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ABSTRACT

A numerical model is developed which calculates the atmospheric
corrections to infrared radiometric measurements due to absorption
and emission by water vapor, carbon dioxide, and ozone. The corrections
due to aerosols are not accounted for. The transmissions functions for
water vapor and carbon dioxide are those given by Davis and Viezee (1964).
The transmission function for ozone is that given by Moskalenko (1969).
The model requires as input the vertical distribution of temperature and
water vapor as determined by a standard radiosonde. The vertical distri-
bution of carbon dioxide is assumed to be constant. The vertical distribu-
tion of ozone is an average of observed values. The model also requires as
input the spectral response function of the radiometer and the nadir angle
at which the measurements were made. A liéting of the FORTRAN program is
given with details for its use and examples of input and output litsings.
Calculations for four model atmospheres are presented to illustrate the
nature of the atmospheric correction for a variety of atmospheric condi-

tions and for two different radiometers.



INTRODUCTION

The infrared radiometers used on aircraft and satellites to determine
the surface temperature of the earth sense radiation in the most transpa-
rent parts of the absorption spectrum of a cloudiess, dustless atmosphere.
Presently, the most used part of the spectrum is the 800 - 1200 cm-t wave-
number (8-14um) atmospheric "window". This window is somewhat dirty due
mainly to absorption by water vapor, carbon dioxide, ozone and aerosols
{haze, smog, pollution, etc.). Most clouds are so highly absorbing
(McDonald, 1960) as to make infeasible the detection of radiation from the
earth's surface through the clouds. When viewing clouds the radiometer
essentially measures cloud top temperatures. For a comprehensive treat-
ment of the absorption characteristics of the atmosphere, the reader is
referred to Goody (1964)}. |

In order to ascertain surface temperature from the radiance measured
by the radiometer, the absorption and emission by water vapor, carbon
dioxide, ozone and aerosols must be accounted for. This report describes
the second version (Boudreau, 1972) of a computerized model which is being
developed for calculating the atmospheric corrections to radiometric measure-
ments made in the 800 - 1200 cm™! window. The atmospheric correction is
defined as the difference between the actual temperature and the temperature
as determined remotely by radiometer. This model is written n FORTRAN IV
and calculates the atmospheric correction due to water vapor, carbon dioxide,
and ozone only. The transmission functions for water vapor and carbon
dioxide are taken to be those given by Davis and Viezee (1964). The trans-

mission function for ozone is that given by Moskalenko (1968, 1971).



The vertical distribution of temperature, water vapor, carbon dioxide
and ozone must be specified for the model from the surface to the altitude
for which the correction is to be calculated. The variation in the verti-
cal distribution of carbon dioxide is small and assumed to be constant at
330 ppm. An average vertical distribution of ozone for 20°N given by
Hering and Borden (1964) and shown in Fig. 1 is used since ozonesonde
observations are not readily available. The model accepts as input the
vertical distribution of temperature and water vapor as determined by a
standard radiosonde. The model assumes that relative humidity is 10% when
the humidity is low enough to cause "motorboating" to be reported in the
radiosonde. Above the highest altitude for which measurements have been
made by radiosonde and to a pressure altitude of 1 mb, the model uses the
temperature structure from average soundings for 30°N which are given by
Valley (1965). For the months of May through October and November through
April, the 30°N soundings for the months of July and January, respectively,
are used. The distributions for 30°N are used in the model since the mode]
will be applied to remotely sensed data taken around that latitude, but it
may be modified easily to incorporate other distributions.

The water vapor profiles used for the upper atmosphere are those

proposed by Clark (1973) based on the work of Goldman, et al., (1973),

Mastenbrook (1971}, McKinnon and Morewood (1970), Murcray et al., (1969),
and Scholtz et al., (1970). Two water vapor profiles are used: a summer
profile for the months of May through October and a winter profile for the
months of November through April. These profiles are shown in Fig. 2.
Since measurements of the vertical distribution of aerosol concentra-

tion and composition are not usually available and since the transmission
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functions for aerosols are not well known, the model at this stage of
development does not include the atmospheric correction due to aerosols.
The present model was developed in part to study the effects of aerosols
on remotely sensed infrared data. The difference between the actual
atmospheric correction determined from a remote sensing experiment and
the calculated atmospheric correction given by the model described here
for the same experimental condition would be due mainly to aerosols.
Hence, the gross aerosol correction can be studied empirically using
this model.

The atmospheric correction is specific to each radiometer, being a
function of the radiometer's spectral response function, which describes
the variation in the radiometer's response across the spectral band of
800 - 1200 cm-1. Therefore, the model also requires as input the spectral
response function of the radiometer for which the atmospheric correction

is being calculated.



DEVELOPMENT
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Radiometrically determined temperature. If no atmosphere were

present, an infrared radiometer at altitude z would detect a radiance,
Do, expressed by
V2
Dy =f y(v)S(v,B,Ts)dv, (1)
V1
where v is wavenumber, y(v) is the radiometer's response function, v, and
v, are the limits within which y(v)>0, 5(v,Ts) is the radiant intensity
leaving the earth's surface, Tg is the surface temperature of the earth,
and 6 is the nadir angle at which the radiometer is veiwing the earth's
surface. Eq. (1) and the equations for radiance which follow implicity
express the radiance integrated over the sdlid angle viewed by the radio-
meter.
Surface temperature may be obtained from measurements of D, as
follows. Eq. (1) may be written as
Do = vS(vp»8,Tg)av, (2)

where v, is defined such that

V2
S(vg:8.Tg) =fS(u,9,Ts)dv/(v2-\)l), (3)
g
V2 ) v2
Y =fv(v)s(v.9.Ts)dv/f 5(v,6,Tg)dv, (4)
vl vl

and



Av=u—vl. (5)
2
Assuming that the earth is a black-body radiator, we take
S{vs8,Tg) = B(v,Tg) = avg3/[exp(bve/Tg)-11, (6)

where a = 8.9349 x 10-13 cal cm®sec™ister™! and b = 1.4385 cm deg. The

use of (6} in (2) allows us to solve for Te,
Ts = byg/1n{(vavady /Dg)+1). (7)

The surface temperature determined by this method is referred to as
an equivalent blackbody temperature or a brightness temperature since it
is not the actual surface temperature unless the surface radiates as a
blackbody.

Sensing through a horizontally homogeheous atmosphere at a nadir

angle ¢, a radiometer at height, w,, detects a radiance, D{(wy), given by

v2 Wp
oar) = 40 | f 8000, ) 0D
vl 0
BTy (&)

where T is the transmissivity of the atmosphere, B(v,w) is the Planckian
function given by {6), f(8}) a function which accounts for the increased
atmospheric path length when viewing at nadir angle 6 (if a flat earth is
assumed, f(6) = secs), and height, z, is expressed in terms of precipita-
ble water, w. The relation between height and precipitable water is given
by 2z

" =fpdz/p—. (9)

0



where p and o~ are the density of water vapor and liquid water, respectively,.
The Planckian function, B{v,w), can be expressed as a function of w because
atmospheric temperature, T=T{w). A derivation of (8) is given by Boudreau
(1968).

Spherical earth geometry. Due to its spherical shape, the earth appears

as a disk below the aircraft or satellite. The edge of the disk is located

at a nadir angle, 6', which with the help of Fig. 3 is seen to be given by

6' = arc sin (R/R+H) (10)

where R = 6370 km, the radius of the earth,and H is the altitude of the

sensor. Hence, we only need concern ourselves with data taken at 6 < &~.

For 6 < ¢, the path length, ds, at z is given by Wark, et al., (1963) as
ds = [(R¥Z)mydz]/[ (R+z)2my2-m 2(Rz,)2]1/2, (1)

where n; and n, are the indices of refraction of air at z and the surface,
respectively, and 2, is the minimum height of the refracted ray. Now, n;

and n, are obtained from the formula

n=1+CP/T (12)
where P and T are air pressure (mb) and temperature (K) and

C =77.526 X 1076 K/mb. (13)
Z, is obtained from Eqs. (2) and {4) of Wark et al., (1963}, i.e.,

zq = ({R+tz)sine)/ny-R. (14)



FIG.3. The earth as seen from an altitude,H.
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Transmissivity functions. The transmissivity, t,, of water vapor

for wave number intervals of 25 cm~! in the 800 to 1200 cm™! window is
given by Davis and Viezee (1964) as

(v)

1 (Av,w) = exp {-[L(u)wP]b }. (15)
Occasionally it is required to calculate atmospheric corrections for an
instrument that has a response that extends slightly beyond the 800 to
1200 c¢m™! window. Outside the 800 - 1200 cm™! window, Davis and Viezee
(1964) give the following transmissivity functions. For water vapor

transmissivity at v < 800 cm1,

Ty (2v,w) = exp{-AL(v)w(1+3.17AL(v)w/P)"0% 5}, {16)
in which
A = [0.76+(0.58+0.48P2)"* "] p=0.1(1/7)P (V) (17)

For water vapor transmissivity at v > 1200 cm !,

T, (Bv,W) - exp{-BL{v)w(1+4.9BL{v)w/P) 0.5}, (18)
in which
B = [1.18+(1.38+0.48P2)0.5]p-0.15, (19)

For carbon dioxide transmissivity at 550 < v < 800 cm™!,
TC(Av,WC) = exp[-0.4P°-8{[ck(v)wc+1]°-5-1}], (20)
where

¢ = (0.87+p0-8)p3(1/T,)C(¥] (21)
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and
a= 1.2 - 0.15 log P. (22)

In (15} through (22), P = p/1013.2, where p is pressure in millibars,

Ty = 273.16K, W is the optical path in atmos-cm of carbon dioxide, and

values of L(v), k{v), b(v), and c(v) for increments of av=25 cm™! are listed
in DECK 3, BLOCK DATA PROGRAM of the FORTRAN program given in the Appendix.

The transmissivity, t,(6v,wg) of ozone for irregular wave number
intervals of < 10 cm™! in the 602-847, 965-1175, 2000-2180 cm~! bands is
given by Moskalenko {1969, 1971)

To(8v,Wg) = exp[-ﬂ(v)wom(”)P"(“)], (23)

where w, is the optical depth of ozone and values of 8(v), m{v) and n(v)
for sv < 10cm™! are 1isted in DECK 3, BLOCK DATA PROGRAM of the program
given in the Appendix.

The ozone transmissivity is specified for v < 10cm™! and is matched
to the 25cm™! intervals of the water vapor transmission as follows. The
ozone transmissivity, to{av,wgy), for the 2571cm intervals is taken to be
Planckian - weighted transmissivity of the §v intervals,

\J"

{8V ,Wy) =f B(u,T)ro(év,wo)dv/fB(v,T)dv, (24)

v ]

where Av = v"' -y', the 25cm™! interval of water vapor. The relation-
ship between av and Svp = wg4] - vk is shown in Fig. 4. Eq. (24) is

calculated as (ommitting the Wy symbolism for symplicity)
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bv,, and the larger

The relationship between the irregularly-
(25cm")water vapor intervals,Av.

spaced ozone intervals,

FIG.4.
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To(Av) = %{B](T)T(dv1)(v2-v') + Bz(T)T(sz)(v3-v2)

+ e 4 BT e(svy) (vi=v )], (25)
in which
M= By(T){vp-v") + Ba(T)(v3-v2) + = + By(T)(v"~wn), (26)
B1(T) = B((v'+v,)/2,T), (27)
B(T) = B{(v+vis1)/2,T), (28)
B,(T) = B((y,+v")/2,T). (29)

Since the highest ozone concentration are found in the stratosphere, an
average T = 240°K is used in calculating (25) - (29).

Water vapor, carbon dioxide, and ozoné radiate mutually in some bands
in the spectrum. For these bands, the transmissivity is taken to be the

product of the individual transmissivities, i.e.,

T = Tw(Av,W)TC(AU,WC)TO(AU,WO). (30)

outside the mutual bands, 1 is taken to be Ty

Numerical model. We solve a numerical analog to {8) since is can

not in general be solved in closed form, In finite difference notation,

{8) may be approximated as

n m-1]
D) =D V3 [D S BT b g b1 oD =l o)
3=1 =1

sec)} + B(vj,TS)T(Ujszf(B)) Avjs (31)
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where the dvj are constrained by the transmissivity functions to be 25cm™1,

vj s the value of v at the midpoint of the 25cm™! interval, and
T, = (Tiep * T3)/2. (32)

In the computation of the T(vj,wk) from the Davis and Viezee functions and
the Moskalenko function, in place of P and T, we use an effective pressure,

Pe, and temperature, To, given by

Xe '—'f X d%'[ dw = W—]'_W‘: E AWL(XL+]'XQ)/2, (33)
m
W Wi L=k

where X can be pressure or temperature, w is the optical depth of the

atmospheric constituent for which t(av,w} is being calculated [e.g. w=w,

for 14(av,wy)], and
BW, = W] - W, (34)

The concentration of carbon dioxide is assumed to be constant; therefore,
the effective pressure of carbon dioxide can be calculated from (33) as

follows:
Wi Win Zpy Zn
Pe=fP dv/[dw= fppd/fpd! (35)
Wy Wy 2y %k
through the use of (9). The use of the ratio, Qc» for carbon dioxide

Qe = P/ Pas (36)

where p. and e, are the densities of carbon dioxide and air, respectively,

and the hydrostatic equation,
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3p
aZ ~-Pa9s (37)

in which g is the acceleration of gravity (98 cm sec™2), in (35) obtains

Pk Pk
Pe =qu d/f q dp. (38)
P Pm

Now, q¢ = constant, therefore (38) may be integrated to obtain

Pe = (P * ) /2. (39)
The radiance D(wm) detected by the radiometer is converted to an

equivalent blackbody temperature, Ty, through use of the calibration

relation
VZ n R
D, =fy(v)B(v,Tr)dvi > rlug)lsgiT oy s (40)
vl J=1

Eq. (40) is used to calculate a table of D. versus T, over the range of
Ty that is expected to be encountered when using the radiometer. Then we
interpolate in this table to find Ty that corresponds to the value of

D{wp) obtained from (31). The atmospheric correction, ATg, is given by
ATS = TS - Tr, (4])

where T is assumed to be the air temperature at the surface as reported
by the radiosonde observation.

Optical depths. Precipitable water, w, is computed from temperature,

dew point temperature, and pressure as follows. The hydrostatic equation,

(37), is used to write (9) as
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p L
W =fq dp/p-g = E :Ei\ﬂ/p’g, (42)
Po %=1

where q is the average specific humidity in the layer ap.

In {(42), q is obtained from the relation (Haltiner and Martin, 1957)
q = 0.622e/(p-0.378e), (43)

in which vapor pressure, e, is determined from dew point temperature
using the Goff-Gratch relation specified in List (1971)}.
The optical depth of carbon dioxide in atm-cm is computed from
z

W = g’_('; fpc dz. (44)

o

where o' is the density of carbon dioxide at STP. The use of {36} and
(37) in (44) gives
P

= 1
W, = - d (45)
¢ P c9Y qc P

Po
which, since q. = 0.5x1073, may be integrated to obtain

w. = 0.260 (py - P) (46)

where p is in millibars.

The optical depth of ozone in atm-cm is computed from

2 p
_ 1 _ 1
wo——fpodz—-.._ fp_O_dp, (47)
pl [}
00 g oF:]
o
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by (37). In (47), po is the density of ozone and p'c is the density of

ozone at STP. Letting

q, = pa/p'o

(87) is calculated from
L
Wo = _— CIR

=]

where q, is the average value for the layer 2p.

(48)
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SAMPLE CALCULATIONS

For purposes of illustrating the atmospheric correction model and the
nature of atmospheric corrections, calculations are presented for four
typical distributions of water vapor and temperature given by Valley (1965)
and for two radiometers: the NOAA-2 SR and the RS-18. The response func-
tions for the NOAA-2 SR and the RS-18 are shown in Fig. 9. The vertical
distributions to a pressure altitude of 100 mb of temperature and dew
point for the four model atmospheres are shown in Figs. 10 - 13. The
atmospheric corrections which correspond to the four model atmosphere are
shown for the NOAA-2 SR in Fig. 14 and for the RS-18 in Figure 15.

As can be seen in Fig. 9, the response of the NOAA-2 SR avoids the
ozone and carbon dioxide bands and is therefore only sensitive to absorp-
tion and emission by water vapor. Fig. 14 shows that for the four model
atmospheres the atmospheric correction is positive and increases with
height. In the upper levels (> 300 mb) the correction increases more
slowly than at lower levels because specific humidity becomes very low.
As the amount of water vapor approaches zero with increasing height, the
atmospheric correction approaches a constant value with height.

The spectral response of the RS-18 radiometer is much broader (see
Fig. 9) than that of the {l0AA-2 SR; it's response extends into the carbon
dioxide band and contains the ozone band. Fig. 15 shows that the atmos-
pheric correction for the R5-18 does not approach zero with increasing
height above 300 mb but due to emission and absorption by carbon dioxide
and ozone continues to increase to approximately 10 mb and then decreases

with increasing altitude. The decrease in correction above 10 mb is due
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perature (Solid Line) and dew

point (dashed 1ine} for Model #1 - Tropical Storm.
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Fig. 11,

Vertical Distribution of Temperature {Solid Line) and Dew
Point (Dashed Line) for Model #2 - Sub-tropical Summer.

21



Fig. 12.

Vertical Distribution of Temperature (Solid Line) and Dew
Point {Dashed Line) for Model #3 - Mid-latitude Summer.
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to the increase of temperature with height in the stratosphere ( ~100 -

1 mb) such that at about 10 mb the temperatures are greater than the
effective radiating temperature of the atmosphere below. The maximum
concentration of ozone occurs around 10 mb and the increased emission due
to ozone at these warmer temperatures causes the radiance to increase
with height above 10 mb which results in decreasing the atmospheric cor-
rection. The RS-18 is an airborne scanning radiometer designed for ob-
taining low altitude infrared imagery. It is obviously il1l-suited for

satellite application due to the effects of ozone and carbon dioxide.

The temperature lapse rates do not vary significantly in the model
atmospheres. As such, the magnitude of the atmospheric correction is
primarily a function of the amount of water vapor. The atmospheric
correction for the NOAA-2 SR varies (see Fig. 14) from 9.8C for the very
humid atmospheric model 1 {Tropical Storm) to 1.7C for the relatively dry
atmospheric model 4 (Mid-latitude Winter). Similarly, the atmospheric
correction for the RS-18 being flown at a pressure altitude of 700 mb
(~10,000 ft.) varies from 4.4C for the humid Tropical Storm to 1.8C for
the drier Mid-latitude Winter model.

The above calculations were made for zero nadir angle. The effect of
viewing at a nadir angle greater than zero would be to displace the curves
in Figs. 14 and 15 to the right, i.e. toward larger atmospheric correction.
This Tlarger correction is due to the longer atmospheric path encountered
when the surface is viewed at a nadir angle greater than zero. The longer
atmospheric path increases the magnitude of the atmospheric correction.

Atmospheric corrections for the Eglin, AFB, Florida, 1115 GMT, 21

November 1971 radiosonde (shown in Fig. 16} illustrate the effects of a
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Eglin AFB, Florida, 1115 GMT 21 November 1971 Radiosonde.

Temperature (Solid Line) Dew Point (Dashed Line).

Fig. 16.
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temperature inversion at the surface on atmospheric correction. The tempe-
rature increases approximately 5 degrees C from the surface to 1500 feet.
The emission from this layer of air which is warmer than the surface causes
the atmospheric correction as shown in Fig. 17 to be negative to an alti-

tude of 14,000 ft. Above 14,000 ft. the correction becomes positive.
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Fig. 17.
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SUMMARY AND RECOMMENDATIONS

A numerical model has been developed which calculates the atmospheric
corrections due to water vapor, carbon dioxide and ozone. Future versions
of this model should include the corrections due to aerosols so that the
model will have more general applicability. When more general versions of
this model are developed, they should be subjected to the test of compari-
son with observation. Of course the present model can be used to calculate
atmospheric corrections when aerosol concentration is low. Furthermore, the
difference between the actual correction determined from a remote sensing
experiment and the calculated correction given by the radiation model for
the same experimental condition would be due mainly to aerosols. Hence,

the gross aerosol correction can be studied empirically using the model.
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FORTRAN PROGRAM OF MODEL
General. In order to facilitate the comparison of the model as de-
scribed by formulae in the text and the FORTRAN program which follows,
a listing of FORTRAN symbols and their corresponding text symbols is given

in Table 1.

Table 1. FORTRAN symbols and their corresponding text symbols.

FORTRAN TEXT DEFINITION

A A temporary variable used in transmission
computations

ABSOR L An absorption coefficient for transmission

through water vapor in the wave number
range 25 to 2150 cm”™

ABSORC k An absorption coefficient for transmission
through carbon dioxi?e in the wave number
range 550 to 800 cm”

ABSOROQ An absorption coefficient for transmission
through ozone 1n the wave number range
575 - 2150 cm”
ANGLE 9 Observation angle from nadir to target
ATCENT W A table of optical depths of carbon dioxide
¢ in atmosphere centimeters
ATMOS B(u-,T}) The blackbody function for wave number v,
J and temperature T}
B A temporary variable used in transmission
computations
BBODY Blv.sT.) The blackbody function for wave number v,
31 and temperature T, J
BETA 8 A temporary variable used in transmission
computations
C A temporary variable used in transmission

computations
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Tabie 1. continued

FORTRAN TEXT DEFINITION

CPRESS ‘ Effective pressure of carbon dioxide

D A temporary variable used in transmission
computations

DEGREE A table of temperatures whose midpoint is
the surface target temperature

DELTRA The change in transmissivity between layers

DETECT D(wm) The detector intensity, cal e~ sec

DEWAVG Average dewpoint of an atmospheric layer

DEWPT Dew point temperature

DLTEMP ATS Temperature correction from surface to
sensor

DRTEMP Tr Simulated temperature observed by sensor

EXPRESS P Effective pressure of water vapor

ETEMPS Te Effective temperature of water vapor

EXPOMO m{v) An absorption exponent for transmission

through ozone i? the wave number range
600 to 2150 cm”

EXPON b An absorption exponent for transmission
through water vapor i? the wave number
range 800 to 1200 cm”

EXPONC c _An absorption exponent for transmission
through carbon dioxide ip the wave num-
ber range 550 to 800 el

EXPONC n{v} An absorption exponent for transmission
through ozone 1? the wave number range
600 to 2150 cm”

FUNCTI Y The percent response of a sensor to
energy in a given wave number interval

HEADER A table for instrument names

HEAD1

HEADZ Temporary variables for these instrument

HEAD3 names



Table 1.

continued
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FORTRAN

HEATER

HEIGHT
HIGH
HUM

HUMID

I
INTEN

INTER
INTERV
d
LEVELS

LIM

LIMIT
ONE
OTCENT

0ZONE

PART

TEXT

m-1

DEFINITION

A blackbody intensity table simulating
instrument response to a blackbody

A table of radiosonde observation altitudes
Average height of an atmospheric layer

A table of specific humidities for each
atmospheric layer

Average water vapor mixing ratio of an
atmospheric layer

Atmospheric layer index

Sum used to determine integral detector
intensity

A table of wave number mid-points
A wave number interval
The wave number interval index

The number of levels at which radiosonde
data is given or is interpolated

The maximum number of layers to the level
of observation

The number of levels of data available
1.0

Optical depth of ozone in atmosphere
centimeters

A table of ratios of the density of ozone

to its density at STP for each atmospheric
layer

A specific humidity for determining precip-
itable water
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Table 1. continued

FORTRAN TEXT DEFINITION

PARTY

PART2

PART3 Temporary variables used to compute vapor

PARTA pressure

PARTS

PART6

PRATIO p The ratio of the average pressure within
an atmospheric layer to a standard of
1013.2 mb

PRESS p A table of pressures

RESPON v{v) A table of response functions defining
an instrument

SFCBB The contribution from a surface target
image

SLOPEA Temporary variables used to perform

SLOPEB linear interpolation on blackbody inten-
sity functions

STEPSZ The desired step size between atmospheric
levels

TEMPER Ti A table of atmospheric temperatures

TEMPOR T} The average temperature of an atmospheric
layer

THETA Angle in radians

TRANGE The width in degrees of the temperature
calibration table

TRANS 1 The transmissivity of the atmosphere

TRANSC rC(Av,wc) The transmissivity at a level due to

- carbon dioxide absorption

TRANSM t(v,w) The transmissivity of the atmosphere from
the surface to level k

TRANSO T (ﬁv,wo) The transmissivity at a level due to ozone

0 absorption
TRANSER rw(Av,w) The transmissivity at a level due to water

vapor absorption
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Table 1. continued

FORTRAN TEXT DEFINITION

TRATIN T/T The ratio of a level's average temperature

° to a standard temperature of 273.16K
373.16/7 The ratic of the steam point to a saturation

temperature when used to compute vapor pres-
sure

VAPER e The vapor pressure used to compute precip-
itable water

WATER W A table of precipitable centimeters of
water vapor

WATERC The amount of carbon dioxide in atmos-cen-
timeters for a given layer at a given angle

WATERO The amount of ozone in atmosphere centimeters
for a given layer at a given angle

WATERS The amount of water vapor in precipitable
centimeters for a given layer at a given
angle

WAVENO v The wave number mid-point

WHOLE A temporary sum used to determine integral

precipitable water and upwelling radiation
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Procram Description. The description of the FORTRAN program which

follows is taken from Halbach (1973). The program is written for use on

a UNIVAC 1108 EXECUTIVE system and has various types of computation schemes
and output displays which are appropriate to the users needs. The program
control flow charts (Figs. 7 and 8) and lead card descriptions (Tables 2-7
and Figs. 5 and 6) give a description of these options. The program requires
25,000 Tocations in core. The user should be familiar with the radiative
transfer equation and the logic of the program which is outlined in the
program control flow charts (Figs. 7 and 8) in order to execute the options
available in the program. The formats for input of data to the program

are given in FORMAT statements in the program listing.



