1z

DELPuANS{ 1}
PSATRANSLL?
TSAT=ANSI2)
CALL HODATH [ZL PBARIYHALTI  XLANDA) LIz
DELP=ABSLANSLT)=DELPY/FLOATIK])
PSURFxANSil)
TSURFRANS(2)
ZZZIK1+1)=ZS
ZI2c11=ZL
RQI=RE+ZS
R2=COSEFHIS)
ASmQiecOS(THETAS)*Q2
YS=Qles ¥ ITHETASieQ2
HS=Q|eSINIPHIS}
Q2=COStPHIL}
QI=RE+ZL
XL=Q|sCOSITHETALYWR2
YL=QleSINITHETALInG2
HL=Q1eS5INIPRIL)
ABDICDSINVI'leixLl+(YSOVLI*IH5'ﬂLIIIISQRTGXSUOZ*VS"ZOHSUUZI
I18SQRTIXL 82+ Y 902+HLOu2} 1))
DO 3 [I=1,3

3 Ctl)=0.0



9c-V

polys
[sHRET)
oolisp
Qaisg
oois2
00153
BT
apiss
golsé
o0Ls7
00140
apisd
oota2
1103 ¥k
00154
0017
38 I -
00175
onize
onlz?
00260
ne2o01
ng2o02
goco4
aozg?
gonzo7?
gu2o7?
oezip
og212
00212
Qp212
no233
oga2a2p
onz2l
on224
06225
ag232
00233
op23%
op242
oD244
00245
00244
cQ247
00250
fp2st
go2s52
opesd
0n254
po2ss
00254
00257
00280
op2sl
00242
0p2ss
002&6
onaav

649
&ae
134
&1
4B
69
70+
71e
72"
T3
74s
75"
76*
77
78+
79
80
BlL*
aze
: 3 L
age
as*
g5
B7#
BB
age
90+
qi*
Q2e
73
Sus
95
450
Q7e
989
e
100e
101
102+
103
104
105
105
1c7e
108
109+
110+
111
112%
113
1i4®
115
114
117#
118
119¢
129+
121

¢ FROM HERE TO STATEMENT 4 FinNDS THE vECTOR (C) FRUM ThE TARGET 7O THE

C

-1

105

104
1910

8%

SATELLITE

ALl,1)1=STHIPHILISCOSITHETALS

AL2,1)1==SIN{THETALY

A3, 11=COStPHILI®CUSITHE TAL)

AL1,2)=SINIPHILI®SINITHETAL)

At2,2)aCOStTHETAL)

AL3,2)1uCOSIPHIL)eSINITHETAL)

Al]l,3)==COSIPHIL)

Al2,3)=0.0

A{3,3)35TINLPHILY

il I=XS=Xp

Bl2 I=m¥YS=Yg

Bl )sHS=HL

DO 4 I=},3

PO 4 H=],3

Cilymatl HIaBiMI+CLT)

PHIL=PHILZCON

THETAL=THETALZ 1=CON)

PHIS=PH]S/CON

THETAS®TRETAS/t-CON}

Phi=sATANZISQRTICL I Ye*2+C{20022),C13})

IF IPHIeGTe,017)PHI=PH]I=400928313

IF (PHI/CON,GT.90.0IWRITE (§,88)

FORMAT (/777 ,1%s"HARNING,2ZENITH ANGLE OF UNREFRACTED PATH EXCEEULS
190+ DEG's/,1Xs*IT 15 HIGHLY PROBABLE THAT THE AIRCRAFT Orp SPACE
2CRAFT CANHOT SEE THE TARGETY,/77)

HRITE (56,1051

FO;LAT l;Hl?' FOR THIS HODEL,THE LEVELS ARE CHOSEN AS FOLLUWS*.///
179 16X, YALTITUDE PRESSURE TEHPERATURE® , /416X,
2 KH HB DEG K*)

HWRITE (6,10u4) ZZZL1).PSURF s TSURF

KiliwKi=1

DO 1410 J=1,Kj11

CALL HODATHM(ZZZtJ+11»PSURF=DELPeFLOATIJ1+aHPRES,XLANDA)

WAITE (6,104 ZZZUJ+1),ANSL]1) (ANSL2)

FORMAT {1X, 9X,1PIE19.+5)

CONTINUE

HRITE (&40104) Z22UIK1%))4PSAT,TSAT

IF IaBSIPHIS'PHIL!-LTo-loaND-aBSITHETAS-THETALI-LT--I) G0 1O 2223

DELTw(ZZZI21=22241)1710.,0

CALL HODATH [ZL+DELT*+5,PPy4HALTI +XLANDA?

PHIINT=PHI

Z1=ZL

DI=ANSI3)

WATERI=ANSU1 )

ANI=ANST18}

SuUH=0.0

Sudl=Q.0

SuUH2=0.0

SUHIE(.D

SUHY=Qp.0

SUHZP=0,

SuUH4EPa0.

DO 2 J=1,KI1

JIati0estJ=121+1)

JTPu{QOr )

DELT®EZZZtJa13=222(0013710.0

T



Le-v

DOz70
00273
00274
Qa2z7s
0D27&
ao2z?
on3ol
golig2
op3o3
on3os
0030s
godps
onln?
oca)o
003t
onay2
agal
0Ddy
00315
QD33
00337
onaao
00321
onaz3
0p324
onazs
0nDa2é
00330
o633l
on3az
0D3al
ogdas
00d3s
Qoaay
00340
[ ELH
an343
06345
1R ET
00347
00359
0o3s5i
0pas2
00355
00357
co3sn
0034t

122 B0 1 I=JT.J7P
122* Z22=2)+DELY
124 SiwRE+ZY
125 SZuRE+Z22
124* HAFDEL=DELT#+5
127 IFIL+EQulXE210)) HAFDEL=D«
128+ CALL HODATH tZ2+HAFDEL PP ,SHALT] +XLAMDAY
129+ D2=ANS(3)
130 WATER2=ANS113)
131 XN2=ANSI18)
112+ PSI=SININVISI*SINIPHI)I /52D
111 PHIPR=xSININYISLIeSINIPHII®XNL/IS2%XN2})
13ge DUM=DIsSL*SIN(PHI-PSII/SINIPST)e]DE+DS
135» SUHIxSUH+PRI=PSI
134" SUH2=SUHZ+WATERI*DUM/1000.0
137e SUM3I=SUHI+DUH
138» SUMGeSUNR+DUM/D]
137 SUM=SUH+ABS (PHIPR-PST)
140 PHIxPHIPR
143 Zi=z2
142 Di=D2
143¢ WATERI=NATERZ
144 I XN1=mXN2
145 WATERHIJ)I=SUH2=SHLUNZP
146 PATHH(J I nSUKA=SUNGP
147 SUNZPaSUM2
148 2 SUMYP=SUHY
143 B2 CONTINUE
150 Q=S5pHI=ABD
151 PHI=PHIINT=Q/24D
152 IF tABSIQ)eGE.s00O1) GO TO 89
153 ANS(211=PH]
159+ ANS1221=5UR)
155 ANS 123} =SUNH?
156 ARS(24=SUHY
157 If (PHIZCON,LE.S0+0} GO TO B3
158+ WRITE (4.+87)
155 37 FORMAT §1Xe77/721%+t THE AKGLE FROH ZEWITH IS GREATER THAR 90.,0')
1a60* ANS(22)=0.0
1&1¢ ANS(231=0+0
162% ANS(24)%D0+0
1563 GD YO 83
164 2223 DO 2224 [I=1,.Kt
1565+ 2224 PATHHE11=(22Z201+11=22Z111)*100000+0
164¢ ANS5(21)=DeD
147 83 RETURN
168 END
END OF COMPILATION: NG DJAGHNOSTICS.



8c~v

W FOR COSINV,COSIHV
UNIVAC 1108 FORTRAN V EXEC {1 LEVEL 25A =~(EXECs LEVEL E120100184)
THIS COHPILATION WAS DONE ON Q9 NOV 73 AY 2131D:!3s

FUNCTION COSINY ENTRY POINTY 000025
STORAGE USED: CODE(1} goopdt: DATAtO) pooGlld BLANK COMHON(2! ppOO98

EXTERNAL REFERENCES (BLOCK, NAHME)
onoa SQRT

ono4 ATAN2
go0s NERF3S

STORAGE ASSIGNHENT (BLOCK, TYPE, RELATIVE LOCATION, NAFE}

00GO R 0ODOGO COSINY coon opoon2 tNJPS

oplol ie FUNCTION COSINYIA}

oolol 2¢ C THIS FUNCTION CALCULATES THE IKRVERSE COSINE OF vav,
Toinl ae COSINVRATANZ ISGRT (1 0=Aee2) 4R}

oolgd qe RETYRN

oolos 5e END

END OF COHPILATION: HO DJ1AGNOSTICS.

09 wDV 73

2313103350173



B FOR SININV,SININY 09 nov 73 21310337592
UNIVAC 1108 FORTRAN V EXEC 1] LEVEL 25A «~UEXEC3 LEVEL E120100104%}
THIS COMPILATION WAS DONE ON D9 MOV 73 AT 21:1D:37

FUNCTION SININV ENTRY POINT 00DOJH
SYORAGE USED: CODEILl) 0Qg0g44: DATAIO) pOUOL7i BLANX COMMONI2) pOooOOQO

EXTERNAL REFERENCES (BLOCK, WAHE)
aans 5QRT

apos ATAN2
0005 NERR)S

STORAGE ASSIGHHENT {BLOCK, TYPE, RELATIVE LOCATION. NAHE}

ogol aoaop? 1L oooo ooopo! iglF 65000 aoce1! [NJPS apeo0 R 000CB0 SIRKINV
onlaol ie FUNCTION SININVIA)
aolol 2 C THIS FUNCTION CALCULATES THE INVERSE SINE OF vat,
tnlica 3= IFLAWLTeLs} GO TO |
oolos qe 161 FORMAT (% ERROR IN SININV « Ax=¢F]2,9)
tolgs 5 A=,
tolo? & 1 SINIRVEATANZLALISAHTLI«0=A%s21))
nalia 7* RETURN
oplig g END

END OF COMPILATION: NO DlAGNOSTICS,

e
]
D,

D

e e e et 1 e e A - o e 2 2 e A e+ e e P BN A1 4t e . At



0e-v

R FOR @,Q
UNIVAC 1108 FORTRAN V EXEC I} LEVEL 25A ~{EXECH LEVEL £120100104;
THIS COHPILATION WAS DONE ON DY HOV 73 AT 21t1p0:39

FUNCTIOH @ ENTRY POINT Qo0OD3N
STORAGE USED: CODE{1) DODO3&: DATA(D) GOOO13: BLANK COHMON(2) Q00000

EXTERNAL REFERENCES [8LOCKX, NAHE)

0onla £
0004 NERR3S

STORAGE ASSIGNMENT (BLOCK, TYPE, RELATIVE LOCATION., NAME)

oge3 rR oloooo E oooda n0n0os5 INJPS o0po R QDOODOD © gooo R OQOODY X
anlot 1 FURCTION QLP,T)
golol 2 C Q@ = SPECIFIC HUMIDITY WITH URITS OF GMsKG
oolol 3 C SPECIFIC HUMIDITY=GM OF WATER VAPDR / (KG OF AIR,INCLUDING WATER VAPOR)
golpa 4e X=E(T)
oeilp4 5e Q=0 b2197¢%/(P=D+37803eX1401000.0
obios &* IF {(QasLTeDen! @=xB.0
polo? 7 RETURN
oolia as £ND

END OF COMPILATION: NO DIAGHNOSTICS.

0% NDV 73

21310237 H2



TV

@ FOR ALTI
UNIvAC 110
THIS COHPI

FUNCT 1O

STORAGE
COHHON

gon3

EXTERNA

onoy

=
rg &3
§§ PO0S

S
Eq:
&

solot
nolpa
anlol
a0inl
0slod
opto3l
galo3l
ootol
0olpl
anlo3l
0algl
aploy
galos
onlps
oolit
ooli2
obDiia
agi14
op11s
opnlié

STORAGE

goat
o000 R

END

TULALTITU

8 FORTRAN V EXEC 1l LEVEL 25 =[EXECS LEVEL E12010010A)

LATION WAS DONE OM 09 NOV 73 AT 213lp:dg
H ALTITU ENTRY POINT 0DUBSS

USED: CODE{l} QOOD&7% DATA(C] DOOOE6: BLANK COMMON(I2) 000000

BLOCKSS

MATH  QnoO45
L REFERENCES (BLOCK, HAME:

ALOG

NERR2S

ASSIGNMENT IBLOCK, TYPE, RELATIVE LOCATION, NAME)

popoD33 3t onol noopyYs &L o000 R 0ODCOD ALTITU cog3 oooD00 ANS
popool o coco nODDDZ INJPS aooa nooo43 RE ~

I FUNCTEDON ALTITU (TVHIGH,TVLOW,PAIGH,PLOWsHLOW)

2+ DIHENSIGN ANSI35)

3e [

4e (O"Q.!liaoltﬂottoli.litaﬁo..I..O.'tl.l..t.l.'0.'9.C'lﬂ@'.“."l‘..ﬁl'nll.llltl.
Ge <

b € GIVEN THE TEMPERATURE AND PRESSUXE AT EACH OF 2 POINTS AND THE ALTITUDE OF
7. (4 THE LOWER POINT, THIS FUNCTION CALCULATES THE ALTITULE OF THE MIGHER POINT
ae . C ALTITU IS IN HETERSe CONN [5 A CONSTANT 3 =HeG/R

9+ C

[ﬂ. C‘.IC‘DDQQIOOll.!i'ﬁiﬂib‘.'cl"ll‘uoﬁtﬁiltotillopnl...!".itao.-OOOOOOOQOCOCOUOU
1le C

12+ COHHON /ZHATHM/ANS,RE,CONN

13+ D=TYHIGH=TYLOW

1y» IFIDY 2,32

| §-3 4 2 D=CONN/IALOGI(PHIGH/PLON) ) #ALOGI{TVHIGH/TYLONW}

16* ELTI1Y . cHLOW+ITVHIGH=TYLOW) /D

17+ GO TO &

1a+ 3 ALTITU =HLOA*TVLOW=ALOGIPHIGH/PLON] /CONN

199 & RETURN
2pe END

OF COMPILATION: NO DIAGNDSTY[CS,

09 NOY 72

0oD3 R 0DDOD&™* CONN

21510040+53%



ge-v

@ FOR PRES,PRES

UHIVAC 1108 FORTRAN V £XEC 1! LEVEL 28A =(FXEC3 LEVEL E12010010%4)
THIS COHPILATION WAS DONE OM 0% NOY 73 AT 21:10:42

FUNCTION PRES ENTRY POINT DOOOHD

STORAGE USED: CODE(l) ODOOCS3i DATALO) pOCOI3i BLANK COMMOM(2) DpOODOO

COMMON BLOCKS:

ooo3

HATH Dooo4s

EXTERNAL REFERENCES (BLOCK, NAME)

ggo4 REXP&S
0005 EXP

Doos NERR3S

STORAGE ASSIGNMENY (BLOCK, TYPE, RELATIVE LOCATION,; NAHE]

anod 600017 3L Degl noopac 4t goo3 ppaonoD AAS 0opd R DQODYHY CONK

0000 R 0UBGOD PRES tooa poan43 RE
oolol ie FUNCTI0ON PRESIPLOWD:TVLOR,TVHIGH,DH)
aplald 2s DIHENSION ANSL35}
aoln4 Je CORHON FHATH/ANS ,RE ,CONN
aplo4 He C
ooln4 6 Ot et antraass s taatates st et B SRl Lov st astnNiaaesstet s ItaipRitsassoastiniages
anio4 &¢ |4
dplo4 7e C THIS PROGRAM CALCULATES PRESSURE ~PRES~ AT SOME POIRT ~DH~ ABOVE A
0olo4 ae < POINT I THE ATHOSPHERE HAVING PRESSURE ~PLO®= WHERE =~Ds S THE
oplgy g < TEMPERATURE GRADIENT AND =TVHIGH= AND «YVLOW~ ARE CORRLSPOKNDING
oolo4 10e c TEHPERATURESs ~CONN= 15 CONSTANT ®= =HsG/R
aplo4 11e 14
cglo4 12» CRIEIRRIL Ut tNs T CR PSR RS LEROR Rt R40RREBd st sRRaEsP?IRIREREOadtotoetinRionengpen
ontod 13 c
golags 14e IFLD) 243,2
L] 15 2 PRESx=PLOWS ITVHIGH/TVLOW)*siCONN/D)
0pit 156+ GO TO 4
cgls2 17+ 3 PRES=PLOWeCxP({ CONNeDH/TYLOW)
ooisd lge 4 RETURN
ogli4 19+ EnND

END OF COHPILATION: ND  D1AGNOST]CS,

0% NOV 73

0ao0

Dpoanl (NJPRS

213103491854



ee-v

i FOR E,E
UNIVAC 110
THIS COHPI]

FURCTIO

STORAGE

EXTERNA

ones
0po4
ooos

STORAGE

acol
oooo

golol
colol
oolol
aola3l
golod
obiod
g0ina
aniol
opiol
[e]1f 1 k]
colod
oclald
acins
00107
ool
goli2
Go112
0B115
golls
oolis
oriis
0gl:é
oniié
Gaai1é
ool 7
opl17
col7
Qoizg
o121}
ootaz2
opi2l

8 FORTRAN V EXEC 1! LEVEL 25A ~tEXECs LEVEL E£120100104)

LATION WAS DONE ON 0% NOV 73 AT 21310143
N E ENTRY POINT 00D13e
SED: CODEtl) DODI41! DATAID) QOD0327 BLANK COMHONLZ} OOODOOOD

L REFERENCES (BLOCKX, MAHE)

ALOGEO

NEXP&S

HNERR3S

ASSIGNMENT tBLOCKk, TYPE, RELATIVE LOCATION, RAHE)

onno43 2L ooal ngail? St noot 000120 5L gopo R 000003 C

00no22 INJPS ooon R n9gooo% T noop R 030002 TO tooo s ocodgol TS

[ FUNCTION Efx)
2% DATA TS5/7372,147,Y0/7273416/
3. [
g c.-.duuctc'ota-coo‘...vnoaitoODOOa--oooa.oooottooicoinoottIOCOlvittiillIOODICOUO
5 [4
&® ¢ THIS ROUTINE CALCULATES VAPOR PRESSURE OVER A PLANE SURFACE OF
7 c WATER (€ = O+«0! OR OF [JCE {C = 273¢1&) BASED 0N TEHPERATURE IN DEG
4 4 KLLVINs E(x) 15 IN Ha
C SET C=273,16 IF YOU WaANT VaAPOR PRES OVER ICE USED BRELOW 273. DEG X
10= 4 .
Il (ORI AN IPPRIRONRS RO IOSRIVEOROOT T4t DR URRPRRERARIt IR PO RIs IR IntRRibRInte
12+ <
13= C=0.0
L4+ TEXwl
15+ IF (X «LE» tel3) GO 7O 4
L&y IF (TY 1s242
17¢ 4 FORMULA FOR VvaAPOR PRESSURE OVER ICE
18 1| E=641071%1040#21~9¢0%718% l=140+F0/%1=3,55465%%L,06100T0/X)+0:876793
19 18{1.,0-X/7T00
20¢ GO TO 5
2ie 4
22 COTpvacssassasdiestotdeny3tansnsssdsgens POt EENRASSRdyOatsavReRERSINindenns
23+ [4
24s C FORHMULA FOR vAPQR PRESSURE OVER WiTER
250 2 E'IDI3-246’[000"l-?IQBZVB'I-I-B‘TSIalQElDZBUB‘LQGIBlTSI"‘ll3a!bE
26* 10790 10+0%¢ (] 1 o344t Lep=X/TT Yo eQl¢8e}328E~034{10:0%*1-JatiFd0(~]
27 2:¢0¢7S/X11=1.,0)1}
2B GO 10 6
29n 4 Ex0.0
3pe 5 RETURN
il END

0¥ nov 73 21310143-104

agop0 R 0DDBDO E



He~V

B0

xIrTVOD W00k

yNIDIEd

g1 @ovd

END OF COMPILATION:

Ng

DIAGNOSTICS,




cc~y

B FaR R,R
1108 FORTRAN V EXEC 1] LEVEL 254 ~{€XECH LEVEL El120100104)
THIS COMPILATION WAS DONE ON 0% NOV 73 AT 21710:44

UnIvAc

FURLTION R

STORAGE USEDS

8% nov 73

ENTRY POINT 000044

CODE(l) 0DDOD&IT OATYA(D) 0J0012% BLANK COHHONI{Z) pOCBGO

EXTERNAL REFERENCES (BLOCK, NAHE,

qoa3 F

agoAa

NERR3S

STORAGE ASSIGNMENT [BLOCK, TYPE, RELATIVE LOCATION, HAHE?

goo! 000033 &L 0gopd R oDO0OD F nnga o0oeoY INJPS 0000 R O0O0C0DO R
golol 1e FUNCTION RIgP X}
acloi 2e C
onlol Je R L L L e e T T Y e e PR P PR R SR D L IS R R
gotol ye [
aolot Ge ¢ THIS HOUTINE CALCULATES THE MIXING RATIO [GM OF H20)/7(KG OF ORY AJR)
0oiot 34 C BASED ON X wHICH 1S TEHMPERATURE [N DEG KELVIN
oglpol 7 ¢ R{S5,F1X) =0/00 (1€ PARTS PER THOUSAND)
aolol Be € 5 15 VAPOR PRESSURE OF WATER
onlol Ge C P IS TOTAL ATYHOSPHERIC PRESSURE [N MB
oplol 10" [
gotol 11e CrE eI e st e R st al el bR E st e loturoluseouees s iRtobuettunitonststeeatsnatsnssdntasse
oolipl 12+ [4
udind 13» IF (S) 7167
aslos 4 7 CONTINUE
uolg? 15% Re1ge0t6eSoFlPaX) /(28255640 (P=SeF{P,X}))*3000,0
oolo7? H C R I5 IN GH/KG
oglip 17 IF (RJLT+0.0) GO TO &
coli12 18+ RETURN
opl13 192 4 R=(.0
aolys 20+ RETURN
gol1s 21 EdD

ENG OF COMPILATION: Ng DIAGNOSTICS.

SI @OV IVNIDIHO

EErvnd wo0g a0

21310544748



%’ R FOR F,F

UNEVAC 1108 FORTRAN V EXEC tI LEVEL 254 ~{EXECH LEVEL €120100104A)
ON THIS COMPILATION #AS OONE On g9 NOvV 73 AT 21il0:ds

FUNCTION F

STORAGE

ySED:

ENTRY POLINT 0OOGl20

CODEt1) 0BD127:F DAYAID) 0O0D2&ni BLANK cOMMON(2) pnOOOD

EXTERNAL REFERENCES (BLOCK, NAHE)

ao03

STORAGE

Dgol

0oob R
gooo I
geoo r

paigl
octiol
s{s 30, L
golau
Golo4
oolo4
golp4
00lo4
00lo%
onlgH
golo4
onlg4
oplo4
oclox
ocolga
Goigy
nolpy
onip4
onloa
oplpn4
poloH
oolio
oakL}
ool 14
oolé
oo ?
ool2)
agtz2
ooiz}
0ol 2s
0o130
anial

NERR3S

ASSIGNHENT (BLOCK, TYPE, RELATIVE LOCATION, NAME)

onongs
0ooonR0
poD237
Q00236

i*
2
3¢
qe
5
&
7

ge
10°®
11
12+
13
19¢
15
ioe
17
jar
19
20*
21
22
23¢
24s
258
246*
27
28¢
29
o
e
32e

1126 0ot nopo2% 1246 nnol ocopp2? 2t ool 0p0104 3
F o000 R n0DO240 Fa 0000 R 000242 F1i 0000 R GJDZ43 F2
1! 0o00  00D2%50 INJPS 0000 ! DD0235 4 o008 3 0oo241 Ju
T 6poo0 R oopenl TE 000D R 000D30 U

FUHCTION FIP4R}
DIMENSION »el12)4PELIT) VL1201
DATA (LUl Y uml 110 a0m1412) /000ler2003a160el203186030e992645300
1650 slasdot2e13agbaallarl7e127e43B0084%v0b000lerise2ordeavbosllerlées
2285043504t e eSS aster2o 030 Yesbonttorl o129, 0345149303520 0 802000
3500703 le )G 1280 032¢ 0893940222400 0593B0 11201l s2%9433289400s
HHT7 e s 4e0ea s )01 lHenlBar @50 0322800947 294%00312031600200¢0270e38en]e,y
S480 16900123+ 1300337 4044095002600 1 250304903410 44B01549 970001374485
6152¢157018%0004B 04560 164/ 4TE/ =500 s=400e¢4*3009=2001=100s0% 11003200
730044001500 ,500/ PE/S5e4100930¢45041100¢4200032000 5000170027000
B1100+/
c
(Ot B e s st r st at ot n st Rt ge s o s s utsndsuiesin altsntonstiasslossntssestsdsesanes
C
€ *F' IS THE CORRECTION FACTOR FOR THE DEPARTURE OF THE MIXTURE OF AIR
4 AND WATER VaAPOR FROM THE IDEAL GAS LAW.
€ X IS TEHPERATURE IN DEG KELVIN
€ P 15 TOTAL ATHMOSPHERIC PRESSURE IN nB
<
(ot et a et R sl s Nt Nttt It n it statonttit it inttnsstiotiinsssstovisesnssssens
C
TRX=273.16
DO 1 1=t,12
IF (T4LESTEtIY) GO TO 2
Ilm}
1 CONTINUE
FAm].0
GO0 To 3
2 O JuElall
IF (PLLELPE(J)} GO 70 5
JI=J
4 CONTINUE

09 noy 73

gool Opog4t SL
Q000G 1 000234 1
0000 R 000015 PE

213105980118



X%l |

oolaz
ool iy
golas
00134
00137
0ol&0
ool41
ool42
bols3
gols4y
ogl4s

33. Fl:['ﬂ
kLT GO TO 3
35 Inll
kT-L J=Jy
37e FI=qUil+) o di=Ullo ] 1/ 10.00(T=TE(FII+ULT,d}
ige FamiUuiiel sdel =i, Jd*110/10,06CT=TEFT)I U] 4+1)
39 FAR(F2=F1}/(FEt ¢ 1=PE{J) 1o (P=PE[J}I*F}
HQe FAm) 0+FA®] JOE=DY
Gle FafFa
y2e RETURN
§3s END
END OF COHPILATION] NO D}AGHOSTICS,



B FOR XK:XK 0% NOV 73 218109774y
UNIVAC 1108 FORTRAN V EXEC 11 LEVEL 25A =(EXECE LEVEL E12010010A)
THIS COMPILATION WAS DONE ON 09 ROV 73 AY 21il0347

gec~v

1 FUNCTION XK ENTRY POINT COLID?

STORAGE USED: CCDEC1) 0001328 DaTA(D) DODOL43 BLANK COMHON{Z) 000BOD

COBNON BLOCKS?