Table 2. An Example of Lead Card Arrangement
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Field Columns Format Name Identification
Card No. 1, Name CONTROL
1 1-10 110 LIMIT An integer number telling how many

non-control cards follow or defining

a value used for control.

2 11-17 A6 LABEL Six alphanumeric characters defining

the type of data or action which

follows:

'"TEMPER' Temperature range

"ANGLE' Viewing angle from nadir

'STEP' Pressure step size

'SPHERE' Apply sphere function

'FLAT' Do not apply sphere function

'MAXCOR' $-C4020 minimum temperature

'"MINCOR' S$-C4020 minimum temperature

"MESSAG' One line message

'RESPON' Response function data

'TRACE' Transmission function data

'WATER' Radiosonde data

'EXECUT! Use previous radiosonde

'LIMB' Make limb display

'DEFAUL' Load mission radiosonde data
3 23-28 ) HEAD1* Six alphanumeric characters used as

supplemental control data.

'METERS'

Change meters to feet

*HEAD1, HEAD2, and HEAD3 are sometimes used as display labels.
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Table 2. (Continued)
4 29-34 A6 HEAD2 Six alphanumeric characters used
as supplemental control data.
'WELVIN' ~ Do not change temperatures
5 35-40 Ab HEAD3 Six alphanumeric characters used as
supplemental control data.
'OZONE' Load ozone data from cards
Card No. 2, Name WATER
1 2-8 F7.1 PRESS(I) Atmospheric pressure in millibars
2 11-16 F6.1 DEWPT Dew point at pressure level
3 21-27 F7.1 {E?PER Temperature at pressure level
4 31-40 F10.1 TE%GHT Height at pressure level
5 41-50 E10.5 OZONE(1) Ozone at pressure level
Card No. 3, Name RESPON |
1 1-7 F7.1 INTERV  Wave-number midpoint interval
2 8-14 F7.4 FUNCT1  Percent response of instrument system
in this interval
Card No. 4, Name TEMPER
1 1-7 F7.1 TRANGE  Temperature range chosen for calibra-
tion table
Card No. 5, Name MESSAG
1 2-61 10A6 ?%?SAG Lead message line for displays
Card No. 6, Name TRACE
i 1-10 E10.5 %%%GHT Index and weighting function for
trace gas transmission coefficients.
2 11-20 £10.5 ABSORO  Coefficient for transmission function.

(1)
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Table 2. (Continued)
3 21-30 E10.5 EX?OMO First exponent for transmission function
(1
4 31-40 E10.5 EXPONC Second exponent for transmission function
(1)
Card No. 7, Name DEFAUL
1 2-8 F7.1 PRESUR  Atmospheric pressure in millibars
2 11-20 E10.5 QZONES Ozone at pressure level
3 23-28 F6.1 TEMPOR  Temperature at pressure level
4 31-40 E10.5 HUMID Specific humidity at pressure level
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Radiation Model PAGE NO. .1 _OF 1

7
8FIN
Card E ( EXECUT
7
Card D { gapn DEFAULT/A
( 50STEP

7
Card ¢ (8ADD MODEL1

( 2 OMAXCOR
7
Card B (gADD PRT-5
7
Card A f gapp OZONE

7
@(QT TLO007 /SLANT

7
éFREE PROGAM.

7

éow c PROGAM, ,TPFS$,
- 3

Ve

! RASG,T PROGAM,T,YYYYY

DECK SETUP FOR PROGRAM

(Back of deck}

7
ﬁI{DG PROGRAMMER  ERL BLDG, NO, PHONE NO.

7
(8RUN [, (P) (/OPT )]_ (RUNID,ACCOUNT , PROJ-ID,RUN-TIME, PAGES)

{Front of dack}

Fig. 5. Example of a Lead Card Setup

hef, 020



Table 3. Card Input and Printer Qutput Using Card A (Fig. 5}.
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Input

OQutput

TFE & O200E

1
4 23119407
3 W2ATPINT
4 R-Z . RN
5 2431800
% JPA150402
T L20162402
B L2h3eanZ
9 2 N - LR
15 L25197¢02
11 2O142402
12 LEBEIEI4NE
13 SPE3NTALP
14 2613002
15 LBT224+002
16 LPTIC2e02
17 2727702
18 2713702
19 L2G103402
& JACBNAG2
21 SR
2 SEBABALL?
23 DRI HOT
<4 L29zvizlig
25 JBABTHI2
26 JEDLHTLP
27 L3252
a S3NATOA0Z
4] SANZISA P
3 +31245402
= % LR T4
az 312502
33 L3EZaINE
34 325504052
35 L3P195402
36 LABIZT+I2
37 233557+02
33 L3311 702
39 L 3260040
40 : JIRLGT7402
41 233104402
42 J3o2N6NE
43 P -Eivk At
Ad .39391+052
45 LALATD 2
46 LAL39THG2
47 AL 34+0E
L] LAranzen?
50 .41391402

51
52 L42307+052
53 LA2194402
54 LAIPUTNZ
35 LEIAALLZ

36 Y 3.1 R s

CRITOOCG

B1TRACE

L2USULL

.84

Wil

- SRR |

SWAVEMUHEER
INTERVAL
575.0— &00.0
S00.0- 625,50
s00.0— &25,0
6 U~ &75.0
LK. 0~ &25.L0
625.0- 650,00
625,06~ 650,00
62% .0~ 650,09
625.0- 6500
&50.0- 6v5.0
650.0- 675.0
e50.0- 675.0
650,.0- &675.0
&75.0~ TG0
875.0—- 7.0
&75.0- T05.0
67%.0- 100,00
U0, 0— 725.0
o0~ T25.0
700.0- T25.0
00,0~ 725.0
Tes.0- 750.0
y25.0- 750.0
T25.0- 750.0
TR2es.6- 750.0
T30.0- T75.0
750.0- T75.0
730.0~ ¥75.0
774,0- 802,00
T73.0~- 8000
173.0- 8000
800 ,.0- B25.0
#00.0~ 825.0
a0l b= 825,45
825.0- 8530G.0G
825,0- a5%.4
825.0-
950, 0-
951,00~
959,0-

975.G-10445.6G
10640,0-1625,.06
10, 0-1023 .G
P L-L025 .0
TAZL N—giiRy O
1025 . O E050, 0
1625.5=-1050.0
1650, 0-15675 .U
1G53 .0-1075.0
1455, 0-1575, %
1075,.06-1106.0
1675 . G-1100.4G
1075 .0-11045 .0

A
Rosl:sl
JOoel
S35
03240
500
L0
Kr-n k]
Re - 4]
1204
L1200
150G
»1800
L1805
2200
- 3040
-1-10]
2300
L2300
2050
2800
400
L4400
. 3500
. 2000
«2000
.1470
.1100
+31100
0900
Loroa
5704
L0559
L0300
G306
Roi Y}
L0745
Rriti)
0553
L0353
JGagg
L3890
- 340
817G
2.5
4 .03
8,390
& xaran
4_ATI
3.360VW
T.0360
11,5504
L1845
-184%
0976
09Te

-]

8-Lival
9500
29500
« P
R- b
R i
-8B
L
8550
L8500
«8400
8200
~8200
B2}
8200
B0
«B30G
LB50
84T
L8200
8O0
R lvge
. lvral
[-ls ra)
~8G00
+ 8450
8600
BELD
8650
8905
B30
OG0
9500
R Likiv]
<SO5O0
<G00

JTI5%
9120
~B540
L9190
9153
LHana
anen
R-IN
L8519
.Stidn
Ay 0oh
. Te20
. TE20)
T2
T2

Aot A THIS—CENT 226 ) wEP 2ci()

[+

L1000
L1000
B tirs)
L1500
L1500
500
4700
1800
~1804
L1800
2000
L2200

2270
20000
L2000
<260
26110
L2200
L2200
22590
24140
<2400
2400
L2200
2000
< 203060
L1850
. 1500
L300
L1100
I Jatt]
$ Laiva)
Myl

JLHEHE

RO

L3100
X
ren
2860
2610
« 340435
2550
JO36S
8BS
L350
L0350

WEIGHT
1190
2230
M0
L3180
L1580
L1620
Lz2n
3180
L1970
1420
L3630
3570
L1380
224D
3529
L2770
L1370
163G
L3530
000
4340
Bt ls]
L2020
L4370
L1570
L2850
LATID
.2359
L2450
L5200
.2350
L2450
L5590
L1950
20
L5575
JLTG
" 6590
976
L194%
L2060
A3
L3910
LATIOG
L3970
L1240

ey

_Alf-}l v
3914
'3 L)
23970
Jd9an
L2UT
AU
L0199
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Griry”
o965
Lrrar) o
o6uZ”
Oiet”
11414
Grir:
ooec”
st b
oeee"
[H{-18
w11
orir’
0IsT*
neet”
o731
oot
st
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aLne*
NEGT”
(12
[Tl
Gleg”

ooou’
ooeg”
as”
oGer”
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GO0% "
oone”
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ooy
o0
Ges0*
osea”
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Table 4. Card Input and Printer Output Using Card B (Fig. 5)

Input Qutput
AFFEFRI-S
1 25RESFNG FRY-S WAVENUMEER MICPOINTS AND FERCENT RESPONSE
z €37.5 .02 €37.5 0260
3 €62.5 .10 862,35 LI
4 GaT7.% .25 667.5 .2500
5 712.% .45 7i2.5 L4300
[ 37.5 .63 737.% 630
7 T62.%  .¥4 762,55 JT4O
e wmr.s WM 787.5 .78
9 812.5 .83 B812.5 A0
FTA) 837.5 .91 8ar.3 .,
11 BG2.5 .92 862.% .92
1z 37,5 .52 287.% .92
13 912.5 .93 912.5 .93
14 937.5% .96 937.5 9855
15 962.5% 93 962.5 9904
16 87,5 1,04 847.5% 1,000
17 1mez.s .9 1012.5 9900
16 1537.5 SE 1037.5 .96l
19 1062.5 .91 1062.5 R} Lah]
20 1I087,4 JFG 1057,% L8600
21 1112.5% S£2 1112.5 8204
F3 $137.5, .79 1137.5 LT
23 1162.5 TG 1162.5 .TE0D
24 1307.5 .74 1187.5 .T1¥)
25 1212.5 .56 1212.% 5600
26 1237.5% .22

1237.3% .2200




Table 5.

Card Input and Printer Output Using Card C (Fig. 5)

Input
1W-Fg .+ CELY

1 ML SSAG

2 MICEL RUMGER 1, TR ICAL STORM APTLR RITHLA19%4})

3 LOWATLR MUTERSKELVIN :

a4 1613 .2 n 2 3NEL.T -

s 297.6 21 L 5T,

LY 235.3 2985 1657,

T 293.1 75961 1565,

- 290 .3 293.4 aaea,

9 287.3 29k, 7 2645,
1N 284.7 7B7.8 ALdd,
11 261.2 o84 4 LRI
12 2tT.8 281 .1 452%.,
13 212.0 277.5 8239,
14 2713 272.9 &i10,
15 £50,. 0 265.2 7ea.n &847,
16 415,10 259.8 ¢eZ.3 7763,
17 as0 0 253.2 255.9 877,
18 3RiLL 242 .9 2ABE 9316,
19 232.2 233.5 11215,
at) ez21.2 2726, 5 12734,
21 373.2 211.% 14577.
22 373.2 189.2 16950,

Qutput

MOCEL MUMBER 3 ,TRCPICAL STORM AFTER RIEHL=1934)

FRESSURE CEW FOINT

1013.2
950.,0
2000
850, 0
8.0
755%.0
760.0
630.G
&, G
550.0
50,0
454 .
el u
3s0,0
00,0
250.0
2000
180.G
106,05

27.49
Ca.4
22,1
19.9
1T.1
14,14
11.53
8.0
4.6
-8
-1.9
-, U
-135.4
=201, 00
-28.3
-39.0
~5z2.0
1.0
160,00

3.5
2r.8
253.3
22.9
2u.z2
17.5
14.6
11.2
1.9
4.3
-3
=5.2
—1ts,9
-17.%
=-25.0
=-34.T
=-4G.7
2.2
~8a.0

TEMFERATURE HELGHT

FEET

FRECIF
WATER

1893,0  1.3639
3467.8 2.3621

5118.9
6250, 3
L

3.2758
4.1048
48383

elic, n 5,4918
12657.3 6.0645
14845.6 6.5532

i7188.1

6.9657

19717.6 T.3229
T2L63 .6 T.vul4
254685.9 T.01U8
28798.9 7.95319

32532.4

8.05374

36794.2 8.0789
4r777.7T  8.0938
47824.2 8.0341
556(:9.6 8.0341

ATMIS-CENT  EFFECTIVE  CONSTANT
CCg O2ONT FRESSURE
Rt

16,4
29.4
42.4
55.4
83,4
Bi.4
94.4
167, 4
1205.4
133.4
ek 4
159.4
172.4
185.4
193.4
211.4
22¢.4
237.4

981.6
a5r.8
934,7
M2.6
a91.v
81,9
853,3
836.3
8.8
iG.4
[STRT
84,4
177.1
7723
769.7
TER.T
Te8.7
768.7

CONCENTRATION
981.6
936.6
931.6
906,86
Ba1.6
856.6
831.6
856.6
781.6
156.6
Tal.p
ri6.6
631.6
656.6
E31.6
6.6
581.6
556.6

EFFECTIVE
TEMFERATURE
362,23
L, 3
wn.2
299.1
298.0
297.0
295.9
294.9
294.0
295.1
dad. 3
291.6
231.0
294.6
2953
ez
290.2
294.2

45



Table 6. Card Input and Printer Qutput Using Card D (Fig. 5)

Input Ou

CEFAULTEC STRATOSFHERE FPRCF
FRESSURE OZONE TEMWF

TFFE.CUFAULTAA SINC TNG

1 MCEFALL 1] GH/RGH K
2 112.4 23 .1 112.4 DE9IG-G6 TUILL
3 95,2 215.7 95,2  LSUWW-O6  205.2
« an.p 207 .4 8U.8  JLOOLUI-UE  2UT.4
s 60,7 209,86 e3.7 Jlamng-ns 2US.6
& 5.5 2311.7 8.3 <L25050-0% e31.7
? 49,8 213.9  .19400-02 49,8 AGAYA-GS 2139
8 4z .6 ?215.9 42.6  SOOOG-05  21%.9
9 36,4 ?17.9 16,4 S9WG-05 0 217.9
16 3.2 219.9 31.2 L0045 219.9
1 26.6 211.8 26.8 LBUEAN-LS 211.8
12 23.0 223 .8 23.0 A0GOG-G4 223.8
13 19.8 2e5 .8 19,8 AGOOO-0G4 225.8
14 17.5 2z7.8 17,0 AGCAN-G4 227.8
15 14,7 229.8 14,7  LAD50G-04 229.8
16 1z.7 231.8 12,7 Ja050h-Gi4 231 .8
17 11,59 33,7 11,0 . 10s500-0Ga 2337
18 9.5 235.7 9.% 1100004 Z35E.T
19 a.2 23580 8.2 LAGOLG-T4 233.0
24 r.2 2au.4 7.2  LJAGSGN-04  240,.4
21 6.7 a2.7  LAUKA-N2 6.2  JADEWGGL  242.7
22 5.4 2a5.1 A "z 5.4 95000-05 245.1
23 4.7 247.5  JALLLO-LZ 4.7 9S00S5 2475
24 4.1 JER-GS 49,8 4.1 BOCO0-0%  249.8
25 3.6 JTwere-hS P52.3 3.6 L0005 252.3
26 3.2 LGNS 2h94.6 3.2 JAYOOG-05 0 2546
27 2.8 256.9 2.8 EPOO-05 236.9
28 2.4 259.3 2.4 - S80005% 259.3
22 2.1 LBAM-S Z61.7 z.1 LSaCem-0s 261.7
.0} 1.9 54000505 Z64.1 1.9 5400005 264.1
31 1.6 4500065 PE5.4 1.6 45000-G5 266.4
32 1.5 LATPY-05 2eR .8 1.8  L4a0000-05 268.8
33 1.3 2712 LAUAE-NZ 1.3 38005 27i.2
34 1.1 2rz.1 LAV 1.1 LAEOO0-GS 272,1
35 1.6 zvz.1 LAUR-02 1.0 L3S0OG-05 272,11

tput

SFECIFIC
HUHICITY

21702
L1OALN-02

L2esun-i2
L2402
Y2ERU-02
L2
JIgun-G2
J34100-02
L3EOUL-1I2
A0
L ACA-02
LACLTL-02
LADEIG-02
LATTAI-02
SAC-02
LATEAEL2
ACCE52
LATA-0E
<ATO-02
« R0
LATEAO-02
LATTAI02
SR
SATOO-02
TG -02
LACGO-02
Wik i
~AOS-02
~ATS-02
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Table 7. Printer Qutput Using Card E {Fig. 5)

FPRLSS SFECIFIC TEME OZCHC
HuMECiyY SIUNCING

e CHM/RGM K GH/KEM
1013.2 22232452 MI.TU AGTUN
963.2 (21449+52 3IN1.56 L4674
13,2  ,190634U2 299,14 L 46T7TUL-UT
863.2 ,18317+12 296.73
813.2 .16601+0G2 294,10
763,22  L14859+U2 251,41
T13, 2  L13236+02 288,55
663.2 ,11646+%2 285,27
613.2 JIUUIGeG2 281,97
363.2 LB4864¢51 278,43
813.2 ,r3Miz1+01 274,56 . 46TUL-OT
463,2 ,59384+01 2692.26 L46TTL-UT
413.2 .43936+01  263.75 .46TOL-LT
363,2 3IGET+LL 25T7.54  LAGTUL-GT
313.2  LA9TITHO1 250,15 4&TUL-GT
263.2 ,10564+01 240,93  467UL-LT7
213.2  .45184+00 229,51 4670U-0O7
163,2 .98410-01 214,87 .46TUG-0T
3.2 2772-01 194,56  46TUG-07
63,2 1189701 210,73 2177505
13.2 .24221-02 231.30 .10500-04

MOCEL NUHBER 1, TROPTCAL $TCRM AFTER RIEHLH1954)

PRT-%
ANGLE 0 CECREES FROM NADIR
SURFACE TEMFERATURE 303.7

FRESSURE FRECTP  HEIGMT  SPECIFIC  TEMP CORRECTICN
WATER HUMICITY SOUNC ING
[+ (] FT CMAKGH K K
$63.2 1.0943  1491.5 2144002 301.56 .23
P13.2  R.1078 34aG.2 ,19865+42 299,14 LT
863,2 3.G424 4679.9 ,18317+52 296,73 1.52
B1%.2 5.8934 £391.6 ,16681+02 204 .14 2.40
T63.2  4,651%5  8193.6 1485902 231 .41 31.36
713.2  S5.3268 10057.6 .13236+02 208,55 4.36
£83.2 5.5a10% 1E21146.5 .licaeslE 285.er 3,4z
&1N. 2 K.4A%1T 142FA R AL L P Y ai-g ki3 ) AO‘P 2“11
563.2 6.8647 16563.5 .84864+01 PTA, 4N T.56
%33.2 7.2378  19049,.3 .T3121+01 274,06 8.66
463.2  7.54048 21735.8 .59384+G1 269.26 9.76
A13.2 T TEH9  24670.0U L42936+51 263.75 10,80
363.2  T.9234 27307.8 31067401 257.54 11,717
313,22 B.0241 31526.3 .19737+01 250,15 12.67
263.2 8.0780 I5634.2 .1Li564+01 241,93 13.49
213.2 8.1U11  40399.4 45184404 zes.51 14.27
163.2 B8.1061  46107.9 .So410-0 214.07 15.03
113.2 8.1072 53306.8 ,2u7TE-G1 194.56 15,86
63.2 8.1078 646608 ,11597-51 215.73 17.35 -

13.2 8.10¥3 97933.5 .24221-U2 231,30 20,45
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D NAME VERSION
* VAFRES SLAKT
* TEMTAD SLANT
&® CCEF SLANT
* TRANS SLANT
5 HMAIN SLANT
® MAIN SLANTI
& RACMOC SLANTI
* RACMOC SLANT
* TLOOGT SLANT
& TLOGOT SLANTI
*  VAFRES
¥ YEMTAD
» CCEF
»  TRANS

HoCEL 1

MOCEL2Z

MOCELY

MODEL4

MOCELS

MOCELS

HODELT

MCCELA

WCCELS

neee1o

MOCEL1

HICELZ2

MmCELD

OZCHE

ERT-5

RS-18 a8-15§

CEFAULT A

CEFALLT B
% RADMC SLANT
¥ RADMIC
B TRAKRS BLANTL
»  TRANS
& TRANS SLANT
*  TRANS
2 MAINM SLANT
&= MAIN

RACMAF SLANT
» TLOAOALT SLANT
% TRANS SLANTL
*  TRANS
* RACMIC SLANTL
% RADMID
* MAIN SLANT1
% HAIN
®  TLOAOT SLANT1

RACMOD SLANT
®  RACMOD

TRANS SLANT
%* TRANS

YAFhE S SLAM |

YAFRES

TEMTAB SLANT

TEMTAS

CCEF SLANT

CCEF

MATN SLANT
® MAIN

o7 SLANT

TRANRS SLANTI

TRANS

RACMOC SLANT1

RACMOD

HAIN SLANTI

MAIN

TLOOO7 SLANTI

TESTL

HNEXT AVAILABLE LOCATICN-

TYFE
SYMDOLUIC
sYMEOLIC
SYrBOLIC
SYMOCLIC
SYrBOLIC
SYGOLIC
SYMECILIC
SyvBa 1C
ABSCLUTE
ABSCLUTE
RELOCATABLE
RELOCATAELE
RELOCATAELE
RELOCATABLE
ELT STME
BT SYsB
ELT SMB
ELT SYMB
ELT SYMB
ELY SYHE
T sY«B
ELT SYMB
BT sYMB
ELT sYHB
ELT SYMB
ELY v
ELT SYvB
ELY SYMB
ELT 5YHE
ELT 5Yv8
BT STHE
0T svve
SYHCLIC
RELOCATAELE
STHECL IC
RELCCATABLE
SYMLOLIC
RELOCATADLE
SYMEILIC
RELOCATAELE
MAF STMB
ABSILUTE
SYHBAIC
RELQCATAELE
SYMEOLIC
RELOCATAELE
SYMDLIC
RELCOCATAELE
ABSOLUTE
SYMECLIC
RELOCATAELE
SYMBCLIC
RELVCOCATAELE
BTMLAL AL
RELCCATAGLE
SYMBOLIC
RELOCATAELE
SYMECLIC
RELOCATABLE
SYMROLIC
RELCCATABLE
ABSCLUTE
SYMECLIC
RELOCATABLE
sSYMELIC
RELQCATABLE
SYMOCLTC
RELOCATAELE
ABSAUTE
AT sye

FFF

AL
JU
JUL

JUL
JUL
L
JUL

JUL
Ju

G868

5
Eo
JRIIIAINIIIIIAIS A3

§%

Jul
HE
I
U

AFR
JUN
SEF
L
U,
JUL
ELLE

AL
AL
ALK
ALG
ALK

ALG
ALG
AL
ALG
ALK
ALG
ALG
ALG
ALG
ALK

daddad

dddddyddaadsadPrydgaygddIgadaad

The
116155
1151442
11°'G158
11°C1 47
1146265
11°G3°10
11+G2-%59
11°G1°52
110254
116359
11-Gi57
110144
11'G1°59
110149
15'36"21
15°36°22
15°36'23
15°36'24
€9'57+13
15°36°25
15'36°25
11°04°11
110412
110412
11°G4 12
11'0482
1106413
ba-$9°10
15'56°'12
15°36'39
093520
Gg'3s5°21
(93542
3544
C9r35749
5"35°51
(/9°35'53
0943555
f9°35'58
Gg36Lig
G9'36'L5
{9:36°24
A36'27
09+36° 33
93632
093634
(9'36'39
G3'36'45
G9'37'04
185057
18785015
185011
1845013
16 &t ad
18'55'18
1856517
18'5019
125519
1855021
185023
185031
185047
185G 48
18°'50'51
18+55 52
18°50°34
185058
18°51'L3
18'51'21
18'51'22

Ve ~NOWwm AN

O N O R T T R AT TR A ] mn NN N n a ok b bh e e A kb e
R R AR I R E R R AR R - R L S E R R R R R

uuu!u!gav-
~ & un Lo

w o
w %

ZaeQR2Y

L-14

63

52

SIZE-FRE,TEXT aCYOLE WORD) PSARMIDE LOCATION

o e

s
16

133
149

R it

-
- O Y

"
g

142

26

25

132

97
534

(TR I I B I ]

UG Uy W

ocooooaoQQ

=N - -~ - D= R - N DN -~ B - TR - O - I~ -

=

1

T N ]

b g ek bk b bk b R g Bk ek ek R R B B A

1792
1797
1613
1841
1867
1995
2121
2146
2173
2136
ez
sze7
3296
3317
3339
346
3353
3369
3367
3374
3381
3388
3399
306
12
3420
3431
3439
3463
3467
3471
3481
3491
3518
3533
3559
3581
3gh7
3629
5762
3906
3958
4509
4535
4557
4582
4593
47125
4825
5381

5423
5449
Baii

5476
5481

5497
5506
5534
5555
5690
s836
6437

6483
6510
6521

€753
oy
™0



FOR, % PANN/SLANTE MAIN MATN/SUANTL

FOR B84 ~0B/2U-18" 50 uit,0H)

MAIN FROGRAM

BTCRACGE USED' COCEwl) 2347

COoHMTN BLCKCKS

o3
DO
Le.Chl

21
72
3

{61 264
ouz2s7n
Lo L]

EXTERNAL REFERENCES aBLCCK, MAME)

00
ooy
oG
o011
0032
o1y
004
o0Ls
oG
ocar
oc2a
o021
Doz
ones
o0 4
e s
aoze
oozr
DO3G
0033
a3z
o033
0634

STORAGE

ooo3 R

VAFRES
TAFLOT
ICFRMY
“RIC1Y
FLTND

NINTRS
RCUS
NICe S
HaCU$
NiG1s
ALCG
NSTCrS
NCRR3 S
ASIN
SIN
SaRT
MERRAS

ASSIGNMENT  oBLOCK, TYFE, RELATIVE LOCATICN, MAME)

DO204.4
Dazzes
o2
GoO315
0u0358
e sl }-{5Y
BGG31 3
Ols14
oOnT3T
001834
anaraa
001432
DUGOO0

100
10526
177
16F
¢iF
26F
GG
ASF
4726
554G
7000
7401,
ABSCR

0093
fren
oD
jrres)
s bt
= ite] |
G0t
Goa1
[ it
GGO1
Ghigy
oGO

DO57T6
oo2zrr
Heis7s
oGL320
L5363
o5nzeT
G4 38
nGgzTe
52104
COnr3y
o7
CO1742

OUG3 R 0506210

10
15706
177
17F
2zF
26dc
3oL
4nL
5L
&nnL
TinL
7736
ABSCRC

0ot
[x ]
onn
OO
000y
OG0G
v kinis]
[e5,.13
006G
frvaf
jLd] ]
Goeo3

w2161
GOHI551
L at-r }-]
000334
Tiste
GO04Z7
GOG441
OOGTLG
GHoTZZ
o136
a01624
001174

OG0 R CO1320

10
1F
13F
18F
23IF
Z7F
31F
4001
SUGL
6576
20
BOUL
ABSORQ

001
jeray)
Lrr ]
Gy
e L vy
= il a]
jrigrs]
jrasll
ooy
GoG1
frr el
6401

oooos
2 2n
LL el
055344
Ooha1e
Goria3t
465
[Lat:¥ 1n)
GO1G37
001267
051514
001366

OO0 R G013

100
11F
14F
19F
24F
28F
32F
4356
524¢
6266
7216
810
AMA X

001
001
G
o0l
Goun
jariats]
lcrab]
e ai |
s
[y.va] ]
o651
oGy

53

bhzene
0012403
w3
aone2n
frial -]
GO0433
GOLShE
Cn643
Go1123
oa1417
ooin2r
oo1anz

0L R OGOG130

16416
115060
158
anGL
25F
23F
33F
4356
345§
£662¢
70,
815
AHIN



00101
00103
>1a5

(L Larg
o110
D111
o112
=428 ]
aoi14
00114
00114
00514
00515
oOOLis
Q0115
Do11s
00115
ooL16
mLy

00123
oo122
oa1zy
AL EA
ToizEs
o327
001312
00133
00135
00141
Do141
GO143
00145

R COGG0Y
R T144%
£ GOletia
R ULie32
R i1 all
R Gilez2l
1 (i1 7e
e 2
N1 62

G214

CEHI1T3
GUL20
Co0lar
v ki) g

1
1
1
R
R
R
R Cri1eea
R
R
R
K

AMGLE
CELTRA
EFRESS
EXFONG
HCACZ
HUM

t!
INJFE
3
LIMIY

i NXY

QZTHES
FART4
FROWAN
SFHLRE
TEM-RE
TEST
VAFER
WHILE

[BCAY } ATCENT
CEST

. ETEMES
ExXFCHD
HEAC
HUATIC
INJFS

AL204 BEGIN
CEWAVG
EWHiCLE
FINIS
HEIGHS
HULCF
INJFE

DN ool

w1 ERSTR R Wi INTER R
[ TR LABEL oG R OO LEACER 1
oo 1 LOCINT GUaL 1 TRRS1S LCCSIER i1
g 1 NYY Ooid R {41130 OTCENT Wi R
AR R 3 FART G R G204 FARTY ¢ R

) FHIDNE U4 R OOV FRESS DA R
eihl R R 54 RESTCM D05 L D403 SHELL K
OO R W22 SFHeERE Cedv) | 0132 STEFSZ o4 R
oo R GOG163 TEMEL G R AUt 64 TEMFZ W1 R
OGS R GOOOOZ THETA OG0 B DOAE34 TRANGE s R
COOE R DUAAAA VAFRES SO04 R DOA144 WATER [LE AN
Oo00 R COO167 X Oofvs R TCAN6S XF it R

COF ILERaDATA= SHORT)
EXTERMAL VAFRES

REAL
REAL

INTERV
INTER

REAL LEADER

REAL LIMR

LOGICAL SHELL

PARAMETER SIZTRAZLDAG

PARAMETER SIZFETHELT

COMMIN/ZL,  ADSCRASIZTRA), EXFONeSIZTRA}, INTER4SIZTRAN,

ill*g**l

RESPONaSIZTRA) ,ABSTRCa10} EXFCNCa1i} ,
WE JGHTa5 L ZTRA) ,EXPCMIRSIZTRAY ,EXFCNIuS L 7TRAY ,
ABSCROn 51 ZTRA)

s FRESSaSIZFTH) , WATERaSIZFTH) , TEMFERWASIZATHY ,
HEIGHTRSIZFTH) ,HUMaSIZFTH) ATCENTaSIZRETHE ,
CICENTASIZFTH) , TRANSMS I ZR TH)Y (CELTRAXSTZPTH) ,
EFRESSaSIZFTH) ,CFRESSaS5 [ ZF TH) L ETEMESaSTZETH) ,
CEFALLaS I ZFTH) , OZCNEaS T ZF TH)

CoHMoNA T3S LIMIT, ANGLE, THETA SHELL, LEVELS
INTEGER CEFAUL

CIMNSICN LEADERA3)

DIMENSTCN LIMEad2)

DIMENSICN MESSAGAL()

CIMENSICN NAMEaZ) ; INSTRaZ8)

GIMONS LN LD ius)

CATA
CATA
CATA
CATA
DATA
CATA
»/
DATA

SHELLA L TRUE. S

AHIN/-2.07

AMAXA1] O/

STEFSZ/0.G/

HAME/ =} HALBACH®/ CEST/=MTF-ELL 110G/,FHONE/*2146%/

158
lirvilde
[} {a] AF]
GULLSS
Britid 54
(rin1as
a7l

AR

HSG
Higaze
rrakh]
LIRS
Wzl
[y 1)
jral b ih)
ril2v4
a7y
GO TG

INSTR/ONE HARE COFT = ONE MICRCFILM - FLOT TO EOFILE - T-G20

TRANGE 7150, /4

CATARTEMFERaD) , 1=1,$EZPTH) /ST ZFTHASO0S, /

CFRESS
CEWENT
EXFLRD
FURCTL
HEIGHT
1

INJFS
INTERYV
LEVELS
MESSAG
QI
FART2
FRESSF
SLCPEA
TEM-ER
TERF
TRANSM
WEIGH
¥

54

ity

i3
Lt |
oo
GGG
[FRINLH]
P ah
oons
e Xl
OLGO
jat
A
JL el
L]
L k]
£ ]
Q3
OO

a0zzen

(Rl 52
oanziz
01 51
G210
Gl 44
e 4
GUG166

CEFALL
CEWET
EXFON
HEAC1
HIGH
{HIGH
INJFS
J

LIvD

3 NAME

OZUNEF
FARTS
FRESUR
SLOFEER
TEMCR
TERF
WL E
WEIGHT
YF



Q147
a7
147
G147
o151
LEALE 1)
00151
151
sz
o1 52
00152
sz
o152
0153
o154
00155
o156
09156
00156
0 56
o037
Co187
00157
o157
Oo4sT
00166
oo 70
o
001710
[0} ar)
anre
00174
oo174
oo174
00174
00176
00176
0176
00176
0a2oo
OG200
ogz0o0
o200
onznz
oe2ag
ooz
oaz0z
DOZO4
GO204
Cliae
oonn

oLZ06e
00206
aaz2as
Doz206
oazoe
ooz210

5%
13
3T
213
3o
A%
a1
A28
434

a5%
A6
ary
48%
AD%
%
5i%
52w
=

S5%

57

nn

(s Wa}

nAnnh

160

nAnNn

nn

(ol s ]

nrno

LB a B a Nal

DATA4QZCNEal) 121 ,S1ZFTH) /SIZFTHE4 ,67E-8/

COMFUTT RACTANS FROM ANGLES

- RADaANG) =ANG/57.23578

COMFUTE SFECIFIC HMUMIDITY FROM FRESSULE ANC VAFCOR PRESSURE
RATHMIXaY,P}=622 . £V uF-d , 3T05V) )

COMPUTE THE IMDEX OF REFRACTION OF WATER-VAPOR AT THE TEMFERATURE
AND FRESSURE CF A GIVEN LEVEL

REFRAXaL1} =1 .+a77. 526E-6) &FRESSAL 1) s TEMFERul 1)
CALL TAFLOTaiHM)

CALL ICFRMYaMAME ,CEST ,FHINE  INSTR)

CONTINUE

INFUT CONTROL CARDS

READaS 11 ,END=500) LIMIT,LABEL ,HEAC) ,HEACZ ,HEADS

SET FLAGS TO ACJUST FRECIFITATELE WATER COMAPUTATICNS FOR
REFRACTICM AT HIGH ALTITUCES

IFelAREL EQ.*SFHEAE") SHOL=.TRUE.
IFal ABEL .EQ.“FLAT “)SHOLL=.FALEE.

ACJUST DISFLAY Wit OH THE SC-4U20 FLOTS

1P ABEY ,EQ, "MAXCIT™) AMAXSLINIT
IFaLABEY .EQ@. "MINC ") AMIN-LIMIT

INFUT THE ANGLE CF CESERVATICN

IFal ABEL .E@. "AKGLE ) ANGLE=LIMIT/1D.
INFUT RESFONSE FUNCTIONS

IFaL ABEL .EQ. "RESFON®) 60 TO 200

INPUT RAGICSGNCE CATA

IFaLABEL .EQ, "WATER "} &O TO 350

INFUT TEMPERATURE RANGE OF 160 FOIMT TAELE
IFaLABEL ,EQ. ~TEMFER™) 60 TO 400

LTUT $DL3AST LTSS COSCRIGING SWTLT
IFaLACEL.E2. "FESSAG™) ¢ TO 604

COMEUTE A LIMG FLNCTICN TO 50 CEGREES CENTERED AT A GIVEN NACIR
ANGLE

IF<LABEL .EQ.*LIMD *) QO TO 700



o0210
05210
oaz1a
w10
o2z
onzyg
ohzrez
wiz12
oz
L2114
oiziag
G214
OGz14
o0z16
ooz2a
wazel
oazzt
Ch221
oug21
eagze
[rx-rid
ohzzz
oz
onZ23

oG240
oGzaz
D0zZa4
00246
246
o046
0246
ooz4T
DoZ247
og2sY
00247
00247
onzs0
ooz52
00zs52
ogzs2
00252
0ozs4
onzsL

923
93z
94%
-1
964
97e
k10
99z
108
il
1024
1034
10w
1053
1064
167%
16G8%
109%
1150
1t
ilzw
113%
114an
1153
1164
3117
1138%
119%
1ve
121«
122+
123%
12a%
125%
1267
127%
1784
129%
130w
131%
132%
1353%
1342
135%
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1 iy
143 %
142%
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146%
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RCOOAC A FRESSURE INCREMENT TO ESTACLISH THE STERP SIZE FOR RADIOSCNCE
CATA FROM THE SUGRFACE 1O CNE MILLIEAR

IFaLABEL .EQ.*STEF ") STEFSZ=LIMIT

OVER-WITE MISSING RAGIOSMCE CATA TO SATELLITE ALTITUCE WITH CEFALLT
CATA

IFaLAGEL LEQ."CEFALL™) GO T 80

INFUT SFECIAL TRACE GAS TRAMSMISSICH FUMNCTICNS
IFal ABEY .EQ."TRACE") GO TO 131t

O TO 104

CCHT NG

SET CBSERVATION ANGLE

THETA=RADANGLE}

INITIALIZE FRECIFITABLE WATER COMRUTATION
WHOLEST,

INITIALIZE EFFECTIVE FRESSURE COMFUTATICN
BWHLE=G

INITIALIZE EFFECTIVE TEMFERATURE COMPUTATION
TWHOLE=0,

INFUT SLRFACE RADTCSCHDE CATA

REACNS,12} FRESSai) ,DOWFT, TEMFERAL) ,HETCHTA1) ,QZCHE] )
CEFAUL al) =0

IFaHEADZ .NE. "KL VIN®) DCEWFT=COWET4273.16
IFarCAC (N . "KELVIN®) TEMFERAL) =TEMFERa1) +273.16
IFaHEADS \NEL "O2CRE") OZ0NEal) =4.G7E-8
IFaHEADS \NE L “QZCNE *) FLEa2,1,CEFAUL4l) ) =1
CEWFNT=CEMET

COMFUTE SURFACE VAFCR FRESSURE

VAFER=VAFRESACOWFT)

e POWROINT GEEATER THAM 77 DECREES TO ASSUME 10 FERCEMNT
RELATIVE HUMICITY

IFaCEWET.GE . 350, ) VAFER=VAPRESaTEMFERa1) }#.1
IFaCEWFT . GE.350.} FLCu3,1,CEFALLa]})=1

COMFUTE THE SURFACE SFECIFIC HUMIDITY

PARTzRATMI XaVAFER ,FRESS«1)}



onzs4
254
wi2ss
i2ss
TI2as
{ri255%
CAZ56
257
THzsey
rzsy
ooz2sT
wizs7
Lratirt]
jrarloy)
261
iZ61
Gozet
ohz6e
oGazra
o2
Tz
w277
ohz2TY
o277
onz7T
no302
(03 &)
a1l
00311
o0311
s
oz
312
(1253 F4
o314
00314
00314
3314
00315
00357
osL7
o037
oasiT
00321
on3zs
o0323
o023
o03z3
vInzs
oaszEs
G325
oa3zs
Do3ze
0026
o03zZ6
D326
0032e

1499
150%
1514
1522
1550
154%
155%
136%
157%
158%
159%
160%
161%
162%
1639
1649
165
166%
167%
1689
169%
1702
1T1¢
172%
173%
174%
1754
1764
177%
178x
1795
160
1812

[a B alalRal [a}

nn

nona

nHa

[a]

(2]

[a B alEs]

STCRE THE SPECIFIC HUMICITY COMRPUTED AT THE SURFACE
HUMAL ) =FART
THE ATMOS-CENTIMCICRS OF CARBON DIOXICE AND OZONE AT THE SURFACE

ATCENTul} =0,
OTCENTH1 =G,

THE EFFECTIVE FRUSSURE AT THE SURFACE 1S EQUAL TO THE RACIOSONCE
SURFACE FRESSURE

EFRESS11) =FRESS11)
CFRES541)2FRESSRL)

LAGEL THLS FAGE OF ABSIREING CAS COHCENTRATICNS.
WRITES6,27) <MES5AGal),1=1,10)
CEWCT=CEMWFT—273.16

TEMCR=TEM CR=1)~-273.16

WRiTEa6,14) FRESSat) ,DEWT , TEMOR

DO 16 1=2,LIMIT

EXTRACT A LEVEL"S CATA

REACaS ,12) FRESSal) ,COWET, TEMFER«1) ,HEIGHTal) ,COHEal)
CEFAULa]) =0

CONVERT HEIGHT TO FEET IF MEETED
IhaHCAD] L ER L METERS™) HEIGHTaI) =HEIGHTe] )3, 2608
COMPFUTE AVERACE FRESSUGE CF A LAYER
PRESUR=aFRESS2 [ ) +FRESSaI-1)) 72,

CCMVERT FROM CENTIGRACE TO KELVIN IF NEEDEC

IF<HEACZ JNE . "KELVIN®) CEWFT-CEWT+273.16
IFcHEALZ (NE. "KELVINT) TEMFERaD) =1EMFERA D) +273.16

IMFOSE A GOMSTANT OZCHE FROFILE IF NEECED

IFaHEACS .NE . "CZCHE Y OFCHED) =4.67E-8
IFeHEAD3 (NE. "020HE *) FLLa2,3 CEFARLa]})=1

COMPUTE THE AVERAGE LAYER CEM FOINT
CEWAVG=ACELWPHNTIDELETY 72,

CCHPUTE THE VAROR FRESSURE
VAFER=VAFRE SACEWAVG)

USE CEW-FOINT (REATER THAN 77 CEGREES TO ASSUME 10 FERCENT
RELATIVE HUMICITY
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o3ng
331
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M3t
333
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00333
00333
43334
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Ci335
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00357
05337
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O340
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00340
0a340

2Ue%
2UTs
a2uas
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21t
2l1a
212n
2130
14%
215
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217
2183
2194
ok
Z21%
e
223%
22ax
Z25%

227T%
228%
e 1
230k
23w
232%
233x%
234
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2364
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239%
240y
24a1x
2425
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az6ex
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13

1FalOWET.CE. 330, VAPER=ZVAFRESATEMEERAT) ) &, 1
IFaCEVE T.GE. 355, ) FLDa3, 1 ,CEFAULal) =1

COMFUTE THE MIXING RATIO CF THIS LAYER

HURID=622 ( eVAFER 7aF RESUG - VAFER)

COMUTE THE AVERAGE TEMFERATUGE OF THIS LATER
TEMAOR=uTEMFERal) + TEMFCRal -1) ) /2,

COMEUTE THE HEIGHT CF THE TOF CF THIS LAYER IF MEECED

1FaHE IGHTaI) LE.G.)
SHEIGHTAl) SHE ICHTu ] -1) +29 3¢ TEMA R ZALCGaFRESSA [ ~1) /FRESSAL))
il Lt ARG UMD 3, 2808

STCRE THE SPCCIFLIC HUMICITY AT EACH LAYER TOP
HUM T} =RATMI XaVAFER ,FRESUR)
CCMEUTE THE PRECIFITABLE WATER AT THIS LEVEL

WATERe D) AR TERaL —1) 4l ] } &SFHEREaE 1Y, 1) suFRESSa | =1} =FRESS«[) 11/
s 930, -

COMFUTE THE ATMOS-CENTIMETERS OF CARBON-CICKICE AND QZCHE TO THIS
LAYER

ATCENTAl) =aFRESSa] } —FRERSLE) V%, 2600
OTCENTRI ) =OTCENT T =1 ) +orRESS2I =1} ~FRESSAT ) ) #nOF HEa 1) 402N Eal =1} ) %
%* 237.968

COMFUTE THE EFFECTIVE TEMFERATURES AND FRESSURES USED TO RELATE
HOMIGEMNECUS FATH TRANSMISSTON FUNCTICNS TO IMNHCHMOGEMECLS SLANT
PATHS THROUGH THE ATMIEFHERE

EVWHOLE=ELHOLE 4o WA TERAT Y ~WATERR I =1) ) IFRESUR
TWHOLE=TWHOLE+WATER2 I} ~WATERaI=1) ) #TEMFCOR
(FRESSA] }=aFRESSa} ) HFRESSal) ) 72,

EFRESSaI ) EWHILE ANTERaT)

ETEMESAL) =TWHILEAATERAL)

COMFUTE CENTICRACE VALLES FOR CISFLAY

CEWAVGTDEWFT-273.16
TEMFOR=TEMFERw1 ) -273.16

FRINT INTERMEDIATE RESLLTS OF THIS FROCESS

WRITERG,13) PRCSSAI)  DOWAVE , TOMPCR  FEIGHTR D) JWATERW] 1 JATCENTaTS,

*  OTCENTal} EFRESSAI) CPRESSAI) ,ETEM=Sai)

DEWENT=DEWET

CONT INUE

FORMATAI10,46,6%, SAE) —o01
FORMAT=1X,F7.1,2X.F6.%,4X,F7.1,3X,F10,1,E16,5)

FORMATA1 X, F7.1,2X,F6.1 4%, F7.,1 ,3%,F10,1,1X,F7.4,1%,F6.5,F6.3,2%,
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373
37
(i34
{374
374
00574
ears
no3ze
00377
o7z
Oo4LE)
fraii
sl
OOt
[ BT Lk )
D043
[+ 7 )
OG5
ol4tie
MM97
05410
Oha11
o412
413
Gaa1d
o414
OG414
00415
(23738
o416
=47 813
416
417
0420
020
05420
on4z0
ou420
00421
oo4z2
t0423
00424
g25
oo4z27
Do23z
00434
00437
Oud43
[LITE ¥
RS DL
GGd 5z
00452
a0452
00452
DO4s2
00453
00456

263%
264k
2654
266%
26T%
26 %
269%
a2k
2rin
272%
273n
4L Y]
275%
276%
27T
2T
27T9%
280
2elR
e
283%
2844
zass
P ]
287Tx
2B
289k

291 %
292%
293¢
294k
295%

297x
2084
299%
30
3013
iz

A04%
3G5%

AGTe
I08%
I09%
310
311x%
S1c%
313w
3igxn
315%
L3 2
317
318z
319%

14

15
16
17

13
13
21
22

23
24
25
26
27
28

3

az

33
35

NN

30

wé.1,
*6X,FE.1,6%,F5.1)
FORMATA® FRESSURE CEW FOINT  TEMFERATUGE HEIGHT FRECIF  ATHIS-CE

oNT  EFFECTIVE CONSTANY EFFECTIVE™ (/= *,F7.1,2%,F6.1 ,4X,FT.1
., FEET WA ER  COk2 OZONE FRESSURE  CONCENTRATION TEWF
SERATURE)

FORMATAF 7,1 ,F7.4)

FORMATalX,FT.1,F7.4)

FCRMATuZH ANGLE (Fa.1,204 CEGREES FRCM NATIR /7,20 SURFACE TEMFER
*ATURE,FT.1) .
FORMATUL X, JEHTEMFERATURE RANGE CF 100G FOINT TAELE)

FORMATE  4ZHIWAVEMLMEER MICFQINTS AMC FERCENT RESFONSE)

FORMATe  3TRITEMFERATURE RANGE CF 104 FOINT TAELE)

FCRMATaSIHUERECIF HEIGHT SFECIFIC TEMP CCORRECTICN, /,
38M WATER HMICITY SUALING, /,
w42H CM FT GHAKGM K K)

FCRMATalH ,3A5)
FORMATaF4.1,14H DEG. TO NACIR)
FORMATaF 5.1 ,13H SURFACE TEHF)

FORMATaLUAE)

FORMATalHl 1046, /).