0noa XKK 000025

EXTERNAL REFERENCES (BLOCK, NAME)

0004 XK1
ojcs K2
0p0s XK1

o00a? NERR3S

: STORAGE ASSIGNHENT (BLOCK, TYPE, RELATIVE LOCATIOn, NAHE)

0001 000041 200L [sf1]0 3] nooozl ool Qo000 000005 1NJPS 0003 ® D0OODIZ T gop2 R 000000 W
goco R 0000Q0 2K on0& R noooOOD x*x! 0005 R 000000 Xxx2 0004 r 0QDODOO XK3J 000d R QODO2Y Y2
I
! golal 1e FUNCTION XK(X,Y)
golol 2 [ THIS FUNCTIoN IS THE REAL PART pF THE CONPLEX PROBABILITY FUNCTIDN
oolo) 3+ [4 OR THE VvO0I1GY SPECTRUH LINE PROFILE
; 0olpa 4o COMMON /ZXKKs w010)+ 7110072
i 0aloa 5% DATA W/846229367072112+86675505E=141+09017206E-112:4810520%9E=2,
i QGlo4 6 I 3.249377334E=3,2+283384636E-4,7.802556498E-56,1:08606937E=7,
. goigH 7. 2 4439739099E~101222%39345Ex12/
goipH ae 3 S T/0024534070840+737473729,1¢23507622,1¢73853771+29254597400
oolo4 9 § 2,78BB0&0&13+349785457,3499476uD4+9¢6036B245:50387480897
solo7? 10+ Y2uvYes?
oolio it* IFCYalToloDoANDeXai T99+.0s0ReYeLTols871{X+1,0) GG TO 30O
ool12 12¢ TF{YelTe2e5ANDXsLTe%,0) GO TO 200
LR R 13e 100 XKaxR3I(X,Y)
. gelis 14= RETURN
oolié 15+ 200 XK=XK21X,YV1}
ool 7 16 RETURN
aglzo 17e 300 Xx=xxX1tix,Y)
ool21 14 RETURN
opk22 19 END

) END OF COHPILAT|OH: NO DIAGMOSTICS.




6~V

@ FpR xKLsXK1
UNIvVAL 1108 FORTRAN V EXEC 1! LEVEL 25A ~(EXECS LLVEL E12010010Ay
THIS COHPILATION NAS DUNE ON 09 NOV 73 AT 21:10:49

FUNCTION XK1

ENTRY POINT OpD26)

STORAGE USED! COOE(1l) COD3123 DATAID) DOD1743 BLANK cOHHON{Z2) Qn0DOQD

EXTERNAL REFERENCES (BLOCK, NABE)

0003
0gos
onos

STORAGE

oool
opo1
oooo
0000
0ooo
opoo

aolol
golol
aolns
0clo4
aoloK
oolod
001p4
onio4
oglgd
0plo#
ooln9
g0loH
oDlo4
0alo4
goiops
o0lo?
00lLt0
oory2
0ol13
oGl 1%
golLys
gotis
op115
go117
col20
col21
co122
0ol123

EXP
€05
NERR2S

ASSIGNHENT

pooii2
pgo240
pooitl
poal2é
oooi 24
aou115

1e

ze

3e

UL

5e

o

7e

ge

9
10*
i
L2e
13®
14e
i5e
foe
17*
lae
19¢
200
21
22w
23e
2ne
25
260
27
28+

tgooL
2000L
gnO2
DnO2
il

zl

NN

{BLOCK, TYPE, RELATIVE LOCATION, HNAME)}

cool ooDl1&1 120DL 000! 000058 1246 6001 6on1?? 1476
aoot Q0D242 2500L noo? nGoeasS st Qcoo o Coolll Bs
0000 0 000ODY C ocat © 0DOtAs COEF QoGO R Q00132 DN
0Qoo O 000117 F ooon R 000127 FUNCTY 0000 R 000133 G
oooo negls! INJPS go00 R 000130 @ 000D R DODt22 Ul
poog R n0OD131 YN Qoco R 000121 ¥2

FUNCTION XK1(X,Y)
DOURLE PRECISION CL34) COEF yBNQt1BNN2+BNsx]1F
HUMMENS CHEBYSHEV COEFFICIENTS CH1)

DATA €/ +1999999999972224900+s»+ [ R4000GR000279980091558397999965025
1004
=e 121669000004 378800¢+0877081599949037100,~405851%124%8086907D0

e03562157301623715D00+~0020B49755939B034600++0111960115634627000,

e GH2318951567I090D=210254987563417225502,»011232670757T7040~2,

v 48995 19%75088D0=3+~+19334J0R01528D=3,+722877444,788D"%»

e 2565551 2497904, 98662073689 D%5,4+27B753797|70=5,
850668736270 =6,=¢2518423 78405, e TOTIE022 107721 19]732257D=7,
BeHTAQ1256D=81=¢ J24H77390=81e29977770~%:=*56764500=101+°215626£0=10,
Pwe3IBO7D=11 .97 1160121 =e 1447012128503 y=eSh0=}rel0D=]41=e2D0~}5
1 /

FILTImEXPiTe®2=xes2)

Y2zyes2

IFL{X»e2=-Y2)14GT+7De¢0)GO TO 2

UInEXPI{=Xs02¢Y2)8CO0SI2eaXeY]

GD YD &

Ui=n.0

1Ft%eGTe5+01 GO 70O 1000

FROM HERE TO STATEHENT 30 %E CALCULATE DANSONS FUNLTION

CLENSHAWS ALGORITHM AS GIVEN BY HUHMER

BNDI=D«0DO

BNO2=0.00D

Xl=Xx/5.000

COEF w4, ,(D0e 2t es22.000

DO 20 Iwxlsdy

MU E N e

0? nov 73
c0o! 000034 2L
00oD D oDRIO? BNO!
0000 R DODi25 OND!
0000 | 00D323
eQCeC & 00g0O0 :kl

213101474267



o=V

op12s
0pi27
oolaa
0oill
00133
agi1ay
00135
anlas
00137
0o137
ool40
LR
Dotu2
aplay
onl14s
0olud
Dolsy
nplse
nptisa
ggls4
tois?
anlan
0nial
ogis2
Oalad
0glss
Botls?
00170
Dol71

29
3o
31e
3z»
33
aqe
ige
340
3re
g
age
qge
uys
4ze
q3e
TL)
454
Hee
4ze
qge
qgse
50%
51e
52
53e
54
554
56
57+

END OF COHPILATION:

20
20
40
1100

1060

1200

1500

2000
2500

REELTN |

BN=COEFspNDL~-aND2+CI1 1)
BNOZ=BNDI

BuO)=BN

Fax)=(gN=BNDZ}

DHOI =] 40=2¢79X*SNGL(F}
DNO2xSKGLIF)

GO0 TO 1200

DND s [ an/ X602 ,75/ 5004 | BIS/Xuti+5e5525/X048429:53125/ X000+
1152442187508 12+1055,79217%em14}
DHD2%{ 1 +~DNR 3/ 0240X)
FUNCT=YeDNO}

IF(Y«LE«1¢0E~0B1G0D TO 250D
Qni.Q

Yhuy

bv 20p0 1=2,50
ON={XeDNOL+pHNQ2)® (=24 ) FFLOATLI]
DHO2=DNDL

OND I =DN
IFINDD(T+2))2000,2000,1500
Rewg

YHayYHNeY2

GaDNeYN

FUNCT=FUNCT+GaG
IF(ABSIG/FUNCTaLE«1+0E~-DB81GO0 TO 25080
CONTINUE
XK1=Ul=1+12R37917FUNCT

RETURN

END

NO DIAGNGSTICS.



Th~v

¥ FOR XK2.xK2
UNIVAc 1108 FORTRAN V EXEC I} LEVEL 258 ~{EXECH LEVEL EI120100104}:
THIS COHPILATION waAS DONE ON g9 NOV 73 AT 21:10:51

FUNCTiION XK2 ENTRY POINT DOCID3

STORAGE USED: CODE(1) DOD113: DATA(O} 0OOD27: BLANK COMHON{2) 0p0OOO

COHMNON BLOCKS!?

g0oa XKK 000025

EXTERNAL REFERENCES (BLOCK, NAHE)

0po%4 ALOG
opos ATAN
oo0s RERA3S

STORAGE ASSIGNMENT (BLOCK, TYPE, RELATIVE LOCATION, NAHE)

0001 0000046 1D&G
000D R 00ODN4 §

pood R ooDpool G
0cD3 R pOGOLZ T

acoo | o0DCD2 | 0ogoo
DOO3 R 00000O W

000012 18JPS
0000 & 000000 XK2

ngl1ol 1* FUNCTION XK2UX,Y)
Qo0lo3 2 COHMON ZXKK7 WUL0),TLI0).Y2
opigH 3e Ga3,D
onlok qe D0 160 =110
oolio 5¢ RxT(l)=X
0okl & SuT(ired
dpi1z 7 100 GEGelHeoT(])902=2 0 (RPATANI{R/YI*SO*ATANIS/Y)=eSa Yo {ALOGIT2+Ro02}*
poly12 ge 1ALOGIY2+5%eZid)aWi ]
ootis 9e XK2xD 3 IBIGGBREG
oons Ige RETURN
golis 11+ ENU
END OF COHPILATION; Ho DIAGHOSTICS.

D7 NOV 73

0Dp0 R DDOOOS3 R
0003 R 0000249 Y2

212310351121



o e

o~V

@ FOR 5= 3,3K3
URIVAC 1108 FORTRAN V EXEC Il LEVEL 254 «IEXECB LEVEL EL20100104)
THIS COMPILATION WAS DONE ON 09 NOV 73 AT 21:10:52

FUNCTION XX3 ENTRY POINT OQOD42

STDRAGE USEP: CODEIl!) 0000525 DATA(O) 0DDCI7F BLANK COMMONL2) OpOOOO

COMMON BLODCKSS

acoa XKK 000025

EXTERNAL REFERENCES (BLOCK, NAHE)

Goo- NERRIS

STORAGE ASSIGNMENT (BLOCK, TYPE, RELATIVE LOCATION, NAHE)

agol 008003 10%G pouo R nonenl 6 onoo | gpoond | agoo opo0ns 1NJPS
g0l R 00COCO W Goo0 R o0OoOon A3 3003 & pocQo29 y2

oolol ie FUNCTION 2K3tX,v}

golol 2 COMMON /XKK7 WU10),T0i0).Y2

ootoy 3s Gx0,0

antaos ge bo 10D 1=1,10

Qolia Ge 160 GuGel LeDED/ACIX=TI1L29824Y2) 41 ,0E0/((XeTrl))me2ev2)i0i(])

goli12 4° XK3=0,318309888eYeq

o113 7e RETURN

ool as END

END CF COHPILATION] Ho DIAGNOSTICS,

D9 HOV 73

Opp3 R DODOZ 7

213103520487



Ch=%

@ XQT cur

1, TOC

CP
cP

HODATH
HODATH

ATHDS]
ATHOS)

INPUT
INPUT

REFRAC
REFRAC

PATH
PATH

COSINY
COSINV

SININY
SININY

Q
Q

ALTITU
ALTITU

PRES
PRES

XX
AX

XK1
XK1

Xx2
Xx2

xK3
K3

CODE

CoDg

COoDE

(4]:]3

CoDE

CODE

CoDE

CObE

CODE

(27113

CudE

CODE

CODE

CODE

CoDg

CohE

CODE

CaDg

SrMBOLIC
RELDCATABLE

SyHpoLIc¢
RELDCATABLE

SYMBOLIC
RELDCATABLE

SYHBOLIC
RELOCATABLE

SYMBOLIC
RELOCATABLE

SYHBOLIC
RELDCATABLE

SYHBOLIC
RELDCATABLE

SYMBOLIC
RELOCATABLE

SYHBOLIC
RELOCATABLY

SYHgaoLlC
RELOCATASLE

SYHBOLIC
RELOCATABLE

SYMBOLIC
RELOCATABLE

SYMpOLIcC
RELOCATABLE

SYMBOLIC
RELDCATABLE

SYMBOLIC
RELOCATABLE

STMBOLIC
RELOCATABLE

SYHROLIC
RELOCATABLE

SYHpoOLlIc
RELOCATABLE

ELEMENT 7ABLL

09
G9

oy
a9

0%
09

o9
o9

o7
0%

13
o%

a9
09

a9
as

0%
a9

o9
o9

o9
o9

09
a9

o9
a%

o9
a9

a9
o9

09
o9

o9
o9

o9
a9

NOV
HNOV

NUY
Hov

NOV
noy

NOV
NOV¥

NOQV
NOV

NuvY
NOV

NUV
NOV

NOV
NOYVY

NOVY
(2%

NOV
NGV

NOV
NOY

NOV
NOV

NOVY
NOV

NOV
NOV

NUV
NOV

NOV
NUV

NOVY
NOV

NOy
NOV

73
73

73
73

73
73

73
73

73
73

73
73

73
72

73
73

73
73

73
73

73
73

73
73

73
73

73
73

73
73

73
73

21330122
21350022

21:i0:25
21310325

21110127
zlilosar

215013y
21310:31

21;10:32
zlilgiaz

21110238
21i10i3e

2118327
21:10337

FARRTEEL:
21:10:38

21310490
2l:10%40

2110341
2i310: %1

21310243
21110843

2510844
2lii0%yy

21:10:45
21310045

2110247
2110347

21:10:49
21:10:49

21310350
21310350

2liloszs2
FAREY:HE ¥

21102853
2hi1pisd

~00+—~00~00=-0D+~ 00 ~00~0D0~00C~00 ~00~0DQ~00=00~00=D0~ DO=~00~D

09 HNOY 73
01436672 14
01454576 CT:)
D1451720 14
D1456chks 14
D1444126 27
D1464%60 14
al4865161 14
Q1472173 22
Q1471121 14
n14972221 14
01500265 F&
D1%75071 14
01500315 14
01501447 21
01501177 14
01501474 14
DiStolid 32
01506154 ta
01510156 1%
01510354 16
01510258% 19
01610374 4
é1slo?00 16
01510554 14
61510720 1%
01511170 t5
0(511180 14
01511207 14
01512001 19
01511637 14
01512024 19
015125494 20
01512436 Ih
cC1512570 14
01513722 16
01513452 L}
01513742 14
01514524 15
01514410 14
Q15; .35 L4
01616641 I
01515705 1h
015186457 14
0151754¢ 21
0151727) t9
01517566 14
01522070 16
018521224 14
01522110 14
01522556 20
01522342 t4
C1522602 14
01523106 18

0%

177
215

53
108

L
) -

140

—
[ (¥}
O M b= b d o

~

A - (7] - N

o<
b b O o o ) e e U e G W e 0L e (D 00 R e Ut e e

- -
N = 0 &

e - in
LB - = ]

2131085%,107
215108542435



Lk

ALTITU (ALTITU/CODES
€ (E/CODE)
HODATH (HODATHM/CODE)
Q £G7C0DED
SININY (SININV/CODE)
K2 tXK2/CODE)

BLOCK TABLE EMPTY

e e B

0oooss
aool3p
oocovol
noocaog
agoo3s
gool02

COBOL LIBRARY TABLE EMPTY

PROCEDURE NAME TABLL EHPTY

2¢ Thn €
e w7 C
4. TEF &
5« TRI C

END CuyR LCC 11D2~p398 L?

ATHOS3 (ATHOS3I/CODE)
F

PATH
R

XK
XK3

ENTRY POINT TABLE

iF/CODE}
(PATH/CODE)
(R7CODE)
{XK/CODE)
{XK3sCODE)

I
1
1
1
1
]

000351
000120
001020
agnoe4a9
pocio?
0oonoy2

COSINY
[HPUY
PRES
REFRAC
XK1

Q1522762 14

(COSINV/COBE)
(INPUT/CODE!
(PRES/CODE)
IREFRAC/CODE)
(XK1/COBE)

-t = e

ooon2s
ooi223
00040
opot17
Qon2s1

21330859572
21310:54.58%
21:10:57+878
21¢10i57+915



09 NOV 73 21310:58 10ENT T17 ACCOUNT L9727 CARDS IN 1343 CARDS oUr 1] PAGES N7 ELAPSED TINE © DO 42

00d 4o

5
&l
&
ky
=
&
17|

no y

Riryy

Tatubalatrntetmliutetalalebeatatatlutatada0-UN]IyAC-] |NB~PROCESSOR=] =EXEC] I ~LEVEL=y E HSC=]23=NASA=HOUSTONa®ntututaS ol totntatlablutalialnd

T
I
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APPENDIX B — INPUT CARD FORMAT

AND SAMPLE DATA RUNS

In this appendix, the deck setup (fig. B-1), the format for the input
cards, and sample runs of radiosonde tect case and lasboratory test case data
are presented.

SECTION 1 —— INPUT CARD FORMAT

Card 1
The following terms are used for card 1.

Y: The term Y denotes a dummy variable. To punch cards for transmitted
and emitted radiance, place a P in column 1 (i.e., P is read into Y).

NN: The term NN denotes the number of layers.

GG: The term GG is equivalent to DV, the averaging step within each

triangular slit, which should be 0.0l to 0.03 cm .

F¥: The term FF is equivelent to DELV, which is the increment of
printout; the ratio DELV/DV must be an integer, usually A > DELV > A/2.

11: The term 11 Is equivalent to Vis which is the wave number at the
beginning of the test interval expressed as 1 cm—l.

22: The term 22 is equivalent tc va, which is the wave number at the

end of the test interval expressed as 1 cmml.

AA: The term AA is equivalent to A, which is one~half the base of the

triangle representing the response function of the instrument expressed as
=1
lenm .

BB: T'e term BB is equivalent to BOUND, which is the distance from a
line at whicn the wings must be considered.

00: The term 00 is equivalent to temperature TO, which is 296.0 X.

V: To use Voigt broadening in place of Lorentz broadening, put a V in
column 79.

W: To print out weighting functions and emitted radiance (intensity for
all LL layers), put & W in column 80.

@ﬁEcEDENG*P
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Card 2
The following terms ere used for card 2.

Z7: The term ZZ denotes the altitude of the satellite or aireraft in
kilometers.

LL: The term LL denotes the latitude of the satellite in degrees.
{North is positive.)

88: The first term SS denotes the longitude of the satellite in degrees.
(West is positive.)

HH: The term HH denctes the altitude of the target in kilometers.

MM: The term MM denctes the latitude of the target in degrees.
(Worth is positive.)

Q9: The term QQ denotes the longitude of the target in degrees.
(West is positive.)

88: The second term SS denotes the kinetic temperature of the target in
kelvin,

EE: The term EE denotes the emissivity of the target for the range

\)l to \)ac

Card 3

For cara 3, the term XX is equivalent to the header comment card for
radiosonde data.

Jhe Number 4 Type Card

The number 4 type card can be read in either coded or uncoded form. An
example of coded radiosonde data as received from the National Weather Service
is shown in tables B-I and B-II. 1In this case, the input data are coded
pressure (millibars), coded temperature (degrees Celsius), and coded dewpoint
depression (degrees Celsius). An alternate input can be used by placing a
blank card ahead of the first of the set of atmosphere cards {table B-III),
which are of the form E9.3 (height in meters), E12.6 (pressure in millitars),
F7.2 {temperature in kelvin), and F3.0 (percent relative humidity). 1In either
case, a negative pressure is used to exit this mode. There can be as many as
99 number 4 type cards. The following t-rms are used for the number 4 type
card.

PPP: The term PPP denotes pressure in millibars; however, for any of the
first four radiosonde cards, if PPP is less than 100, 1000 is edded to PPP
(e.g., 016 = 1016 millibars).

B-2



TTT: The term TTT denotes temperature in degrees Celsius times 10. The
value is positive if the last digit is even, and the vaiue is negavive if the
last digit is odd {e.g., 321 = -32.1° C).

DD: The term DD denotes the difference between the ambient temperature
and the devwpoint temperature. For values from 00 to 50, multiply by 0.1 to
obtain temperature in degrees Celsius. Values from 51 to 55 are not used. (If
they are used, the message "invalid data input" is written.) For values from
56 to 99, subtract 50 to obtain temperature in degrees Celsius. For example:
02 = 0.2° C, 56 = 6.0° ¢, 60 = 10.0° C.

The Number 5 Type Card

The number 5 type card is a negative mimber in the first four columns.

The Number 6 Type Card

The number 6 type card is a repeat of card 1.

The Number T Type Card
The following terms are used for the number 7 type card.

33: The term 33 denotes the mole fraction of carbon diéxide for the
first label.

4h:; The term b4 denotes the mole fraction of ozone for the first label.

55: The term 55 denotes the mole fraction of nitrous oxide for the
first label.

66: The term 66 denotes the mole fraction of carbon monoxide lor the
first label.

T7: The term 77 denotes the mole fraction of methane for the first
label.

The quantity of number 7 type cards is NN, where NN < 30.
The Number 8 Type Card

For the number 8 type card, use as many cards of the type "card 1" as
desired for different frequency intervals having the same atmospheric profile.
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Sample Coding Form

The sample coding form shown in table B~IV is presented to illustrate
gpplication of previous instructions.



TABLE B-I.- LAKE CHARLES, LOUISIANA, RADIOSONDE AND CODE®

May 10 1969 00007

TT 60004 72240 99016 23266 01008 00146 21467 00512 85517 08LE3 35017 70118
0b273 32033 50577 13571 29543 LOTL3 26569 27572 30046 38567 27590 20217 519//
15400 589// 10650 673// 88999

66280 27595¢

VV 6000/ 72240 00016 23266 11970 18068 22831 06662 33813 11075 4LL609 02171
55400 26569 66290 40166 TT243 L61// 88227 451// 99193 535// 11100 673// 31313
25069 hs1// /7118

QQ 60000 72240 90012 01008 35512 35007 90346 36009 36013 34524 90789 33530
34031 33031 91246 31535 32539 31534 0205/ 290kl 27582 9302/ 27588 275958

2nd Trans

Ew 6300/ 72240 70866 661// 50071 633// 30391 551// 20653 L97// 10115 Li1l// 07358
03/

88950 681// /111
179994

YY 6000/ 72240 11950 681// 22920 657// 33600 665// 4WL230 511// 55100 Li11//
66070 403//9 '

LL 60000 72240 XWTD@

The significant level code is VW, TFor VV, the codes is iippp TTTdd vhere
ii = identifier of a set of data; the two characters are identical
{e.g., 00, 11, 22, 33).
pressure in mbar except the fourth character from the right is
suppressed (e.g., 970 = 970 mbar, and 016 = 1016 mbar).
TTT = temperature in °C, positive if last digit is even and negative if
last digit is odd.
dd = dewpoint temperature depression. If 00 to %49, multiply by 0.1 for _
°Cy 50 = 5.0° C; 51 to 55, not used; 56 tu 99, subtract 50 for °C i
(e.g., 02 = 0.2, 56 = 6.0, 60 = 10).
Siashes indicete no data and code 99 should be used.

PrP

B-5



TABLE B-1I.- INPUT DATA CARDS FOR LAKE CHARLES, LOUISIANA,

RADIOSONDE DATA

STATEMENT 1T conmin
{'. W ONTINUATION FOI
) LOCATION T ¥ OPERATION | VARIABLE FIELD o

112 3 4 5,6° 7|8 9 191112 1314 16[1617 18 19 20 21 22 23 24 25 26 27 26 29 30 31 32 33 26 37 oF

:Ollt6, 12:3 2|6.6s [ I

Lt 1 4t 1 .t & 3 4 p ¢ £ £ 8 9 2.3 i 4

'9,. 7,0, 11,810,6,8, , , , |

| SV VA WS S S NN S N N N N JUNS SEES SN VU N NS NN T I

‘813111 :0:6 616121 | I T

) I S N SN AP N TR VR D VORI N NS NN IO U U JUNE SN

H
:81113L|1110r7|511111 [ S WORE WO U VK W SN U T O TN S TN T A M A

i
16,0,9, 10213, 7,2y 4 4 4 4

| W SO T N T SN UUNNS VIVUON N YN A TR TR SN NN RN U N o |

% ,0,0, 12'615,6,9, , , , |

2,90, %0§1,66, , , | 4
v I
’211413L 01H6

_11,9,3, ;513

1,9.9
2,27, 4;511,9.9, 4, 4 4,
5,99
3,9,9

B TR - S T N el LT Sy SR SRS SRy

R A= W N N B | | EE O S NS WU DU N N N R N IO N R TN SH S I S
5110,0‘ :6:7 =8 - T N N B | | S S N N S N U W N S T T N N TN Y N S R 3
!:'ll‘-u :; PRNES W N B T N | [N VN T N YU B N N N TS NV R T ST SN SR S S
;1 T . i PRI YO W T S WO NOUNY NN A N WS WO VUK NN (NN TH TN N NN T NS VTSP S
] ! 1 ‘. !
: F I I | : “‘-T—l A ka4 ) J I N N R R S DS NS R S B I ST | L.
P T S S | ' PONPURES ISR T NN N NSRS T S A N UG JUUNE TOR DU N T P OO VSO WO WP U
:ll 1 : ! S WO I N N O | ; | I SN WS UV WO TR NN NN NS NS SENN N N N N N

!
L' [ i: IS A DO S S | L:l J I S S N SR N N N D N NN N AN N N N T N R
E L1 : : yt &t & 4. A 9 3 & y 3 Vo0 p 1 ;i ¢ 4 g N0 % t_ 1 P
i

iﬁl 11 : : ' L1t 1: [ NS UUNE SN VO A N ST SOOE TN (O WU (Y SN SO TN W U
[ S R ) K TS N SN W N TN T O YUY N0 TN TN VRN WHAE WAL N 0 SO0 TN PO ST SO T
Lt :j 'ER N A A | IR I S I O I T AT AN BT AR S A A A A
:11 1 ;; A SO N WS NN | ; (RS U I S N NN WS GRS OO UWN WU NN SN SN (O JUNY JR N B |
1:11 L : E ) S S 11: [T W WU S N Y SO NN S NS N N NN BT N N N P
— ! E : Lt rt L,: TS WO T S W W O S U0 AU SO VR N SN T Y N O PO
} U S N | 1 I N G P J_; [ NS G U S N N S VO WA (U AN NN SN N N W S Y




TABLE B-~III.- INPUT DATA CARD FORMAT FOR 15° N ANNUAL

MCDEL ATMOSPHERE

§ STATEMENT
« NUMBER

== CONTINUATION FORTRAN ST

,Locxrlouf |
112 3 4 5,6'7

T

OPERATION | YARIABLE FIELD
8 8 10 1112 1314 15116 17 15 13 20 21 22 23 24 25 26 27 28 29 30 3% 32 33 34 25 35|37 g9 45

} I ] : : [ N N . | L! okttt 2 1 ! ¢ 2 ¥ ! 1+ o2 1 1 l’l‘-—.-qlaln}(‘
0,-10|0|OIE1+ 010:11,101 1133285103 F 410431219191 6451 1 TS50 1+ 1 1 I‘Qarldj
1! -10:0L0'E1+ 013:91.00: 310 MO 0B 410121219134+ 4645, 1 4 T450 § 1 4y L
2140, 0L0|E +10,3;8).,0:%4:3,010,04E,+,0,212,8,7 1. 6451 1 1Tu5: ¢ 0 a4 4 1 4y
2 '- 124540 'E 103 Ty 18,0, 0100, E+,0,212,8/6,.33,5¢ s (Tu51 1 1 1 ¢ 4 4 44
2'_LSL0L0=E'+ 013171:45:8:0:01010,Fy+:012,2,8464. 49,5 1 13158 ¢ 1 10 1 4 44
h'r- 101010:E:+ 0431611321 31010101 Fi+1012:217161.49101 & 33150 ¢ 4 v 4 b4 1 4
t63. 0,00, E+ 0.3:1H-1911L]_-JQ§_0|01E1+|012L216131-|5|01 L1350 4 s i a4 g

1. 10,0,0 ;E}-l' 1303 1T 6 510000 B 410121215100 41300 1 13408 1 4 vy 4144
L :o 10,0,0 llE:'i' 0,42, '0 0;E,+,0,2¢2 6. 0 2,0 !

D : £ g 3e 1200404010003 B =045y v 0 v ov g gy b by v oa s

: S I 5 | S TG W N B | : oyt t.x_ 4 ¢t ¢ ¢ ¢ @ ¢ 9 4.0t 4 1 1 YR U |

! : AN N B O 14_{_,_.__; SR TN WO U N WA A NS N0 VO M NN SN TN M N T A T WA

E 111 : ! N T N | I T TR S N SN N NN S TN S N U R TN T TR PO NN T L P

: ) S T = If | S U P B N ! ot b0 1t ¢ ¢ b ¢ % F 4 1 & 4 1 | : I

:4 [ : : | S T O T A : | HO N WO I N N N (NN S NN NN SN NN SR RN O N N N 'l 1t

E_ 1.1 1 ; : Y SO O W B | Il | S S N N N U S SN U T N DN U SO SN N N N | : [ |

: t 1 1 : : (81t 1 1 i : | A S TS N NS N N N T SN N NN S NN NN SN N N | l 1t 1

Ll L1 E E i 13+ t 1 1t E 111 T OO N N S VRN A R I | | U T T Y R | i | I .

SRS SN WOOK U0 N Y N YA S VA S0 N TN TN TN S OO G T T SO PO O TN TN U0 MO SN N T U W S0

: . : | I I Y Y T I | : | J I Y R U NS TN I N T N e O N IS T N : | -

{ i 1 1 : ; | A D U Y P | : | I | L1 i [ 1 L .1 1.1 1L | S . | : 1 14

i 13 L E E | I I S N N T | I: | E T N Y TN T NN T N NN N (N U N NN N A | :1 N

—r PR W T T TR S VRN N NN SN S VNS VAN (N N SO TNU NN NN NN NN NN AN NS OP OO SN OO S A B

IR IR NN N RN N N e
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TABLE B-IV.- SAMPLE CODING FORM

g-d

F e conuuation FORTRAN STATEMENT t
:LOCM’!L‘:I'. ! OFERATION VARIABLE FIELD ' COMMFNTS SEQUENCE
112 3 4 S, R'Yla gz iane INMB AT I8 192020 222324 7526 27202000 11 32 9 M 1S W67 301G A0 &) &2 444 45 X6 4T 4B 4D 50 51 87 534 55 56 ST AN 3960 L1 67 GICRESCE GV €8 6370 7V 72|77 78 73 07
) [en) YE"!","L““‘E L 0 8 S Gy 1y G0 Gy 6y G T F By P Bl E R E R L Y 1, 'gl e dy by Yy gy ey U s A R A A A A Ay A By B B BTGB H BB BT e ]y oy g
':I_.j E 2’15'2,2'23;2.2 L6 P by L L Bl BB L1y 5,0,8,5,5,8 8,85, 5 0 B [!! H I B0 2 1 0 0o FL MG M MY 6,6,0,0,0,8,4,9,,5,5,5,5, 8 EEEEE, . 11
oy :‘!xlxlxtx:;\:-‘ X.X.an’-.x.{{._xt-‘dxrxcxax|xux|x|xlx|3‘:txnxnxnxrxlklllxyln- X FEAEALEY.C0.0% TH0 INE I T T A S 2 T T T T S A S S 2N JUU JUK SR S0 T 2 IR
E' ,pl‘!!‘l :T'.T PSS VNS SRR A S ST U D ST E O TN S W Y B B T S Ittt g _g_p v b &t o9 b W o a3 b 2.t At 8 ¢ 4 ¢ Pt J % 4 % 3.8 Lt 3
wg LNTREN :T'T IS VI ST A S SRR T N ST S S ST U TN O T AT YO T S0 Y PO AR WL ST SN SO SN U0 SO P Y S S A S S MUY AT YA A AR NN 2 AR T N A 1ot
@ - : Lod. L : : [ TR O O IO - ) ! | H T L S SO VS RN D TR JUON U N TR N N N N N A : 0 T T DUOC DU N DU O NN NN TN NN T NN RN D R [N SN NN VN W N N N NN N NN NN NDU OV B e | .
(:"l;u'. :!Il:i llll!llilllIlltlllllllllllll:lllllllllllll1|'l|!llll!!ll!!'lllll T |
g HIPETET L (lxlllllllli!!tllll!llll|'ll!lll|lllllll|lIll|||rll!l|lllilll!tl L.t 0
g :‘lll-l:: lllllll:llll"illl!llillllll;ll\lllllllllll]"Illlll!llllll!]!lll I -}
3 :; :!’E‘ F{.-\l:" :’ﬂi"dln;l.'ﬂ;bﬂ'!‘ ll: [T T TR W SV OV N NN RN VU O NN RN O R T ) : [ T TR N OO RN O VRN DU NN TN NN NN AN DAY VNN WOV JU Y NN JOVN U SN JNN SN NN NN N NN N NN O L)
E R R I e T N IR T R L X A 1015 % % [ A A ST S S AT AU U S AT RS SN Sr AT AN S AT
323,31 iR dgdy bty bl b 5,5060505,9,509 5 S bty fab fy A O I T R T T T Do g % 40 b v 3 0 3 0t ts 8 1 G4y [
x:‘!,ﬁ,p,h‘::i;ﬁ id 8040515, G H P PPy F Py FyFyFrpled g1yl l' T Tl BT B A1 By TB Ry PREER 0 | s AV K
, f TS | ! : PR W SN DU T T | = Lot b bt ¢ 3 3 3 %+ 3 ¢t 4 3 3 } o} : g r et t ¢ ¢ o 3 ¢ ) 0 b0 B 4+ 9 1 ¢t ¢ I 3 % ¢ 0 P .1 2 t 8 9. .1t Q.2 2t
: [ | } ! I T, W P | i b b & bt ¢t bt s 3 t 4 T » § b P B L : 31k 1 & ¢ » B 2 ¢ ot 0. Rt 4 1 T 4 4 ¢ t t ¢ % & £ F ® &t .t L L . 1 1. 1.1
:;:n:: 1.1 v 1 ¢ 1.1 I_l-l!!!l|||t|n!|r||l;1|llllll||lll!l]_il!!-'llrlr!!vtlol! 1 1.2
ﬁ:.utis lilll!lit!lllIll'll|lllllIIIE!IIIII[IItlllIlll!_l]l.ll'!rll'tlllt t 1t
PRI I | dtos 3 3 v 3§84 3 Bt ¢ o9 3o vyt 9 b 38 g 1 p 4 4 4 ¢ov 19 % 0t e g 41 ¢ 1 8 1. 8 v 4t P 0 kx4 . 4 a4 t ) ¢ 2 ) [ |
Lot E 5 fote b 1 1.2 E | P I TR VRO WU IR TR, SOy MO NN Y JU N N R N | L E § N B N NN UL TRC WU T TN DU L SN NN IO TN N U [ N JUN NN RN NN N, NN NN SN NN N SN NN N 1 31 1
[P I SO | I g v 8 ) ped 4 b £ 3 % 9 ¢ s pop t 3 b p B R R g3 % 9 8 5 3 4 % & % § o9 0t ¢ 20 3 9 ¢ 4 ¢ 4 0 9 0.t 9 3 3 9 ¥V 4 it
:lll:: l||r||!:|||||t||||I|t||||||l=l|tﬂllllr!lllltl!i!llliltln'|r!llll 1.0 1
it : H 1 3 2t 3 1 : I VRN T TG TN JY VRN SO UUE JUN U JRNN, SN JUNY OO JO J N o ) : Lp t 9t e 9t v 1 0 v B ¢ F P O§ 4 P g4 P 0 4 % R 9.1 ¢ 9 ¢ P 3 ¢} [
L.t E E [ T E I T T W N SURY U VRN O DU R D VO N N A E o0 0t 2 0 0 8 ¢ 9 pop vt 4 b1 9 40 3 £ % 8 v g ¢t 9 F - 7 % 9F 4 1.0 1
1.1 : : s 0 o bty by o oyt iz v ¢ t 9 b i Bt b 3t 3 r 9 % 3 1 4 + ¢ ° 8 £ 1 1 & F 1 t F & ¥ 3 1 ¢t x % 2 ¢ 3 2 T f % 1t | .
HE I I llll!ll:’lllil!llllllllI|!l!l:llllllll!lill!'lt|!!llllll!lvtl!lll 111




{7/8 FIN

/ Card 8

(Card 7

CCard 1 duplicate

“Card 5
Card 4

( Card 3

{ Card 2

{ Card 1

{7/8 XQT CP, CP

/TRIC

rlNC

/7'/8 XQT CUR

/?/8 R ASG B = B (warking tape)

/7/8 R ASG C = PCF tape (source program)

ﬂs R ASG A = data tape

(7/8 Sch7T=3

é?/S Zrun ...

{Front of deck)

»

Figure B~1l.- Deck setup for atmospheric transmission computer program CF.
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SECTION 2 —— SAMPLE RUN FOR LABORATORY DATA

This section of appendix B contains a sample run of leboratory dasta of

5160 to 5199.9 cmfl for 0,1 centimeter of water at & temperature of 287.7 K.
The laboratory comparison formet is used.
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Z RUN 002851+ TF3.T 7|16515|DUO&:C&1092
N MSG FILE REQ.  TAPE FH&432 0
ASG C#AL0743
ASG Pen12389
ASE BB
XQT
IRY
in C
JRIL €
55 oo
16 .03 0.3 51604 5260,
g.ﬂg? 55 '.0 0-0 0.0 0.0
Blank  TEST OF WATER VAPOR ABS 5160 CM
—
card 0. QOEE001. 013250E603287.70 100
bas OCE £02 1+ G13250E00 3287, 70 100
10 blemnk 10 .03 0.3 5160 52004
cords indi-
cating that

c¢arbor dioxide,
methane, ozone,
and nitrous
oxide were
rot considered,

EQF
FIN

FSTRN 00

oo
.
[=1V]

0.5

PITTS

12 .0 25640
298.5 1.0

12.0 256.0



2T

-z~

EARTH RESDURgES MODEL ATHUSPHEHL»I96%

HDDEL LOCATION

ALT PRES
tH}) (HE)
D000 1013403
4snng*a2 Febb65+02
T E PATH t.ENGTH OF EACH LAYER 15 (CH)
Baepgi7a5+02 BeQ3755+p2 8,03755+02
Be¢03755+(2 Bepl765+02 Be03755402

TENP

(K}
287.70
28770

Bs03755+*02
Be023755+q2

D Ty
(1.9} ) (k)
287+ 70 289, 49
26770 289+58

Be33255+02

B+03755+02

HEEHUY
18y

TEST Or MaT:R VAPUR atis 816U CM, .1 prec cu B0, T = 2B7.7T K
THE SIGNIFICANT LEVELS FOR ThE MUDEL a1NUSPHERE AKE ab FOLLUNS

ConDENSAT g
CONDEUSATION



¢T-g

LAYERS= 1p Du= +«030 DELy= 3000 yl= 5lag«p0nn v2= 52000000 A=

SATELLITE ALTITUDE= Ce«0pD0
TARGET ALTITUDE= G,0000 TARGET LATITUDE= L, 000n TARGET LONGITUDLs

EH1SS5=1,.00000000

«5000 BUyNU=E

SURFACE TEMPx 278.500

THE FOLLOWING DATA ARE 35 ATHMOSPHERIC VAREABLES FROM HODATH

1.0132500+02 208770000+02 1»2193922~03 3«4107557+D2 Fe8066500%02
2+89497495+p2 2+8785800+p01 127877 982=D5 248B749%92+p2 J*03712509+%01
1¢03712546+01 99999942401 1+02192497+01 120219253401 Be4732987+00
Be4T32987+00 3=0002730+00 -1v0OB2732400 1+6545387+01 1*6545396+0% -
o-0000000 00000000 0.0000000 g.0000000 2+0009900
2+B878&8pg0+01 2¢55]11258+1%9 geQpooono o-0Goon00 o*00008830
O.0000000 o»0000000 o.8000000 o«0000000 peQoOoQ0C

1.0015808~02 PREC €M OF WATER IN LAYER

THE FOLLOWING ARE ATHeCM FOR LAYER | FOR ¢02,03,N20,C0,AND CHY RESPECTIVELY

0.0000 O.0000 0.8000 0.0000 g.0000
THE FOLLOWING DATA ARE 35 ATHOSPHERIC VARIABLES FROM MpDATH

1.0132500%03 " ZiB77DUDDFO2Z 182793922703 AeGIP7STTI*02 t.BR66500°02
2eB949495+52 2.87858po+p] 1¢7B72p82=-n& 2+B769999+02 1°03712%0+01
1+0371256*01 T+ 7279942+ 1.D0217247+p1 1:8217253+0D1 82473298700
84732987400 1+0002730%00 1s0pp2732+00 1+565453R7+01 1*6545396+01
c»000Qou0 Ts0000060 0«0000B00 D«0000000 C+00049000
2:878480D401 2+5513258+1% Gc«Qogooon g.0000000 0+0000000
0-0000800 TeVUOUUOG - - UsOooonUD— s aoanon gar0o000nn

1.0GE5B06~02 PREC CH OF WATER IN LAYER 2

THE FOLLOWING ARE ATH-CM FOR LAYER

2 FDOR £02.:03,N20,C0,AND Cn4 ReGPECTIVELY

0«.0000 Ge000R O«00DD 0.0000 n-08n0
THE FOLLOWING DATA ARE 35 ATHOSPHERIC VARIABLES FROM MODATH

1+0132500+02 2+8770000+02 1+2193%222=03 3i9107557+02 9.8pb6500+02
208949995402 2.B785800+01 1e7872p82=p5% 2¢B769999+(2 1*0371250*01
120371256401 F29999292+0) 1+0217247+0! 1s021%253+D1 B+9732987+00
ey 732987400 1«0002730+90 iv0oo27iz+po 1+55453587+01 1+6545394+31
0.0000c000 0.0000000 0.2004960Q 00600000 os0c000000
2+8785800+0 4 2:£511268+19 00000000 C«00000N0 o+*0000000
0»0009000 0«5000060 D00C0000 G«0npoeno peOD0OODAD

1.00156808~02 PREC CH OF WATER IN LAYER 3

THE FOLLOWING ARE ATH-CM FOR LAYER

O«0000

O«GOOG

8.0peo

THE FOLLOWING DATA ARE 35 ATHOSFHERIC VARIABLES FROM MpDATHM

12 01325038+03

2vB749495+02

2+87700D0+02

2+B784800+01

[+2193922=03

1+7872p82~05

Jen|B¥5574+n2

28759999402

3 FOR ¢02,03,N20,CO,AND CH% HErsPECTIVELY

0=0000 a-00n0

FaupbnsanLR+02
1+n3712650*01

SATELLITE LATITUDE= «0pAn SATELLITE LONGITUDE=

.0noo

1220000 1:HPO=

Z?5.0000



7T~

1+037125640¢ 74999994240 1+021924%7+01 1-0219253+0} Beg7329A7+00

8+49732987+00 1+6002730+00 1+9002732+00 1+55453A7+031 1°45495394+01

B+0000008 0+0000DDO .00n00RG (PR EDET T Os0000000

Z+B87846800+01 2455]1258+19 0+00809C0O g.0DGO2ND N« 2000690

0+0000080 0+ 0000000 oe.Cognoon Q«0000C00 n:0000060
leDD15808=02 PREC €M OF WATER IN LAYER q

THE FOLLOWING ARE ATH=CH FOR LAYER 4 FOR ¢02,03,870,C0,AND CHy KRESPECTIVELY
R 0000 C+0000 0.3000 3.0000 0=035n0

THE FOLLOWING DATS ARE 35 ATMDSPHERIC VARIABLES FROM MaDaTH
1+0132500+03 2+877a000+02 1¢2193922-03 3eq|07557+D2 F.RD646500+02
2+ 82H9495+02 2:8784800+01 1+7872082-g5 2«B759997+02 1*0371250*0!4
1=0371256+01 P 7979742+ 120219247 +p1 1+0219253+01 8¢4732947%00
Bed732987404 120002730+00 1.00D27232+00 1554538701 1246545396+01

0+00000D0 0+0000000 D«J000000 0.00n0NON negno0NAN

2¢8785800+01 2¢5511258+19 0«2000CG00 0«000NrAND 0+0000000

D+0080000 o« 0D0GDAN 0«d0000DNn D.00000N0 N« on0ooon
1.0015808=-02 PREC CH OF WATER IN LAYER s

THE FOLLOWING ARE ATH~CH FOR LAYER S FOR ¢02,03,N20,C0,AND CH4 RESPECT!VELY
0+0008 f+«0000 0.00B6C 0.0000 0.00n0

THE FOLLOWING DATA ARE 35 ATMOSPHERIC VARIABLES FROM HODATH
1¢0132500+03 2+8770D00+02 1+2193922~p3 3+4107557+02 P.BL&6500+D2
2°B749495+n2 2+8784B00+01 1+7872082-05 2.8759999+402 1+n371250+31
1+0378256+01 9:999799%42+p1 1+023192574+p!) 1+0219252+01 Be4732987%00
Bet732987+0D0 1+0002730+00 1+0002732+00 le 6545387+ 104545396+01

G+ 000a000 c+B0Bo0be D«2000000 gsaP0RANN f+pno6eQN

2+878480D+01 2+5511268+19 DeGO0OCCO p+DOALAND 7+0000GON

0s 0000000 0.G00p00o 2.0o000650 o.00n00N0 0+R000000
1,0015808~02 PREC CH OF WATER IN LAYER &

THE FOLLOWING ARE AYM=CH FOR LAYER & FOR (D2,03,N20,CO,AND CHU KeSPECTIVELY
0» 0000 0»0000 0.0000 p.0GOO DsnN0np

THE FOLLOWING DATA ARE 35 ATHOSPHERIC VARIABLES FROM MADATM
1+0132500+03 2+877p00n+*02 12323922-03 3+4107557+02 V.8066500+02
2+8949495+02 2+B784Bp0+n1 1+7872pa2=ps 2:8749999+p2 1+n371250%01

1+03712546%0) F49999%u24+p| 140219247+n1 1219253+t Be4?32987+00

8047329B7+00 1«08002730+0D l1+0002732+00 1:465453R7¢01 145495396401

B«0D0COD0 G«000pQ0N0 n.apsnonn o« QnADnnN n«NARG0JN

2+B7848p00+01 24551 12%8+19 0O«0D0D00ON te0DM0ONND De000NN0D

00000000 D.a0000020 0.30720000 Cs0n000n70 LETL LG
1.0015808~02 PREC ChH OF SATER IN LAYER 7

THE FOLLOWING ARE ATM=CM FOR LAYER 7 FOR ¢N2.,03,N20,C0,AND CHY HESPECTIVELY
00000 G+0000 D«J03¢C n+Cconn D+09n0

THE FOLLO®WING DATA ARE 35 ATMOSPHLRIC VARIZBLES FROM HMADATM



i

1+0({32500+03
2:8749495+Q02
tvgi71254+01
B+4732987+0D
s QOONGo0

2:87848pp*nt
O+0000000

2+8770000+02
2:8784800+01
2+9999942401
1+ 0002730+00
p»0000RDD
2+5511256+19
o« C00C000

1+2193922-03
1:7872p82-n5

1+02192U7 41

leQNp2732+nD
Q.Cotornn
pea00pCED
0+0p0000°

1.0015808=02 PREC CH OF WpATER 1IN LAYER

THE FOLLOWING ARE ATM=(M FOR LAYER

G+0000

Dsg000

0«Do0E

3+4107557+02
2+8749%99+02

1+D219253+91
1+65453R7+01
Q0002000
D+0QPNACND
as.gCcnoCrg

fe000n

THE FOLLOWING DATA ARE 35 ATHOSPHER[C VARIABLES FROM HODATH

le0132500+03

2+8949495+02
120373256+ 01
Be4732987+00
0+0020000
2878880001
0+0000000

2+8770000%*02

2+8784800+0!
9999942+
1+000273p+00

G+0000000
2¢5511258«1¢

0.0000008

1=2193%22-03

127872pP2~n5
1¢0219247+01
1-B002732+00
ge.CDCOCON
0s0D0CHOD
0.0000009

1,0015808-D2 PREC CH OF WATER IN LAYER

3+8107557+p2

248759999402
1+0219253+01
1 +6545387+01
D.000PBANG
0. 00r000C
g.00n0pn0

9

FeANobhwNd+ L2
1end7 1 2un*il
Aeu32987+00
196645396+01
+1000000
fi+000NGN
Ce+0000000

B FOR ¢02,03,N20+CO03AND CH4 RESPECTIVELY
g+00DP0

Fe80606500+02
1¢n371260*G1
Aeq7329a7+00
teH545396+01
pe0ONGONN0
nennUR00N
n«nOGnoN

THE FOLLOWING ARE ATH=CM FOR LAYER 9 FOR ¢02,03,N20.C0+AND Chy RESPECTIVELY

0.0000

Us0000

d«0000

n«0000

THE FOLLO¥ING DATA ARE 35 ATNHOSPHERIC VARIABLES FROM MODATH

1.0132500+03

2eB949495+02
12037125501
Bs4732987+pQ
0+.00000080
2+87686800+01
C+»C0DD0GY

1.0015808=02 PREC CM OF %aATER

THE FOLLOWING ARE ATHe(um FOR LAYER

0+0000

—

LEVEL
WATERS =

LEVEL 2
WATERS =

LEVEL 3
WATERS =

LEVEL 4
WATERS =

LEVEL 5
WATERS =

2+87700004%62

287845800401
49999942401
1+0002730+0¢0
U.+.0000000
2+¢55112%8+19
0+00CD0O0D

0+«00D0

P = «10060+01

#$3345+21

=
13345421

P x «10000+0% TEMP =

s3346+21

P = +10000+01 TEMP =

e 334G+ 2

=
033454214

1+2193922-03

j«7872p82~05
1+Q219247*Ct
1+0002732+n0
0.0000000
0«0a00000
0«0gopoan

IN LAYER

a.0000

« 12000+01 TEHP =

« 1C000+01 TENP =

3s4107557+02

2+875999%9+¢02
leB219253+01}
1e65453R7+01
D« ONNOOQ0
g«0000000
0+0000090

t0

n.00G00

TEMP = 287,70

287.7n

287.70

287.79

28770

TesnONRD

48066000402
1en371250+01
Beqy7329/7+00
1°6%45396+D]
oe0n00ono
Nenn0ODND
Nenn0000N