FORMATA4E1LL. 5)

FCRMATAL X ,F6.1,"=" ,F6.1,4a3%,F7.4)}

FORMATal H, 346, 7/, WAVENLMEER AmATMOS-CENTE ) sEF&=C) * 7/
" INTERVAL A -] C VEIGHT™)

FORMATa *GENTERFCLATED LIMS FUNCTICH TO *,F7.%,* FEET “,f5.1,
** DEGREES FROM NADIR®,24/,1%,21aF6.21))
FORHAT=1X,F7.1,2%,E10.5,2% ,F6.1,2X,E10.5)

FORMATa" ICEFALLTEC STRATCEFHERE FROFILESY,/,

#* " FRESSUNS Qa8 TEMNE SECIFIC, 7/,
= - SOMCING  HMICITY",/,
* "8 CMARGM K GMAKGM™)

CALL GRIC1VA1,-50.,50. ,AMIN,AMAX,10.,.5,0,0,1,1,4,4)
> TO 109

INFUT RESFONSE FUNCTIONS AS FERCENTAGES AT MICFOINTS CF EACH
INTERVAL

GONTINLE

LEACERa1) =HEALL

LEACER«2) =HEAC2

LEACERe3) =HEAC3

WR1ITEaG,19)

Do 30 1=1,85

RESFCHL] )} =0,

Do 40 171, LIMIT

REACaS,15) INTERV,FUNCTI

wWRITEa6,16} INTERV,FUNCTI
=< JNTERV-12.5) /25,

RESFCHNI) SFUNCT

QO TQO 1A

IMFUT THE TEMPERATURE RANGE OF THE BLACK—BICY INTEMSITYS
TEMCERATURE SCALE IN CENTIGRACE

READ23,15) TRANGE
WRITEaG,18)
A

343
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3d4n
3358
3364
I3Te
3B
339
540
1%
3424
343

M 5%
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353%
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WRLTEdE,18) TRANGE
O TOo 1

CONTINUE

CALL FLTNCuD)

CALL FLYERM

s

INFUT CISFLAY LABELS

REACuS,26) aMESSAGAL) , I=1 1%
o TO 1T

FROCUCE A LIME FUNCTION CESFLAY TO 39 CEGREES CENTERED AT THE
GIVEN NACIR ANGLE

CONTINE

HEIGHS=LIMIT ' NEW
1FaSTEFSZ.6T.0.) CALL STEFER

1FaSTERPSZ.GT.0.) CALL CISFLY

ESTABLISH A TEMCERATURE/ELACKEZCY INTENSITY SCALE

CALL TAETEMaTEMFERal) , TRANGE)

=1

I=1+1

DETERMINE INCEX TO INTERAOLATION LEVELS FRCM THE REQUESTED HEIGHT

IFal .CT. 1000 GO TO T30

TFaHETOHS G HETGHTU L =1) L AND HETGHE L LE HETGHTAT) ) 6D TO 720 PEW
tFeHETCHTal) .LE.G,) 6O TO 739 MW
co 1o 1o -az
HIGHTHEIGHS NEW
GO TO 740 -0

CATA UNAVATLACLE FOR THE REQUESTEC INTERFPQULATICH
HIGH-HEIGHTaI-1)

IHIGH=TI~1

Do 750 K=t ,21

COMPFUTE THE LIMB ANGLE FioM NACIR IN 3 CEGREE STEFS

LIMBaK) SANGLE-55, #Kx5.
THETAZRACAL IMBaK) )

COMFUTE THE LOWER LAYER TEMFERATURE
LIMIT=IHIGH

(e TR A ppee]

SALL RADMICWLIERTL]

IFeL IMIT.EG.1) TEMF1=9,

COMFUTE THE LFFER LAYER TEMFERATURE

LIMIT=(MIGH*+1
CALL RADMIC4ATEMF2)



ITte
JI78e
3797
1Lk ]
31
Itz
3d3n
384
3950
3064
3847
Saaw
3094
3900
Ik
392z
393%
3944
395%
396
397x
398
3od
AT
401 %
A0Z 1
ALAE
Alidg
A4Ti5%
406
acTy
Pty
AR
4100
411
A1
41335
Alazx
4154
4164
41 T#
A28
419%
42
421
422%
4Z8%
dz24%
A425%
426
A2T%
428
429%
430%
4312
432
433%

760

-y i)

[a]

815

nn

820

61

INTERPCLATE A TEMFERATURE TO THE REQUESTED HEIGHT

LIMBuK+211 s TERFGHE ICHTL TME T-1) yMEIGHTaL INITY , TEMFL , TEMF 2 HIGH)
WRITERG,32) HIGH,ANGLE ,al IMCaK) \K=1,42)

Xp=-51,

YEz0, ’ )
Do 76L Iz1,21

X=L13Bal)

YL IMEul+21) )

CALL LINEVRNIVUXF)Y ,MYVRYF) jJNXVaX) JNYVaT] )

XP=X

YF=Y

GO TO 10

CONTINE

READ CEFAWLT FROFILES AND INTERFOLATE MISSING CATA

IFuSTEFSZ.GT.G) CALY STEFER NEwW
WRITEaG,35) NEW
REACaS , 33 ,ENG=1143)  FRESS® ,C2CNEP , TEMFRE , HUMICF
wWRITE<E,33) FRESSF ,Q2ONEF , TEMERE , HUMICF

DD 820 J=2,LIMIT
READ:S , 33, ENC=1UG) FRESUR , OZOMES, TEMECR  HLMID
WRITEaG,33) FRESLER , OZCHES , TEMOR  HLMIC

SCAN REQLESTED LEVELS FOR DEFAULT FRESSURE WINDOW

0O 810 I=2,LEVELS

IFuFRESSAT) LLT . i-RESSF LANL, FRESD21) (GEFRESUR) GO TO 815
«o 10 B1G

CONTINUE

INTERFCLATE MISSING TE-FERATURE

IFaTEMPER LY 6T 1046, TEMFER ]} =TERFaFRESS’ , FRESUR , TEMFRE , TEMEOR,,
#*  FRESSall)

INTERFCLATE MISSING SPECIFIC HLMICITY

1¥aF Da3,1 , DEFAUL L)} ,EQ.1) HUMaT) STERFUFRESSE ,FRESUR , HUMIDF ,HUMID
% PRESSaI))

INTERFCLATE MISSING OZCHNE

IFaFLDa2, 1 ,CEFAW al) ) EQ.1} OZONERI) =TERFeFRESSP , FRESUR ,QZONEP,
*  OZOMNESFRESSal) )
CONTIMNE

FETCH MEXT LEVEL CEFALLT PARAMCTERS

PRESSF=FRESUR
OZONEF=0Z0ONES
TEMFRE=TEHFOR
HWUMICF=HUMID
CONT ITRUE
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4360
4378
432%
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441
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4448
AdSe
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4322
43%%
& 542
4353%
4564
45T%
4584
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#4605
461%

AE2F
PT-vE
465%
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468%
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480
401
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INFUT TRACE GAS TRAMSMISSICN FUNCTIONS WHERE

WEIGHT TRUNCATED TO AN INTEGER IS AN INCEX 10 THE WAVENUMEER
INTERVAL FOR WHICH THIS ANALYTIC FUNCTICN AFFLYS

MEIGHT FRACTICN I8 THE GEOMETRIC FEAM WEIGHTING WICIFIED BY THE
PLANCK LAN FUNCTICH FOR THE WAVE-NUMBER INTERVAL FRACTION
CF THIS ANALYTIC FURCTICKR

ABSCRO = A THESE ARE PARAMETERS AFFEARING IN ANALYTYIC
ExPomMd = B FUNCTICHS OF THE FORM  AaATMOS~CENT#E ) 2k Gl
EXPOND = C FOR THE INTERVAL AN WEIGHTING CESCRICED ABONE
CONTIHVE

WRITE«G,31} HEACL ,HEACZ,HEADD

0O 1110 I=1,LIMIT

tFal.GT.10M0) GO To 1049

READS , 20, ENC=100) WEIGHTAT) ,ABSTROL) \EXPOMI] }  EXFCNX])
TI=WELGHTaI}

wEIGHWE1GHT2T) =11

BEG IN=INTER<1])-12.5

FINIS=INTERall)+12.5

WRITE=S,29) EBEGIN,FINIS, ABSCRXL) ,EXPOMXE) ,EXFCONIL) JWETGH
CONTINE

“« TO 100

SLBROUTINE DISALY

THIS SLBROUTING CISFLAYS THE MICIFIED DATA BASE

WRiITca6,11)

0O 10 I=1,LFVES

WRITE26,12) PRESSal) HuMal) , TEMFERaL) ,020NEal)
FORMATa® } FRESS SFECIFIC TEM= CEONE" /1y

* - HMIPITY  SOLNDING®, /7,

- . - GMNGM K GMIRGM™)
FORMATRLX,F7.1,1%,E15.5,2%,F6.2,1%,E10.5)
LIMIT=LEVELS
RETURN

FUNCT IO SPHEREQ*, L)

THIS IS A CONCITIONAL PUMCTICN WHIOH MCIFIES THE FRECIPITABLE
WATER AT SATELLITE ALTITUCES FOR THE SFHERICAL SHAFE OF THE
EARTH

SFHERE=L .
IFd.NOT.SHELL) RETURN

TEST I5 THE SINE OF THE ANGLE OF CBSERVATICN TO THE HORIZONM
TEST=20899696 ., /a20090696 .+ HE1GHTaL ) )

N COMPMUTATIONS ARE MADE WHEN THE FIELD OF VIEW 15 ABOVE THE
HOR LZCN

IFRTHETA.GT . ASINaTEST) ) RETURNL



DareLs
wiras
oIray
(747
oizay
CTaT
o750
oarsa
oUT50
o375
75D
e 53]
Garsl
0o7s51
jrat b}y
j= i L1
o0rse
00733
oa7ss
0Da753
Gov53
0TS
00754
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06756
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00756
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DoT63
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00765
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4974
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s
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su2é
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SUt%

riGs
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Studx
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S14%
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5165
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HIGH 15 THE AVERACE HUIGHT CF THE WATER VAFOR LAYER

HIGH=uHE LCHTal ) +HELGHTAL =133} /2.

ACC THE AVERAGE HE1GHT CF THE LAYER ¥O THE RACIUS OF THE EARYH

FART1=HIGH+2GBI8696.,

MULTIFLY EY THE MEAM INCEX OF REFRACTION AY THE AVERAGL HEIGHY
CF THIS LAYER

FARTR-FART13aREFRAXAL) +REFRAXGL ~1) ) /2.

MLTIFLY BY THE IMNCEX CF REFRACTION AT THE HEIGHT OF THE SENSIR
AN BY THE SINE CF THE ANGLE OF CESERVATICH

PARTI=FARTLILREFRAXAL ) 5SINM THETA)
FART4=S5ORTaaF ART24FARTZ2) —wFARTMFAR T

COMPUTE THE MEAN FLNCTICH ASSLMING THE CESERVING SENSOR 15 JUST
AEYNE THE MEAN LATER TO WHICH 1T IS ARFLIED

SFHERE=FART2/TART4
RETURN
FAKRCTION TERFaxl , X2,Y1,Y2,X)

THIS FUNCTION FERFORMS LAGRANGIAN INTERFOLATICN

SLCFEA=aX=XZ) /aX1+X2)

S OFEE=aX-X1) fax2-X1)
TERF=SLOFEASYL v SLCFEDSTZ
RETLEN

SLESOUTINE CPATHS

THIS SIBRCUTINE COMPUTES ANGLE DEFENCENT CFTICAL FATHS

EWHLE=TH,

TWHOLESD.

DO 16 1=2,LIMIT

OTCENTa LY =OTCENTe L -1 ) +aFRESSa [-1) ~FRESS] ) ) #a0ZCNEa ]} HOZCHE 1 -11 ) %
* 237.968

WATERa L) SWATERa] -1} +aHMa ) 2SFHEREa 16, 1) 3FRESSal—1) FRESS2IN) ) /
® 930,

FRESUR-oFRESS]} +FRESS11-1)) /2.

TEMFOR=A TEMPERal } # TEMFER2I=1) )} /2.

ATCENT=2L) =aPRESSal ) -PRESS<1) ) %.260

EVWHILE=EWAOL E+a WA TERS I} ~WATERa I «~1) ) 2FRESUR

T Do LT WA TURu I =wa TERu [ =13 p & TokiOR

EFRESSAIY-EWHI FAMATFRal)

ETErSal )= TWHILE AATERAI)

IFul.CT.1}
HHETGHTa ) SHEIGHTa 1 -1) 429 33 TEMPOR=ALOGaFRESSa1-1) /FRESS5aI) )
=%al , ¢ OO061 FHUMLT ) } 53, 2808

CONTINLE

RETLUGRN

SUGROUTINE STEFER

63
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CiGtle
o0y
GLoLT
iy
61017
01626
23 Laat]
01025
[1] RiFet]
o1n2e
GiG23
123 1end-
[+ 05
615923
0102
o1G2s
01626
omnzr
;G310
01031
012
1032
o132
a0sz
01033
01035
01036
01636
01036
010356
01037
o137
o163
01037
01040
01043
01044
01045
01046
o1G5a
O1650
01050
010506
1051
01054
Gi05s%
vadao
TiGoT
01080
1961
01062
D106G3
0i0e3
aices
01063

S40@
5492
550%
5515
£32%
5530
3523
555%
556%
557%
550%
5598,
SELi
138
5624
563%
645
5654
366
5GT#
S60%
SGA4
57k
571%
ST2%
573%
5744
575%
5765
57T%
570%
5T9%
56y

Sag%
583%
SR4%
585%
5562

S87H
5884
289%
590%
591%
S9Tu
$93%
594¢
533+
FEIVS
357+
598%
599k
el
&O1%
oLz
6%
604

(2]

AN BLANA

n

30

Lal

THIS SUCROUTINE EXFANCS CR CONTRACTS THE CATA TO THE NELCEC STEP S1ZE

421
LOCINT=HINAF RES541 ) /STEFSZ , SIZFTH)

TEST FOR ENMD CF AVAILABLE DATA
IFetd 6T, LCDINT) RETURN
SET AVAILABLE DATA

FRESSP=FRESSA 1}
FRESURFFRESSaJ+1}

SET WANTED CATA

TEMFRE= TEMFERRJ)
TEMFOR-TEMFERaS+1)

QAT PaIZtEe )}
QZCNE S22 HE J+1)
HUMIDE=HUML )
HUMID=HUMe J+1)
PAEWANSPRESS11 )~ STEFSZED

15 WANTEE: CATA WITHIN AVAILAGLE CATA WINDOW
IFaPREWAN. LT FRESS™ . ANG . FROWAN.GE . FRESURY &2 TO 10
O TO 40

CONTINUE

HOMW MAMY LEVELS OF WANTED CATA ARE WITHIN WINDOW
LOCS 1 2=ai*RESSF-FRESUR) /STEFSZ

MAKE SEACE IN AVAILABLE DATA FCR WANTED CATA

DO 290 KSLEVELS, J,-1

FRESSaK+LOCS1Z) =FRESSAr)

TEMFERaK HLCC51Z} = TEMFEROR)

OZCHELK + L O0S]1Z) =QZChEaK)

HtHaK -+ OCSEZ) SHUM K )

LEVELS=| EVELS+LCCSIZ

LOAD TATA OVER WANTED INTERVAL

DO 3G K=1,L00SIZ
J=J+1

TEMFEAu 4 = TERFuUFRESSE s FAESUR , TOMTRE, TLMACR, FRDVAND

ehe mmrai e s mase e e—A =1 00AR
Prewgeie i eI R L R

OF HUMID ERD AN

S T
Hirte 2 STORarRESETE, FRESUR, M

FRESS2 )} cFREWAN
FREWAN=FREWAN-STEFSZ
CEFAUL )} =CEFALLal-1)
CONTINLE

RESET BOTTOM LEVEL OF AVAILABLE CATA
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010665
Gi1ne6
01066
O1G6E
L1066
[eERE:Y
o1nT2
[¥3 R ]
01074
o10Ts
01576
Oir?
01103
G162
o110

FREF

6lise
6hGn
£I7e
LS80
i L]
61kin
Bli%
6124
E13=%
tlaz%
6152
616%
617%
618
€19%

TFF§.

L1

ENG CF COMPILATION'

O TO %
CORTINUD

CESTROY TOF LEVEL CF AVAILABLE CATA

0O 30 K= J,LEVELS
FRESSaK*1) ZFRESSHK*2)
TEMW-ERak + 1) = TEMFERRK+Z)
CZCHEaK+ 1) =02 HEuK+2)
HUMK41) SHUMNR +2)
CEFALULaX +1) =<CCFALLAR+2)
CONTINLE
LEVELS-LEVELS-1

GO 105

ENG

MO CIAGRISTICS.

FURAR [256—08/20-18'51

65



FOR , & MATNZSLANT \HATN, MATN/SLANT
FCOR 9L ~taszt-1a-50 all,li}

MAIN FROGRAM

STCRAGE

COHMIN BLOCKS!

ooG3
04
Cos

VUSEL' CCCEul) GN255% CATA«L) LUNiTs4

21
a2
Fa)

OOt 464
015534
CEHAESS

EXTERMAL REFERENCES aBlCCK, NAME)

003l
0031
[ e }-d
6033
0G34

0036
oGy
0040
0041
DOgZ

STCORAGE

VAFRES
TAFLOT
ICFRMY
TABTEM
SETHMIV
CRICLY
FRIMTV
LIKEV

ASSTGNMENT  aB(OCK .

0OGe0
Cti2143
DGZ431
006200
050274
GGLi353
000366

0.
10366
11166
14F
19F
24F
28F

kel
(e
Lrieay |
wsikis]
GoG1
5ooa
BOCo

DGz252
CHid65
Gigshs
GLGZ43
G51239
GoO357
G370

101
11F
113406
15F
2001
25F
29F

BLAMG COHMINAR) LAWDL

OO0
[raire
& gl
GoGo0
Goo0
GO
jriv.n} ]

TYFE., RELATIVE LOCATION, NAME)

{62367
GLUL8G
000511
GGO245
GGUsGa
Orni3e3
anG31s

100
11F
12F
16F
2iF
26F
NG

£ 0.5}
jr.5. 03
GGoO
i ath)
stvisir]
o661
GOGL

jrackie} 5.1
GUIEL3
Oolh153
aoa2sn
O0r313
jr-4 51
Dotz

15604
1100
12¥
17F
22F
264G
AGOL
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[Eary]
OO0

052542 10046
i2414 11056
GLO162 12F
16F
23F
2rf
GoOL37E 31F
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Qe
s A}
Ol
oD
0orid
L
TGOS
oo
oo
je ]
[
Do
Cuas
[ ih]
L AR
Lr e
O
ools
Lo o]
= a}
oo
(2 ant

01
[ P ENL]
omos
o156
aoi10y
O0116
oo111
oo112
G113
o013
o113
00113
DO114
ao114
OG3ie
00514
00114
00118
Do116
oLy
00120
Do121
oo122
00123
Do12s
oo1zr
60130
DO132
o015+

LA E -4
OuUnEd1
1241
1436
i1 5u7
GLiLe2
13564

weire

- F A RN s q

Aoy
HABG2
Lk (-3
G
e g
wIseTh

[ENAS Bt )

G2121
CooaTs
a4

AT DA XD 0D o= -

112
12%
13
4%
15%
164
17x
18%
193
Eal ]
2i%
22%
Zix
g4
25%
26%
27
it

33 [EATES] Oeitig 30 35F
427G Ly LONr22 454G
3436 Vi) Co1270 5616
652¢ 1467 6716
4150 R ADSOR
AMIN R ANGLE
CEF AL K CELTRA
EEVE Y R EFRESS
EXFOM [ EXFOt
HEACER R HCACL
HIGH [ HUM
TFUCT 1 [ 1
INJF S INJFE
4 1 JEUNCT
LEVELS I LIM
MESSAG 1 NAME
OTCENT 3 C2ohNE
FARTL K FART2
FRESS R FRESS™
SHELL 0 R 0 SLCFCA
STEFSZ L R t TEMFER
TERP i) K TEST
TWILE (e R VAFER
WETGHT OO0l R YHIAF

COAP ILERUCATA=SHIRT)
EXVERNAL VAFRES

REAL INTERY
REAL INTER
REAL LEACER

LOGICAL SHELL
PARAMETER SIZTRA=10G
FARAMETER SIZFrTH=50U0

COMMTN/ZL S
* RESFCNASTZTRA) ,AESORCa10) ,
»x
* ABSORIaSIZTRA)
COMMON/ZZ/
*
%
*
*
COMMIN/ZSS LIMIT, ANGLE ;

ABSCRaSIZTRA) , EXFOMNASIZTRA),

e Rik}
[ k)]
a1 R}
leiy |

O3

Hanmma o, .