10 FOR c02,03,N20,CD+AND Cn4 HESPECLTIVELY
0«0nG
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LEVEL
WATERS

uo

LEVEL
“ATERS

-~

LEVEL 8
WATERS =

LEVEL ¢
NATERS =

LEVEL 1!D
HATERS =

FREQ
WAVE KOs

5160008
5160¢30
Sténesb
51460990
S)é1e20
S161e50D
516180
5162+10
516240
516270
516300
5163030
5163560
516390
E1&%e2)
514&4¢5D
5164+80
bisse 0
S165e40
5146570
516600
516430
5166560
516650
516720
5147+50
516780
S5)&8«10
S)168e40
516870
%1469+00
51&49¢20
5169260
514950
S17n+20
517050
S17p.80
5173+«10
5171940
517170

TRANS

+12134
+4p550
eb724&
s784%]
+ 755685
52412
+&62173
¢ 763584
» 78609
+ 59911
4874
19313
+03497
j2912
v 33766
+58111
268869
1768626
2704862
«7p2023
vb1H3b
57798
*BOL5SS
90962
«9082D
«7028s
91290
+90577
+B5358
+71382
«482p2
259228
57462
v 39558
s13159
s0261%
« 3232
+3BBY]
+ 64025
« 78064

= »100D0+01 TEHP 287+70

e3305+21

td «1000G+D1 TEMP 287+7n

+3345+2)

= « 10000+01 TENP 28770

v 3345421

= «10000+31 TEHP 287.7N

«3345+2}

= «10000+31 TEHP 28770

« 33495~

ABS UPWELLING RADIANCE WAVELENGTH
MICRONS

287866 8e3Hp=10 1.93798
«59450 2:7B5-09% 14937807
+32754 He615=09 193774
«215n% 5:38n~-0° 1+93745
v23315 5:25n=p% 1.93753
«375A87 9+ 268-09 1eF3742
«37827 Qe 247-D% 173731
« 23648 Se 205-09 193720
«21391 5+ 357«09 193708
+3008% He759=0% 1e923897
D) 2860 3e314=0? 173686
+«Rp6B? 1e312-079 193675
+95503 2+372-10 1.936563
«87088 He7HB=10 193652
+60232 208691 =-9 1s92541
sH10889 3+928~09 1453630
«3133}) 42637epY 14923618
023364 Se169-09 1+236n07
«27538 He747=p? 1493596
«29797 4e724=09 1293585
» 38564 4¢125=-p9 te923573
«H22049 J«d8p-0°9 1935462
.|93Q5 50375‘39 llqlgql
+« 39038 6+¢092-0% 173540
«0%18n0 5e075=0% 1.73528
«09714 64333=09 1493517
«0871p 6e093=0%9 t+73506
2074213 6+039~p% 1292495
s 136494 5751 ~p? 1+934823
+ 28418 Y«748-09% FeF2472
51798 3.202-90% 1+93481
«5p5772 le287=p0% 1734950
242518 3. 409~0% $te93439
-1 LR 2+515~09 1+33427
+88841 8:.703=10 193514
97321 t«730-10 1734n5
+BE&74R Be730~10 193394
«611RT 2+558=p% 12923382
¢3b975 4+215=p9 1693371
«21%36 S+131=09 123340
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5172.00
S31722.30
917280
S172+%0
5173«20
5173+580
5173«8g
5174010
5174y

5{7Q'78
5175.00
5175.30
5175.40
5175.90
S178e20
S176.50
5174890
5177.10
5177«40
517770
5178.00
5178.30
517850
$178.90
517920
517950
S517%«30
5t80s10
5180+40
S180+70
518100
518130
518150
5181.90
5582+20
5182450
S182+80
5183410
5183440
5183.70
518400
518430
51849440
518470
5185420
518550
518588
5186+10
518440
518&«70
518700
187430
5187460
5{87e90
5188420
5188.50
S18a.80
51B%9+«10

+ 83845
+85040
+829134
« 75835
2 4926)
«21614
v35185
«57453
« 76769
0853238
«B5514
«81832
85212
» 33978
* 149055
» 34354
+54845
o 44695
+4p481
505676
» 35285
» 10970
«17500
« 40558
+50845
«60198
+58615
« 350927
«+0%9725
«07740
031481
259432
» 74493
+ 80395
73311
«72277
+73247
v 77408
73817
+64959
+ 18905
025178
+06108
+00288
+0048Y
«0B271
W 2B244
+ 948235
v63298
+71822
72221
«58671
s38717
238152
eJ7&14
* 15446
202725
sQ1082

«1613%
« 14950
+ 17046
« 24164
« 50737
» 76384
264815
242347
#2323
213642
13988
+181468
«33788
«&H6024
+85945
«654644
«43155
+53305
-59519
«9%324
58715
«89010
+82500
«599472
«49455
«37802
« %1385
549N3
«7027%
«72280
«&81317
« 490568
« 25507
« 17605
+ 20689
227723
2267521
022592
226383
«35041
«5109%
74822
«?38%2
« 99712
« 2?9511
TL729
71758
+51745
«3d67n2
«2B8178
027779
«43329
«53283
«»41848
o&2iRE
+B4534
27075
+ 78715

5+508-09
S¢579-p%
Se434-~-p?
4+963~09
3ed2n=-09
12542=-059
2:295-0%
3e7556=p%
4:995=p%?
Seb12=09
Geb16=-09
S+304~09
He289-09
2.178-09
FapB2=tD
2:217=-£9
3+65685=09
3:007~G7
2e86048=09
3¢25%46~-09
2e288-09
7:044«10
1+12p~0%
2594-09
3e24p=09
3.84)1-0%
3+735=-09
20234~-p%
64183-10
4¢914=10
2+J10=0%
e 784-0%
Qs 71509
5+082-n9
5.008-D9
4¢559=0%
Gably=59
H4e4B71-p9
Hed27=537
4+078~-p09
d.067~%
157709
Je221-10
Le 29711
3+054«~11
BeiG4=1D
12 759«p9
3edpn-n9
3+733=0°
4s2457-09
H4e4477=9
34633-79
2271 ~027
24357~n%
2¢321~0%
FeS31m0
ts80n-10T
He651=11

1932349
193338
14922326
123315
193304
1493293
1.93282
193270
193259
le2324R
173237
193226
1493214
1493202
123192
1.93181

193170
1+93158
123147
1931236
1.%3125
173114
1423102
123071
1.93080
1920489
1.93058
193046
1293035
173024
193013
1.%3002
1e729%1
1+92979
12229848
1.92957
1.%2946
192935
1.92%24
192912
1.92901
le2z800
122879
1.92848
192057
17245
1926134
192823
te%2812
192801

Je32750
192779
14922407

1a927%6
1492745
1s92724

192723
192712

RIFTVOD 002 B

81 @Hvd TVNIOTHG



518%+40
5189.70
5170+00
5190430
5190+460
5190+%0
5191+20
S1%1e50
Bi9t+80
5192+10
S5i92+40
5192470
5193+00
5193230
L1350
£153+50
519420
5194450
51949.80
5195¢10
B185v4D
519570
5196900
5196+30
51%6+560
S1946+%0
5197y 20
519750
5197+80
5198+10
5198240
519870
519900
5199230
5199+40
5199:90

BETHWEEN S160400 AND

+0%060
v 22284
«H9220
v5674349
»7330%
»757486
«8pl115
«?70671
+ 39599
+35%25
« 684695
«84006
«88&48
+B88801
+88732
«88032
«85902
281798
«723543
»55422
+34997
« 32098
29772
e12643
«01774
+00232
«DBY?77
« 00405
205299
023146
+HETF8D
51829
+7182)
«77574
+80810
«82367

+95%940
77714
« 50780
s 32566
2256595
« 29234
«19885%
227329
+60401
26%075%
«332n5
« 13994
«11332
ol1in9
vi1268
«11%58
« 14098
«l820%
« 26457
« 33578
«55003
WBTIN2
«70228
+87357
» 78224
« 99758
«+ 99523
« 79595
« 74701
« 75684
«5490)17
«381461
28179
022426
19190
017633

5200.00 THE ABSORPTANCE 1S

2¢494=10
19367-Dp%
3Dl 4=n%
44127-D9
He4B1~-0%
Geb24=-D7
4eB8B&=0%
42305~09

2+:4916~D9 -

2+183=p9
4el70-p9
5421509
S+37n=-pn?
Sed72«09
Sedb62-p%
S5¢313-09
5s179-D9
44928-0%
Ged24-09
3+19p-0%
2+«108=-0%
1:924=n%
1e782=09
7+54p0=10
1e0461~18
le3B85=1}
2+882m11
2+410=11
3e1S1=10
1+3Bc~p?
2+72R«0%
3ebb4-gY
4425009
44584=09
H4u771=n9
49:858-0%

1«922701
1492689
1292478
tev2667
172554
1+92645
172634
1926223
1e72511
172600
172589
192578
1292667
1925584
192545
F+92534
1.92522
1925114
1«22500
1.72489
1e72478
12447
1e72456
192455
1+92%13%
1e92422
le92811
1724900
192389
192378
1492367
1:723586
L+ 92345
192334
192322
192311
« 192¢02




SECTION 3 — SAMPLE FUN FOR RADIOSONDE TEST CASE

This section of appendix B containsg a sample ruis of radiosonde data from
Salem, Illinois, for June 10, 1973, Three frequency intervals are calculated
for atmospheric transmission and emiseion. For example, to calculate the total

upward radiance at 1160 em"l received at & spacecraft for a ground target at o
b should be added to

temperature of 298 ¥, the upwelling radiance of T.109 % 10
"INT UP TOTAL" for layer 10 (1.935 x 10'1‘).

B-19
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THE SIGNIFICANT LEVELS FOR THE HODEL ATHOSPHERE ARE AS FOLLOWS

ALT

tH)
0000
Be75640]
24581402
1«154+03
1¢3%92+p3
1:2273+03
2+3F9+03
24825902
3+01%9+93
3+752%023
4009%G2
427134023
&¢310%a3
Felb2402
1+155+04
1299404
Je343e04
1+5085+04

EARTH RESOURCES WODEL ATHOSPHERE.1949

HODEL LOCATION

PRES
tHB)
?.980+02
Fe88D+02
F¢670+02
B+740+02
BeSnO+02
7+760+02
7eb20+02
7.520+02
7:000*02
6e400+02
6s200+02
S«b80+02
Ge430+02
3«000+02
2¢190+02
L+740+02
1e62Q+02
1¢Q20+D2

TEHP
(%}
2322234
295¢96
298036
27095
27036
287296
284026
283+36
281556
2756226
276+56
27284
260%84
235846
2181466
20786
207046
21045

SALEH.ILLINOIS &/10/723

TO
(K1

290+%6
29195
290+16
283.94
27538
25794
26478
271496
251+556
25775
244054
24284
23084
205485

«00

«00

00

«00

Ty

(K)
274954
29985
opea®
29250

29329

28822
285022
285275
2681+73
27706
276148
27295
2601+8%
235856
218086
207485
207265
21044%

HLZERO
{H}
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FOR THIS HMODEL ,THE LEVELS ARE CHOSEN AS FOLLOWS

ALTITUDE
KH
0.0000
844599=p1
1+8070+00
248425400
39995400
5e¢3l1468+Q0D
5+8359+D0D
8¢5370+00
120877+0!
123742+01
2+0000+01

FPRESSURE
HB

9+9800+02
?+0373+02
8e%46+02
721559402
5¢2092+02
5¢26865+02
443238402
3+3810+02
2243B3+02
led?56+02
5:5293+01

THE oATH LENGTH OF EACH LAYER 15 (CH)

8e5599)1404
1+51710+05

?+41051+04
1+80103%05

1+03559+p5
2024001 +05

TEHPERATYURE

DEG X
249235+02
229327+02
2+0850+02
2.8228+02
207657402
2+46838+02
2+55675+02
2,4250+02
2:2438+02
2.0822+02
2e J 445482

1+15472+05
31064b7+05

1231787405
b+05838+05



¢e-d

_LAYERS= 1D py= +050 DELV=

SATELLITE ALTITUDEm 2,0000+01

TARGET ALTITUDE= 0.0000

20000 Vi= 11500000 v2= 13000000 A=

SATELLITE LATITUDES 27,0000 SATELLITE LONGITUDE=

TARGET LATITUDEm 29,0000 TARGET LONGITUpDE=

" "SURFACE TEMP=  298.000 EM]SS=|,00000000

THE FOLLOWING DATA ARE 35 ATHOSPHERIC VARIABLES FROH MQDATH

?+508545%¢02 209582752%02

..2%9899p0)%qg2  24875488440]
109822139401 620821335+%01
191765755401 1+*0002726%n0

0+000G000 06000000
2+8756885+01 2:3204370+*19
Gs00000CO0 De«0000000

121079745=03

) 830950205
1+1850418+0)
120002519400
0+«000C000
0+0000000
0+0600000

1.1477531+00 PREC CH OF BATER N LAYER

THE FOLLOWING ARE ATHapM FOR LAYER

243508+01 G»0000

Q+0000

3+4552387+02 F48053955+p2
2:890)1250+02 1+2056575%D1

129351534401 87523764400

18002373991} 2092404510%01

0+0000000 ~8403575856%03
0.000000C 0+0000500
0+0000000 0+0000800

I FOR c02,03,8204¢0,AND CHY4 RESPECTIVgLY
Gs0000 1e8%73=01

THE FOLLOWING DATA ARE 35 ATHOSPHERIC VARIABLES FROM MgDATH

8454659386402 2:90525625%02

2491465485302 208854311401
104792157+0] 40z2150745+01
1°0187760* 01 tv0002725+00

. —.-fenpunanng. Q«0000000
2+88543)11+p1 2012572 19+19
0»0000000 Ce«0DOOADD

1+0232307=03

198008233405
641722170%00
1+0002295%00
gv00000G0
Q+0000000
0+0000G00

6.1228293~01 PREC CM OF WATER 1IN LAYER

23445401 O+00006

. THE FOLLOWING ARE aTHegHM FOR LAYER

G+2000

244234557402 2 7.8025697+02
247774288402 69235034 %00
1s4519352+01) B«540070%*00
Bekis8771384D0 1+9821536%01

00080000 »2+5215943%ga
0.0000000 O«0000000
0.0000000 0s0000006

2

2 FOR ¢02,03,N20,C0,AND CHY RESPECTIVELY

0:+0000 1e4933=01

THE FOLLOWING pATA ARE 35 ATHOSPHERIC VARIABLES FROM HODATM

75232314+402 2:8478924%02

228524825402  2+8919789+p1

1+1403800+n1 2328857 +p1
1°0802&6544n1 1°00027 26400

n+*00eNgnNe O«0000000
2+g9197R9+n1 1°93a%680+19
00003000 0+0000000

THE FOLLOWING ARE aTMerM FOR LAYER

243354401 0.« 3000

F+3107337=04%

1+7731186=05
2¢51958%%+0p
1+0Q02g43+00
0+0000000
o.pooonoc
osgononng

3.3690345«10] PREC €M OF WATER !N LAYER

00t

338546465402 Fe7995%376+02
20449469706 +02 294557821*00
101235030+0% Br35506056* 00
32300547 +00 10346781231 %01

0-0000000 =B+2598234"03
0.00p0G00 0+G00EN00
09000007 0+ 0O0INvo

kY

3 FOR €02,03,N204C04AND CH4 RESPLCTIVELY

B.gene legqop 2=t

THE FOLLURING paTa adg 35 ATMOSPHERIC VARIARLES Fhu% raLaTH

648752494402 2eTI04TAI*G2

?+7192381 )02 2vA941ha8+01

B4 3135295=04

1°74951237=G5

3+355277p+02 QL TRE}T Re02
2eB4ksaaFey2 1.351Ca72%¢0

10+0000 BOUlD=

12,0000 TENPO= 29640000
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TrF FOLLOAING aHE aT'erM FOR LATF ™Y

2+ 3375401

Mo v ¢

f+l4anP32+mm
LeQnd1627¢3:
et ooy
N=rACinnyg
DenVans
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THE FOLLTEING paATa aRr 35 ATHOSPRESIC vearJasLES F1u¥ af L ATH

TTT BaTYT3 1842
27172542
AeTTZI1 98+
QeyRIYERP400
oD~ on
2-29ChS INw
n.hAAH AN

27228571472
FERA LY AR WL L]
Re21nu99+7(
1rarp2fzatpn
LEX STl SRl ¥ T }
1:>z 84ThL=tF
LA R v o |

642514632302 PREC N TF nATER

Teld| 2234234
1° 714745 4y=n8
5:.562LA%3=0
1o thtédre
AT WL oty a
Ser o0 AR

‘~3J0lujﬂ
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F.4rieSz7e0
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B+ R334
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B-0uygin 0
O=~Quuinl'n

4 FCF €02 ,03,522,C04AND €r4 WESPETIVELY
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THE FOLLOWING ARE ATH-cH FOR LAYER 5 FOR ¢02,03,NZ0,C0,AND CHA9 RESPECTIVELY

2+3383+Q1

0+0000

0s:0000

THE FOLLOWING DATL ARE 35 ATHOSPHERIC VARIABLES FROM MoDATH

$27951096+02

206292041 %02
3956412551%00
$¢903323%0400
60600600
2+8961024%0)
0+0000000

2056287887+02
2:8961824+01
635253064+00
1+0002726%00
0+0000000
[e32120954+19
CG+000G000

6235192491 ~g4

1+466%7830~05
203830474=01
1+90Q12351+00
0+0000000
0+0000DGO
0e.g00co00

243544659402 PREC CH OF WATER IN LAYER

32599909902
243287807402
34395379400
108369556014
0+0000000
0.0900000
0.0000000

)

1489401

947880605+02
2+2890877=01
7¢7100%72%00
2¢7997272%00
»7e5]155742%03
0s0000000
0«0060000

THE FOLLOWING ARE ATM=gcM FOR LAYER & FOR ¢02,034,N20+C04AND ChY% RESPECTIVELY

2+43389+01

0.0000

0.0000

0.000G

THE FOLLOWING DATA ARE 35 ATHOSPHERIC VARIABLES FROM HoDATH

l.B524021+02

2¢4997789+pn2
19636992&%00
Faghs1T478+q0
O»govanoo
208964219+01
0+0000000

244995908%02
2v89754219+01
Ys4057048+00
l*oo0272&6+00
De+p000000
1#11639498+1%
0»0000000

53467p541=04

195989 52=05
T+0664276=02
1+0001312%00
0+0000000
0+0000000
0+0000000

Te25348348=03 PREC CH OF WATER IN LAYER

THE FOLLOWING ARE aTHe¢H FOR LAYER

203399+01

0+0000

0.0500

e 1694282402

241995907 +02
1+8315758+00
He37b846%~02
D+0020000
0+0306000
0.0000c000

7

0«0000

THE FOLLOWING pAaTA ARE 35 ATHOSPHERIC VARIRBLES FROH MODATH

feq897-01

9.7830079+02
T+08049711>p2
7+3343962+g0
9¢4783030%04
=7+930872%p3
0«0000Q00
0+0000000

7 FOR c02,034N20,CC4AND CHY RESPECTIVgLY

14704901



Ce-d

2.9096799+02

23413382402
4e48034901=01
920605058+00
0+6000000
2089565561 +01
C+000q0R0O

23413190402
2:8986161+01
192940737701
100002726+00
1YL ba[e]efels]

9+0020619+18
0+p0p00CO

443276330-04
1+51405689=05
5+7974321=04
1e0000866+00D
8+0000000
a-0000000
D.cC00000

9,1955143404 PREC CH OF WATER IN LAYER

THE FOLLOWING ARE ATH=cH FER LAYER

2439)12+01

00000

d.0000

3e04673420+02

128517697402
Je4710702~01
2¢7121490~04
0«0000000
0+00000D0
0.0000000

B

D«0000

THE FOLLOWING pATA ARE 35 ATHOSPHERIC VARIABLES FROH HOOATH
1+9669875%02

2 [35‘!9204-52
693136979=02
_Bep550575480
0eQ0000000
200965400401
0+000000C

0,0000000

T "THE FOLLONING ARE aTHecH FOR LAYER

2:34349+0]

THE FOLLOWING pDATA ARE 35 ATMOSPHERIC VARIABLES FROK HoDaATH
2+9504950+02

12023958740
T Ze1665000%02
1#78521 1501
6937232674400
010008000
2¢8966300+01
... .0+0009000

0,00000G0

2+1355%20+%02
2 BR656400+01
0r0000000
1+00062724+00
9+0000000

e &720424%18
0+0000000

2+2070129-04
124p045187=95
0+gQUGCU0
1+a0O0510+00.
0+0000000
$1»000D000
0e.0000000

PREC CH OF WATER IN LAYER

2

O«pobo

_2+1645000%03
2+89444%9g+0!
0+5300000D
1»0002725400
00000000
304236014418
0:pQE0o0D

0:goasd

1¢6365169-04
1e42156287=05
O+00000G0
1+0000316+0D0
O.0000p00
000000400
Q«0Qooano

PREC CH OF WATER IN LAYER

2+%2949p28+02

0+0000000
64305352702
00000060
Ce«00000MR0
0+0008000
0D:0000000

9

g«0000

0.0000000
147838173=01

0+00000c0
C+«0000000
0,0000000
d:00000040

10

9,775876%402
5¢806851 t=p4
&y8737754400
2+07108%2~n1

~802197334=93

G+000000D
0.0000G00

8 FOR CO2,03,N20,C0,AND CH4 RESPECTIVgLY

1+9912=01

Fe752024%+02
peDO000OD
&e2744975%p0
1197392%70~02

~7¢5232757-p3
c+000000D
o 00D000G

9 FOR €02,03,N204C0»AND CH4 RESPECTIVELY

1e4924=01

Fe7572738¢n2
0*»GOGO0CD
&£037325874+00
2+%3464367~g2
0+0p00000
g+OQooano
010008000

THE FOLLOWING ARE ATH=cH FOR LAYE® 10 FOR ¢02,03,N20,c0sAND CHY RESPECLTIYELY

2+2622%01

TTULEVEL
HATERS =

o CHAR UN/FLOW
¢ CHAR UN/FLOW
s CHAR UN/FLO®
* CHAR UN/FLOW
s CHAR UN/FLOW

s CHAR UN/FLOW

AT
AT
AT
AT
AT
AT

P-’

1e4409=01

«3833+23
Dis3s5
0153565
015365
015345
015345

015385

»93843+400

{+0000

Js0000

TEHP = 295483

1+4407=01




2

3
:
i
i
i
:
i
|
|

S

& CHAR UN/FLOW AT 015345

a rHAR UN/FLOW AT D15365

s CHAR UN/FLOW AT 0i5345

» cHAR UN/FLOW AT 0151345

LEVEL 2 p = »84535+00 TEHP = 290.52

WATERG = 22045+23

LEVEL 3. P = «75235+00 TEHP = 284479
jfﬁMTERS =" e TP13422 - L . -
CLEVEL 47 P om 45931+00°  TEHP = 279305 -
L WATERS = 14172422 : : .

'LEVEL S P = J5bb28+00 TEMP = 273429

tidpy MATERS, mo o P ITETEZR sy £ 055 bk e S 1Bt ¥ g SR

LEVEL & P = 47324400 TEHP = 242488

WATERS = 7871421

LEVEL 7 P = »38020+00 TEMP = 249.%6

WATERS = c2423+21

LEVEL 8 P o= v28715+00 TEHP = 234.123

WATERS = 23071420

LEVEL ¢ S o= «19%13+0D TEMP = 213455

WATERS = «0000

LEVEL 1D P = «101ng+0C TEHP = 216+65

HATERS = +0000

FREG TRANS ABS UPWELLING RADIANCE WAVFLENGTH

WAVE NO, HICRONS
115300 Vh9415 +3p385 5949 2=04 B,59545
115200 49632 +3p358 &eg87=04 2.568D55
115400 « 72102 27898 &Ge710~D04 B, 64551
J156+00 + 74552 *25443 6e931~0% 8445052
115800 +75844 «24158 7+044-04 B,53558
1160400 74528 +23372 7410904 B.62059
116200 + 75098 223902 7+D52=04 8,6058%
1164900 73687 ¢26313 5eB]F=D4 B8.5%107
116600 + 69634 +303466 b+439=0H B.57631
$1568+00 abg74l 33259 be185=04 8.55154
117600 2563846 236134 S5e8%2=04 a,54701
1172.00 «51105 «3B895 BEe+b631=p4 B.53242
1174+00 «59383 90517 Senbb=g 8.5]789
117600 «eb1636 +38364 Bebb?=pl B450340
j178+00 +£3382 *3565618 S»0820-04 8.4889%
119p+00 063593 35007 5+8469=04 8,47458
1182e00 064726 v 35274 G+929=-04 8.44024
1184.00 55921 +35077 Be?4D~0H B+44595
118&00 +63235 #357464 Se778=D% Be%3170
118800 *346747 5a 7304 Baf1751

153252




le—g

1190400
11Y2:00
l[?ﬂoﬂﬂ
1196400
1198+00
;200-00
1202+08
120400
120&+00
1208+00
!Zlﬂlﬂﬂ

1212+00

_1214+00

12146+00
1218:00
122000
§R222+00
1224080

_ 122400

1228+00
123p+00
1232:0D
123400
123500

. }238.00

1240400
1242+00
12494+80
12496400
1258200
.125p«00
125200
125400
12549200
1258200
124p280

1262200

1254400
1265000
126800
127g+00
127200

_1274v00 __

127400
!278-00
12Bge0a
1282+«00
1284400
128500
1288+00
12%0+00
12%2v00
129400
1294400
1278+00
130p+00
AETNEEN

0by4287
»650467
184105
457085
2465920
068477
149543
57774
265250
16033?
253484
P 44750
+493p14
29492
0627
edn73s
lqi?67
+42559
+ 45073
+50146
053551
«555637
+55120
«50553
. sH4Q0E5
7971
¢ 33224
«3nT14
e32264
« 5014
237738
«379725
+3578%
231731
s 25474
18692
212748
+ 10080
+07575
207805
slottsl
+ 13972
18452
2220258
« 23550
+21895
+ 18833
« 15345
213096
el 1649
12474
214895
0 1564%
v 156632
15422
«e14%06
115000 AND

«35713
» 34933
+33895
«32915
*33070
+31523
» 309437
232226
+ 35450
e 39467 |
G851 4
53250
+5559%
«57058
«59373
59264
«5BH33
5744
254927
*94FE5Y
Ey3Y
44353
«HB 70
oHGuyn7
+55945
262029
*6LT7S
+ 59084
57738
e 64988
e622462
«&2p25
64214
+6B26%
«T4524
+81308
*85255
89920
172425
+?2195
+8953%
84028
81537
77974
« 746450
+ 78105
:381Y,
sBH555
+B5904
»88351
«8752¢
+B5 104
»8335]
«823348
+83578
+B5p54

1300+00 THE ABSORPTANCE 1S

5.,860%D4
S5¢923=p4
4.010=-04
&9091=04
be0bT~04
&+200-04
&0 290204
b6v)20™p4
S5«803=0H
Seq38=-p4
HBD9=04
49198=pH
3.972=04
Je8A5=pnH
Je532=04
3e537=04
3:741~p4
3+788B=04
4+0086=D4
H4+450=D4
e 7A5=0Y
HeR22%(4
HeB5F~04
4s458=04
J2879=04
Je338=0D4
2¢9t6=0%
2+709=04
2e822"=0%
3e«057=0%
3e¢290~0A4
3+305~D%
30 109=04
24752%0H4
20206%-0%
1s416=04
l+184=0%4
BesB82=05
595)2=05
S50 598-005
Be9b2=05
1+195+~0%
1+575=04
L1eB77=04%
2«003=-0%
1»859=-04
La596=0%
1¢298=D4%
1+105~04
Fe814=0S
1+04%=D4
1+250-04
10375~04
10390~04
1+370~0%
1+245=04

8.4Dp336
B8,38924
B.37521
8,35120
8,34725
8,33333
A:31947
8,27187
B8,27815
Bo25448
8,25083
8423723
B,22348
8421018
B.19672
B.18231]
B8e15992

BalSéhl

Bs118332
8,13008
8.1)688
8410373
8.09041
8107754
8.05452
8405153
8,03557
B.02548
8.,01282
B.flgonn
798722
74974548
7474178
74TH?1D
7«934651
7272373
7.91129
7.8988%9
7eBREYH
7.874p2
T.B8144
7.8592%9
783497
T«B2473
7281250
7.80031
7.7881&
7+7740D5
774398
775194
773994
772798
7+71505
7:70416
7469231
v238+02

e e



e

§ W

jp S—

Qec-d

LAYERI1 IS NEAREST GROUHp) = 1

UnITS OF WEIGHTING FUNCTIONS ARE D{TRANSHISSION)

FReQ
1¢150+03
1+1524+03
10154403
1+156+p3
1+156+0)
1*1&60%*p2
19142%93
10145+03
101846+p3
1e1 68403
1:37p%03
1«172%03
Le374%03
10176%p3
pr178+03
1913g+03
L« 82%p3
1e1Bq+p3
1+1R5%023
1»188+g2
1#190+%03
1+172%p3
1¢1949*02
1*1%6+p3
1»198+03
1+200%93
1+202+403
1+204%03
12205%03
1+2D08*03
1°210%p3
1s212%p2
1*214%p3
1°2356%03
1+218%03
1=220%3
1e222%03
102245%03
102264033
10228%02
1+23p*p3
Ev232403
12344g3
1234%03
19238403
1+2490%p3
1e202%33
10284%n3
te296%03
fe248%03
1+25p*023
1+252%03
1¢254+03

DOWN INT
2ul)é=04
29l 1 4=04
1«230-04
1:788=04
1+4653=04
1+592~g4
10825~g4
L 793=04
Z2e10B=04
213356%p4
2:563~04%
2278304
2:934=p34
29733=-09
Z21579=p4
2152104
2¢454=04
2«420~04
2+558=04
2+5491=04

ZaHHR=RY

21386704
2+27%=04
2v14=-p4
2¢211=04
2+073=g4
2+.00%~04
2+15%=04
2e8]3~p4
2:703=04
3+218-04
3+704~04
3e790=04
3481104
243 2T=p4
JeBUT=p4
34694 =0h
Aebbo=gH
3.979=04
3.039=p%
207256~04
2+534=D%
Z2+49B3=04
2+770=04%
3223104
Je562~04
A+ 954=04
el JO=0H
3.70%~0%
3:403=08
3:349=04
34397=04
Jeb0b6=04

Up INT
1e432=049
T e529=0%
103867~08
1+2g2~04
192864=04
Le242~0q4
12257 4
14328« 4
1¢3%9ap4
RLLFAIIL]
19895«04
1»532~04
1¢535=04
1¢528=04
i¢520=~04%
1¢523»04
1¢525~0%
1+545=049
1¢558=04
1¢553=-04
14532-p4
1¢5}3=04
Le4Bs=04
Tedigy =0
1+4950=-04
tLeq2a=-04
leqis=D4
ledia=04q
i #455~04
1+511=04
1+¢588=049
12 d52=04
1e723=04
Fe754=04
12765=D4
1¢759=0%
12730=04
1vd70=G4
Le5%¢ =04
1 »So4~04
1e422=0%
12382=04%
Ledb5E"04
1e3as6~04
1¢385-p4
1+4Q3~04%
Le3d73=04
10336=049
1+300=D4
V2 255«04
1e226=D%
1«203=04
1e217)1~0%

e e T et PR 11

UNITS OF RADIANCE ARE WATTS/{cHee2 sSTERpADIAN®H]CROBETER)

DOWN WEIGHT FUNCT UP wglGuT FUNCT

2+319=0)
2+320~01
2v120-01
10922-91
1#B817~p)
} 2755«
1*7?3=p1
19810}
2033101
2+587=q1
2+4841=)
I+0B9=p1
3e26D=01
AsQl1=p)
2+873=p)
2e812-p;
2+741~01
2:27006-01
2+B5%=p)
2+848=q)
2¢7TH3np}
2166004
2¢554m=qg)
2+473=01}
2e495=0)
2v365=()
22268=p1
2e54) =01
2:738=p4
3:072=n1
3e5b2=01
Ge224=(3]
He326=0])
He357=01
4e496=p)
Hefyla=gy
He28d2=01
He2]7=p])
4007=01
3+506=p1
A«159=01
29933+01
2¢879=0)
3e2160]
3475703
4e268=g)
451401
L LET LA
4157 =0}
He225=(]
3+734~p1
Ae777=Q1
He251~D1

1+57q"qgl
1e5&9"~pg]
1*502-g1
1+432=p]
1+3?7qg)
Lr369=g)
10387%g]
L LY LN
jeSiy=g1l
1+502"n1
1s654=g1
1»701"pl
1+705"01
1r&%9mg)
1s6%3~p1
1+678"n]
1:702%01
10727791
L+ 745=g1
1:7%1m0}
18719701
1v70a0"n!
16727l
1eb495™n}
116357g1
1+614=gl
\*602=ql
1*4037g1
t*&51=g1
1¢717701
180791
1+883%g)
129671
2+005"pi
2+0217g1
2*0l7"g1
1*387~p1
1*920"0!
11833 gt
||?35‘ul
1+693mg1
1*5%9=p1
L+BB2"g1
1+585=q1
1+é611™p}
p*834=pi
L*602=g1
1+5581=01
1+522=01
t*471-q1
1eat1¥gl
1e4ls=p1
}+38p%gl

INT DWH TOTaL
2¢+]16"04
2viti=pl
1+730~g4
Le7HB=g4
1r8653=54
10892=p4
1+525=04
19793=0K
2+1g8=p4
20334604
2v553=04
2v783=gk
2+734~D%4
2¢733=p4

- 29577=p%
252104
2+454=04
242004
2eSEH=nk
2«5/} =064
2viiiliepny
20357~pA
2v279=0H4
20174=04
20211701
2+*p73=p4
2«npf=pd
2+ 15%=n%
2%43137pa
2070304
3e218-p%
Je7pémnh
3+7%0"D4
3eB1l=n%
39274
32849~k
35744
Ivbbbd=nY
Aeq79-04
Jea9=p4
29726=p4
2v534=04
2v483=pH
2277004
JeZ23 )~ 0H
3»5463-04
3+9547p4
4511004
3e?p4=0h
Anbpa=pH
3 349=p4
3039704
Aebgo~Qh

INT UP TOT,L
1*432=pY
1*429=p4
1*367=p4
130204
14254=p4
1r242~0%
182570y
1+328-~04
19377~04
1e447=04
1e494=-gy
1#533=p4
19535=04
| *526=p4
1+520=94
1v523=p4
1¢525«0y
18545=04
1558~y
19553=04
1#532~p4
19513=p4
1v58amg4
1+461=04
12450=p4
1942B=n4
1+81é=0%
1¢415=g04
12455=n4
1*311=-p%
1¢588=n4
1e452~nq
1*723=p4
1+754=p%
127565~g4
1+75%=g4
1¢730-D4
1ee?D~n4
1¢+5% =04
ye508~g4
1+422~04
1+382~0%
1+345w04
1+ib6a=0q
123B5=04
1°903-04
1+373~04
1+33b~0% .
1+300=0%
1925504
10226=04
142024
IR IR L]



Iiéd

6e-g

1¢255+03
1«258%33
1260403
1s252%03
1+284¥+n2
1e284%03
12268%n3
1+*270%g3
19272%32
19274%n3
|+276%°03
t0278%02
1e28n%pa
1+282%03
12849401
1+284%p3
1+288%p3
102%0%023
12292%03
1e2%4%03
12956%03
1¢298%03
1+300%02

H.0549=04
He737=04
547004
S5¢971=0%
&e 48504
beBYB=DY
6eB51-ph
5959474
&v120=0%
SeHé2=0%
487704
H4505=0Y
4aTH6=04
5a1Q45=04
5:503=04
65+851=04
6e0A 74
5¢895~0%
S2527=04
Sel07=04
H+8956n0q
H+428mp4
bebb&5=04

{+158=04
1e148epy
1+0Bé=04
1+03n=0%
e543mp5
B8+9]13=05
Be377=nb
8+g1%~05
84552=05
F+599=05
1+028=04
te120~0%
lefé)=0%
Ie131=04%
Lv103=0%
i*0?0~0%4
1:037=0%
1+038=04
ir0491-04
Pe857%05
8s577=05
7455705
&1427e05

497BB=n}
5e607=01
bLenBl=py
Telld=ny
7e7194=0y
8elb0=01
Bs179mn]
7e82%=p1
T+333=01)
68554np)
Se856=D)
5e¢588=01
S¢730"01
4910201
bebbd9»0]
7e405~01
70357=01
Te18b=p}
6+750~01
&¢250-01
S1943+01
Sv&aBé~D])
S5e743=0])

1e3b2%=pn1
1+358~01
1287=qg1
10223=q1
10347=n1
1=062"n1
9282702
9+59)vp2
1+025"p1
1*446=01
1¢236"0}
1+35g=al

140201 .

1 +368=g1
1%3372=gp1
1+3247g1
1v2527p1
j1r265=g!

13271701 -

1+182=g1
V2052=p1
9eq08%g2
FeFl2™p2

f+054=04
4e¢739"04
547004
Se?¥7Ll~0Y
Ge4BE~n4
&9B48" QY

. HeBa17gq

6e5446™0H
4r]20"09
Se452 04
4e877=04
4460584

He7Rém0H

5204570%
5350304
seB51~04
& DAT~04
Se8F5 g4

Sef277n4 .

5+107 04
geB46m04
4eh2RmQH
4ekaS™QR

1+158208
el HB=04
jepBémp%
1+530=0%
e 643705
8+%13=-05
Go172=05 _
Bep})7=g5
8+552-05
Fe54%m05
j*028=0Y
1*120=04

R 3UILIL

1vi31=0%
1+103~0%
1+07D~0%
1*p37=0%
1+938~09

~Jepil=q%

LIT Y YLD}
§0877205
7e&57705
4v427=05



o¢-g

LAYER{1 15 NEAREST GROUND) = 2

UN1Tg DOF WEIGHTING FUNCTIONS ARE D{TRANSHISSION)

FREQ
1+150+03
1e152%03
fei54%g3
1+5546*n3
1+158%p3
1+160%03
10162403
1elbii*gl
1215646403
102368+p3
1+170%02
12172+p2
1¢3749+g2
11756703
l1e178+403
l1el180%p3
1+1824p2
1+384+03
1+185%03
Le138%p2
1+1%0%03
i*172%03
IXEAEAL K]
J01%46%0)
1+198+03
1°200*g3
1+202%03
1+209%03
10206%p2
1*208%n3
1+2,0%03
10212%03
142149%03
1e286%p2
192184p3
+1220%02
10222403
te2244p3
1+2246%03
1e228%02
t10230%03
12232%03
1+234%93
te2l5%p3
1#238%g3
te24p%p2
10292%0n23
12284%03
1e2R4+02
1+2%8+03
1+250%03
12252403
1+254+%93

DOWN INT
4:078=05
4 ,0%8~05
3.536-ﬁ5
3«570=05
3e521=05
3+34]1=p5
3eq19=p5
3726=05
44027=05
44223%05
q+5413=0S
He575=05
He5?1~05
$4558~05
H4e526=05
He53H=(S
q44529=05
4460305
4e4670=05
4+472=05
4:618=p5
44575=05
HeliBY =%
Ae388=p5
44349=05
He22B=p5
e} 71=05
H4+206~05
4e425=05
4+7008=05
5»137~05
S+546=05
5:+9%8-05
be288m5
6+508=p5
&eb21=p5
&+634=05
&eiigBeps
&+0%0=05
5¢823%05
S5+5659=05
§5:579=05
5:794=05
65¢172=05
64586205
&+7450=p5
7¢324%=95
7eq77=5
72720=05
7483605
783405
726656=05
7+40%7=05

UP INT
593975-05
6e4]46=05
577305
59125=-p5
#2754~05
5+50%=05
4:595=05
5s18¢=05
6e120-05
&07849=05
7+4493=05
Beg7s=05
Beyb5~05
7+949=05
7e577=05
7+450=05
7e¢283=05
7+243=05
7¢597=05
7+550=05
7427105
7+054=05
6e¢773=05
Se504~05
6¢514-05
52 F75=05
S5¢?§1=p5
52281 =D%
72013=-05
7+859=05
F+282=pt
1+063=04
1+113=04
10129=04%
12 57=04
Lo £35~0N8
1°0849~04
teQR7=04
Fe762=05
84522=05
72v572=05
7+070=05
6e9B4=06
7¢82005
805465-05
9:+435-05
LeQL4=0%
1+038=04
?+¢971=05
9+397=05
Pe065+05
Fe0]5=D%
F+03 =05

UNITS OF RADIANCE ARE WATTS/I(CHes2 aSTERADIAN®H]cROHETER!?

DO®N WEIGHT FUNCT UP nglGuT FUNCT

5.072=p2
S«078~p2
He760=02
Heq35=02
He256mp2
4e162=p2
He284=02
Heb53=02
Seglé=p2
5¢288=02
Se534=02
5¢7HbO=02
5e7T4=02
5e7490v02
5:707=02
5e727=02
5e729w02
S5e839~02
5s926=p2
5e935~p2
5387 6=02
50831=g2
5719=02
Seé10=02
5¢562=02
542302
5¢358=092
5¢412=02
5170302
6e077=g2
bebiiz=p2
Te182=p2
7+781=p2
BelE6=02
8es47]1=02
8443302
Bebbs=p2
BedB85=p2
7e983~02
Tré&RbeD2
Te438mp2
7+352=p2
7¢650~02
Belb3i=pe
8e727=02
9e267=p2
TaT7H2=07
FePbYy=02
1+034=01
1 +048=01
1+050~01
1+03%=01}
1+024~01%

7+715"n2
7e95)1=p2
7+1563-02
LedbT=n2
5«914=02
& &1 772
Sa7lig=Q2
&s871=p2
?7:653=n2
8eiP4=n2
24333752
1+01l4*gt
1°062%gl
le00)1"p}
F+555~n2
Fe409%g2
?e2l1=g2
9e175%92
9e53B8"g2
9+45%2%02
9¢252=p2
8+9689=g52
Ges8i5=p2
ds3]15"02
8e349p—-g2
7+92g%=02
763102
8ep8g~p2
Sep37Tn2
1+*0l4=g1
1+200%01
143767g1
1+493=01
1e4é7=pl
1+505*01
je479=gl
19417701
1*37g~0l
1+28p*01
1¢119=a}
9s961™0n2
9+317"02
9e223"g2
1+008=9}
1*198%g1
1e279=n1
1234991
1*384=p}
1+331=01
1*257"p1
1e216«p1
ir211°01
1e215=01

INT DWN TOTaL
20526~04
2252%=0%
2¢313=g4
2¢]105=04
1+795~p4
1*927=p4
1*967=p%
2e146™09
2+511=0%
2075%9=R4
Je0pU- g%
324104
Ard73-p04
3e18%9=04
3vpaz=o4
2¢975=p4%
2+707=0%
2+880"04
3«wg21~04
de0p8=g4
299g5=0%
2+825"04
2e727=0k4
Z#633=n1
2954956=04
251 6=04
2+52104
2¢575=0g4
2¢856"pA
Je178~0%
32731"p%
4925109
4+390=0%
4449004
4e578=04
4e531°0%
4035704
4=307=04%
4¢088~p4
Jeb21=04
327 =04
32020k
J:0b3=pk
A«JR7=g4
Je889%n4
49361 0%
4e5687=0Y
4e858%=0%
Heb76=Q%
$0386"0%
4eQa2=0%
48]163"04
4+357=04

INT UP TOT,L
2«07 1=~04
20071 =0%
134%=04%
12815~0%
1e73F=pH4
1986F3=g4
1271 7=p4
1 *BHo=pH
2+G11-0d
&0 | 26=0%
20923B8=0%
2+3430%
2+380~04
2+322704
20278=p4
20268=04%
20253=p%
2:26%9=04
2+318»04
2e308%0%
232504
2021804
2v)63=0%
2*113=0%
2+t01=0%
2e0%6~p%
2+010"0%
2¢013=g4
29157~0%
2+297=0%
26514704
2¢715=n4
2+83a=pY
288304
2092k w0%
2+8949~0%
29815=04
2971704
2+58B=gy
29356=04
29} 79904
2+08%=p4
20p63=p4
2v3128=g4
2¢251=p4
2436604
2+3B87=04
2%374=g4
2+297=04
2¢194~04
2+133=p4
2+105-04
2+0749=0%



e~

1:254%03
1e258+4p3
te2ép-n3
122a24p3
1254403
14266403

12256402

1*27p%p3
10272493
10274403
Le276%02
1+278403

1+28a*n3 .

1s262+g3
1e2844p)
1e284%03
1+=288%+02
1270%03
12292403
10294403
10294403
1+2%8%p3
1=300%*03

7+355%05
7eDt4=05
62568=05
6e213=05
S5.895=0)5
44835=058
44512~p5
4a25B82=g5
9¢936=p5
5¢%19»05
69724=05
7e558=p05
7+682=05
7+5B6=05
T:031~05
6s410=05
5.988=p5
&3l HD=~05
§+500~05
7e163=05
7«703=05
Be&31=05
B+840=05

247005
10027=0%
i*Qé2=-0%
Is0BH=Qk
1+0%7=04
1+094~04
1o035~-04
P482p=n8
94599=05
F+571=05
Fe317+05
Fe753=05
1+025=04
L+094=0%
lepay~p4
Fell16=0%
L *0%0~04%
1ep7é&=p4a
1«034=D%
922863=05
8210%#05
7elé&p=05
&e294=05

FeFL17=p2
47 4=p2
8+8B9>g2
8+8286=p2
TeR566m02
&£¢583=p2
be15b=g2
&0 265=02
beTE2~p2
Bei19=02
s524=12
12082=0Q1
1+06)-0}
1+050=01
9¢753=02
4+912=p2
8ed43=02
8e573~02
Fe094=p2
L »005-D1
Lsl11w01
jr2l5=01
1*248=01

1e2i9"7g3
1+387=p1
1+438=p}
1+470"01
1+499p*01
12470701
11412=g1
13837 g1
1*322"p01
1+314=01
11284~}
L+ 3%4=pn1

1e4172=p).

1+4f5>=g1
1+503~01
pe552=g}
1+519=g}
1+503"gt
1apfis=gy1
L«279=01
Le1%G"01
y+ 008"l
BeBBa™~p2

4+770=04
Seg4ngy
&e127=04
be& 2D
703504
733104
7edgd=ph .
7epp4—p4
Ge b 8~a4
615304
557004
S+3b)~0%
._5e519=04
5e804~0%
Se2046™04
6o 49304
AR T-LiL
GeSOT=aY
. &el7I=pH
Ss823=04
5863704
SeH?1~0%
S549 04

21302=049
20175=04
2v1498n04
2r114=048
2e061=D%
1e78am0%
1#853mpq
1°7849=p4
1+820"04
1*712=04
1+942=0%
2¢p%6mp4
291B7wn4
2v1750%
29164=04
29207=04
2912204
2o l4=04

. 2e0fG=04

1 28%92=0%
10463=0K
i+4B2wp4
1e272=04




2ed

LAYES(E 1S NEAREST GRroUnD) = 3

UNITS OF WEIGHIING FUNCTIONS ARE D¢TRANSHISSION)

FREQ
tv150+02
1+152%p3
1=15404p3
1+156%03
1+158+03
1+160+02
1«3162+%02
101649%p2
t218656*02
1+15684p2
1+179%g3
1#172+03
1e174+n3
10176+n3
19178433
1+180+p3
10382402
1+1B4+03
1e185%03
1+168°05
1+1%0%03
1*192%03
12194403
1+1%5%03
1+1978%p3
1+200%*n3
1202403
t*204*n3
§2206%p2
1+208%02
1=210%03
1r212%03
je214%03
12216%03
12218%g)
1¢220%02
15222%03
1+224%03
1e225%01
1e220%02
1e230%03
1+232%03
12234403
12234702
1+238+03
1+240%93
1242%03
1e204%p3
Le28%56%03%
10248%p3
1+250%03
1:252%p3
1*254%02

DOWN [NT
8e+148=08
BeJHEmgs
7+504=04
5eBE8=gb
525 T=né
be366=06
XY >
7Te4bF=0b
Be244=0gb
Be7Hbm06
2e235=0é6
Q4635=04
Q.68 T=04
P e 605=06
9+538=06
Ge584T~0b
9+530~06
2.750=06
T+ I%2mn4
1«007-05
1+018=D5
1+D1%=05%
499706
QeB54mpé
%e710~04
Fe3560=06
9-19['05
Fe2%1 =036
907’['06
1s054=0S
1¢177=05
1+310=05
pe488=0%
1+5620=05
1e731=05
14819=p5
1287%=05
1»830=05
1+7b4=05
§¢7860=05
[ 786=05
1+806=05
1 ¢950=05
2u116~05
2426005
2+388=05
2+5546=05%
22&16=05
2+757=05%
2eBb48=n5
270105
2e793=56
2+7T43=05

UP INT
24297405
2+305=05
1+254=05
F+5634=05
1+4958=05
1+340~05
1+389~05
10477=05
2+253=05
2v654+~05
3¢059=05
3+457-05
3e7H6=05
d.343~05
3+0%4=D5
2+97146=05
207865=05
2¢5669+05
2+920=05
2+909+05
2:759=05
2+4648=35
2+510-05
20375=05
2941 4=05
2*176m05
2+035~05%
20321-05
2+794=05
J3:+318=-05
4s262=05
5¢173=05%
5234705
5+393=0%
5+590=05
5¢429+=05
5¢125=05
5+032~05
4:733=05
Je984=05
2 895-05
3¢217=05
3e218=05
A+767=05
F+58)~05
5327=05
5¢85)=05
&elbpwDS
5+852=05
Seq4453=05
5e147+05
SeD7H=05
Sel&E"05

UNITS OF RADIANCE ARE WATTS/ICHe#2 sSTERADIAN®H]¢ROHETER]

DO¥N WEIGHTY FUNCT UP wglGHT FUNCT

1el31=p2
1¢133=g2
1.045-02
94565=023
F+1056=93
319U5'03
?¢2%90-03
ie0fi8=p2
Le159=g2
1+231~02
1+302=02
Le360=02
10354=p2
1036) =02
10353=p2
12357»g2
1+357=g2
1+390=02
1v420=p2
1+49)=p2
1o 447=n2
1+H56~02
1v938=02
1*420~02
felSz=n2
1*353=02
1+331=g2
1+3%1=D2
196424=p2
1*538=p2
1*718=02
12915=02
2+179=g2
20377=02
2+¢545=p2
2+680~02
2¢773=p2
2+704=02
2¢617=02
2v613=02
2+657=02
204692%02
2e912~02
Iv]&7=02
3¢3%0-p2
3058%9=02
348472
3eFHT=02
Gei70=02
HBa3Hb=02
LEL T ]
42250=02
HelBu=p2