A DDA DT AT e o o

Chtiend
Ghaze7
HO1L2T3
U1 625
WiG2
Ghig 704
LrAtoa iy

3ot
464G
566G
7256
ABSTRC
ATCENT
CEST
ETEM=S
EXFCHD
HEALZ
HUMIC
INJFS
INSTR
[
LIMIT
NLAST

3 QLONER
FART3
FRESUR
SLOFEE
TEMAOR
THETA
VAFRES
wa11E X

Lif2574

INTERGS I ZTRAL,
EXFONCality,

WE IGHTRSIZTRA) ,EXFOMIRS I ZTRAY | EXFONDRSITTRA) ,

FRESSaS12-THY , WATERASIZFTH) ,
HEIGHTaSEZF THY (MR 51 ZF TH)

TEMFER S I2ZFTHY ,
ATCENTeSIZFTH) ,

OTCENTaS 1 ZFTH) , TRANSMa S ZETH) CEL TRARS 1 ZFTH)
ERPRESSaS[ZF TH) ,CFRESS«S 1 ZFTH) L ETEMFSa51ZFTHY ,
CEFALaSTZFTH) ,OZESSIZFTH)

DIMENSICN LEACERAZ)

DIMENS IO MERSALA1IT)
DIMENSION HEACER=3)
DIMENSION NAMEaQ2) , INSTRAZ8)

DIMENSION CESTaz)
CATA SHELL/.TRUE./
DATA STEFSZ/0.IH
INTEGER CEFAUL
CATA AMIN/-2Z,0/4
DATA AMAX/11.0/

THETA,

SHEL L,

LEVELS

" "
A I AT AT e e T

DATA NAME/*R CLARK"/,CEST/"MTF T-020"/,FHCNE/"Z2146°/

DU25L5G 40

La23re su
(Fi1361
Gli1374

BN
8Ll
ALSIRO
EEGIN
CEWAVG
EVHILE
FINIS
HEADD
HUMI T
INJ*E
INTER
LACEL
LCCINT
NXY
CZCNES
FART4
FiREwAN
SFHERE
TEMERE
TRANGE
WATER

A ;mamon ;A

CEAGT
i1 42
OO

Ai143
h2n22
iz

67

I AMA oA

hY
DA ==
oo

il

0Oni1 330 alioL
041352 Shta
031367 6230
fli1%66 6I5L
63 AMAX
tit161h CFRESS
CEWENT
Exieed
LGG116 FLeCTI
GU2734 HEIGHT
oGonnes I
INJFE
INTERV
LEACER
LcCsiz
i NYV
FART
FHINE
RESAIN
SEHERE
GGii137 TERF
OUEH54 TRANSM
D125 WEIGH
i1l v



B140
(¢4} Eis]
il4z
11 44
a6
146
o146
46
(& 1) 504
i 50
[} BN
151154
151
o151
ou1 s
09151
a1 51
0152
oo153
o054
o ss
Ta155
o155
o0155
ot 56
i se
00156
0156
56
e 82
00167
Do16T
micr
oner
oo17e
o173
o3
o173
23 ired
cO175
o675
OO175
00175
omrr
o177
oaLrT
s 3N 44
nozay
o2t
oozt
00201
00203
Dazo3
onzoud
Du203
aazas
oozus

1IN
s
Y43
33
3dn
1]
IGH
ITw
p-1-2%
394
At
A%
az%
433
44%
a45%
463
ars
436
454
Sty
S1x

non [a]

[a]

NnNnnn

1040

(sl a B alEal n

nn

68

CATA INSTR/Z“ONE HARD CCRY - CHE MICROFILM - FLOT TO ECFILE - T-020
-/

CATA TRANGE/LNU,/

CATA«TEMFER@) 121, STZFTH) /ST ZF THEO0A0, /

CATAROZCHEal) 121 ,S1ZFTH) /ST ZF THH 4, 6TE-8/

COMFUTE RACLANS FRCH AMGLES

RAD®ANG) ANG /5T, 29578

COMFUTE SFECIFIC HUMICETY FROM FRESSURE AND VAFOR FRESSURE

RATHML XV F} =622 .4V/aF —u, 3783V} )

COMPUTE THE INDEX OF REFRACTION CF WATER-VAFOR AT THE TEMFERATURE
AMD FRESSURE OF A clVIN LEVEL

REFRAXeL 1) 51, +u77 . 526E-6) =FRESSA L) /TEMEERL 1)
CALL TAFLOTathM)

CALL IDFRMVaNAME CEST,FHOE, IMNSTR)

CCHTINE

INFUT CONTROL CARCS

READaS , 11 ,ENC=504) LIMIT,LAGEL (HEADT ,HEAD2 HEADD

SET FLAGS TO ACJIST FRECIFITATELE WATER GCMRUTATICNS FOR
REFRACTION AT HIGH ALTIT\ES

IFal AEA LEQ. “SFHERE") SHELL=.TRLE.
IFal ABEL. .EQ@."FLAT ")SHELL=.FALSE.

ADJUST CISFLAY WINDOW CN THE SC-&0i2l0 FLOTS

IFel ABEL LE@."MAXCCOR™) AMAX=LIMIT
IFal ABEL .E@. "MINCCR™) AMINSLIMIT

INFUT THE ANGLE CF OBSERVATICH
IFaLAEEL JEG. "ANGLE "} ANGLESLIMIT/1D.
INFUT RESFCNSE FUNCTICHS
le.LAEnE_.éG.'RESF‘CN") O TO 200

INFUT RACIOSCNCE CATA

IF~ AnDY FQ, MWATER =)} GO TO 30O

INFUT TEMFERATURE RANGE COF 100 FOINT TABLE
IFaABEL.EQ. "TEMFER") GO TO 404

EXECUTE WITH CATA FROM FREVIOUS SOUNCING

IFeLABEL .Ed. "EXECLT"} GO TO 390
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Dzus

Ghiztis

oa2nT

wizaT

tozur
i2ar
o1

ooz11

on211

iz11

211

D213
w213
213
wiz13
o21s
21T
tozen
ozen
ezt
oozt
ovezy
oGZz21

ezl

ey

oue2z
ooz
on2z22
wigze
OG22
oees
oo223
0ooz223
oopze
o224
ooz2a
oczes
00z2s
0Gz2s
oozzs
oozzs
oszze
coz3s
00236
00249
rozan
244
oozds
00246
00z46
Coz46
00247
pozZaT
DOZ47
Qo247
oozZ47

87
2133
8%
Ui
1%
92%
93%
O4u
95%
963
973
Suz

10y
101n
102
163
10
1055
16T%
1068
15
1100
111
l12=
1135
114=
115%
1163
11T%
1184
119%
120
121%
122=
123
124%
125%.
1263
127
128x%
129%
130%
131%
132%

T
iZZ¥

134%
135+
136x
137%
138%
139%
140%
141
142%
143%

[alal

e Wa s al

falEal

bt

fann

nn

NN

[a TR o B T &}

RECCRD A FRESSLRE INMCREMDMTY TO ESTABLISH THE SYEF S17E€ FOR RARTOSONDE
CATA FirlM THE SURFACE TO CRE MILLIEAR

TFaLABEL .EQ.*STEF ") SITEFSZ=LIMIT
INCUT MESSAGE LINES DESCRIBING QUITFUT
IFaL ADEL .EQ . *HESSAG™) GO TO 640

OVER-WRITE MISSING RADICSINCE CATA T SATELLITE ALTITLCE WITH CEFALLY
CATA

IFael AEEL (EG."CEFALL") @3 TO 81V

INFUT SFECIAL TRACE GAS TRANSMISSICH FUNCTICNS
IFel AGEL .EQ. "TRACE") GO TO 1144

GO TO 194

CONT INLE

RECORE NMMCER CF LEVELS FOR INFUT RADIOGCNCE
LEVELS=LIMIT

SET CESCRYATION ANGLE

THETA=RADaANGLE)

INITIALITE FRECIFITARLE WATER COMFEUTATICH
WHOLECD,

INITIALIZE EFFECTIVE FRESSURE COMPUTATICH
EWHOLE=S

INITIALIZE EFFECTIVE TEMFERATURE COMEPUTATION
TWHOLE=D,

INEUT SURFACE RACIOSONDE CATA

READaS,12) FRESSAL) ,DEWF T, TEMFERa1) ,HEICHTa1) ,GZC0al )
DEFALLaLY =G

IFaHEACZ . NE . "KELVIN®) DEFT-COWFT+273.16
IFHEACZ . NE . "KELVIN") TEMFER21)=TEM-ERal)+273.16
ATl TASS WJRE L TGS T FLleZ, i hidal a1yt
IFakF AN  NF  *CAFI1F "1 A2 11 —4 E7C-4
CEWFNT=CELFT

COMPUTE SURFACE VAPOIR PRESSURE

VAFER-VAFRESaLEWFT)

USE CEW-FOINT CREATER THAN T7 CEGREES TO ASSUME 10 FERCENT
RELATIVE HUMICITY
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o020
wazs2
252
o252
wzse
o254
@izsa
o254
05254
onizss
255
onizss
wi2ss
5256
oL257
oesr
o25T
w3257
257
ozGh
00261
r a3}
2ol
o261
owee2
(e xgyr}
27y
oezre
e TT
oo2TT
on2Ty

o031
o311
o1t
aos11
2ns-2 ¥eg
31z
o532
o2
o314
(221 T
DO 4
00314
0G31s
0031?
oo317T
G317
ousy?
o321
09323
og32s
o03z3
o3z
DM3ZE
on3zs

142
145%
146%
147%
1483
149
150%
151%
1523
153%
1549
1552
156
147%
158%
159%
166
161%
1625
1635
164%
165%
166%
167
1633
169
17
171%
17E%
173
1T4%
175%
176%
L77¥
1réx
179%
160
181%
1823

T 183%

184%
1853
1é6%
187%
1883
189%
195%
191
40
1953
1945
195
19G%
197&
198
199%
Z00%

nn

nAnn

n N

fa)
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1FeDEWET.GE .35} YAFER=VARRESHTEMFER«T )D&
IFaGEWeT L GE 350, FLEn3,1,CEFAUL]]) =T

COMFUTE THE SURFACE SFECIFIC HUMICITY

PART=RATH] XnVAFER ,FRESSul) )

STCRE THE SFECIFIC HUMICITY CCMAUTEC AT THE SURFACE

HUM 1} SEART

THE ATHIS-CENTIMEIERS OF CARECN CIOXICE AN CZONME AT THE SURFACE

ATCENTa1)=5,
OTCENTall) =0,

THE EFFECTIVE FRESSURE AT THE SURFACE 15 EQUAL TO THE RADICSCNDE
SURFACE FRESSURE

EFRESS5a]) =FRESSa1)
CFRESSa] Y =FRESSIL)

LABEL THIS PAGE CF ABSTRDING GAS OORNCENTRATICNS.
WRITERSG,27) aMESRAGaI) ,1=1,10)

W T=CEWFT-273.16

TEMFCR=TEM ERAL) -273.16

WRITESE,14) FRESSal) ,DCOWFT, TEMFCR

0o 10 IS2,LIMIT

EXTRACT A LEVEL"S CATA

READ25 ,12) PRESS<I} ,DOWFT, TEMERal) {HEIGHTa ]} ,CZ00Eal)
CEFALLal)=0

COMVERT HERGHT TO FEET IF MNEEDED
IFaHEADL ,EQ. “METERS®) HEIGHTaI}=HEIGHTal)#3.2808
COMPUTE AVERAGE FRESSURE OF A LATER
FRESUR=aPRESSa]) +FRESSal-1)) /2.

CONVERT FROM CENTIGRACE TO KELVIN IF NEEDED

IFaHEACZ JNE, "KELVIN"} CEWFT=CDWFT+273.16
IFdbHEADE NE . “KELYIN"} TEMFERa])}=TEMFERaI}+273.16

IMPOSE A CUNS TANT QUCME FRCFILE IF NEEUELD

IFeHEACI LML, *OZONE") OZONEd]) =4, 67E-8
IFatIEACS KE. "OZONC =} FLCa2,),CEFALLal)}=1

COMFUTE THE AVERAGE LAYER CEW FOINT

CEWAYGZaCEWFNT+LCEWR T) /2.
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wiazy
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o331
i3m
Ga33
T3S
0333
bG35y
23333
00334
o334
0334
oia3e
ona3s
D335
X335
aisas
Gasys
L0335
oT33T
o337
03337
0O337
253340
G340
056340
00349
340
0340
o341
0342
00342

AESE ] ]
oA
00347
00327
05347
Oa3s0
00351
oass)
DO351
00351

201 %
ezy
2U3g
2%
2lisa
2lisa
2UT%
U
eligu
21t
2115
212w
213%
214
215%
Z216%
217
218=%
219%
220
Z21%
&gy
23%
224%
225%

Z2T%x
pordi ]
229%
230%
Cii%
232%
2A3%
T3A%
Z235%

237%
238%
2391
240%
241%
247%
Z43%
244%
245%
246%
Z4T7R
CAx
Fan-
Parix
Z51%
e52%
253
2548
255x%
2562
257%

falalNa sl n

[alal

n [a]

n

LW alal

ANl NN

n

[a]

COMEUTE THE VYARGR FRESSURE
VAFER=VAFRESUDEWAVG)

USE CEW-FOINT CREATER THAN 77 CEGREES ToO ASSWME 10 FERCENT
RELATIVE HUMICITY

IFaCEWCT.GEL 350, ) VAFERZVARRES#TEMEERuI) 18,1
IFaCOWET L GEL250,) FLBu3, 1, DEFALLal}) =1

COMFUTE THE MIXING RATIO CF THIS LAYER
HUMID=£22 , «VAFER /uFRESUR-VAFER}

COMEUTE THE AVERAGE YEMFERATURE CF THIS LAYER
TEMFOR=aTEMFERa l ) +TEMFERal-1) ) /2.

COMPUTE THE HEIGHT OF THE TOP oF THES LAYER IF MEECEDC
IFAHEIGHTAI) LLE. 5, )

SHEICHTal) sHETGHTAL —1) #29, 3 TEMAORFALOGFRESS4 I -1} /FRESS ) }
] L+ L0061 A UMIE)Y 23, 2808

STCRE THE SFECIFIC HUMICLITY AT FACH LAYER ToF

HMR L) =RATMI XaVAFER  FRESLR)

COFUTE THE FRECIFITABLE WATER AT THIS LEVEL

WATERA D) SWATERAT-1) +ahiUMo T} $86FHERE 410, T) surRESSTI-1) ~FRESSAT)) )/
*  9ah,

COMFUTE THE ATMOS-CENTIMETERS OF CARBCN-CICKICE ANG QZOME TO THIS
LAYER

ATCENTal) =aFRESSal) FRESS4T) b %, 2600
OFCENTAL ) =OTCENTal ~1) #amRESSul « 1) ~-PRESSA ] } } 4t T2 ONE L) OZCNEal~1) )%
*  P23T7.963

“UTE THE EFFECTIVE TEMPERATURES ANC FRESSURES USED TO RELATE
HIMSCENEQUS FATH TRANSMISSION FUNCTICNS TO INHIMIGENEQUS SLANT
PATHS THROAUGH THE ATMOISHERE

BRHOLEEWHILE +aWATERA T ) ATERGT -1 ) } S5FRESUR
TWHILE=TWHIAL E+aWATERQ] } ~WATERa] -1 ) } $TEMOR
CFRESSal) =aFRESSal) +FRESS1L) ) r2.

EFRE o5 i) SEWILE WATERR )

FTEmqu Ty =TLHT FAJATE S 1Y

COGUTE CENTIGRADE VALUES FOR CISPLAY

CEWAVG=CEWRT-273.16
TEMFOR=TEMFERa) -273 .16

FRINT INTERMECIATE RESWLTS CF THIS FROCESS
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WidGT
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wa3Ty
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Gi3T4
374
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on3Ts
wa3Ts
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o036
o377
e a¥ ek
[ Vo lr o)
G048
oo4ne
[ alivh]
fr A0 1A )
[aab ie)
OChaCha
Eoans
E4U6
o457
0Ga10
0411
o012
a1
0414
14
00415
o416
416
06416
o416
oos17
oogz0
o422
on4ze
DOaz2
o0az2
00424
00424
00424
| r R
Xlar4
00425
00433
0455
004 42
00446
00450
PO451
DO4 52

00
301
BO2%
303
304%
SLo+
. 1v T
307%
308
309%
31
3t
I2%
3%
314%

11
12
13

14

15
16
17

18
19
21

3
o4
25
26
27
28

M

33
35

399

nH

Nnonn

WRITEnG,13) FRESSu]) ,BEWAVG, TEMFOR (HEICHTal) \WATER®]) ,ATCENTal),
»* OTCENTe 1) (EFRESS« ) ,CFRESSHT) ,ETEMFSAl)

CEWCNT=EEWET

CONTIME

GO TO 100

FORMATAI I, AG, 6% 3AG)

FORMATUL X, F7,1,2X,F6.1 ,4X,F7.1,3%,F14,1,E1%,5)

FORMATAL X, F7.1,2%,FG.1 ,4%,FT,1,3%,F156,1,1%,F7,4,1%,F6,1,F6.3,2X,
6.1,
*6%,F6.1,6%,F5.1)

FURMATa" FRESSURE DEwW FOIMT  TEMFERATURE HEIGHT FRECIF  ATMIS-CE

WNT  EFFECTIVE  CONSTANT EFFECTIVE",/," ", F7.1,2%,F5.1,4%,F7.1
" FEETY WATER o2 QZONE FRESSURE CORCENTRATION TEWF
HERATURE)

FCRMATAFT.Y ,FT.4)

FCRMATa1X,F?.1,F7.4)

FORMATaTH ANGLE ,F4.i,20H CEGREES FRTM MNACIR ,/,2UH SURFACE TEMFER
BATURE ,FT7.1}

FORMATa] X, IEHTEMFERATURE RANGE OF 11040 FOINT TAGLE)

FORMATA  4ZHIWAVENUHEER MICFQINTS AND FERCENT RESFUNSE)

FORMATA  37H1TEMFERATURE RANGE OF 1040 FOINT TAELE)

FCRMATa" FRESSURE FRECIF HETCHT SFECIFIC TEM- CORRECTI
BON" 7y " WATER HMICITY SCUNCING™ 7y
* "8 =] FT GHRGM K K=}

FCRMAToIH ,3AG}

FCRMATaF 4.1 ,14H CEG. TO WABIR)
FCRMATaFS5.1,13H SURFACE TEMF)
FORMATa10A6)

FORMATalHL ,1046,/)

FORMATA4ELT.5)

FORMATI X, F6.1,*~" ,F6.1,413X,F7.4)}

FORMATaiHD,3A6,7, " WAVENUMEER ALAATHIS—CENT =B ) 2afF=20) * . /4
#*" INTERVAL A B C WEIGHT)

FORMATatX,F7.1,2X,E15.5,8X,F6.1,2%,E15.,5)
FCRMAT2*1CEFALL TES STRATOGFHERE FRCFILES®,/,

= * FRESSURE QZONE TEME SFECIFIC™ , /s
* - SOUND ING HMICITY®, /,
* w8 GM/RGH K GHMAKGM™)
CONTEMNLE

1IFaSTEFSZ.GT.0.) CAlLL STEFER
IFasSTEFSZ.6T.0.) CALL CISFLY

ESTAELISH A TEMFERATURE ELACKEICY INTENSITY SCALE
CALL TABTEMaTEMPER1) , TRANGE)

PROCUCE A TISFLAY TO SHMW TEMFERATURE CORRECTION AS A FLMCTECN OF
tr

LIre OF STOHT AslE, MEJCHT TM METERE, AND ERECIFITASLE VATER.

wWR1TER6,27) aMESSAGal),I=1,10)

IFaSHELL} LEACERe}}="SPHERE®

WRITE26,23) LEACERal} ,LEACER«2}),l.EACTRa3}

WRITEaS,17) ANGLE, TEMFERaL)

WRITEE,22)

CALL SETMIvaloD, 100,106, 50)

CALL GRIGIVal ,AMIN,AMAX, D, ,60600,,1,, 70060, ,0,0,1,1,3,3)
CALL FRINTVa1®,LEACER,703,48)

5888

72



FolR, 5

FOR 9l ~Uas2U-18 50 atli,ti)

BUBRCUTINE RACMIC

STCRAGE USEL' CoCEul) GUGE22  DATAAL)

COMMIN BLCCKS !

ENTRY FOINT tinzit

RACMC/SLANTL ,RABKIC ,RACHIC/SLANTL

COo03 21 i1 a4
i Iz Wi2570
LS 3y UGS

EXTERNAL. REFERENCES aBLOCK, MAME)

ARILI46  BLANS COMMIR2) SWVGOUL

30,
ATCENT
CETECT
Exmo

I

L -2 |
U FRESS
TROHS12 TEMCR
OOAAYI6 WATERC
WHILE

Oung TRANS
o7 TEMTADB
oG <o
el B EXF
G112z MCRR3S
STCRAGE ASSIGMMENT  aBLOCK, TYFE, RELATIVE LOCATICH, MAME)
[sst] Oo7wis 12tc OOGL  (Rae2n 127G G126 1436
oo w620 AESIRC o3 i1 320 ABSIRD GO ANGLE
[E Y 5L 730 CFRESS [ AV Lzl CEF AL Gh1aa0 DELTRA
[ra s¥ 1634 EFRESS Crda 2114 ETEMES 01010 ExXAoM)
oo 001154 EXFAOND CLsd 0454 HETGHT RAOEZ0T HLUM s
OOUO R (Wre¥il INTEN G R OLs315 INTER CRA 0 INTERY Crers
0005 1 OG5 LIMIT 0004 R D01130 OTCENT i2aza Q2oNE
Oyl R CAVHGLY SFCDRS GOags L TEAYEOS SHELL X315 TEMELR
oSG K TRANS OOhg R UOI274 TRANSM #3144 WATER
DT R OHOS WATERS GO0 R A3 WAVEND Fi5ad WEIGHT
00101 1% SLEBRQUTING RACMODDCLTEMS)
0010t 2% <
001061 3=z = THIS SUBRCUTINE INTEGRATES THE RACIATIVE TRANSIER FUNCTICN USING
a101 4x C THC TRAFEZOIC RULE.
o101 5 C
Do163 B LOGICAL SHELL
CG104 rE FYXTERNAI TRANS
oo10s 8 REAL THIER
o106 S REAL INTERV,INTEM
o167 10 PARAMETER SIZTRA=1C9
0at 1o 11 PARAMETER SIZFTH=1L0
onLig 12% COMMON/Z1 /A ABSORaSIZTRAY , EXFOMeSIZFTRAY, INTERaSIZTRA) N
oGi1t 13% * RESFCNaSIZTRAY ,ABSFCal Gl , ExmOnCel D),
o1 14% * WEIGHTaSIZTRA) (EXFOMIMEIZTRA) ,EXFONI ST ZTRAY f
it 152 ® ABSIROSTZTRAY
ou1t2 16 COMMON/Z2 /7 PRESSaSIZFTHY , WATER«SIZPTHY , TEMFERRSIZFTHY,

73

o3 OO ABSTR
LAY R 13 ATHOG

UV R D015 ORTEME

R L] TAGIZ EXFONC
5 INSE§
LEVELS
RESAIN
THETA

OO R A7 WATERD



no1s2
w12
Lr B ¥4
(L% B ¥
(=518 §.)
A1l
Gl
i3
oOil4
0o1Ls
oOis
G115
fior1s
Lral Bk}
wi1le
o116
G116
o116
o7
iz
o2
o5120
oo120
izl
G123
jrab bl
Gi23
a0125
mze
0126
o012
onze
ouLs1
G
[r o} R 31
00131
CO13t
Do132
0134
00135
o135
00135
0135
00136
00136
001356
00136
Qo0
00140
00140
00140
cO141
CU141
DO141
0141
DO141
00141

474

493
it
5i%

Ial [ BTN a N 0N

n

[al

NN

n

fn

nnnaAn

[alNal

[ AT AT o W a |

74

* HEICGHTaS1ZFTHY (HIMASTZFETHY , ATCENTASIZATHY
» OTCENTUS1ZP THY , TRAMSMUS I ZF T CEL TRAASIZFTHY
L] EFRESSIST2FTHY , CFRESSaST2FE THY JETEMS 551 ZRTHY
* CEFALLASIZFTH) 02 HEaS I ZFTH)

COMMH/ T, LIMIT, ANGLL , THETA, SHELL, LEVELS

ARTTHMETIC FURCTICNS

BBICTuV,T) =ay ,9349E-13%V:2:3) JaC XFuua ] . 43854V) /T}-1.0)
TEMRAD , VW) mal 438 545V) FALCGantaw:0 93460134V /L) 41.)