3et%0=p2
3+205=p2
2+738=g2
2e279=pn2
23034"p2
1s875"g2
1eTHe"g2
2.353092
dejbs=p2
e 739402
4e3j2=p2
4e885~p2
5e2%8™p2
qe738=g2
4e3l9"p2
4e18ymg2
aA»337™02
3+805"p2
yelTy=g2
He)b3=p2
3:758"p2
JeBO1~pn2
3e61p™p2
Je421~p2
21485=02
de)T4mg2
2¢94B»g2
3236902
4+0627g2
4+833-p2
6¢22p=02
7456302
7e831%p2
T+ 4=n2
ge219=p2
7+9%7=02
7e5b4=p2
To442=02
6+9069mp2
5916™02
5+ 200"02
44795-p2
4+807~p2
Ge538™g2
&¢87p%p2
BeQs&~p2
ge809=p2
§e265%p2
8e85n%~p2
Be24A8°p2
1e857=p2
72753=g2
7+877%g2

INT DWH TOT,L
2¢607=0%
2¢505=04
2+38B=gH
2+173«n4
2+0&p"04
1+990=0%
2v33a3=p4
2+2%4 =04
20593~p4
2vB456=09
J20%6~04
Ie3a7=0%
A+4970~0%
A+285" 04
3127704
3+070=D4
3+Qp3~QH
2+378=p%
Ivl21=g4
3s1p9r04
3*0pb~04
2v726=p
2+827~p4
2¢731=p4
2+743=04
2e6G7704
2e513=04
2v847"p4
ZVIRHTLYH
3e279=p4
3v8/9704
4+3927Q%
Hs539~p%
44502704
#4e75170%
49573=04
H#aS45=04
A:49Q"D4
qe284=04
3¢792=0H4
Ier470~D4
3e273=04
A 25704
359904
4¢115%04%
4e&Q0"0%
He942=D%
Se119=a%
He952"0%
40 46T72=04
eq22~0%
Beqqz=p4
“e541m04

INT UP TOT,L
22301704
2¢301~0%
2919104
].97gnaﬂ
l+885=p4
19827=D4
1r6856mpy
2rnliep4
29235704
203%tw04
2e544«04
2068870y
2¢75%e0y
2vb57+04
2¢582»D%
255%egy
2:52%=p4
29535w0y
225610704
2+5%%rgh
2e835=~04
294B3=0y
294 18=0Y
23094
2+343-04%
20265704 _
2+213=pY
29275n0Hy
20436=04
2062904
28952=034
3232704
32370=0%
3vR22 0%
3+2480=0%
Je434=04
30327904
3022004
3+038=0%
24755=04
2e528m=p4
29310%0%
24385=0%
250404
2+70%"p4
2+899=04
2+972~04
2e3BUmQY
20883=p%
2+73%=p4
2+640=~09
2ebil~04
2+591=p4



ce-g

te254%03
1r258%03
1+260%03
§10262+03
1+264%03
1e264%02

. 122468%53

te279%03
14272%03
1+2749%g3
12275%02
1+278+%p3
1+2B80+03
10232%p3
1+284¢%02
1+285%n3
12288+g3
10290%03
1272403
10294402
1#2%6%03
1:296%p3
1+300*03

2+553~05
20272%w05
[+991=05
1e797=05
L+4849=05
10227=5
10§87~g5
Le319=05
1s511=05
1e938=g5
2+375-05
2¢579=05
2:542«05
2o 413705
2e182-05
1eB47wp5
10492235
1+790=05
2e034=05
2+4462=0%
2+889~p5
3e272-05
a4 3=05

5¢547-05
be2q8m~05
6080205
7+285=05
7¢772%05
Bs) 3IH=05
8ep20~05
7274305
7:38p~05
4+839=05
H1275+-05
&e§7B=05
64359~05
&5245568=05
&e252=05
70274~05
7426505
Teltig=05s
&eB13-05
&e23%-05
5¢671=05
Sel3&r05
He778205

3:902~02
3e¢4B8g=D2
3e054wq2
2¢7565=p2
2e2B88=g2
128%7=p2
1*B38=02
2+0%0"02
2+350=p2
3e02L=p2
3e¢712=02
4+040~02
3¢991=02
3¢245=02
3238)1=Q2
2+%920=02
2+68|~pn2
2+843=02
3e233%D2
39925=02
Yeb22~p2
5:2497=02
5¢483=02

8450602
9257g=02
100%94=n])
10i21=01l
i*198=0!
1+257%p1
1e242=g1
1°202"n1
1°1f98=q}
1+865"=g)
Fe80&"2
9¢677=g2

9¢983=02

1*033=p1
1+074"p}
i*15a"D}
1+151~01
10135"31
1+0858"0}1
7+957=0:
Fep?2=g2
Be2367p2
Te7l3™p2

504504
GebsB8m0Y
he326~p4
5073204
7+1B3=p4
TeH54=04
7421704
Te13b6mgd
av785"p4
&9297"04
Se8p7=p4
5+6319704
Se756%*n4

6+DAB=R

ds421p4
Ge&TTpR
beBYS™04
&2 5BB=0%
4e38n"n%
6*D70~0%
5¢926m04
S5¢818=p%
Se870~04

296830y
2¢799mp4
Av828-04
2e8%3wp4
2+838=04
2079%%04
2065404
29558%gy
2+558~04
2¢595=04
2¢58%m04
2+713=04

23832=0%

2¢832=0%
Ze8Bl=p%
2+934wpY
2¢854wQ4
2+829=04
22756704
2e514&wD04
29236=p%
1237504
1+752=04%



He-4

LAYEz (1 1S NEAREST GRoUND) = &

UN1TS OF WEIGHTING FUNCTIONS ARE D{TRANSHISSION)

FREQ
1ei59+n3
j1+152+03
1+154403
1+156%02
1+158+03
1+160%03
1+162%p3
Je}é4+03
ieidé+g3
1¢168%03
t=170%03
I+172%p3
Le[74%03
10174%03
tel78%nd
1+185*p2
1+182%p3
1el84%p3
1+185%03
1¢188+%g)
tei%0%p3
1e192%02
1#174%n3
12176403
1¢]198%03
1e200%02
1+2202%03
12204402
1+2046%03
1+208%03
12210%03
12212402
pe234%p2
te214%p3
1#218%02d
1+220%02
Fe222403
19229403
1+42246%0)
pe228%03
1+23p%0)
1+232%p2
[+234403
1+224%*023
1+238%p2
[e299%*p3
Le282403
1¢284%n)
122494402
{e2H8%g3
1e250%g2
10252423
1+2549+03

pOWN INT
2:.701=06
2e706~gé
2eq73mpéd
2223%9~p6
20122=pb
2+077=06
2«170-~pé
2+516=p6
2e80T7=0b
2-998-86
3v1B3I=ps
3+332np6
3433708
Ae326~04
3s32=0b
3¢3p0~06
3e2980=0b
3+3B1=pé
3+873=06
35856
3e679=06
3e778Bm=pb
3e784mps
3¢7%6=36
3e737=pé
InB73A-pné
30492=04
JeSn1=pé
Ae721%06
LYLETILYTY
Yebd)=ptbd
Be3lilh=qb
6e382=06
7e«211=06
7+984+~0b
B+615-06
$e131=08
84995%08
BeB&I=n&
Fel22=0d
?+538=046
Fa7b3=pb
107305
1+)67=05
1¢23%9=95
1e2%7=05
12 3946=05
1+43%9=05
1e4%6=05
1+561=05
1e579=05
1+549B~05
1«458=0%

UP INTY
t+175-05
1¢170=05
F+735=05
7+89]~0é
7:0%786=06
6+533=06
79132~06
Bs9p9=0é&
1s28p=-05
[+549=05
14818=05
2e¢0856+-05
2e¢299=05
1v994=05
1e771=05%
128475=05
Ls567=0%
10487=05%
12475=D5
§4678=-05
1:587=05
1+523~05
1234505
1¢3869=05
1+413-05
L «250=0%
1+125=05
12345=035
12672=05
2¢026=05
2+709=05
3+371=05
3e437=05
3ei474=05
3e469=05
3+58g0=05
3+408=05
3+934=05
de24)=05
2+720+05
2+383~05
2¢1546=05
2+121=05
2527=05
3+141=05
3+4695=05
49136=05
42395=05
4s175=05
3+854=05
34592=05
3+572=05
3:46%3=05

UNT.S OF RADIANCE ARE SATTS/ICHe#2 oSTERADIANeH]cROBETER!}

DO%N WEIGHT FUNCT UP ®EIGHT FUNCT

He228=03
4e28qmpld
3#885=03
3+522=-03
3e345=pa
3+278~p3
kLR LI K]
3eTBa=p
Hel5Bmp3
He765=pa
5+069mp)
S5¢315=0)
50333063
S50326+03
5¢297=03
5¢303=03
5e297 0N
5¢455=03
Se&13=03
S+806=p3
5¢970*03
dejii1=pa
6216403
bej4=pz
bejlli=03
G+B5q=q2
58733=~03
5e763~03
4e1349=03
b¢706-03
Tebbé=03
BeB&g=02
1°06t=n2
1+201~D2
10328=p2
1+449)1=p02
1+531~02
be511=02
1v492«=02
153902
Fvb13=g2
12654=02
1+822=p2
1+%87=0g2
2ell4=p2
2+218=02
2e392=g2
2438w
2¢+577-g2
204949=p2
2+732=p2
2+597=32
2e534=p2

1=8%0"p2
1«8345~pn2
1 +529~g2
122%=p2
1o} l8=p2
1e0f7mg2
je128=g2
10411702
2+0327p2
2+463=02
2+895=02
3+328=p2
A*46757g2
3+1%6=q2
20842702
2¢5%3=p2
2+523%p2
2¢3%8%p2
2¢707=02
24717%p2
24575=p2
2+476=n2
2+354=p2
2+233=p2
2+3lp*p2
2+0Q49=g2
1v8%6=g2
2¢2149=p2
2v758=p2
3234%7=02
4s4By"n2
5e592%n2
5¢7]13=p2
53787=q2
6+123"02
5.93?'02
5e712=g2
50781 702
5vq457=p2
4e589=g2
4+p3g=p2
A+554"g2
3+503"n2
HedD6=2
51358%=g2
6+319=pn2
7*p88=g2
74549=p2
7=188=p2
s9651=g2
&e214=p2
&% 193=p2
be4lB™p2

INT p¥N TOTAL
2e634=04%
20653204
Z2e413~pt
291%4=04
2+*DB1~p'
2+011"p4
24055704
2425604
252]%04
22874=0%
3e]28"04
3e¢370-04
352304
3el18=04
3elb0=04
Jelpa=o4
3*0356"p4
JeQ)2=04
30155049
321485704
3+093=04
2¢954=0%
298a4=gh
2+759=04
2278004
205495704
2+53%8"=p4
20v702~0%
2¢7% 104
3+32p%p%
39895=04
HeHy5m0Y
H2803%04
Ke6747049
4e831=0%
H4e779=04%
4e637=04
4+580"04%
He353=04
3+889"p4
3¢545"D%
3e37g0"0D4
30386504
371604
40239%0%
4o 730"0%
5+082%p9
L2504
Se102=0%
He829~0%
4958004
4+592=04
4s787=04

INT UP TOT,L
2041 F=0%
2e418=0Y
2+23B=pg4
2057 =04
1*955=04
12853wph
19927mp4
2¢3103~04
FOFY-ELT R
2¢556%0%
2¢726~0%
2e0895»0%
2v9849=0%
2+856=0%
2075904
29 727=04
24488604
2¢0585%04
20778=04%
2eTb7=04
2¢5674wDy
L29835w04
205508m0Y
2vi{Ba=gHy
2+484=gY

_2*370=oY
20326049
2H0"04
2+4603=g49
283 =04
e 213704
Je5&Fwgh
3¢7149wgH4
3077004
e BAT=04
30794mgY
3rs5b8epy
3e5h3epY
3e3b2wpA
3vg27=pH
2e767=(H
2e528%p"
24597~y
2*757=04
J*023~pH
Je26b=g4
30JB8&w04
Ae427m34
3+300=0%
e 29=0%
3+007=04
2+972=04
2eF60%0%



ce—d

1#255*03
1258402
1224Q%03
10262403
1e2&4%p3
18254%g2
t1e268%03
1°279%03
10272‘33
tv274%03
1¢276%03
1+278%2
1=280%03
10282+%p3
1e284+03
1+284%03
1+288%02)
1e27:*03
10292403
1+294%03
12296402
te298%03
1+300%03

1:331{=05
10 1H3=p%
945451=0b
8+50070é
&sTHI=b
Se375=pb
Se324706
Lo [ 79 b
74305706
Febp2n0d
1e193=05
Jo 28505
1 +2493=~05
1¢176=05
1+0Q49+05
Be472=06
Te7%0=0é&
845p5~0%
1+010=0%
1+278=05%
1521405
1+728=05
1:798=»5

Hep74-05
405687=05
5+293-05%
5:798=05
6+35p-05
bs7B9=05
5e851=05
62 6%47nS
493349705
Se647-05
S5+(331~05
4¢734=05
4e787-05
HeR657(35
533605
5:572~05
S5e575~05
S3511=05
Se211=05
4+855=-05
4¢550+05
4e§97=05
4109705

2+319=02
1499602
1+56B9=p2
10471=02
10186=p2
2+476~03
#ed12»pd
1°075~p2
10297»p2
1+709~02
2v]29mp2
2029902
20230=02
2¢116-02
i+810=02
1+531=02
124§2=02
19545=02
{+840~02
2033372
29785=02
30172=02
3230%-p2

7e0%5"p2
ge183~g2
Ge273=g2
1+017=¢1
1117=p1
1+1?7=01
1+2127p1
t*186mg}
1*125=p1
yo006=01
Be¢%980=pn2
Beg?4=-02
8e587-p2
Be?31"02
9e420™02
1*0l1" g1
1+028%n}
1+001~01l
Ta470%02
Be8b5%n2
8+331~p2
7e7D4™02
7e5%9"n2

$0178=04
5¢782=0%
&+5423=0%
&+B77704
74251 =04
7+5p8~0%
7+515=04
79198=g4
6+838=g4
&9343"qH
54924v04
5e747=0%
5+893»n4
belhavph
Ge521"04
27862704
6vB73*p3
& 772304
he481=04
6919704
4078704
5e9%1°04
4+070™0%

30?104
34288204
3+358~04
Jef22=0%
e 7A=pH
30478e04
LLXLIRTL]
39228mp4
31191~g4
3+160~04
AeV2=n4
318794
<3 Fedod Ll s L NN
Aed29w04
Jeitl 4204
3e473mp%
Jt421™0%
30380704
32277204
30004
2057804
29415704
20162404



[ .

LAYEs{! 1S NEAREST GROUND) = S

UNITq OF WEIGHTING FUNCTIONS ARE D¢TRANSH1SSIOH)

FRESQ
i{+150+%03
1152403
1154453
1e]154+p2
1+158+%pn3
1+180%03
1°162+g2
10164403
"ieibs+g)
1+16B¢pl
1*170%03
1172403
1+174403
1s17464p2
“1s178ep3
1+180+02
1¢182+03
[13BH*+p]
iv184%03

18843

1+199+03
10192403
1e1%4+n]
1+195%03
12198+%n3
1+290%03
1+202%03
10204%03
1204403
10208%3
1e210%03
1+212*03
1214%02
1e216%02
10218%03
10220%03
10222%p3
10224403
1224403
10228403
12230+03
1+232+p2
19234403
1#234%02]
1238493
1+2%0%03
14242403
1+294+03
1+2495%03
10248%53
1+25p%03
10252403
1254903

DOWH INT
74332~07
7e3467=0p7
b61585=07
b2001~07
Seb81~q7
5:574=07
5¢755+97
LeFbYi=Q7
7:857=07
Be428wn7
8e¥F4wn7
Fel47wq7
9:475=g7
FediS&~p7
9:¢391=07
Fe387=p¥
Fe¢370~07
F+75307
1201%~pé
1218506
1+200%06
1+298=06
E235%=08
1 +428=04
leHlli=gb
103384q6
1e¢299=06
[e270-06
1¢368705
1452006
1e8)1=0é
2¢228a04
2¢8923=6
Jef2=pné
3+%50=06
Jea5h2mps
42856=p5
42851=pé
Ha906=0b
Be220"06
Beb04=D8
Se790=06
be4q3=péb
5:995=04%
7:370~pé
7268306
Be259=04
Be320~06
Be745=06
F4107=06
Pe175=g4
B8¢552=04
Ba263=0é

UP INT
q4997=06
4¢549p~04
3e54)1=04
2¢232=06
2¢728=068
2v558=06
2+9By4y=gé
3e797=04
S:610%06
beB33-06
B+057=06
Fe282=08
1 +030=05
8¢B835~0¢
7+880=0é8
7e¢718=056
7+508~06
7+408=06
Bes28=00
Be716~04
8e283e06
7:922%04
7¢543-06
70172*06
7e461~06
&evqBovQé
5¢5682=D&
6275706
8+¢3p8v08
1+00)~05
1374=05
747205
{+802~05
1#844~D5
2:04%0*05
220H4<05
2+004*05
Re0pA2=05
1:977=05
19499=05
1¢535»05
1399205
1+384=D5
1+539=05
2¢001=05
2:328-05
2636705
2+808=05
2+70%=05
2¢528=05
2+351=05
2+322=05
2+433-05

UNITS OF RADIANCE ARE WATTS/{CHoe2 sSTERADIAN®H]}rROMETER}

DORN REIGHT FUNCT UP wElGHT FUNCT

1¢301-p3
1+310~0d
1+191=p3
1+0871=03
1+015~03
F+984=p0H
100469=03
10252=03
t+916=03
1*522-03
1+627=03
1e782=02
1+721=01
12721=03
1+713=02
1s716=03
197146=03
tv7%~n3
{87502
2*'037=023
2%217=03
2+403«p3
2¢520~03
2+655=02
2¢534=n3
20999=03
2¢531»0)
2+419=~p3
2.571«03
2¢864=p2
3*H20-03
He2d6=p)
5¢4882p3
be546wp3
7¢548=02
8+505-03
Fe299=023
Ped) =03
A AL L LYk
1*007=02
10083=02
12122=02
1+252=02
19362=02
1*837m02
(RLLY L}
Ledt9=p2
1463502
1¢724=p2
1+80p=g2
1¢818=p2
128699=p2
LedG4=p2

7:%8g=03
7+8%4=53
se485%p3
5+232%03
4eB777n3
H2762"33
5+357%93
6sB8268+g)
1s0t1m02
1023q4~g2
1 +458=p2
1*683"p2
14872%p2
i+4608"n2
1+437=g2
1+aly1~02
pe375=p2
1#36gmp2
i*587=p2
1+4064™02
14523~g2
1e48a™02
10399792
10333"p2
1+3% 02
1025302
1°063%p2
142467702
10562=02
1eBB&™=n2
2+5%4~p2
3e307=n2
3eq18*"p2
3»548=g2
3*BBa=p2
50905=02
3837=p2
3»758=02
Ae804=p2
A¢277=2
2|9bﬂ“gz
2+711%02
296%2%p2
3v1?1=g2
3+707=92
4e557%02
Gel71%p2
5¢524"p2
5e332%g2
qe99gwp2
4e560"p2
He&l5=p2
HeB45"pn2

INT DWN TOTAL
2+64)%a4
2»564p7g4
2¢420N*"pA4
2v2p2=04
2*pB7=pi
2:017%04
arpél=pd
2e2723=04
2e629~p4
2+8B4~04
3»137704
338004
3532704
3v328=p4
e f70 04
3+113~09
31045+ 04
ds021"p4
Je L4604
3015604
J=g55~p4
2977704
2287804
2078B4~g4
2+794=g4
2ve597n4
29581704
2071504
Je0p4i~p4
32335%p%
3+913"04
4946B~0H
42563104
4e7pB=gYy
H#e870%04
4eB23%0%
4e5B5"04
Je527704
4s4p2~p4
345 4
Je&2lmpH
342808
3092904
3+786™24
LY AL
4e8g6~04
S5+ 1&64=0%
5¢3494"p%
S5e187=0%
He9220%0%
4¢572"04%
He&78=pR
4487004

INT UP TOT4aL
FAL Y- Ll
2e4537p4
2¢275=p4
2e8h=pn4
1+%B3wg4
1920704
12957 =%
2v1d41=0Y
2+420=0"
2+5)5ugy
2030 k=04
2v988BmQY
Jen87mgH
21245704
2¢83Begq
29808704
297861704
2075%=0%
2+Bdi=04%

AL L
2¢776%09
247 )5=04
2vd3imgh
2+557=gH
2¢55Fepgy

__2%4hhngYy
20382704
20477704
20486%04
2934 "0%
3¢351=04%

13 A bl
3e874wpn4
3e956wp"
SegSimgy
3e379=g4
3+Bsa~gYy
21779=04%
355004
3+197=g4
2+920~04
20785=0%
2+736=04
2092404
3:22fng4
2+501=04
3165974
3e70B~04
3e57)1=p4
3e377=04
3e242=04
30 20%=04
3+203=0%



le-d

1+254%3
1+258+93
t+2460%03
1262%p3
1e268%p3
Fe286703
12268%03
1*270%03
1927203
10275%%n3
10276%03
1+278%03
1+28p*q3
1+282+p3
1+2B88+5)
{e2B5%02
1+288%n3
1+2%0%03
1022202
1+2%4+g
14256%03
19298402
1+3006*03

7sl24=0é
&6e188mps
S5e07bm0é
493927056
3+4359~p6
2e579=p4
24621 =nk
3+16Bmps
3+827706
Ss136~0b
be454-06
be703=06
8¢576w06
6e]14B8~p5
Se323%pé
qe259=0é
3e987=ps
B+4F=ps
5+571=05
7e284=04
B8e737~04
Fe?37=0b
1+031=05

2:6T73=05
3+042~05
3«58p+05
A+¢8g7~05
4913305
4¢387=p5
H4eq446%=05
4e35%=05
491]15*Q5
3:5660*05
3s2%78~05
3¢066~05
3«p70~05
3+ |B7~05
3397705
3+509~05
3¢583-05
34481 =05
392356~05
Aelb68=05
3¢255=05
3e1823~05
Je248~05

Fe483+-p2
10239=02
1201%=p2
BeBRg=03
5:789~03
502t8=03
Se319~=p3
&e445=03
7+806=p2
1*g50=02
p*324=02
jeq19?=p2
1+356~-p2
1227 )=02
1v3¥62=p2
Bv854=03
84271=03
$e288w03
Le158=02
E*531=02
j08H82~02
2+«101=02
2+186=02

5+338"g2
6+0%1~p2
&+9Bs=p2
7+463~02
Be3492=p2
82874=p2
Fepbs~p2
8'358‘02
8e3%4%g2
70485702
676302
5:304%02
60330702
6*589=g2
7ep%27p2
70275=02
7e47g»p2
7027552
&e974=02
&eBb&™pn2
6:862"02
58729=02
beB8s=pn2

5:253~p4 233804
SeBHY=ONl 3¢572=0%
60473~p4 Je7Db6~n%
6?21 =p4 3+803~0%
7e289=p%4 Je8B&~pH
79534704 391 7mpk
7+5p1704 22787~p4
F022% gk Avaddrp4
62876704 A*a03"n4
&9 34wy Ie5286mn
$e971=0H4 Jeq22=D4
Se816=Dk4 Jeq 7=y
5e95%204 . _3ed(Beny |
64227704 JeLABapi
44572704 3704
b5+8p05~0%4 3eB54=p4
&e733~G4 3077704
&e818~p% 3+728=04
&¢537=0% Aeali~ps
&+270~04 3+328-0%
Sv L A6S"0% 3vplé~04
6e0%90"0" 2e733=04%
&*173=01% 2+386=04%



FREQ
1+150+03
1¢152+02
1+154+n)
1el54*3
12158%p3
iv140%*03
Ee1&2%02
1egba+pl
1ei8b+03
1+158%+03
1+170+%03
1+172%93
te]174%+02
1e176¢03
1+178+03
1e180%02
1¢1B2+93
10184%p3
1018&%n2
1+1838%02
1+190%n3
1¢172%03
1#194%0)
12196+
121%8*n3
t+200*03
1+202*53
jr2nd¥pd
1820,56%03
1+208%02
1+210%p2
12212903
1+214%03
10214403
12218%03
1022003
10222%02
1+229%p3
12244023
12228%03
1+230%¢ 5
12232%03
12234403
12234%0)
1:238%03
1+2H0%03
1s242%023
te2Hgep]
12456%03
1+248%03
1+250+03
1+2524pa
Le254+*n2

LAYEo(] 1S NEAREST GROUND) = &
'

DORN INT
1a7865=07
1+782=g7
Leb]&6=07
{2 45%=Q7
1e385~07
103737
1+48bag7
§1¢753~37
1:980~07
2:121=07
24266~07
21382~p7
Z263195=pg7
2, 400~-07
2¢3B89=g7
2¢394=07
22802207
2¢5562=97
276707
3292=07
5¢927=07
4258%~=07
S2103=07
SebTH=7
Se490=07
S5e3qT=g7?
5s1866=Q7
Ge076=07
5:368=07
&e%5~07
7:612=p7
1+00%=0é&
1+385=pé
j270%=06
22022%06
2¢325%04
2+580=ps
2+600706
2:677=06
20897=04
3«14D=p56
3e247=06
Jeb)Beps
3.899204
%.0980=06
4e207=04
4+555=04
He578=]6
He8pY=pa
5+«009=g4
S«042=06
He458=pbh
HetBlmph

: UNITS OF WEIGHTING FUNCTIONS ARE DITRANSHISSION}

Up T
1+399=04
310325=06
1e078=06
Be755~07
Be5B4=07
BeB22=07
1+029=06
Fed7=06
1¢718=06
24292~04
2+5666=06
3+043~06
Ie3bE~056
2+8869=0D&
2+A5%=06
2+B34=048
2+992=04
31 8B5=04
3eB20%04é
3e892=04
LYTY YL T
ey %6=04k
3e3g8=04
3+128=06
Ae229=014
2¢«78%=04
Z2eq29=0%
21779«04
Jed12=06
3:923=06
S5e976~0&
72102=06&
7e633=06
8e218~Gé
2429306
Z40419=06
24755705
1+0D8=05
Fe049m0b
Be965=04
BabliG=Dé
Be2kn=0é
8+601=06
F29T74=04
1+16B6=05
1+322=05
1+4%3=05
1e572-05
1+568-05
1+521=05
1+845%2~05
1e422=~05
1+5(0"05

URITS OF RADIANCE ARE @aATTS5,(cHae2 #STERADIANGHI ROHETER}

pOWy WEIGHT FUNCT UP welGHT FuncT

3+982=n4
4e029=04
3+ 564~-04
3+302=04
34157=04
3 1 3.’:-,-_{\'&.
3039F=0g~
4101904
44551 -p%4
H¢888=D%
5+233=p%
Se515w=pYy
S5e560-04
Se584w0y
53:572=04
51597=04
5¢830=0%
4eQ20"04
&1518=04
777504
0279904
1+089=03
1*215=03
1+35%9=03
19361=03
[v283=p2
1°24%3~03
1v225%=53
je298+03
1+478«03
1+85] =023
24%8=03
3v385=93
4e38%=p3
4e9&%=03
5¢732=03
&*376-03
Sei84=02
sed52=03
7¢219=02
Fe847=p)
8:137=p3
2:¢092=03
F2827=02
1+031=02
psbb=p2
1o jGd=p2
19167=02
1+230~02
1+288=02
122%7=p2
1+202~02
19160~02

3+0%4=n2
2+977=g3
FEL AL T %
j2969=03
} 290553
2+013=g3
2+354=n3
3«02p0%0gd
4:408"03
5¢281"03
4e158=33
7+0f5=g3
7+811%02
ee674=g3
6+202=03
&eb27=g3
7+015%p3
7+485=92
%+00p=03
?e173%03
Be&b9=03
Be299=p3
7+8797p3
Tehé4mnd
7+7256=03
He670%0d
Se+B43=p3
6+702%p3
B«pOa=Q3
9+5ig=g3
1331702
1+73)=02
1*B46=p2
2+G14=p2
2e28awg2
2+37p2
2*4911~p2
2+978=g2
29449802
2+23%%g2
2+16g=p2
2s0654p2
2e182vp2
2*514=p2
2+953=g2
3+350"g2
3+7%s=p2
400602
4e0D7~=g2
3+901~p2
3+71p"02
JebbB™p2
3eF06"02

INT p¥N TOTaL
2e8683=DY
208434
erd2p=p4
2020304
290BY=nY
2+0]8=g4
2eD&2"04
22 2TH=pH
20&3)%p7
238704
3¢13%=g"
Je282-04
353504
3+330~04
34} 72=DH
3] }5=p%
3ef47=04
Je(28=04
RERYY:-LhiL
30)59-g4
3=05%=g%
2+981=0%
2¢883%p4
2¢789"04
2+8po~g4
2rbéi=gh
ZeD446=0%
2+720~0%
3«0j0~04
3+383-q8
JeF2 ™4
HeH73=DY
qebas*~p4
42725=p4%
4:890=p4
4eBa47wpnsi
He?11™0%
42555=04
4e929=04
3« 770=g%
Jeb537p4
ELL YR 3
3e465=0%
3 825=0H
4e354=g4
4eB3B=p4
Se210=04
5+372p0"0%
5¢237=p4
G¢970"0%
He7220%
472404
LT A 3-DAi L]

INY UP TOTaL
2ev4TT=py
2e476%34
2+285=p%
2+0%5"04
19992=04
19929704
1s%67mgYy
20} 54=0%
2+H3¥sqH" 77
20637704
2¢833=0%
3+018mp4
321 2170%
22973w04
20865=04%
20832=0%
2479104
297714
2e702=0k
20893%04
20813704
2¢750n04
22667~p4
20589y
2957104
2e483=p% __
2e407~p4
2+505704%
2e719v04
2097 1=0"
3+405=04%
381504
3eR7L"(4
Ge3B=gk
He RA=DY
4eg95wpHh
kYL LT L
3+870~04
3e&S8npy
3.286-Dﬂ
3+007=04
2404Bwgy
20822=p4
Jeg1=nY
3+2340"04
3+4633=0%
3¢7%8=p4
JeB45=0Yy
3e727=p%
3052904
JedBh=ph
Jeddbmph
3+254=04



-

1»254+p3
1+258+p2
1+26Q+03
1028232
1268 4n3
12266%03
1+268%g3
+276%33
1273+03
1e2744g3
$2276403
$+278%n3
1+280%n3
1e2824p3
1+284+03
1¢284&%p2
1+288+02
t1+290%p2
1+2%92%03
1229423
10294+03
10298403
1+300%02

3«923~06
Je278=ps
24645=p06
24.268=n%
1+702=04
12282=06
12333"qé
1*456=qé
2.p2%=gé
2:752=0éb
3.472=ps
A+44687=04
3.976=g6
3= 220=06
Jed4p=gb
Pe1Th=gb
2eQ47=04
2+364=ps
3«gol=né
34974906
44753=05
5¢3B0=pé
54552=0¢

1+6146=05
1+778=05
2+018~05
2+1%0=05
2:308=05
2¢391=05
2+427=05
2+348~05
2+2p2=05
2+002~05
1:878=0%
1+769=05
L*7468=p5
1+852=05
l+733~05
12950~05
1*995=05
1+9746~05
{+951=05
2+p342=05
2+193=05
2+2p06~05
2+433-05

1+037=p2
8+534=03
&+%08=p3
SeF4g=p3
Ge47g=33
3e379=p3
3»523=g3
403%=03
$+398-03
FEELFLY k!
F22%]~p3
9+899=03
Fe38]=03
8+¢699=p3
7+155~03
5491703
5¢583-n3
be46B=3
Be228=n3
1°0%4=p2
1¢313=02
1e49)1=02
t195494=02

$e195°02
Heb2B™n2
Se269mg2
Ge736" g2
&epbS=n2
6+301™02
be416™g2
69225"q2
59856™y2
Be34p%g2
se27=p2
4a75p=p2
4s762=p2
5e0D3"p2
5e238=p2
§e301"p2
seyfiz=g2
5e4qG7=g2
5¢35q9=g2
5e624%n2
41057=p2
&603%72=g2
be765%02

5¢272=0%
5«876=p4
&eSpp=npA
&e744=p4
7+3p1~04
7e546=04
751 4=p4
Te2486™0%
b+8%6™0QH
beg22™04
4rp26=04
5¢B53"p4

Se9%2a%nd .

6425904
5e597=nk
6+8286=pk
50954=04%
&e352"D4
GeBs7m04
b¢310"0%
62213"D4
de LH4=D4
6+229-p4

J+5300-04
3«750"04%
3+908~n%
Japg22=g4
4e)117=04
4¢)56=0%
4epip~pi
3+899=pq
3+823=0%
3:72b6=0%
3+610"0%
3+671-p4
3e785~p4
3+B23=g4
Je947=04
4e0a¥=~gh
3+3779=04
3+928=-04
3e804v04 .
3+532=p%
32235=p%
2+984=~0%
2¢730"0%
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LAYEg(l 1S NEAREST GroUnD) = 7

UNITS OF WEIGHTING FUNCTIOHS ARE D(TRANSHISSIBN)

FREQ
1¢150+03
1e152+02
1154403
10154+%02
1+158%p3
1s160%p3
1¢152%p)
1+15%+03
‘1e164%p2a
1e]1 4803
1+170%p03
12172403
12174%q3
1¢176%03
1:176+p3
te180+n2
1+182%g3
§+184+p)
1¢184%03
1ei88402
1+190%p2
Je}92+pa
1»174%02
121946403
1+198%03
1+200*03
F=202%p3
Pe204%03
1+2046%03
1*208%03
1e210*023
1021203
1*214%p3
1+2146%°03
1+218%p2
1+220%D2
1¢222%n3
1+224+03
12226%D3
1+228%0)
1+230%03
te232%p2
12234%g2
1:236%03
1+238+p3
Le24p%02
12242403
1+2444p3
10284403
1»258%03
1+250+03
1252%p3
12254%03

DO¥N INT
2+485=08
2+524=030
2+3g0=-pst
2+083=g8
2«pli=g8
2+019~08
2¢21%=p8
2:627=8
2134 ]=p8
3e¢163=08
3.378=08
34+555=p8
34595=08
3e627=ph
3.8691=08
3e725=8
3+874~pB
AeSHG=08
Se4dpd=p8
8+080=p8

1+145=97

1«500=07
[«813~Q7
2+180~07
2¢208=07
20068=07
1299707
J=944~q7
2+064-g7
2+3157p7
3e1BLl=G?7
4e455m~07?
6e44Bmg?
Bell3b=n7
9e?B2=n7
1=14%0=06
1¢2T4=0b
122%93=p5
1+3849=05
1o 74~n86
1+601~06
12652=05
1 +B36=06
LeF61=0b
2+.040~046
2:097=p6
24274=08%
21234'0&
2+407=pb
251 1"0b
24531=06
2+32%-06
2¢237~0é&

UP INT
21245=07
29201+07
L«783=07
1245F=07
152%9=g7
1265707
19992=p7
255707
3e¢674=07
4¢p?23-0G7
Heb]19=07
Sel44u=p?
Sebp1~07
Ge738w07
Heb18=07
Sa3BY=07
Ge22=07
60 944=07
8+.508~07
Be99~07
Bes22-07
Be4i89=Q7
Be285~07
8e143-07
Be¢319~07
Te206%G7
beS5b6~07
7+5)12=07
Fep48~07
1s098vrpé
1+558=06
2+p75=06
2e48)1=0b
2+848=06
3 359=08
Aes82=06
3+755=08
4»505~0&
HYetbB=06
59206~06
Heqbh2epéd
4s551=06
S+101"Dé
5+929=06
&9 753=06
7500046
Beq749apé
BeBatmpsd
?¢100~06
P 10406
Be753=04
Be542=06
Gej22~06

UN1TS OF RADJIANCE ARE HATTS/{CMew2 eSTERADJAN®H]cROKETER)

DOWN WEIGHT FUNCT UP REIGHT FUNCT

T7e767=p5
Te?17=p5
7+23p0~05
645564~g5
&¢35%=g5
6e4p2=05
7ep41 =05
Be378=p5
Fe459ap5
1+01b=p%
i+*087=04%
1197=0%
1elbt=pH
1#378=-p4
1l Bénpd
1°217-04%
19269-p%
1+4%3=04
1+781~04
208672=04
3s799=04
39304
4e052%p%
7°300~04
Telt7=04
68 769=04
5275 =p4
#+5%3=gu
7e024~p~
B8+29%9=04
1°089=03
1¢531-p3
20223=p2
2+814=-p3
3¢374=Q3
3+970=03
4e458=03%
§+523»02)
qe743=03
5+19%=03
5¢47p0=03
5+870-03
&e548=03
7+015-p3
7e322=03
7+551-03
8e226~-03
B+284=g3
& .746p+03
Se172=03
92275+p3
8+566=03
8e¢257=p3

7:015=p#
&£3B79%g4
S+503%g%4
42630"n4
4e834=g4
Gv255=p4
60337 gl
Be)Samgd
11937023
L*313~p3
[ +485=p3
1+66p"g3
1+813=03
L *538=ga
1 +504=g3
L7597
2+005=03
2+282=03
2¢805=p3
29494™n3
2+846aTp2
2+825"03
2e7b5703
2727=g3
297%4~n3
PXLRF-O0 K
2*220"n3
2+54%8=~q3
3+079%33
3e747%33
50337703
7+202=03
8+55=03
22849403
1#165=p2
1*282=p2
10382=p2
1+939=g2
t24964™p2
1#489+=02
1580~ p2
1*617~g2
1e838=p2
2el2imq2
2%424=g2
2+7017g2
3epba=g2
3e204=p2
3edl2vp2
3¢325"02
3e2B8mg2
Jetiz=p2
336772

INT D¥N TOTal
2543=0)%
2v&642=34
20422=04
20203=04
2sp88=pi
2e+n18=g4
2°063"p4
Z2v275"g4
2e532=pd
2+887=04%
Astdp~o4
3+38B3-04
3¢535~04
o331 =g4
3¢ 72=04
dr1)5=p4
304804
3ep24=0%
3015904
drléprnt
JspapnoH
2+993=0%
2v885%gY
2+722=049
2=802=~0H
20664=p"
2*5568=p4
2+722%0%
3*gi2~04
3Ivlqfeg4
3e?24=04
qeHa2=04
qe452%0%
qe733704
$+700"0%
4e858=p%
He724=0%
teagB=DY
e AH2"04
Is9847pY
AvbaT~04
347704
A*4849=p4%
3+ BY4=gh
Fed74=p4
He857=0N
S5s23370%
Se4q13=04
5025104
4e995=p4
474804
Ge7HB=04
4#9937=0%

INT UP TO%,4L

2+47%=04
2¢478=04
20287=q4
2enTé=pg4
1499304
193004
1+7567~n4
2+15&6=0k
2 453=09
298642=04
2838704
3sp23vpH
3e126=04
2+978=~g4

2+8&F=p4’

20838=gYy
22797=04%
297%8=04
2s911"p4

A 0g=aY |

21821™~p4
2¢758wgy

2067570%
2°597=04

2%59%~p4

2+490~g%

2%413704
2e¢5]3en4
2+728=54
2982704
3942104
32834759
3+2957QYy
Ge067=n4
H9)178B~py
48132=0%
4eQObE=pY
3+71i~0%
3+700%0%
A=328=~0%4
3+051=0%
2¢874=p4
2+873-04
3+08Qm~pgH
drq08=ga
A*+708=0%
3+883=pH

Je58=04 -

Je818=g4
Av620"04
3ey474=gy
3e43i=p4
3e4iS=ny



Th-g

12256%03
1+25B84p3
12640443
1v282%p3
10268403
1244403
_ 122488%n3
*270%a
1'275*33
10274%03
1v276%03
1+278%p3
12280403
12282402
1+284%03
1+288+03
[+288%03
1290403
12292%03
1+274%g3
10294403
14298403
1+30D0%+02

1:987=08
1s621=gé
1¢2%9Bmpd
1«107=0é
B8e253ng7
6e1E87=p7
LeS92wq7
B8el25wg7
12032~0&
1e4g9=gé
1e778aps
12878=n4
1+75B=0é
1e&167pg4
1+¢30%=06
1+073=pé
1eD1A=pb
1 180=06
1a2514~04&
2:0117pé
2:¢388=04
24685,
2+758=06

?+52p~04
1s014=p5
1+14p~05
1:234=05
10259%05
1e268~05
10278~=pn5
1*221705
I+13p0«05
1+°064=p5
1+050~05
1+007-05
1+008%05
1+075=05
1¢095~05
1+083~05
tel123=05
1e143~05
[1142~05
19292=05
1e477=05
1e644~05
1779405

7e362=03
4+025-0)
4e¢8H2=pn3
%e352=p2
3+)01~03
20333~02
20484=g2a
30162703
3»735=03
5¢3%§=p3
4+82B=03
7e241=03
&eB804~02
60278=03
5+104=p3
q4¢198~03
3r?B2~pa
Ha853m3
532%23=03
7e98&=n3
9+521=03
1e075=p2
1*107=p2

3¢534=n2
3e768=p2
4e252=q2
Heb2Q™Q2
He733=n2
49782=p2
4eB35"n2
qe649n"n2
4a3pE~n2
4ep73~n2
4e9032=g2
3+8B5=p2
de802=02
4e174=n2
4e26B8=02
H4¢239=02
4v409*02
4s508"02
495782
501332
5¢889=g2
s¢579=g2
7vidamn2

Se3127n4
S+B93~D4

&*513=p4
e FBh=0¥
7230¥»p4
7+553=p4
79521704
725404
av7g7=p4
SeH3a=p4
be044704
Se872=04

Genll=od

4¢275=p4
6eb12704
&«837~04
avTh4=04
G9B549=0%

heRA270H |

4+3230"04
60237=0K4
59171=p4
60258=04

345%G=0% .
385 =p4
49022-p4
4145204
He2H3wp4
HeaB2=n4
Yer58wgy
4eg21™nh
3:934n04
32833~04
3e715~04
37704
L .__defBhwng __ _
3940704
Hegs7=~n4
HeHRwpq
4207104
404004
- 2eRR2maH
ek ]=g4
3038304
Jel2l=pH
2+907-D%



E Hd LAYES () [S NEARESY GROUND) = 8

UNITg OF WEIGHTING FUNCTIONS ARE D[TRANSHISSION,

FREQ
J«15D0+%p2a
1152403
1+1544%p2
te1546+D3
1#158%p3
1+40%03
1e14624p3
15144403
1¢166+03
1+1468%03
Fe170%p3
te]172%02
1=174+p3
121746403
117843
1+3180%02
1+182%3
1s184+03
1si18é¥n3
1+188+n3
1+190%03
1#192%g3
1+1%44g)
1+19&%02
1¢198%403
1+2g90%93
1»202%03
1+204*03
1+204%02
1+208%03
19210%p3
1e212%03
12214403
1¢2146%03
$1+218402
{e220%03
1#222%03
122245403
1e226403
12228403
1#230%p3
19232493
1¢2349%03
102346%g3
1+238+p2
1«280*g3
19242403
1e245i+p3
1e2856%03
1+2%B%p3
1+250%02
$e252%02
1e2684%p]

DOWN INT
1s122=0%
1«151=0%
1+057=0%
?2704=10D
F2544=1Q
?:750=10
{1g84=g?
1¢28%~09%
1¢4493=09
1+¢535~09
Le540-07
1¢735=0%
1«777=0%
1+B25%09
12927~0%
2+40B=p?
34293~p%
5:835«0%
Ba926=39
1!97“’“8
32360+«08
HeB834=(8
64213-08
7aBa1=p8
d:050~gB
7454408
7v334=p8
7s16%=ge
7¢784=(8
?«4pl=08
1¢283=(7
1¢8%4=07
2¢715=07
3s439=07
Ae1lY=g7
HeBHZ=Q7
S5«427=0q7
5:512~07
Ge7P4mp7
6ad4b=07?
&¢870=D7
7s054=g7
70788wg?
B4224=07
Be5p4~n7
873007
7e581=07
F¢572=07
1e015=0é
Lenél4=pé
1407804
F+942~g7
FeSb1=g7

UP INT
1+1468-08
Lelu7-pB
2+256=0)7
7eB11=09
B+761=09
1:005-08
Le242=08
1+575=08
2»113~08
2v279=p8
2+448=08
2+4628=-08
2:78t=08
2+328=08
21427=08
3e206=-08
4202108
Se074~08
61542=08
Be223~-08
9+737-08
je142=-07
1+292=07
12475-07
1+490=07
t+34p=07
1935307
Lo?5=07
29247=07
2¢%71~07
42317=07
6017107
Be2493=07
1+010=06
1023906
144p~0é
1+533~06
1s715=04
L+Bp5=06
1496904
292268=04
2+3646=04
2+755~0&
3:230-04
Irbbb=D4
4eQ74%0Db
4e534=08
G+847»0b
5e¢100*06
5¢196=06
Seg40~04
H2928=05
5316~06

UNTTS oOF RADIANCE ARE WATTS/icMesZ «STERADIANSH[FHOKETER)

DO¥N WEIGHT FUNCYT UP WEIGHT FUNCT

Se4Bsmpé
51550=05
Ge2ig=né
He79%=06
4¢737=-06
He857=g&
Se422=06
beqbT=ps
7+270~06
7e7bp0=06
8e322~p&
B8vB38=06
FaBywpt
2edhFepnd
4337=06
1+2495=05
1e710=05%
3+041=-p5
Hevb670=05
1+037=04%
10772=Dk
2857204
3e302-04
He}95=04
49312=04
He QB 7=DM
3+95%=04
3«8BA=gH
qe236=0%
5¢137=p%
7+035=n%
10017=-03
1+502~p3
1:7p9=p3
2+310=03
2471103
3=051~p3
3efl2=03
3«284=03
306 2=01)
IeR27=03
L LY LI k]
4e4B7=03
Ge760=03
Hs943=03
5+075=03
5¢575=03
Seb35=023
60001=-03
5932002
5e427=03
§e953=-03
5s755=03

Se7l4=ps5
5+463g"05
42581=g5
3862705
#v348=g5
5:008=p5
5s231-n5
BeQO6=p5
1v0b4=pd
1#352"p4
12242%p4
1+339%0H
1e422=pg4
1 195"0"
1+25p~p%
)« &58=pH
2+088~gH
2vbata=p4
3e423=p4
He3l9=pH
Haldg=gY4
begds=oh
40847=04
7+872"=p4
7+978=g4
7v204*n4
7357=g4
9+185=04
1:223"03
1°623"p3
29348=3
3e399=p3
HF+¢55%9=03
5sb610=03
69911703
Begdnu=pd
7+178=g3
9583703
1+023=p2
1*12p"02
1*271»g2
1 +258wn2
1+588=g2
1«87g~p2
2»131~02
2+378=p2
2+71&=p2
2851~p2
3egls~p2
3agBs=g2
3e005~02
2+951%02
3+197=p2

INT DWH TOTAL
2e643=04
28692704
2%422=p4
2+202=0H
2+087=04
2+018=04
2°063-04
2e275=04
2e432=04
2+887=04
d+14p-04
3+383~04
3¢525=04
3e331™0%
Ael72=04
3¢} 1504
3e048=~0R
JeD24"04
3eibF=D4
3ol 6Q=04
3104
2+¢983=04
2¢Ba&~04%
2e792=04
2+Bpa=p4
2v6b7+p4
2*54%"p4
2+723=04
Jegra=p4
32 345=04
3+926=04
GeqB4=Q4
Heb54=04
4e737=04%
He =04
G4B43=pH
4729=04
Ye&73=04
HeHggm=nYy
3+99)=0%
JebT5w04
3s484=gH
3¢492=04%
J+852=p4
He¢3B2"04
Hud78=g4
S5e242-p4
5e423=0%
Se271=04
S5+004~0%
4e759*pR
4 758=04%
Ge?47-04

JHT UP TOTxb
2¢47%=p4y
2+478=g4y
20287=g4
22077=n%
1+993=04
1=730"p%
1+969=04
29156«04
2+493=04
205H2=0Y
2+818=p4
3ep28=~p4
301 27=04
24978704
Z+B70%D%
2*BlB=04
2479B=(0%
20798=04
f£291 =04
20903w04
20822=04
2075%=04
2967404
2+578=py
21601~0%
20492=p4
Ze415=p4
2%51%=04
2+731wp4
29985704
3¢425=04
3v842=04
4sQOH=0h
HeQT77=0%4
401 90~0%
414604
4e022=g4
30929=04
3+718=g4
3e348=q4
3+p74=p4
20717=0%4
2:900"04
3e112-04
A4 45~p4
3+74F=n4
3e329=pYy
GenOzZ=gt
3e8589%p4
3e572=py
Je528~04
3ey81~04
3:499=04

e e



1+2546%03
1¢258%03
1+240+pa
Jazk2%p3
1244402
122864403
12248203
14270%03
1+272%p3
1#274%q3
1+274*02
1278+%g2

1+280%pa

19282403
19284402
1228&%02
102828402
1+290%03
1e2%92%02
192944p2
182%&%03
1:2%84021
1 +300403

84+5p5~n7
TS LELIY)
Es554=n7
He745=p7
3:537~37
2+675=qn7
2e893=g?

Ae73p~p7 .

qe571=g7
&2394=07
8+042~07
Be4b3=07
7+8%0%p7?
7¢210~07
Se790=-07
G4717T=07
Geld42mn7
5v145~07
425%1=~07
8+713=07
1+025-0b
1e lHS=p&
[416%n08

S5e580=06
SeB4Imb
6052906
74222=06
T3 7=04
7e210"06
7+38p=né
Teg4&=pb
Seqp=0b
6:238=04&
&0305~Dék
SepBo=né
&e115=0&
62579=04
bebl2=06
beljbi=0b
ae738=04
&eB842704
GeF4A=04
791504
Fe345-04
1+077=05
121%4=05

5¢]138=03
4e212=p3d
3+384=p3
2+904=03
2+1749=-03
§+651mp3
1+7%4-p3
21323703
2:922=p3
He+piBm=pl
5¢(176=02
5e3&é=~03
5+025=03
41413~03
3¢720"03
3vD45=n3
2+880=023
3+351~03
4+313=03
5:¢727=p3
&2771%03
7+593=p3
7:773=033

3e3496=p2
3+54pg=02
4s039%p2
4a420=02
HeyFamp2
4e5137n2
4a578%pn2
49389"p2
4+06p“n2
3+%2p™p2
3«98p=n2
3+854"g2
av8957p2
44209%n2
Ge249mp2
Gajli=g2
4+368"p02
Ge4§9mg2
4e559"g2
5e203"p2
4v371=02
Feido™py2
7e9749=p2

5¢321=04
5e¥g0=0%
&v518=04
6e759=pn4
7+3313=gH
7e555=04
Te5248-p4
7e258=ny
2711704
bedH2=nY
&e052=04
Se880=0H
4e019"n4
5e233=04
S4Bk
beBY2=OH
é*748~04
&vB8RY=0H
4rSHE=QH.
&e¢33%~Q4
Ge247=04
&+ 182=04
&1258B=0%

3e4530%04 .
Je?10=04
ERYLELAT
As2] 804
He3| bwpgh
He35bmp4
4e222"0%
‘iln?l"'nq
Segll=D4
3«875=04
3e778=g4
Je832%0H4

AeP4Twn4 .