INIEN 15 THE SUMMATION COF FRICUCTS «RACIANT INTENSITY TIMES
WAVE MUIMCER INTERYAL)

INTEN=G.
INTERY IS THE WAVE MUMEER INTERVAL

INTERV=25.
DO 30 J=1,85

SKIF INTERVALS HAVING A ZERD RESFONSE FUNCTICN.
IFaRESFCNA ) LE.D. ) GO TO 38
VAVEND IS THE MEAN VAVEMLMEER OF THE INTERVAL BEING EVALUATED

WAVEMDG INTERa )
CO 10 I=3,LIMIT

COMEUTE Tre OFTICAL FATHS CF ABESOREING GASES
WATERS=aWATERL IMIT) WATERaT) } /COSTHETA)

FOR SATELLITE ALTITUCE COMFUTATIONS THE OFTICAL FATH OF WATER
VAPOR MUST INCLALE THE INCEX {F REFRACTION OHAMGES

IFaSHELL) WATERS = WATERaALIMIT) -ATERAL)
WATERC=aATCENTAL IMIT} —ATCENTAL) } Y COGaTHETAY
WATERCFaOTCENTaL IMIT) ~OTCENTa 1) ) /CCSaTHETA)
COMPUTE THE TRANSMISSIVITY FOR EACH LEVEL
TRANSMe T ) = TRANSHAAVEND, WATER S  WATERC | WATERC, 1)

THITIALIZE THE UPWELLING RACIATICN

Lave E-0

FOR THIS IMTERVAL COMFUTE THE EXTINCTION OF A SURFACE IMAGE.
SECBB=TRANSMz 1 ) sEE0YaWAVEND, TEMFERR1))
USING WATER VAFOR, CARBCHN CIOXICE AND OZONS A5 THE INCEFENCENT

VARIABLES [INTEGRATE THE CCHTRISUTICNS CF EACH ATMOSFIERIC LAYER
TO THE IMAGE IN THIS INTERVAL



th142
ohlaz
{iila2
ez
wilds
thi14%
Ri145
0G145
o K]
o0y 46
w146
[ii146
147
0147
Qh147
ooi47
ooL4T?
o0 50
5
0151
ouLst
153
o153
o154
oLss
156
5156
je B §-2
o157
ol
oL e0
G160
o010
je ) L oa]
oilel
ouLe2

[alEal

n

(s Malal

AR NN

nM

)

[alKal

[ B alalisl

75

Do 25 1=22,LI8IT

FING THC CHANGE IN TRARSMISS1CH EETWCEN LAYERS
CELTRAGL) = TRANSMal) ~ TRANSMc1-1)

FING TIE AVERAGE TEMPERATURE CF A LAYER
TEMFORza TEMFER L} + TEMFERAT-113 /2.

COMEUTE THE EMISSION FRCH THAT LAYER
ATHOS=EECC Y WAVEND, TEMIR)

WHOLE 15 THE SUM OF £RICUCTS dATHISFHERIC TNTENSITY TEMES CHANGE
IN TRARSMLISSTICHN)

WL ESWHOLE+aATMOSZDFL TRA2T) )
CONTIRUE

INTEGRATE URWELLING RACTATION FUR THIS THSTRUMENT
THTE = INTERN - ZLE + SECED ) SRESRCNLY)

CONTINE

CETECT=INTENYINTERY

EXTRACT A MATCHING DETECTCR JEMFERATLRE FRiM THE CALIERATION TADLE

CALL. TEMTACaCLTECT,DRTEMF)
CLTEM==TEM Lizal ) -CRTEMF

DISFLAY TEMFERATURE CORRECTION AS A FUNCTION OF FRECIFITAGLE WATER
HEIGHT OF THE CESERVATICN FLATFCRM.

RETURM
e

€N OF COMFILATION® NO CIAGNISTICS.



FOR,S

RACMIC/SLANT (RACHIC RACHIC /7 SLANT

FOR Gel =L/ 201850 ali,ti)

SUERCUTING RACHIC

ENTRY FOINT G276

COMMON ELCCRS®

s Z1 051464
e ALY 2z G1553%
[ ] F e TGS

EXTERNAL REFERENCES alLCOK, NAMD)

o6 TRANS
GGy TEMTAE
oo LInEVY
(i} ) WXV
oz NV
oo13 [ )
0014 Exp
ou1s  MWCUS
one NICE2 S
o001y MRR3E

STCRAGE ASSIGHMENT  aBLOCK, T¥FE, ROLATIVE LOCATICN, MAME)

YHIS SUCROUTINE INTEGRATES THE RACIATIVE TRANSFER FUMCTICH USING

OG0 D023 1IF oAy 00021
GOG3N AESIR COG3 AOG2D
ATHIS woa G11610
5 DLYEW: GOl R (A7
£36CN RS Lo =N
a1 1 CiAS O¥ria2
OO0 1 COsad 3 s LAY
o4 R DO5675 OTCENT GOy G14544
DOUS L B3 S i R G178
DO R DO6G54 TRAMSM Orig R OGT64
0050 R DUEEATS WAVEND Gy DOGG44
DUO R AWz ¥ GO0 R OOOOAOG3
e e SIRROITTHT RARMTT
G2161 2s €
00101 3 C
DOo101 anx  C THE TRAFEZOILD RUWLE.
ooy S <
Dayo3 (23 LOGICAL SHELL
00104 T EXTERNAL TRAMS
DOL0D5s 83 REAL INTER

00106 o

REAL 1HIERV, INTEN

1256
ABSIRC
CFRESS
CRTEM®
EXFONC
INJFS
LEVELS
CEINE
TEMER
WATER
WEICHT
Yr

L i} A
jee 3] GO13240
01350
O16624
1154

(el L]
12

133¢
ABSIRD
CEFALL
EFRESS
EXiCNDy
INTEN
LIMIT
FRESS
TEMAOR
WATERC
WHOLE

XA A A=A

A

1476
ANGLE

i CELTRA

ETEMS
HEIGHT
INTER
NXY
RES™MIN
THETA
WATERO
x

x

o - (I (R

x

76

CEMIITS 30U
£47G4 ATCENT
GOOLLE CETECT
L1010 EXFiomMD
DG3720 MLk
[NTERY
3 ONTY
5FCEE
i TRANS
WATCAS
X




GOiny Win PARAMCTER S12ZFTH=%0)

L8 LA 11s FARAMETER SIZTRAZLLMN

[LAIRR] 12w oMMt/ T 7 ABSRNS1ZTRAY y EXFCHnSIZTRAY , INTERaSIZTRAY,
(LRI RS ] 13u * RESFCNASI2TRA) ,ACSIRCA1Y), EYFCtiCatlyy,

[x V3N E] 140 ] WEIGHTES 1 ZTRAY \EXFCH ST ZTRAY D XirCNIUS I ZTRAY
(11 15% L AESTROUSTZTRAY

o132 165 CCMMINAZZ2 FRESSuSE2ITHY | WATERYSIZETHY | TENFTRUSIZFATHY .
oni1z2 17 LS HEIGHTaS1ZFTH) ,HLMa ST ZPTHY , ATCENTUSIZiFTHY ¢
o2 18% * OTCENTuS1 ZFTH) , TRANSHeS T2 TH) ,CELTRAxS I ZRTH)Y ,
o1z 19% *® EFRESS«ST1ZTH) ,CPRESSHS 1 ZETHY JETEMF S ST ZETHY
e Ui = DEFALI..-:S[ZF‘I'H) JOZUE«SIZFTH)

[rall ] -4 84 COMMIN/ZD/ LIMIT, ANCLE, THETA, SHELL , LEVELS
o511 Feu <

o113 23r
ot13 24% [«

[a]

ARITHMETIC FIRCTIONS

o154 25% BOOCYaV, T) 2l (9349€ -1 3%V4n3) JaEXFan ] L 43854V /T) -1,.0)
o115 260 TEMEAL , V, W) =ul , 438 525V) FALCGaanW (9346E~135:Viu3}/Ci+1.)
oiiie 7 IFel IMIT.E@.2) wF=4.0

L0} Pt} Zo IFel IMIT.EQ.2) YF=4%.%

Da120 29x [

00120 I < INTEM 15 THE SUMMATION €F FROCUCTS aRACTANT INTENSITY TIMES
oza 3% < WAVE NUCER INTERVAL)

&2} I 0] 3% [«

Do1g2 o x10] INTEN=1.

Doy 22 k2 C

8
8

INTERY I5 THE WAVE NUMEER INTERVAL

Do12% 37 INTERV=25.

06124 38 Do 35 421,85

05124 A G

0o124 Al < SKIP INTERVALS HAVING A ZERD RESACNSE FUNCTICH.
oo124 415 C

ome2r 42 IFaRESFONe )} LE.D,} 62 TO 30

o327 a3x

o127 444 [« WAVEND IS THE MEAN WAVEMUWMEER CF THE INTERVAL EEING EVALUATED
o127y A45% <

G013 A6 WAVENCE INTERa )

Do13z av DO 10 Is1,LIMT

oiLaz 4482 <

pa13za 493 C COMEUTE THE OFTICAL FATHS CF AESTREING GASES
co132 50a C

DO135 51 WATERS=aWATERAL IMT T) -WATER1) ) /CCEaTHETA)

00135 s2x €

D135 B34 < FOR SATELLITE ALTITUCE CCHCUTATIONS THE CFTICAL FATH CF WATER
o0135 544 < VARCR MUST INCLURE THE IMCEX OF REFRACTICH CHANGES
00135 S5 €

00136 56 IFaSHELL) WATERS = WATERaL [MIT)-WATER«E)

oog = VATERC g ATOCMTRL TMITY - ATCEMTRTT ) /OS2 THETAY

o141 5Rx% WATERCFaOTCENTUL TMIT) —OTCENRTaI} ) ACCSeTHETAY

Do141 . 59% <

o141 [ 8T < COMFUTE THE TRANSMISSIVITY FOR EACH LEVEL

Goizaz 2% 10 TRANSHu | } = TRANSaWAVEND, WATERS  WATERC WATERC, I)

DO142 &4% c INITIALIZE THE UPWELLING RAGIATION

DO144 663%x wWHOLE=Q,



DU144
[l ¢4
il 44
isas
11143
Wilas
[Ki145
145
o 45
Enildg
146
146
ri146
0152
it 51
o0t 51
O 51
ooilsz
5152
oI 52
co152
Du153
an sy
00153
153
05153
13154
5155
1155
1as
00155
o157
oo el
riel
one3
0163
oUr163
el
00164

o616s

00165
DO165
00165
00163
G166
166
0ol76e
"7
ouztD
00201
ooznz2
00203
o204

7%

9%
TG
Tiw
TR
T3

T5%

1GT%
1GO%
103
1100k
111%
112«
113
114
115%
1165
117
1183
119%

aWaalalal

[g]

NN

H NN

A nhn

78

FOR THIS INTERVAL CoMPUTE THE EXTIHCTION OF A SURFACE IRAGE,
SFCEE=TRANSML ) #ELICYaWAVEND TEMFERaL ) )

USTNG WATER VAPCR, CARDCH CICXICE ANC CZCME AS THE INCCRENCENT
VARIACLES INTCCARATE THE CINTRIBUTICNS CF EACH ATMISFHCRIC LAYER
TO THE IMAGE TW TH1S INMTERWAL

Do 26 I=2,LIMIT B
FING THE CHANGE IN TRAHSMISSICN EETWCEN LAYERS

CELTRAL ) =TRANSMAT ) - TRANSMl -1}

FING THE AVOCRAGE TEMFERATURE CF A LAYER
TEMFCR=a TEMFERa T} ¢ TEMFERAE-1) ) /72,

COMPUTE THE EMISSICHN FrROM THAT LAYER

ATHMOS=EECOTUWAVEND, TEMACR)

WHILE 1S THE SUM OF FRCCUCTS aATMIGSHERIC INTENSITY TIMES CRANGE
IN TRANSMISSICMN)

WHILE=WHILE+eATMIGADEL TRARTY)
CONTINLE

IMIEGRATE UPWELLitwy RADIATICN FOR THLIS IRSTRUNGT

INTEN= INTEN+atW KL E+SFCEE) #RESFCHLS)

FORMATIX FT.1,2%,FT7.4,1%,F8.1 ,E1%. 5, 3%,F7.2,41,F7.E)
CONTINGE

CETECT=INTEMN:ENTERY

EXTRACT A MATCHING DETECTOR TEMFERATURE FROM THE CALIBRATICH TABLE

CALL TEMTABSCETECT,LRTEMF)
CLTEMP=TEMERal ) ~CRTEME

DISFLAY TEMFERATURE CORRECTION AS A FURCTICON OF FRECIFITAELE WATER
HEICGHT OF THE COSERVATICON FLATFORM.

WRITECS, 1 1) FRESSaL IMITY WATERaL IMIT) (HEIGHTaL THITY JHUML THIT)
w TEMFERaLIMIT) ,CLTEM"

X=CLTEMF

Y=HEIGHT=2L IMIT)

CALL LINEVoHXVeXF) ,MYVaYF) ,NXVuX) NTVaT))

=X

YFZY

RETURN

END

END OF COMPILATICN® K> CIAGNISTICS.



FOR,S

TRANS/SLANTY , TRANS, TRANS/SLANTL
FOR SaL-Uas20=-18" 5% ati,h)

FUHCTICN TRANS

STORAGE USEC' CUCEa)) TOG4615  CATawt) TU01G3

COMMIN BLCCKS '

(L k]
O

21
Iz

ENTRY FOINT W66

ELANS CotMING2) CUW

£nl1464
o257t

EXYERNAL REFLRENCES «BLCCK, NAME)

oS NEXFEE
fr XA ALCGID
oLt ExP
jea)ial MNERRDS
STORAGE
oo CRA1447
ot OOGiae
0oO3 R OO1320
oo & DO 750
GOt & COz114
o ik Cabs
DA Cra3556
oG R Dz2az4
04 R OOG310
DoY) R THALILS
o R GOOG21
[e a3 T0)) L%
onLnl 2% [
[r.a)ial) 3% =
oo101 4 C
00101 1] L4
o610t & C
221803 ) T C
[ k] s
00104 9%
o105 1005
o106 $1%
00166 122
DD1 06 13%
00106 14%
DnG? 15%
0107 16%
0o:az 174

ASSIGNVENT  afLOCK, TYFE, RELATIVE LOCATICH, NAMD)

100 (st | DEuias 10k sl OOIREs 12000 N1 OohsanD LTeG
55%L 0ol MYI2TI S R A s R DOV ADSOR
ADSIRO G4 R OTEATOA ATCENT ' R 8 GG R OCRAYIED BETA
CFRESS WA R DOodnz D R CEFALL OOh4 R UO1440 CELTRA
Elbri-5 A3 ® DOl0LG EXAOHD U R TR 0SC2 R GAACID TYrCng
PTICHT T4 R DALE2D WM N I e 1 5 INDEX
INJFE R DA310 INTER I J S R CNE
CZTNE R OLAY4aS FRATIC [ FRATIO 04 ]k DOOODN FRESS
TEMER CEAFY R OCRAAAAT TRANS R DUO06 TRANSC 4 R (EH274 TRANSM
TRANSO 00 R A0NG14 TRANSR OO R COE016 TRASUM K (A03 TRATIO
WEIGH G003 R OOUsdds WEIGHT

FLNCTICH TRANSAF MW W0 LEYEL)

™IS FUNCTICN COMPUTES THE FERCENT TRANSMISSION THROUGH WATER VAROR

I THE MANMER SUGGESTED BY CAVIS AN VIEZEE FOR THE WAVE MNMURCER RANGE

25 TO 2150 1/CM. 17 IS SUFFLEMENTED BY MISKALEWKO TRANSMISSION

FUNCTICMS FOR OZONE

RFAl  INTER

FARAMETER SIZFTH=15LG

FARAMETER SIZTRA=150

COMMOH/LE / ABS RaSIZTRA} , EXFCHNASIZTRA) , INTERaSLIZIRA) .

* RESACHS I 2TRA) , AESDCal1D) , EXYPONCa1D) ,

L4 WEIGHTaSTZTRA) ,EXFTOTUSTIZTRA) JEXFONDaSIZTRAY ,

£ ABSOROnS1ZTRA)Y

COMMON/ZZ/s  FRESSeSIZETHY , WATERASIZETH) , TEMPERaSEZFTHY,

L4 HETGHT=SIZETH) (HIRMuSIZ2FTHI, ATCENTaSIZFTHY

* OTCENTasIZF TH) , TRANSM« S I ZF TH) JCELTRAaS1ZFTH} ,

79

(LY} 21500

o3 R ABSIRC
OO0 R c

04 R 1654 EFRESS
TG R +

P

T4 R DRG11345 OTCENT
353 R DUL454 RESHIH
Wil R DOLN4AT] TRANSD
004 R D41 44 WATER



wiine
[CATTNY 2
winn
i
[ A1 B R
Chitgt
G111
0113
G114
LW BT
114
ou14
o115
o6
Ty
o2y
Do122
G123
of124
o0rzs
26
GL130
00132
00131
(o} R}
o131
333
00134
s
06136
D337
oG137
o0157
3137
140
G0O140
oa140
€140
00141
oot42
1343
00144
o145
00146
00146
46
00146
D147
[y griv]
[

e ey
ooinh

oo150
an151
DU 52
o154
00154
U154

184
19%
P4t
21x
2%
34
2a%
29%
26%
2%
2ux

g
3%
324
33%

£
36x
Ik

I

(4]

Ia)

(]

[a]

550

NN

[a BT

00

80

* EFRESSnS] 2FTH) \CFRESSHSIZATHY (ETEMFSaS1ZFTHY ,
x CEFAULASTZFTH) (GZCUEaST ZF THY

TRANS=1,
IFuW.LE.Gi.) @O TO 215%

USE WAVENLMEER TO COMEUTE AM THCEX

I1=aF-12,5) /25,
cNE=1,

COMEUTE FRESSURE AMS TEMSCRATURE FATIOS AT THESE STANCARD VALLES

TRATIC=1,

FRATIO=1,

FRATIC=3,

IFel EVEL .EG.1) D YO 105
TRATIC=aE YEMF Sl EVEL ) +ETEMPSLEVIL~1})/546.32
FRATICeEEFRESSALEVEL ) +EFRESSALEVEL-1)) /2426, 4
PRATICRaCFRESS WL EVEL) +CRRESSALEVEL-1)) /2126, 4
CONT IMUE

IFal.GE.32) GO TO 805

TRANSC=1,

IFal.LT.22) &2 TO 550

COMFUTE TRANSMISSICH CUE 1O CARDIN CIOXICE

A= 4-a. 15} ALOCINFRATIC) 1.6
B=ACBSCRCal-21) ALt BT earRATIC=mn  8) ) ) 2 RATI G
C=TRAT IORHEN el -21)

C=a .4 LatFRAT I Cactet ,8) }

TRANSCTE XFd ~dlamrnalxC+ONE) 85, 5) ~CHED) )

SEARCH ANG INCLLCE OZCME TRANSMISSICH FOR THIS INTERVAL
TRANSC=TRANSCATRANSOLE)

COMEUTE TRANSMISSION CUE TO WATER VARDR

CONTIMNUE

BETA=,T6+a, 5d+e 4B uFRATICREZ) ) ¥ 3=+ 5

ASABRSORa ] ) AR TRAT IO EXACNal) )

B=1.+23. 1 730ETASuFRAT [Okiui-1, 17 ) %A)

C=BETAZFRATIO -1 }3A

TRANSR=EXFa-Ctufita—.5) 1)

MATIFLY THE CAREON-CIOXIDE AND WATER YAFOR TRANSMISSICNS

TRANSE TRANSRF TRAMSC
w2 To 2150

s 1 p e snime e sy L
COWUTE TRANSHT 35108 AT

r

o VARCR "WIliDOW" .

b
=
¥
(4]
£

CONTIMUE
IFd],CE.48) GO TO 1209
TRANSZEXFa-aABSORal ) $WHFRATTO) ==EXFONAT } )

SEARCH ANC INCLUCE OZONE TRANSMISSION FOR THIS INTERVAL



aasy 315% Do 33t 1=1,84

456 Jlex 1IFRRCT =uRESFON =100 ) +48

(45T v JEURCT “aRESPCHe 4141000, ) +48
Glhagt 36w a1 CALL LINEVa920e ], IFINCT 92140, JFUNCT)
(e AL 319¢ Y=u,

0463 320 DD 312 J=1,5

o466 3210 Coyzyernnod,

467 322% X=11,

ooaT 323% XF=-2.

00471 324% 312  CALL LIMEVAMXVaXE) HNYVQY) \NXVaX] ,NYVuY))
MsT3 325w HEACERu3) ="

Cava I2o% ENCCCEn24 ,HEACER})Y ANGLE

o7y 3278 CALL FRINTWalB8, HEADER, 703 ,64)

[{ ¥l Lk 3zdx HEACLR#3}=" *

G5l 3% EMNCCCTuZS  HEACER) TEMCERAL)

LCALINE S 3007 CALL FRINIWe1d HEADER, TUi2, B}
pralkist) 33t HEACERal)="TEM~ C*

D506 332% HEACCR#2) ="CRRECT™

ocOusuT 333 HCACER«3)==1CM  C*

oOS10 334% CALL FPRINTVa]8 HCADER , 504, 80)

[t R 335% HEADE Rt 1} = *AL TITU®

oas1z 336% HEACtRo2)="CE"

313 33T HEACER3)="FEET™

oUOs14 338% CALL AFRNTVel),-14,18 ,HEACER,6.1,9040)
G515 339% HCADERu«l ) =" SLRFACS

o516 3452 HCACYRa2)} = “E*

oas517 341% CALY. FRINTWa? HZACCR (€4,115)

ons20 Razs HEADER 2] ) == 2 H70G

0052Y 343% CALL FRINTYaS,HCACER,70,252)

OGS22  Bd4d HEADERU] j = * AL} =

523 Bass CALL PRINTVAS ,HEADER, 75, 333)

lea ks 34G6% HEADERa] } =" A"

mszs 347% CALL PRINTV«S HMCADER, 70, 535)

o0526 346% HEADERal ) =" 47735+

o527 349% CALL FRINTVaS,HCADDR 70, 674)

035313 350k HEADER 1) =" 5IWA G

00531 351% CALL FRINTVaS HUADER , 0, 818)

oUs3Z2  352% HEACERd1 ) = " 6000~

o0s3y 3432 CALL FRINTVRS HEADER, TV, 955)

o0534 354 CALL CHSIZVa3,5) . .
00535 IE5 CALL RITEZWellfis, 1000, 1505,90,1,65,1 ,MCSSAG ,MLAST)
ah536 B56% THETASRACAANGLE]

00537 357% LIM=L IMIT-1

00540 3582 CALL CFATHS

00541 3504 LIMIT=1

00542 30t 0o 289 J=1,LIM

w545 361 % LIMIT=LIMIT*1

VLhas Dl Chpl RADAMID

ALY R LT 25 [ala SAA LN o

Ghisst ARA% O TO 106

o551 3G5%
00551 -1 et
0ass I6TE
00551 IcE
bussz 369% 204 CONT INLE

DO5S53 370 LEABERa] }=HEAC]
554 37lx LEACCRaZ} =HEACZ

INFUT RESFCHSE FUNCTICNS AS FERCENTAGES AT MICFOINTS OF EACH
INTERVAL

[aBalNAlNa )



MI555
i556
0Osen
563

G563
Gasm
Wi574
LG
ohetil
TGhely
el
OoE03
LA )
GOEO3
le a2t ]
ooenT
05611
w14
DGGY 5
0o616
oG 7
(e -t b ]

37120
37130
3Tdn
375%
A76E%
3T
378%
3793
I
k1-3 3
da2a
383
- 1:71-
3ase
386k
3T
3apx
389%
390
391x
3925
395
304
395%
396
A9T%
3odix
399
F Lre_J
A%
ACP
A8
A0k45
405
4064
407
4082
P b=,
410
411%
4124
4182
A14%
A15%
LRY-
A17H
418%
419%
A20%
oL
22+
423%
4245
A25%
AZE%
a27a
428%

k]

annNn

n

BT

[a]
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LEACERRD) SHEATS

VA1 TEuE,19)

DO M 121,858

RESFIMal) =,

£ 40 Iz1,LIMIT
KEAD«S,15) INTERV FUNCTI
WRITEaB,16) INTERY,FUNCTI
= INTERV-12.5) 725,
RESECNR S} ZFUNCTT

o TO 1

INFUT THE TEMPERATURE RANGE COF THD BLACK-DICY INTENSITY/
TEMPERATURE SCALE IN CENTIGRACE

READRaS,15) TRANGE

WRITEaG,18)