Jegoé~pq
He1z23=04
Je212=04
He15F=04y
Yo 0F=0%

~3:9%1=p% .

s ThHi~pY
Aev477w04
3e236"04H
3027=p4



EU LATEQ{]l [S MEAREST GroUND) = 9

UNITs OF WEIGHTING FUNCTIONS ARE D{TRANSHISSION)

FREQ
1+150+02
1152403
1¢154+03
1v154+03
12158403
12140+p3
1eld24g3
letédgegd
12184403
1+14634g3
{+170%03
1e172%g2
1+1749+03
16174403
1+178+02
1« 1E0%p02
1182402
1189402
1+1B&*Q3
1018803
1+1%0+02
1e1%2+03
1+1%4+p2
1+§794+03
12198+02
1*200%03
1+202%03
1e208%03
1%2044p3
1+208%p3
I1+210%03
102)2%03
1¢214%03
1+2)6%02
ts218¢%g3
19220%03
1e222%p3
[+2248+03
1¢224%353
1+228%p3
1+230%03
10232401
1+234%g3
1¢235%p3
19238+02
1+2%p*03
je242403
1+2494%02
1+2894+03

1298403

1+250%02
12252%q3
12254403

DAOWN INT
0+000
G000
oe000
0000
0000
0.000
0300
0.000
2s283=15
S5s515=14
Ze054=]13
S5e3%3-13
1e237+312
2¢83%=12
207171}
1+590~10
4«055=~10
13047=09
1¢798=0%
4e643=07
B84330~0°7
1¢225=08
1+597=~p8
2:046=08
2:101=08
1+966=08
§s941mp8
1 1745=098
2:2]16=p8
2+77g=08
3B58=p8
5s577=Q8
8s1462=08
1s026=n7
10230%07
19833 ~07
14 &04=07
1+4633=p7
1+730=07
1+895=07
2+035=07
2+073=q7
2:263"p7
2+350-Q7
2s410=07
Zei72=n?
2e707=Q7
2¢7497=q7
21952=07
34131=07
Je204-07
2e985«p7
24885=97

UP INT
0+008
Geaon
O+Q0C
0«000
0000
0e000
0+000
0000
HeH25=15
Be384=14
2:982~13
Teb27~13
1e588-)12
3:895=12
l¢&515~10
7+992=10
1e&24-09
3203407
G¢582=0%
Fel132-0%
1e4q8=g8
2+0n4=-08
2+52p~08
3s122-08
3+140~08
2+B&1-08
3+157-p8
4e253~08
&e]124=08
8.58=08
1125907
1*897w07
204673=07
30346707
HelF4=07
4e980~07
S¢7723~07
&e139=07
&+579-07
7+q1 407
8281 ~07
F¢399=G7
1+114=06
10320~05
1¢515=06
Le716=06
1*9B6~=0é
2011706
2:287=06
2+3B85~05
2e34=0b
20325=04
2%543=péb

=

UNiTS OF RADIANCE ARE wATTS/(CHiee2 aSTERAUIANCH[rROHETER]

DOWN WEIGHT FUNHCT YP weiGHT FUNRCT

0080

0«000

Qr+DOD

0+0B0D

g+000

g+«00D

Ne000

000D

20295=11
5¢57)=t0
2+085=p9
S5+502-09
1+2469=8
2+925=08
2¢8i3=07
1 e&85=06
Ha2R2=nb
1+100%05
1?0005
4¢930~05
8¢891=n5
12314w04
1*722=04
2+218=p4
2¢28%=04
2+153=04
2e136=04
24151=04
2+865=p4
3+097=-04
GedismpH
5+302+04
91246704
12173=03
1¢411%03
1¢853«p3
1+840-03
lnqnq-os
2+027=03
20233=G3
2+410=03
2+73569=01
2270F=03
20829=2
2¢716=03
3egnoe-pa
3s3127p3
3+3Bg~=03
A1+452-03
3:8%4=p3
42007-03
3+7549=02
A¢&HT=p3

0+00n

a+a00

a+000

o+c00

0+06D

g+0do

perolp

s Jult]s]

GehdB* |}
8«471"10
3.027=g%
7+781=g%
1«730*08
4s+013=g8
jec?2m58
8e3137ps
1+579=g5
3+392=g5
4e84%1~0g%
Fe479=g5
1 e545=94
2+15p=p%
2+717=a4
3+375~p4
3+421=g%
3 133~p4
3s4757p4
4e702~04
&oBL13™0H
Fs510"0%4
1*424=p3
2+143"03
3+035™p3
3s844=03
4e813=p02
5e745=p3
&04957p3
7+157"03
?+700"03
B8e¢738"03
1+024=p2
1011902
1e334-G2
1 ¢589"g2
1+8337p2
2+088=g2
2+530~pZ
2e6048™g2
2+829=02
2e766mp2
29927=n2
2*923"g2
3s215"p2

INT pDWAN TOTaL
2+443=04
2eEHZ=0h
20422~p%
2e203=0%
2eQ8Y=-a4
201 8=g4
22058304
2+275=D4
2v632%0%
2+887=04
RERE T Lfil ]
34383=D4
30535=04
39335~0%
3ei72%04
3eil6=0%
3e048=n%
J+0289=p4
3r]&7"04
318004
Je(b]™04
2v983=04
2+B8s=p4
2v773~04%
2eBg3=n4
2956567™D%
2¢55%=n4
2%723=0%
J*013~p4
3345 p4
3+726=p%
GeqB4"p4
494655=0%
4a738=04
He9pé=gi
AeB53=0H
4e731=p4
4v&75=04
q+950"04
3+993=0A4
ELT Yok )]
J+4B84~pH
Je494=pY
3855704
4%385=p4
4s88p~04
52245=04
Sv425%=04
5427%=0%
500n%-04
49742=0%
He7k]=0%
4+350=0%

INT UP TOTAL
Zey77=p4
2vqTBmg4
21287 =04
20?7 =g4
1¢293=04%
1+%3D-0%
1e%4F=g%
FARET L]
FITLXLNL
20652=04
298l8mpY4
JeQ24=0h
de127~04
2+%78~p4
Z2+B7D"04
2+838=p4
2¢7%8=p4
2+778=n%
2+911=0%
2v903w0H
2+822=04
2975904
PIYY AL
2+597=p4
2%&01=D4
2eu¥290%
2+815=04
2¢515=0%
2¢721=0R
297BE=n4
a4 zbeny
Jv848=04
4eQObvpH
4ep80=pY
He194~04
qe)5im0%
42028=p4
3¢715=04
3e72Bm4
3+3586%pHy
Je0B82=04
2+927=p4
231204
3e126%04
Ae4q60w04
3e745=04
JeF4Tmpn
Geg23~ph
JeiiP2-0M4
04Ty
3587%pg4
3+50%g%
3e52%=0%



1+254*03
10258+g3
192&0%g3
[e262%g3
1+244%g2
1926440
1:268%p7
1°27g%pd
1e272%03
1+274%ga
1¢274%02
30275‘@3
_1e280%a3
12282403
Le28442
1*284%p3
1v2B8+03
1270903
1:2%92%03
1e2%4%02
102%4%93
1+2%98+03
1+300%03

2+580=07
2+121=07
1e702=07
1 e4LBmp7
1¢0%3~g7
Be428=08
G43IRI=d
L1228=qg7
19556~07
2+134=07
2¢873mg7
2:8Q4=pn7
2:&£0%707
2+374=Q7
108%]1=07
1«527=n7
{e420~07
1e&15p7
2s049~-07
2+:481~p7
12 }25~07
Aeliba=g?
34529=n7

2046%=05
20826~06
30227=04
Je54T=né
3+25627=06
Jebb7=06
31748206
3445 s
3395706
3e298=08
A+346F=04
3e2651%06k
Ae286=08
3451 86=06
351106
J«37g~0s
J«518=Ds
deSna=ps
J+a71n04
3:922w0é
4e718=04
28049706
beq22-0b

3+260=03
2¢711=p3
2«188=033
1+881-p3
1+420=03
1*102=03
1°228«0)
1*623=03
2006%%023
2+855=02
3«573~p3
3¢771 =023
Je547=p3
Ar2455=03
2+5600"03
2¢11t=03
10975=03
2925%~p]
2+878=p2
3+793~03
Ha44T7=03
H9357=03
Se¢08p=03

3+3B7=p2
3e6l3~g2
4s1%8=02
4e58Em2
4e714=p2
41773=g2
4e952%g2
4e¢8)18=g2
4e513"p2
qe4pna=~gl
HeB528=g2
4e3B2=02
qe4ia=g2
4+807=n2
44828~g2
4e4589mp2
yeB93=p2
HeI00™0<L
a1883~g2
te551"g2
6:7117g2
8ep21™p2
?2245=g2

S324=04
Se9p2=p4
be520~0%
Ge941"0N4
J+334~0%
72656%gs
7+5249~nk%
Te25%=g4
ar?13=gh
GefRYy=n4
6e054~g4
5¢883=04
ben22=04
&e285~0%
FY Y IR i L]
51843=04
4297004
br8éO=gH
Ge5N~0%
G351 ™p4
&+ 25p~04
vl 3604
50271=04

Je577=ny
AsP3B=gy
He) 2004
40253=pH4
4+353=gh
He37204
§026%9~n4
qep28=gy
qepab=p4
3+¢928=p5
3e8l2=04
JeBkdvepny
Ae?8g=p0y
Hepivpn
H4e358=0%
He2Hb=nY
4e)T4=04
Reyfd=-pi
Hs02h=08
3e78p%pH
31524=0%
3e292=04
3«g¥17p4



LAYERI) 1S NEAREST GroUnp) = 1g UN1ZS OF RADIANCE ARE WATTS/(CHee2 oSTERADJANSH[cROHETER}

ond

UNITg OF REIGHTING FUNCTIONS ARE D(TRANSHISSIDN)

FREQ DO®N INT UP INT DOWN WEIGHT FUNCT UP #wglGHT FUNCT IHT DWN TOTAL INT UP TOT,L
12150+03 H+755=-p7 beB1B»N7 4ell5=03 5+901"g3 Zebga=nyq 2eyBs=n4
1s152+03 4¢37¥mp7 Sedb3-07 3+808=02 5¢533=03 2vb46=0H 2v4B85apy
1+3544p3 He226-07 5e978~-07 3049103 5e222-p3 2e4926=04 29293=g4
i2154%03 Helll=n7 S5e528~07 3v60B=p3 42939=n3 2e¢2098=04 2% 102=0%
1e158403 3:913=07 5»2549=07 3e450=03 deb32=g3 2*092~04 12999y
1ei6D*02 3«700-07 H«874=07 32277=03 Ye3d7mga 2e022=04 1+935=pk
10162+03 347547 4a595~07 3eD74=03 4908%=p3 2e066*04 12 97H=04
1¢1564%03 3.079~07 HezZBp~07 2e783=03 3e827=g3 23278=g4 Zelbl=DH

- - 10188403 2¢659~p7 1+933=07 2938903 3+533~p3 2eb34=~p4 2e457=n%
1+168+%03 2:317~07 3e547=07 2+071-03 3s221703 2+887~0% 2 hi5eny
ie170%p2 2+015=-07 Je245=07 1e827=03 2e943%02 delkiz=gy 2elHimGe
1e1724+0) 1+727=07 2+917»07 1 +573=02 2+458=03 3eAB4=04 3en27=04
pel174+p3 1+817=07 2+500=07 122%%=03 2:288~g3 3e537-04 3012704
19176403 1+167=07 2e034~07 1+073~03 1:871=p3 3e332-04 2+980=D4
is178+02 9+0323~p8 1+542=07 Be331=p% Lentizmp3 3e173"04 2+B71~g4
1s180%03 6e242-08 1807407 Se797=04 F+974=n4 Aol &G4 2+B83%=pu
1+182+p2 34777=08 4237p=~08 31+625m04 AL LELL] .48~k 2798~y
1+184+02 2¢343=p8 3«59 =08 2+197=p4 3+36B=pd As025~n4 2077%=g4
1+184%03 12252~08 1+ ?B4=08 1+1BO=04 1+87g~pH 3+ 14904 22912~24
1*188*%03 74]159~09 126808 Be473-p5 15%91"n4 Jelsn~nYy .. 2e¥03my
11970+03 ITSLALN] I 2+082=08 1 2074=qk {=%82=p4% degsi=p4 2v823-p%
10192+03 12627=0B 2278408 1+558=g4 2¢564=gH 24984~n4 2e7/0=04
te] %4+l 2en78=p8 3»420°08 19997=p4% 3:2B85"p4 298Bé"gK 2ca77T=n4
121%4%03 2+423-08 qe] 7108 2¢542~04 4egiye_9 2e793"04 2e599=g4
1198403 2e455=08 Je10b6=08 29577=p4 A+9B5=g% 2+8pi~p4 2+602"~04
1s200%03 2+430~g8 3eb50=08 2037g=p4 3+54p=g9 20667704 . 2viT2egh
12202%03 24345-08 3e%23=08 2¢318=gH 3e845=04 29556704 2ek15~04
1+204+%03 2434%=g8 q4+98g~08 2+3t3=p4 51905=0% 2+723~p4 Re515=pY
Le2046%03 2+599=pt 7+Qi85-08 2+572=04 7ep14™pH 3egrimpA 2e732wpH
1:208+p3 3.211=08 ?4%}2=08 3ej94mpy 2e882=p4 I 345=04 22984404
1+210%p3 Ha48twn8 1:52%=07 Ge4B1=p4 152903 3+9256=p4 Aey2lepy
1e212%93 6216108 2:373%07 s9191=04 20384703 Heyas=ph 34847 =gk
19214403 8a627=08 3s474m07 Ba71304 3+511%p3 4ebBb=gH He0lO=p%
1e214%03 1e0bi~n7 4eq78m07 10077"(33 4¢565=03 e 73T ph 4285w
10218433 1e252~07 S54528»07 14277=p3 5e7d27p3 427p7=pA A+200"04
1+220%03 1¢429=07 6272707 pe4b66~0) 63878=03 4eBib~pH %+]5B=0H
1¢222%p3 1:578%q? 792907 1%862. 03 8+172"p3 #a732%p4 Heglb=p4
Le224%03 }+58%=p7 BaS54=07 1v6%6=p3 ae87y4=g3 qeb76=08 AeFHIA~DY
1e226%03 1 ¢459=g7 9+301-07 19727=p3 ¢e485=g3 4s451~0% 32734w04
1+228+p93 1e757=g7 j«071"04 1083%=2 1*121=02 3¢994%04 de3bb=04
1+230%93 1e787=p7 1*»25B8=06 1e88g~p3 1+323=p2 kY Y YL oL} AspTaep4
12232403 1e731=07 1e364-06 1+B33«p3 {e4liz=g2z - JeqBE~QN ZeTHD=0Y
1+234%03 1+775=p7 106256=06 1+887+p3 j9728=p2 +1475"0H 29928=~04
1+2356%03 fe7]18=g7 1293806 1+835~03 2+073=02 3+854m0g4 de1f5=p4
1+238*p3 1eblB=7 20290~05 L+770=03 2vR04"D2 4ejae=ph 3+982%04
pe2%0%03 1e41&mp7 29587-06 1¢795=03 2+765=02 40882 04 377204
1e242%p2 12715457 21942~06 1*861~03 3+1%931"02 Se247"0% 3e97%py
je284%g3 Ve 70S5=p?7 Jep85=pé 1*85p~03 as3da=p2 Segad-gH q+0547p4
1e2496%p3 1+821=n7 34291=06 1*797=03 3eslg=p2 50276 04 3 F25~04
1°248%g3 1¢522=g7 J:358=-06 2+3120-03 3e7386=Q2 S¥i1- 04 3+730~0%
11250%p3 1+777=07 3:201=0% 2+171=02 3s56377p2 Ye764~04 3+580=0%4
1+252%03 1+84B~g7 3+307-04 240573 a+685=p2 4e742"04 353794
1+2549403 [«773=pn7 3e720"06 1+988~03 yelb¥=g2 HeT51=0H EYLTITL

i
| . (] N




Ly~g

1#25A%02a
1+258+%g]
1+260%03
10242492
1e244+p3
1e2564%03
19268%n3
1+27g%p3
1+272%03
1e274%p3
1+276%03
le278%n)
1+28n%pa
1+282%03
1+234+03
12284403
1+288*03
t1+2%0%D3
~.12292%03
12945402
10275403
12298403
1¢300%03

1¢57&6=n7
12294=07
1:020=07
Be517=gB
4¢347=08
4eB39=pB
5e2aé-gB
6+848mg8
81443m08
10179=p7
1+%4465=07
L2531=07
1+520~07
102846-07
1+038=07
84+4633~(G8
8+283=p8
281408
12226207
1:544=07
1:788~07
195307
19&1=57

3+968~06
4a28B=04
S5¢ppi=06
5¢534=06
S+700=05
5«8p3~06
5:7%3=06
5¢78)=pb
Se¢301~05
S5s162-06
51257=0é&
5e002=06
Sepal=~0b
50431306
S52364=06
5¢075=06
5423306
SellO=0b
S+QD5-04
5¢718=04
4¢958~06
8289+08
F¢547=06

1+775=g3
1*464=03
telbl=pa
Se 758 04
7+303=04
5163204
&e125=g4
Beppd=p4
L+015-p3
1+3%4=03
1+752-03
1+830~023
1¢7D7=02
1 +564=03
10262=03
1+055~03
1001703
19187=03
1¢522-03
1+953~03
2245703
2e446=13
2e491=g3

G4eyE¥=p2
4+856™p2
5+593=p2
&0333™02
4e558=g2
&+712"p2
&+*37g"p2
6.75{]"02
&¢303"n2
4e¢102%02
av2498=p2
5¢978"p2
&+0%a"p2
&+5490"p2
he539=p2
be]199=pn2
Geq2B"02
6e312™02
br2lb™02
7v142"p2
Be738™g2
10470t
1e212%p1

Se325-04
S+7p3=04
&+521~n4
5eF62=04
702315=04
7e557=04
7+525=34
7e24n704
beT18"0Y
IR E T4 LY
o*0546~04
GeBRS™QA
4ep23704
&v2BAT0NY
bed20~0%
5¢8494~04
&*»%70-04
61B4H1™04
&2592=p%
&3904
&1252=04
SejB8B=pY
69273=p4

3e717-04
3ev%81=04
Ge170=0%4
4+3D8-04
He4l0=04
Jeq50m0p4
4e32¥=gy
Hv1857py
HepBF=p4
3980704
JeBoN=DY
3+«214=pY
Fenlda2nd
4en¥3=-04
q4e211=04
He297mgy
e 246=04
491%5%=04
Y07 hoQN
3+837=04%
315%3=0y
3+275=04
3:2187=04



gi~d

LAYEaS® 10 Dy=

SAYELLITE ALTITUDE=

+50 DEL V=

TARGET ALTITUDE= 0«00

SURFACE TEHP=

298.000

2,0000+«01

2.0000 vi= 130040000 Vo= 14500000 A

TARGET LATITUDES

EM155%1.00000000

SATELLITE LATITUDES

29,0000

THE FOLLOWING DATA ARE 35 ATHOSPHERIC VARIABLES FROH HQDATH

Fe50846459+02
2+989%p01+02
199822314+0)
1*1745745+01
0+»0000000
2¢8756885+401
0+0000000

202682742%G2

2+8756884+p1
5e0f821335+01

1e0G02724+00

0-0000000
2.3204370+19

0+«00004a0D

1+1079745~p23
1830950205
1e18540418+01
lep002517+0D
O+0000000
0+«0000G000
d.0000000

T.1477531400 PREC CH OF WATER IN LAYER

3e4482387+02
248901 250+02

19351536401

1+8002373+01
0+0000000
D.0000D00
0.+0000000

H

THE FOLLOWING DATA ARE 35 ATHOSPHERIC VARIABLES FROM HnDATH

8+5805738B4+02
Zo{854844p2
104792157+01
1*0tR7740%0}
0+000G000
2»88549311¢01
0+0000090

2¢9052425+02
228854311401
He2150745+g1
1200n2726%00
0+00000G0
2+1357215+19
O+0000000

1:0232307~03
1+8008233=05

C 49172217n+0D

1*po02295%00
0+0Q00000
0+0000000
0+0000000

$21228293-01 PREC CH OF WATER IN LAYVER

T.6232318+02
21852482%+g92
1*1403800%01
170802454401
p=0noooao
208917789%01

T T Geobooooo

2+8578924+02
208919789491
2+3288571+Q1
teoon27256%00
0=0000C00
1+938%680+1%
0.0000000

2,3107337=p4
1+7731186=p5
2+637589540p
1+00020623+p00
0+0000000
G+0000000
0s0000000

2,3670345-01 PREC CH OF WATER IN LAYER

3e4224557+02
27778288402
1e4519352%+01)
BeN&BTT7 368400
0+0000009
000030060
0+0000000

_ THE_FOLLOWING pATA ARE 35 ATHOSPHERIC VARJABLES FROM NHEDATH

31¢3855465+02
26469786402
$e1236030+0)
32300547 +00
B«00000p0
0:0000Q00
0«0000G00

3

‘Tt FOLLOWING PATA ARE 35 ATHOSPHERIC VARIABLES FROH HpOATH

d.680524)1+02
2979208411402
8+7332501 %00
1*p058457¢p1
D+0000000
2+8%a18685%0al
0+0000000

27904783402
2:8941684+g1
1+5382088+¢g1
1°0002726%G0
Depd0000C
[e73u15]14419
0»0000000

84333529504
197451237=05
1%3450%32+00
1+pp01827+00
620000000
0.00000Q00
0+0000000

3.3500770%02
Z+5480487+02
YT YALLARFET )]
144357 2%+00
0.0000000
0«0000000
0.0000600

29,0000

TARGET LONGITUDE=

948053455+p2
te2056176%0]
B847523764+0D
2:9240610%01

«Be03¥77656~03

Ds0000Q00
0+0000000

9.8025697+02
&£02350341%p0
8+5400704%00
1+9821536%0]

=2152]15943~03

0+0000000
D+«D000D00O

P.7995378402
2446557821%00
8+35508056%00
136781314}

=8+2578234"03
0+0000000
0+0000000

2.7%51774402
143510472400
Be1832311%00
?42741803%00

=528497397=02
o+DCD0OGD
0.0040000

100000 BOyYND™

SATELLITE LONGITUDE=

20,0000

i2¢0000 TE

po=

296000



1¢2491755=-01 PREC €H OF WATER IN LAYER

i

THE FOLLOWING DATA ARE 35 ATHOSPHERIC VARIABLES FROM HODATH

5¢7378148407
247337851+p2
647721 g46% g
Q48319822400
0*gnooano
2+8954651 4401
00000000

207328531402  7#31223%2-0%  3+3144564+02
2¢8954514%01 1+71674984=95 2.4328522+02
8+27g40%%%g0 55826893~y &e7pB4782+gp
l*pp02726+3n  1+000Di5846%0p  5+1%64130-01
0+0000000 0+000000D D+00B00R0
125208475419  Cepo000NOD 0+0000000
D»0000000 D«0000000 0+0000000

5

T5,2916323~02 PREC CH OF WATER IN LAYER

THE FOLLOWING DATA ARE 35 ATHOSPHERIC VARIABLES FROH MoDaATH

_ _H,79510%6+02
2%62920%1%p2
A*4612455%00
9:90331390%00
0snn09DBO
2e87461824+0!

_.beapdonpa

2¢5287887+02

2+5%51824+01¢
6052530&4+30
1+0002725+00
0+0000000
123212895+19
Q.0000000

693537241 ~04
1+6447830~05
2+3830474%01
1+00D1355+%00
G+q000000
Q+qu0G000
0.G00A000

2,3564459~02 PREC CH OF WATER IN LAYER

294997789492
1053699256400
Fe5417678+00
o+0000000
_._2r87649219+01
g+0000000

2+4995%p8¢n2

2¢8%85219+p1
4= &pb7048%Q0
1+0002726+00
0»5000000
[v]16*9aa+19
ﬂ-uuub-dﬂ

542670541=09

1+5989)52=p5
Tephbi274=p2
1sgool12+40
0+00000060
G+0QQQ00Q0
gs+nooon0Oa

7e2534834~03 PREC CH OF WATER IN LAYER

3e2504940%+02

2+3287837+p2
304395377400
108369544=0¢
0.0000000
0+0000000
0»000D0090

]

_THE FOLLOWING DATA ARE_J35 ATHOSPHERIC VARJABLES FROW HpoDaTH

3,8524021402 Ae]494282%02

2:1995%07+02
1+%3146958+0Q
4.37666§4-02
Q«00000n0
G«0GG0000
00000000

7

“FhE FOLLOWTNG pDATA ARE 35 ATHOSPHERIC VARIABLES FROM HDDATH

2,%094749+02

2v3413382+p2
4*48034p1-01
?20605048+00
0¢pDDOnGBO
2v8%46141+01
os000RO00

243413190+02

2+8%861861+01
192960737-01
1+00027246%00
D+g000000
$+0020519+18
0»Q000000

443295320-0%