WRITELE,16) TRANGE

GO TO 174

CONTINUE

CALL FLTNGAT) )
CALL FLTERM )
STOF

INFUT CISFLAY LADELS
READS , 26) aMESSAGaI) , 121,100
&0 TO 153

CONTINUE

REAG DEFAULT FROFILES AND INTERFOLATE MISSTHG PATA

IFaSTEFSZ.GT.0) CALL STEFER

MEW
WRITEaG,35) NEW
READa S, 33, END=1T41) FRESSP ,OZOMNCF , TEMPRE , HUMICE
wWR1TEaf,33) FRESSF ,QZONEF , TEM-RE , HUMIDR

DO 820 J4=2,LIMIT

REABaS, 335 ,EME-1040) FRESUR  CZONE S, TEMEOR HLMID
WRITEaG,33) FRESUR ,OZNES , TEMFCR , MUMIC

SCAN RERESTED LEVELS FOR CEFALLT FRESSURE WINDOW

0O 810 I=2,LEVELS

IFeFRESSal) .LT.PRESSP . AND . FRESS5al) (CE.FRESLR) GO TO 815
«O TO 819

CONTINUE

INTERFPOLATE MISSING TEMFERATURE

IFTSMECRal) LCT. 1LY TECERLI = TERFuUPRESSE » FRESUR  TEMERE ; TEMFOR ,

- roTooElN:
INTERFCLATE MISSIMG SFECIFIC HLMICEITY

IFaFLDe3, 1 ,CEFAULal) ) EQ.1) HUMal) =TERF4FRESSF , FRESUR ,HUMIDF HUMID
* WFRESSaI))

INTERFOLATE MISSING OZONC
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oG 4299 ¢

Lak Jih ) 43 IFafFLCu2,1 ,CEFALLE])} ) .EQ. 1)} D2(NE«l) = TERPRFRESSP FRESUR ,0ZCNEF,
AU &M% &  OZIWLS,FRESS«1))

lray ibY 43za an CONTINLG

GOTO5 a3ds €

oLTUS 4340 < FETCH MEXT LEVEL CEFALLT FARAMETERS

LTS 435a <

CATH?  A36e FRESSS=PRESUR

a7 437w QICHEF=QINES

oGT 438 TEMFRE=TEM-IR

cari2 435% HMICF=HIMIC

GOrLs 440 8200 CONTIHUE

G715 441% O TO 106G

CO715 4428 G

oo 5 £33 C INFUT TRACE CAS TRANSMISSICON FLUNCTIONS MWHERE

oIT15 444%

o071s 4454 < WEIGHT TRUNCATED T AN IMTEGER 15 AN IMEEX TO THE WAVENUMCER
T s A4 c INTERVAL FCR WHICH THIS ANALYTIC FUNCTICN AFFLYS

w5 aars €

jrayse d448% < WEIGHT FRACTION IS THE GOCMETRIC MEAN WEICHTING MICIFIEC BY THE
0718 449% € FLANCKTAN FUNCTICH FCR THE WAVE-NAEER INTERVAL FRACTICN
eG71s A 50% < OF THIS ANALYTIC FUNCTICH

oor1s 4518 <

oor1s 4525 [ ABSORO = A THESE AL FARAMETERS AFFEARIMNG IN AMALYTIC
oTrLs A53% c EXFCMO = B FUNCTICNS CF THE FCRM  AdrATHOS~CENTZE) SEFiC)
0GTLs 4542 [« EXFCND = £ FOR THE INTERVAL ANC WEIGHTING CESCRIDED ABINE
oo7T1s 455 [

hTls 456% 1160 CoNTIRLE

ob7r17 457% WRITE4S,31) HEADL ,HCACZ HEADS

onor2a 4532 PO 1110 i=1,LIMIT

ogrer 459% IFel .GT.14040) GO T 105

a3y 460 REACAS (20  ENC=1T41) WETGHTul) JAESORO T ) ,EXFIMORT) [ EXFOND D)
anrar AG1% 1I=WEIGHTal)

o740 4G2% WETGHAE [GHTal) =11

00741 £63% BECIN-INTERAIIY-12.5

00742 64 % FINISTINTERalI}+12.5

o743 46554 WRITEAG,29) EEGIN,FINLIS ABSIRQu]) (EXFOMIu]) EXFOND]T) JWETGH
QIF53  466x 1110 CONTIMNE

0rss 4673 GO O 104

DOTS6 L6825 FUCTION SPHEREas:,L)

oO756 469% C

OOrse 47T0% < THIS Is A CONDITICHAL FURNCTICN WHICH MOCIFIES THE FRECIFITACLE
orss 471 < WATER AT SATELLITE ALTITUCES FOR THE SPHERICAL SHAFE OF THE
00756 AT2% < EARTH

DO756 473x  C

oorsl A74% SFHERE=1.

0o762  475% 1Fa NDT.SHELL) RETURN

T -reT [4

naves  4rve  F TECY O TUT CNMT OF TUE 410 08 ODOrnudTIoN TO TUC dinyToe
nmre? AT C

OL7E4 ATI% TEST=2U898696 . /420393696, +HE IGHTal ) }
00764 480%
OU764  4B1%
00764 4P92%
DO7T64 493%
0076S 484¢ IFaTHETA.GT. ASTHSTESTE) RETURNL
00765 485¢ €

ND COMFUTATICONS ARE MACE WIEN THE FIELD OF VIEW IS ADOVE THL
HIRI 20w

nnMnn



o0r6s
Cares
ey
creT
oure?
LAT6T
CATTG
I
CLTTO
wOTTO
[ 2]
(VRS
GorTL
oITTL
EirTl
Ir71
oiryz
o773
oorys
GaTTs
omrTs
[aarg s
00rrs
oGrYs
oITTG
ouYTe
Lorve
00T
01051
LS
10456
01015
01015
tG15
1313 1)
Moy
o125
D152
G121
01021
01021
01624
01025
01026
o027
016530
01630
Ciono
o1nn
a1033
01034
01035
01045
01040
01041
D141
01042

486%
487
4884
w89y
490%
A910
4921
495%
494 %
495%
496%
49T
494%
A9D%
SOz
501%
e
53z
Sl
L]
S
et g
Sl
9%
5100
5113
512%
513
Hld%
315%
516%
517
518%
519+
S
S21%
22%
523%
5242

S525%

320
327T%
EEL
529%
330
5314
332%
S53a
LEFE
ELEES
336%
537¢
538%
539%
340%
Sdiw
S4z%

A NN

nnNnNnoH nAanNN

AN NN

n

10
11

12

[a]

~
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HIGH IS THE AVERAGE HEIGHT CF THE WATER VARCR LAYER
HIGH=aHE [GHTAL Y 4HEIGHTaL-1)1 /2.

ACD THC AVCARACE HEIGHT CF THE LAYCR T THE RACIUS CF THE EARTH
FARTI=MIGHY2URIDEDG,

MATIFLY BY TE MEAN IWCEX CF REFRACTICN AT THD AVERAGE HEIGHT
CF TH1% LAYER

FARTZ-FART] uREFRAXAL } +RIFRAXuL ~1}) /2,

HMULTIFLY BY THE [MNCEX CF REFRACTICN AT THC HEIGHT CF THE SENSCR
AND BY THE SINC CF THLD ANGLE OF CESERVATICH

FARTE=FARTLZREFRAXAL ) RS INLTHETA)
FARTA=SORTUFARTZ24PARTZ) =P ART IR ARTS))

COMFUTE THE MEAN FUNCTION ASSUMING THE CESERVING SENSDR IS5 JUST
ABCVE THE MEAN LAYER TO WHICH 1T IS ARPLIED

SCHERE=FARTZ/TARTA
RETURN
SUDROUTINE DISFLY

THIS SLERCUTINE CISFLAYS THE MICIFIED CATA BASE

wWeITEag,11)

0o 16 1=t EvilLs

WR1TEUG, 12} FRESS2I)  tui]) , TEMERT) ,OZ00Eal)
FORMATa"1FRESS SFECIFIC TEM= QZRE",/
- - HMICITY  SANDING™,/,

x b =) GMARGM K GHARKGM™)
FORMATLX,F7,1,1X%,£19.5,2%,F6.2,1X,E10.5)
LIMIT=LEVELS
RETURN
FUNCTICN TERFax],X2,71,Y2,X)}

THIS FINCTION FERFORMS LAGRANGIAN INTERFILATICN

SLCFEA=ax=X2) /uXxl -¥x2)
SLCFEB=aX-%1) fux2-x1)
TERF=S[OFEA%Y 1+SLOFEESY2
RETLRN

SLEROUTINE CrHATHS

IS SLRCUT LIRS COMUTES ANSLE CCFENDENT OFTICAL FATHS

(2% 25 H =10 N

TwHCLE=D .

O 10 I=2,L1HIT

OYCENTal) mOTCENTal~1) +uFRESSal~1) - FRESSAI) ) $aOZCMER [ ) +OZCNCal =13 ) %
* 237.968

WATERal)=WATERa]-1) ¢+atitt ] ) $5FHERE«§1T, [ #aFRESSal-1) -FRESSal11 1/
» 2449,

FRESUR=aFRI55~[)4FRESS2I-1))} /2,



01043 Sdde . TEMFOR=a TEMCER2 1Y + TERPERl -1)} /2.

Je AT Y ] Sa46 IFel . 6T.1)

Oilie4 5450 BHETGHTul Y =HETCHTal =13 423, 36 TEMFCREALCGaFRESSAT =1 ) /FRESSal})
jai ey ) sa6n Iyl v TGGELSHUM I ) 23, 2a0a

Uina6 347 ATCEMTal) =aFRESSHL I ~FRESSAT ) ) £.260

LrTART Y 4 S48 BV LECEVW WLE ¢ ATERR T ) ~WATER] = 1) ) 4FRE SUR
t1asn 349% Tl L E=TW LRt WA TER e ) -WATERe 1 -1 ) } 2 TEM™CR
01091 L LIRS CFRESSRI)=nFRESSI1) ¢FRESSnI)) 72,

Gi0s2 351 EFRESSAl) tEWHLE/WATERaT )

01053 352 ETEM Sal) = TWHILEAATERul)

[JTAET) 353 10 CCHTINLE :

10356 5544 RETURM

o1usr 355% SLCRQUTIMNE STEFER

atosr 5563 <

L1057 5%7w € THIS SUGRCUTIMNE EXPFANCS OR CONTRACTS THE CATA TO THE MEECED STEF SIZE
DIGS7  858% €

o1InG2 5594 J=1

miGe3  Selin LODINTEHINGFRESS21) /STEFSZ ,, 51 ZFTH)

01663 S61%

O1163 S62% C TEST FCR ENC OF AVAILABLE CATA

0163 %634 C

o064 S 5 IFad. CT.LOCINTY RETURN

01064 56%a €

D1964  fe6% SET AVAILAELE CATA

01964 5674 €

moes 56 PRESSP=FRESSaJ)

01067 569% FRESUREFRESSA J+1)

OIGT0 sSTUR TEMFRE=TEMERa J)

01071 1343 TEMCR=TEM-CRa J#1})

01072 5728 OZCHEF=0ZCME QL))

01013 S5¥3a CZOMES S Ewd+1)

01074 Srax HMIDF=HM )

Oors 575 HUMIC=HUML +1)

oinTs 576

01675 S77a C SET WANTED CATA

01075 ST8a  C

D10Te 579 FREWAN=FRES541) ~STEFSZ%J

01076 S8k C

0ig76é  sa1t. ¢ ‘15 WANTED CATA WITHIMN AVAILADLE CATA WIMNDOW
01076 S@82% €

01077 S83a IFaFREWAN.LT .FRESSF . ANC . FREWAN . GE .FRESLR) GO TO 10
01101 L EFE) GO TO 40

D2 S354 10 CONTINUE
m102 S86x
01102 S87H
o102 S88%x .
01103 8o LOLSI Z=aFRESSF-FRESUR) /STEFSZ

MW MANY LEVELS OF WANTED EATA ARE WITHIN WINDW

[a B a R al

01103 S905 C

c1ils 9% < MAKE SFACE TN AVAILAGLE SATA FCR WAWTTD SATA
01103 sgzw €

a1104 EE AT DO 20 KzLEVELS. J,~1

01107 3945 PRESSAK4LCCSI 2} =FRESSaAK)

05110 5953 TEMFERaK+LOCSI2) 2 TEMFERAK)

a1111 59GH OFONCak+LCO0S 2} =0ZO0NERK)

o1112 297 20 HUHaK +LODS [ 2) S HLMaE)

ors14 S90% LEVELSSLEVELS+LCESIZ

01114 S99 c



O1114 [ 7N
Gl11l4 6l % [ 4

[al

LOAD CATA CVER WANTEC INTERVAL

G115 B2y OO 30 Ko, LleCst2

oii24u €as FEPLSE

112l Elidw TEMFERD J) S TERFAFRE 55 | FRESUR , TEMERE , TEMPCR | FREWAN)
o122 LT OZCNEa J) = TERFaFRESST , FRESUR ,DORIHER ,QZHES  FREWAN)
o123 6% HUM ) 2 TERFeF RESSE \FRESUR , HMICF , HUMIE , FREVAN)
01124 6€07a FRESSN J) sFREWAN

o1125 BiRg FREVWAN=FREWAN-STEFSZ

n1126 [ 1 CEFALLA))=CEFAULa)-1)

01127 61hs M) CONT IHUE
01127 61l C

01127 €324
01127 613z €

D1131 6ra O TO 5
D1132  615% 40 CENTINE
01132 &16¢ €

01132 617
01132 €188 C

n

RESET BOTTOM LEVEL CF AVAILADLE CATA

n

CESTRIY TOF LEVEL OF AVALILAELE CATA

01133 6192 DO 57 K=J,LEVELS
01136 €250 FRESSK+1 ) SPRESSK+R)
03137 B21x TEMFERRK+ 1} = TEMFERAK+2)
01140 622w OZINEaK 1) SOTNEulk +2)
01141 623% HUMaK + 1) =HL K+ 2)
01142  62d% CEF ALLuK+1) =CEFALL aK+ 2)
01143 625« 5D ONTINE
01145 6263 LEVIL S=LEVELS5-1
01146  62r2 GO TO S
01147  €20% e

END OF COMPILATION' M CLAGNOSTICS.

FREP TFFS.
FURFLR G25B--58/24-18'50



aziz
one13

$01%
102%
Lt
1C4%
1054
1063
107%
108%
1015
1104

111

112%
1132
114

FE k)

nhnn

2150

non

aAnnnN

NN

1G
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TRANS= TRANSSTRANS )
O 1O 2150

COMPUTE TRANSMISSION CUE TO WATER WAFROR.

CONTINUE

BETA=L 18+ al 304 A0%afRATIOR2) ) 2,5
AZADS Ru L) o

B=BETAWPRATICNS -, 15) ) %A

Coul , vad ,SHOETALUPRAT IO0eta =1 .1 51 } A} ) dotui= . 5)
TRANSENFa-aBeC) )

SEARCH AND INCLUCE OZCME TRANSMISSICN FOR THIS INTERVAL

1Fal.GE. TA) TRAMSTTRANSHTRANSOuL)
RETURN

FUNCTION TRANSOuT)

TRASLM-O,

TRANOSC:1 «

0o 19 J=1,100

INDEX=WE [ GHTa 2

USE CATA WITHIN THE CURRENT VAVEMUEER INTERVAL

IFaINCEX.ME, 1) €O TO 10
ME LGH=WE [ GHTd J ) = INCEX

COMPUTE MOGKALENKGD TRANSHISSION FUNCTIONS FOR OZINE USING TRACE
GAS COEFFICIENTS

BoAESOROR J ) SatnlCee EXFOMIR J) ) #PRAT IOME PN D) }
APPLY PLANKIAN WEICHTING FUNCTIONS TO THE TRANSMISSICN VALLES

THASUMETRASUMAE XFa~B) 2. TGH
CONTINUE

IFaTRASIM.GT. 0. ) TRARSO=TRASLM
RETURN

D

END CF COMFILATICN N> CIAGNOSTICS.
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FQOR,S TRANS/SLANT s 1RANS , TRANS/ SLANT
FOR 93l -tidr2ti-18° 5%

FUNCTICH TRANS ENTRY FOINT GUA306

STCRACE USED' COCEal) DAwisifh DATA«G) SUUIL3  BLANK COMMINa2) [RUHEL
COMN DLOCRS

Ol F4 TG1464

(LY 2 z 015535

EXTERMAL REFERENCES <BLOCK, NAME}

DOGs  MEXFGS

00Ge  ALCGEG

Lk g Exp
00100 NERR3S

STORAGE ASSIGNMINT eBLOCK, TYFE, RELATIVE LOCATION, KAME)

ooy Griga7 100 (=¥} ] OO 1T [reo izes 12900 0551 jr i 0DH5353 21550
leaall 146 S50 o001 G233 8L OO0 R TO0OGT A D3 R A3 R TERIe25 ABSTR:
0063 R O01320 ABSORO o4 R GDa7id ATCENT el R OOt B GG R OUOULS BETA 0O R OTeAO1 C
0004 R fi11610 CPRESS EEY R OOVOO12 B Crvid R GL3sen CEFau W4 R GU7640 CELTRA R L1624 EFRES!
ol R G12574 ETEWES T3 R DI010 FXPomMD I3 R OA 42 EXRON OOLA R ULGEYZ EXFOM I [ S S
TOL4 R OO2734 HEIGHT g R OG3720 ALUM oo 1 ey jex ral { fr v > INIFE
[+ 4 v ) DO0ase INJFS Gl Kk OO0 INTER o 1o i7 J oo R DY R DGS6T0 OTCENT
OUOE R G14544 QZONE CEEAS R CAAAAOS FRATIC Y R DOOLN4 PRATLO 4 R D004 PRESS L7203 R (R854 RESHCE
OU0s R GG1750 TEMEER G R DA TRANS CLART R OOO0E TRANSC g K UNI6654 TRANSM 0061 kR 4471 TRANS
o000 R GE15 TRANSD O B OOO014 TRANSK Yl R TON16 TRASUM R DO0A03 TRATIO 64 R 764 WATER
GO0 R GOOG21 WELGH o053 R (W0644 WEIGHT

00101 14 FLNCTION TRANSGF W, WC W2, LEVEL)

o010 2% <

o161 Ik < THIS FUNCTION COMPUTES THE FERCENT TRANSMISSTON THROUGH WATER VAFOR

noiol i [ IN THE MANMER SUGGESTED £Y CAVIS ANS VIEZEE FOR THE WAVE MUMBER RANGE

ooa01 Sk C 25 TO 2150 1/¢M.  IT 15 SUGFLEMENTEC BY MOGRALENKD TRANSMISSION

o101 [ C FUNCTIONS FOR OZONE

DO101 ™ c

ouio3 B REAL INTER

05104 oF FARAMETER SIZFTH=555

noenr 10+ TARA ETen S28TRA-100

onsns 1% COAMANLTL,  ADSORISITTRAY, CXFCHaSIZTRAY, INTIRUSIZNRAL,

Da106 12# * RESFONaSIZTRA) ,ABSORCal1G) , EXFCHCa1t) ,

00106 130 * WEIGHTaSIZTRAY | EXFOMISTZTRA) JEXFCNRSIZTRA) ,

00106 14x% * ABSORCRSTZTRAY

0007 15 COMMON/Z2/  FRESSaSEZPTH), WATERaSIZFTH), TEMFERSIZFTHY,

oa3or 16k * HEIGHTaS I Z# TH) \HUaSTIFTH) , ATCENTaS1ZPTH) ,

o0y 1T# - OTCENT=S 1 ZF TH) , TRANSHMe ST ZFTHY ,CEL TRAaSIZFTH) ,



o or
COLLT
Lr el B L1
[CATREY
oI BR |
[TALR &
[COREY
L )
[+ ATR ]
Critaa
114
wit14
LR R
ohl16
o117
061 20
ooz
00123
124
onzs
witze
30
00131
0O131
[+ 43571
[a X} %31
133
G134
onss
06136
oo13T
on137
o137
00137
003 4%
001 at
G0t 40
o0z an
00141
0o142
00143
001 44
o145
00146
GO146
00146
00146
00147
[L1} 1Y)
s en
e PR T ]
001 50
001s1
201374
o0154
00154
G154

4T

n

(5]

4]

530

L] EFRESSuSTZETHY (CFRESSeST2FTHY (ETEMPSaS 2 TH) ,
L] CEFALLASIZETH) (O2oHEAST TR TH)

TRANS=1,

IFavW.LE.N.} &2 TO 2154

USE WAVEWWIEER TO CIMFUTE AN INCEX

Izaf-12.5} /25,
CME=Y,

CGIMAUTE FRESSURE AND TEMFERATURE RATICS AT THESE STANDARD VALLES

TRATIC=

FRATIC=),

FRATIC=Y .,

IFal EVEL LEQ.1) GO TO 100

TRATICEaE TEMFSALEVEL V+ETEM S EVEL -1} ) /546,32
PRATICCREFRESSHLEVEL M +EFRESSaLEVIL-1) /20264
FRATIC=aCFRESSULEVEL ) +CFRESS4LEVEL -1} ) /2026, 4
CONTINE

IFal.GE.32} GO TO B

TRANSC=1,

IFal LT.22) @O TQ 550

COMPUTE TRAMSMISSTON CUE TO CARBIN CloxICE

AZ . 4-a,15) FALCULWGERATION -1 .G

B=ARSORCal-21 ) dWl3n BT +uFRATICore , 8)) ) sFRATICIRA
C=TRATIORAENFCNCal -21)

C=ct . 4) 5 PRATICS2, 8) )

TRANSC-EXPa=al 4t tB4AC-HONE Y 45 . 5) —CHEDY ) )

SEARCH ANG INCLUCE QZONE TRANSMISSION FCR THIS INTERVAL
TRANSC = TRANSCATRANS 2T }

COMEUTE TRANSMISSICH CUE TO WATER VAR

CONTINE

EETAZ . 76+d .58+, A8 %FRAT IOKi2) ) 3 4, 5

ASABSORR D ) Al TRAT IO E XFIt [ ) )

8=1,+a3 1 T+EETAZAFRATICrisimi-1, 1} } %5A)

C=BETASFRAT IO~ 1) Y =4

TRANSR=EXFa—Cabi=ra~.5)))

MALTIFLY THE CARGCH-DIOXICE AND WATER VAFOR TRANSMISSICMS

TRANS= TRANSR+TRANSC
GO 1O 21560

COMBUTE TOAMSMTEETIN I8 THE VUTER WATOD "WiISW".
CONTINUE
1IFal.GE.48) GO TO 1200

TRNS=EXFa~aABSIRa] ) AT RAT IO} sEXFONRE) )

SEARCH ANC THCLUCLE OZOHE TRANSMISSTION FOR THIS INTERVAL
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DUl 54
TS
156
156
#1356
A 156
A 57
(a3 60
el
w62
6>
a16a
o164
164
0164
ohl6es
o167
(At b ie]
ooLTS
T4
O0L7s
fratob il
LY )
oL
4 ]
o201
02a3
[ ]
oiza3
[t
o o ) ]
o r=¥04
[e k]
[r ot ]
iZig
o2us
DGELG
oozt
oozi2
o6213

T5%
76n

7o
TIm
aln
el
8z2%
a3
-2 1)
85%
86
ars

9%
-
L:187
92
93%
Q4%
a5
96
L-ri
Bl
A%
pLe
161%
102
1034
F LTt
1654
1065
107%
1G3%
1692
110
11
112%
113
114%

[a]

2133

L s Walal nnN

nn

F1v]

90

TRANSTTRANSHTRANSOE }
o TO 2139

COAFUTE TRANSMISSICH CUE TO WATER VARCR.

CONTIE

BETAS1 .18+ a1 .38+ 4A0aFRATICNS 2] ) 55,5

AZAES Nl )

B=BETA RAT [T~ 15D ) A

Csal . 4ud,93CE TAWGERAT LR=t-1.15) 13A)) sttt . §)
TRANS=EXFa-ab:{) }

SEARCH ANE INCLUDE OZONE TRANSMISSICH FOR THIS INTERVAL

1Fa] . GE.78) TRANS=TRANSHTRANS )
RETURN

FUHCTICN TRANSRI)

TRASLM=T

TRANSO=1 ,

DO 19 Jsi, 100

INCEXTWE [GHTu )

USE CATA W1 THIN THE CURRENT H\\ﬂﬂll-ﬂ&i INTERVAL

IFeINCEX.NC. I} 62 TO 10
WE TGH=WE TCHTw ) - INCEX

COEMFUTE. MOSSALERNO TRAMSMISSICH FLRCTIONS FOR QZONE USEMNG TRACE
GAS CCEFFICIENTS

B ACSORO J ) WS XTI )) } 2 FRAT IO XFON L ) )
AFFLY FLABKIAN WEIGHTING FUNCTICNS TO THE TRAMSMISSION VALLES

TRASUMETRASLM¢ EXFPa~E) SE1GH
CONT INUE

IFaTRASLM.GT .0, ) TRANS - TRASLI
RETURN

ENG

END OF COMFILATICN' N CIAGNISTICS,
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FORL S COCF # SLANT , CCEF , COCF /SLANT
FOR DoL-Ua/2U0-18" 50 ali,0)

BLOCK [ATA

BTORACE USEC' COCEal} TAAAGY

CATAAN) CAARAZ  BLANS CtMIte2) o

CCMmalN BLCCKS®

oo I1 ODO1a64

STORAGE ASSIGMMENT «ELOCK, TYFE, RELATIVE LOCATLIN, KNAME)

s R DVAHAAT ABSIR
Goa R PYIGAZ EXFCNC Lr Ak (Fi11 54 EXiCHD
003 R 44454 RESFON Ol CGLhe4n WE1GHT

LN T3 ADS TR o3 OOAGO EXFOMD
i O3 R O3S INTER

[rab¥a} ] 1% BLCCK CATA -
o152 % REAL INTER
oMG3 D PARAMETER S1ZTRA=LUL
oU104 43 COMON/ZL A ADSOROSIZTRAY ¢ EXFORRSIZTRAY , IHTERaSTZTRA) ,
o1l S * RESFONASIZTRA) , AES RCaln) , EXFCHCa]),
TEH LA L2 L ] VE IGHTaSTZTRA) JEXFIHMILSTZTRAY JEXFIN LS I ZIRAY
o104 T * ABSOR ST ZTRA)
0104 B [
aG1Ge G < FARAMEYCRS AFFEARING TN ANALYTIC EXFRESSIONS OF TRAMSMTSSTON
OGi: (g 1k < THEOUGH WATER VAR IN THC WAVE MRMEER RANGE 25 TO 550 1/CH.
[ }Tan] 112 C
oa19s 12% CATAABRS Ral) ,EXFCtafy 11,210/
o0as 13 1 &Ti., 0., 13505, 0.,
00105 14 4 2450., O., 5., O.,
0S5 15% 3 2555, , 0., 21v3,, G.,
oO105 16 4 1259., [+ 1S 155G, , O.,
[» 2} L} 17 5 955., 45, 716, 1.15%,
onos 183 6 410,, 1.65, 290., 1.95,
oo103 19% T 265., 2.6, 145, , 3.
oS Uk B 53.5, 2.45, 37.5, 2.55,
Do105 212 9 30.5, 2.75, 29.5, 1.55,
0a10% 2% 1 1., 1.85, 6.05, 2.3,
001065 3% 2 3.7 1.55/
00105 24 C
o008 25 C PARAMCIERS AFFCARING IN AMALYTIC EXFRESSIONS OF TRANSMISSION
00105 26% < THROUGH CAADON CIOXIDE AND WATER VAROR IN THE WAVE NUMDER RANGE
Lot f7a € 555 TO OUO LSTH,
LEsl) AR 4
0n119 9% CATAZABSORAT} EXFCHAL) , 1=22,313/
00110 30 1 2.8, 1.35, z.1, 6,
o116 3% 2 1.355, .0y 1.1, <0,
00110 b} 3 82, L 515, 0,
00119 3% 4 .47, .0, .37, 0,
00110 B4z 5 +29, .0, 23 et
Da113 3% CATAQABSORGal}  EXFONCaI) 151 (1007 . -



oIt
113
ooy
ity
i3
Wil
i11d
0511y
i1
e
o116
Giis
ooe
o116
w116
w16
ot16
e
o121
ozt
LX) b |
o121
o512y
taizy
G2y
o1z
uo121
20121
oGy 2y
oz
CLlEs
o121
00123
o es
oi1z3
ou123
0123
oo123
c0123
Catz3
riz3
00123
oz
s ab bk ]
o123
izs
o es
25
o
05125
D125
wmezs
00125
00125
daszs
DHZS

a2y
i3l

are

833
bl
Pl

92%
93

nNnnN

nAA AN

n

1 G5as, 4.7, 03ns, 4.1,
1 180, 3.1, 1.7, z.2,
1 6.93, G.e 4.8, 1.,

1 53, 3.5, <115, 3.6,
1 L0165, 4.1, 96, 4.7/

FARAMETERS AFFCARING [N ANALYTIC EXFRESSICHS CF TRANSMISSICN
THROUGH WATER VARG IN THE WAVE NREER RARGE BGG TO 1200 1/CH.

CATAMAESIRal) ,EXi0eal) , 1232 ,47) 7

1 TG, 775, .135,.825, 115, .86, AN, 885,
2 .095,.8085, 091, . 8585, JS101, . Bas, 491, R85,
3 .091,.8a%, 91, 855, 091, .885, D91, 880,
4 .095,.860, L1058, 830, .115,,795, A25, TEGS

FARAMCTERS ACTCARING IN AMALYTIC EXFRESSICHS OF TRANSMISSION
THROUGH WATER VAFOR IN THE WAVE NBCER RANGE 1290 TO 2150 1/CM,

CATALAESIRal) , [=48,85) /

1 .29, .42, .75, 1.5,
2 3.1, 6.4, 13,5, 3G,
3 45., ., 1206., 220,
A4, 570, 295., 87.,
5110, 23s5., 375., 4n5.,
6320., 220, 135., &7,
T 82., 3, 18,, 11.,,
8 7.7, 6., 4.2, 2.8,
9 1.5, : N 8y oy
t .28, 27

WaVENETET TNTLRVAL MI-OINTS

CATAaINTER2D) ,I=1 ,4T)} 7
37.5, 2.5, #7.5,
112.5, 137.5, 162.5, 187.5,
212.5, 237.5, 262.5, 2ar.s5,
32,5, 337.5, 362.5, 3a1.5,
“z.s, 437.5, 462.5, 7.5,
512.5, $37.5, £62.5, 7.5,
612.5, 637.5, 662.5, €37.5,
T12.5, 737.5, 762.5, 7897.5,
B12.5, 837.5s, 862.5, 8a7.5,
012.%, 937.5, 962.5, 987.5,
1012.5, 1037.5, 1062.5, 1087.%,
1112,5, 1137.5, 1162,5, $187.5/
DATALINTERdI) , 1248,85) /

1z712,.5, 1237.5, 1262.5, 1287.5,
1312.5, 1337.5, 1362.5, 1387.%,
1412, 5, 14375, 146> &, 1487, 5,
1512.5, 1537.5, 1562.5, 1587.5,
1612.%, 1637.5, 1662.5, 1847.5,
1712.5, 1737.5, 1762.5, 1787.5,
1812.5, 1837.5, 1862.%,  1887.5,
1912.5, 1937.5, 1962.5, 1987.5,
Puiz.S, 2637.5, 2u62.5, 2087.%,

2112.5, 2137.5/

CATARRESFONA J) (J=1,85) r35:0./
ENC

T I I )

R N

ENC OF QoG ILATICH® ND  CIAGNISTICS.

92



FCR,S

SUCRCUTINE TEMTADR
TABTLM

STCRAGE USER® COCLal) TLHIZLG

COHMIN BLOCKS®

[ iea) ]

TEHMIAB/SLANT, TEHTAG, TCMTAB/SLANT
FOR Qul-DAsZU-18 5% ab, )

21

EHNTRY FOINT 1W7i166
ENTRY FOINT LiLtiler

CATA«) 1343 BLANK COMMINZ) (AR

Glilded .

EXTERNAL REFEREMCES afLoCK, HAME)

o4 EXP
O0S  MORRMS
ATCRACE ASSIGRAENT afLCCK, TYFE, RELATEVE LOCATICN, NAME)
ool COAYAZ 100 L i | DTl 1336 v A b | )
Goo1 GAAOI3T At (v IATS OOl 2y 500 3 OO ABSOR i3
OOy R 43145 CEGRCE D53 SOLGT0 EXFECHD U033 UAG14d EXRCN .
o0 R OUERRIl HEATER Coa 1 D3y T 0325 INJFE O R ODCAYRY INTEM
OOV T LR34 J 0003 R US4 RESHIN [k} GO0 R 312 SLUIOVEA
OO0 R TEAG315 WAVEND A3 Tisad WELGHT
Do1nL b1 SUBROUTINE TEMTABaLETECT, TEMROR) -
[ STV 24 C
00101 EL ] = THIS ENTRY FOINT RETURMS A TEMCERATURE IN CEGREES KELYIN WHICH
aatot A = MATCHES A DETECTOR INTENSITY. IF ND MATCH 15 MACE A ZERD IS
o011 S C RETURNED .
oo191 6. c
DO T REAL INTEM
o5104 B REAL INTER
00105 2] PARAMETER S1ZTRA=Z10HY
o010s 1% COMMON/Z1 S ABSIRASIZTRAY ; EXFONASIZTRA) , INTERASIZTRAY,
Do106 1ix * RESACHSIZTRA) ,ABSTORCalfl, EXFTNCalli},
nolos 124 » WEIGHTUSTZTRA) L EXFOMIS [ZTRAY \EXMINDuSTZTRAY
00106 13% * ABSORCuS I ZTRA)
oG1G7Y 14% DIMENSION HEATERa1DM) ,CEGRIEa1G0)
05110 155 BeCcCYay,T) zad . 9349E-13VEs3) JaEXFaad L 43852V /T) -1.0)
00110 168 C
iy iy Vi 1. BLARLA FLET 1FC CARE D Al lEnRyAL
L3354V ios <
[S3TR B 194 I=1
o112 20% 10 I=1+1
oo113 21% IfFal .6T.100) GO TO 39
00118 22% IFaCCTECT.GT . HEATERRI -1} JANC.CETECT.LE.MEATERcI)} GO TO 20
poliT 23x o TO 1D
00117 253 €

93

e
403

TAYA53 ML
4313245 ABLIROD
Lir154 EXUD
UReh31h INTER
L0313 SLOFEE




017 25% < RETURH THE SOUGHT TEMFERATURE
T 26% <

on2n 278 20 CENTTHUE

iz 8¢ SLOFEAZaDETECT-NEATER® 1Y) /HEATERT-1) -HEATERAL})

o2z 293¢ SLCFEB=aCETEC T-HEATERaT~1} ) FuHTATERAT Y ~HEATERuT=11)
w23 Wiz TEM IR = SLCAEASCECRCEa] -1} ¢ SLCPEBLCECGREEAT) .
taiza 3Ma RETLRN

24 320 C

w2 3¥3s C ERRGR RCTURN ZERD TEMFERATURE

iz 34 C .

w125 35 3 TEMCR=,

o126 36 RETURN

oat27 37e ENTRY TAETEMTEMCR, TRANGE}

[l o -2 C

oGYa7 30%  C THIS EMTAY FOINT CEMERATES A TEMFERATURE/ZINTENSITY CALTIBRATION
o2y a0 < TABLE 1'% CCGREES WIGE IN STERS OF O PEGREE.

o2y 4A1% C

o131 4z CEGREERL ) = TEMUR- TRANGE/2 .

w3z FEYS T b 40 121,10

o2 aax C ’

00132 a5 C INTER IS THE TOTAL BLACKECCY INTUNSITY ACCLFTED EY THIS INSTRUMENT®S
anaz 465 € RESPONSE FUNGTICN.

0113z 474 €

CO13S 48 INTENEY,

OG136 9% 0o 53 J=1,85

o041 2t IFaRESEONT ) LLELDL) 6O TO 50

wia3 51% WAVENCE INTER® 1)

G143 520 [

43 3% < COMPUTE A BLACK-DIEY INTENSITY AT THIS WAVENMEDR AND TEMPERATLRE.
G143 san  C

0144 858 SFCLU=ER IO YA AVERD Lt brckals)

05145 SE4 INTEM- INTENT® SFCRGARE ST )

oo146 573 L1k CONTINLE

o046 S <

o046 595 C MLLTIFLY BY THE 25 1/CM INTERVAL ANC CIVICE BY 2.

0146 60z C

00146 61 C CONSTRUCT A TEMFERATURE CETECTCR TABLE.

D5146 2% <

06150 &3 HEATERal) = INTENZS.

00151, 6% IFal .E3.1083) €O TO 49

o015 €5% C

[ PR 66x € INCREMENT TEMFERATURE .

oD151 &7k <

00153 [-=:1 CEGREET #1) sCEGREEAT ) + TRANGES 11075,
001 54 6% a0 CONTIMUE

00156 TO% RETURN

DO157 Tl ENG

o oF COMETL RTINS W3 CYACNISTICS.



FR.S

FUNCTIN VAFRES

VAFRCS/SLANT .VA.‘-RES.VAFRESISL&NT
FOR el -UR/20 =180 80 ali, b

EHTRY POINT CUOLEG

STCRACE USER® CCCEal) AWATH CATAZN) DHHWI3E  BLANK CotaaZth2) [Cr PG

CXTERNAL REFERCNCES aBLCK, NAME}

CAAYS ALCG1Y
o4 MNEXFGS
s W RR3E

STORAGE ASSIGNMENT aLLCCK, TYFE, REOLATIVE LCCATICH, NAMEY

i

[~ )
oG101 1%
[¥ o314} 2%
oGi01 I
ol 4%
e ifsil S
jeditat &
DOLG3 T
oa1os A
oo195 Ok
oG byr
onLG? 11%
o110 12%
oo111 134
oniig 144
00113 15%
Do114 165
oo115 17%

END OF COMPILATICH'

oorvi23 INJCE il R SAAAAIZ PARTL coen kO3 FARTZ
W1 FARTS oo R TAVAY FARTG O RODAALAG FARTT

NN

2 3

FUNCTICN VAFRESAT)

TH1S FUNCTICN COMFUTES A VARCR FarssuRE GIVEN A CEW FOINT TEMERATURE
1T USES THE *GOFF-GRATCH® RELATILH SEECIFIED EN THE "BMITHSINIAN
METECRQ DGTCAL TABLES®.

TRATIO=373.16/T

FARTI=a T.OUZIRTRATIONT.) )

FART2:5 . (ZRUASALCC1Ga TRATION

PARTE=d 5.491492uTRATIO=1.})
PARTA=anal . /el 4FARTE) } -1, )38  13ROE-U3) +3. 005714
FART7=11.3dd4l el L/ TRATION)

PARTSzZw axif 3=FARTT)-1.0%] 33165 4T
PARTSPARTZ2-FARTI+FARTA-FART]
VAFRES=Z10, $=FARTS

RETURN

EMNG

ND CIAGNISTICS.

Wi R RAWOT FARTD
W) ROAWASL TRATIO

o
pre ksl

9%

£15 PARTS
WA WAFRES



MAF , & RACMAEG / SLANT , TLGOUT A SLANT

MAP tiiZ3-lins2

ACCRESS LIMIY
STARTING ACCRK

WRES DECIMAL

HNSWTCE/FOR
MREN K S AFOIR
MNANC & /FOR
NCF & /FOR
WFTCHE/FCR
MNECCYE/FOR
NFTVE/FOR
MNCNVTS/FOR
MNOLOSE/FOR
NDLK S /FCR
MBSEL $/FCR
MFCAS/TOR
MNOFLIUIS/FOR
BRCLOR/AUTL
BBIN/UIL
BEINOTALIL
BOSCOMAUTL
WININE /FOR
MINFTS/FOR
NOT 1 H$ /FOR
NOUT$ /PR
MHTS/FOR

[UV.LY TR |

LB LIVEGRLIE.

L] HATN

N RACMIC

M COEF.
IN YAFRE
IN TRAMS

IN TEMTAE

k-]
Ess 021320

s

COyness G25412

1GSGT TEANK

SEGMENT MAIN

B I I R R R ]

o

oo 025412

[s 2} LvaN]
0a3022
o01G50
GO1130
01334
0G1635
001771
002014
os2247
2410
002533
002605

2641

GL2 7G4
003133
GD4513
01014341
005316

Q4000 O7A3TY

14587 CBANK

oGzt
001047
o01127
11333
Fi1634
N TTD
nh2O13
GLieze6
LOZAGT
izs32
ey T
iz640

52703

003132
G34012
4340
045315
L6223

L] NN

™

RN RNND DD

2% Lew v il

PR Y]
Gaohi12
04rwiaz
GATLTS

04G139
04220

045245

o402
Q3022
043306
043660
043702
N43726
643137
043771

73377

Gatvill
eI A |
AT
Gani27

0an247
Gatiz44

042446

Cem2r
fA2nE
G43657
G43752
Ga3725
G43736
G43TTO
0444507

96



NICERE/FCR
MFCHK S 7FOR

NTACE/FOR
NEXFS3/FCR
EOCLOF /UL
CECFLHAUIL
ERULE/UTL
BOOUT AUTE
SARTE/FOR
ASINCOSEFOR
HIEUF 8 /FOR
UHSTS aCCrMI BLOCKR)
HEMINT TO6RAFOR
NOSYMEAFCR
HIERLAFOIR
NCEWF §/TOR
STNCOBEAFCR
ALOGCS /FOR
MEXFEE/FOR
NERRE/FOR
EXFS$/FOR
BNECC

VL AGHM
LAELY

ERMRKNV FMSFC

CCMFATAHSFC
KDY MIF C

PLOTYV
oLV

SCCTAD

XAXISY

LINRY

NOMLWY

ERRLHNY

ERRMLY

HOLDV/MSFC

SFTCIV/MSFC

CRACS

CGG aCOMMON ELOCK)
SIZEV/HSFC

MEGENR

s A e e S s e e

-

w -

DiGz2e
IeIsT

ohri6l
iTeas
LEAT > )

517
7557
waT T3
D3103s
11217
G11447
011532
a11572
G11724
012542
012235
Gi12572
M 2661

012754
013024

013370

013220
013423

013451

Q13473

013531

013620

D14256

014574

D14676

otso12

015047

L1511

615143

[r o]
015225

GLiedse
CurT1en

L7244
Tri7314
HiTS16

47556
LAY & ]
LO Lo Y]
011216
011446
011531
011571
oL1vyz2y
Girata
12234
012571
G266
12753

13023
013367

Gi13417

913402
91 %1314

G13472
013535
G13617
014255
G14573
014675
015511
G15hi46
015107

L1144

ai1sz224

G15372

on o NNRNN

NN RN

E':C NDNﬁNDNGNUNQSDSOENDONDSQSEDNNNNN

NOomnND

Ua410 G44112
044113 G4a254
044255 044326
G44327 G44375
044371 G444450

Q44441 Gad440

044441 C447H4
0447105 G44716
044717 N44744

044745 G45006
GasldT 45533
UCHSY S

045534 Na5540
Gd45541 G45679

Das6?i La5712
045713 Gak753
045754 Gaeli25
L4EEs Laspi2
Cd6243 GAG223
048224 N46262
O4e263 TaG3Wi
046301 G48316
46317 46376
Q46377 46414
046415 NaB435
BLANSECOMMIN

fagatd G46432
g4y (46441
B AR SCOMITN

GaGAa2 G4B457
046460 GABAEL
Dapd6l (46476
046477 D46576
046577 G4GH14
046615 G4GETT
BLANK §COMMON

G467 046744
BLANKECOMMON

046745 G4e761
BLAMNKECOMMON

Gas762 GABTTS
BLANCECCMMON

4E775 DATULZ
BLANCECOMMIN

047003 G47513
BLANSECOMM_N

UG rula Detey
G47016 TL47003
047534 047036
047537 047052
BLARKFCOMMON

047053 G47140
BLANKS$COMMIN

97



TADL1IY

ECLY

CAMRAY 1
SHXYY . 1
RITE2Y )
VCHARY . 1
AFRNTY 1
FRINTY 1
CRICIY 1
SETMIV/MSFC | 1
1CFRMS 1

SCOMAS aCCOHMCN ELOCK)

FLOTS 1
XSCALY 1
LINEY 1

3 alOoMMoN ELOCK)
Z2 aCOMHMON ELOCK)
Z1 alCOMATN CLOCK)
BLANKECOMMON aCOMMIN BLOCK)Y

HAIN 1
3
]
RACHID 1
3
3
CCF 3
VAFRES 1
TRANS 1
3
TEMTAB 1
3

sYsSssRl 1BS. LEVEL 57N

014313

015606

015647

016115

016366

016437

016557

047354

017433

Q17756

020631

aziive

021320
I3

Q24075
21

024403

024473
4!

025203
4}

G156LS

015646

GiGit4

O1635T

0616436

16556

017353

017432

G17755

L2630

021171

21317

G24074

Gz4402

24472

oeszu2

25412

EMD OF COLLECTION - TIMC 3.293 SECCNGS

cB8clac SutanoncSomngoEoEnguoo

NDANDNQNO&NGINU

Da714) D47461
0472862 047576
Ga7577 L4T6A2
Ga7643 47666
047667 DATGGT
G767 GATTUS
a6 GA47734
647735 T4TIEL
17761 Goles
D52 G533
G534 DSWSE
BLANKEICCHTIIN
056053 D504061
G562 G50105
GHiI06 G5U222
BLANR SCOHMMIN
055223 NSL23T
BLANSICTMMIN
fsnzal LESN2TT
SCOMME

650304 G541
G50414 550431
650432 055561
o5n62 052237
SOCMAS

G52240 G52345
052346 U52375
052376 D5241€
652417 Uiszagy
052421 552425
092426 Oriilsz
GTU156 071641

D71642 GT26114
BLANKCECOMMIN
2

Gre6tZ LT2676
BLANK $COMMON
Iz

oreer? GrZzrAa
BLANKSCOOHMIN
gr2mil Gr2731
BLANKECOMN
G72732 0730634
BLANKEOOMMIN
zIz

073035 OT3377
BLANK $COMMOH
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MAF, S RACHMAF / SLAMT | TLOGN T /SLANT S

MAPG LGO23-DA/Z2U-18" 31

ADCRESS LIMITS
STARTING ADCARESS

WORES DECIMAL

HNSWTCEAFCR
NRELKE/FOR
NAWWNC $/FOR
MWLF §/FCOR
NBCCVE/TCR
WFTCHS/FOR
NFTVE/FOR
NCNVT £ /FOR
NCLOSE/FOR
MDBLK$/TOR
NOSEL S /FOR
MUFCAS/FOR
MOFOOS/FOR
|aRatKiiss R
BOIM/UTL
BOINOT/UTL
BBCOM/UTL
NOTINS/FOR
MNOUTE/FCR
NIOER$/FCR
NININSZFOR
RINPTS/FOR

=~uli, )
LB LIVIsRLIB.
IN HAIN
In RACHIC
IN CCEF
IN VAFRES
IN TRANS
IN TEMTAD
oL L4567 Ogoes Ge03T2
GEUiTET
10104 1BANK 8443 COANS
SEGMENT HAIN Do106A G24567
i o000 GO1621
1 GOLn22 ONa7
i oGS0 01127
1 CLi1130 GL1333
t  GUL338 (Di1467
1 o470 1770
1 DO17T1 OO2n1d
1 OoPh14 GG2246
i o0z24aT OR40T
) 002410 062532
1 L2533 O2Ghg
1 Oh2els o264l

1 rrEeal CORTON

oOE7Thg GN3231
Ga3z232 GU4206
DG42G7 Ohd4341
DU4342 GL4ASTD
04571 Ghs450

- e M e b

N mrMNR

™

mumMNNDOO

04 )

[l x ]
40012
Qardisz
CaATGTE

046130
0220

045245

042447
G43032
043306
D43660
043571

043723
044026
D4afi51

GEGATE

i1l
Gateis
g7l
G401 27

o421 ?
GAG244

042446

43031
043305
043657
G43670
043722
042025
44650
L44G73
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