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1. INTRODUCTION

The LOJTRA5 computer code(1) and its predecessors, LOWTRAN2, 3, 3B and
4(2.3,4.5) developed by the Air Force Geophysics Laboratory (AFGL), are

widely used to calculate atmospheric transmittance and radiation in the

0.25-28 um spectral region at a resolution of 20 cm-l. These codes include

the effects of scattering and absorption by atmospheric molecules and

aerosols. LOWTRAN5 is easily used and allows the user considerable flexi-

bility in selecting model atmospheres, aerosol type and distribution, local

radiosonde data and atmospheric paths. The spectral resolution is determined

by the model used for molecular line absorption and emission, since the other
.components, molecular continuum absorption and aerosol extinction, exhibit

a slowly varying spectral structure. For calculational efficiency LOWTRAN5

utilizes temperature-independent molecular absorption coefficients and approxi-

mates molecular line absorption by a one-parameter band model which has a

spectral resolution of 20 cma . This paper discusses a modified version of

LOJTRAN5 which includes, (1) an increase in the spectral resolution from 20

to 5 cm" 1, (2) the addition of the temperature dependence of the molecular

absorption coefficients, and (3) the use of a multi-parameter, Doppler-

Lorentz band model for calculation of molecular transmittance. All other

LOWTRAN5 features such as aerosol models, molecular and aerosol scattering,

continuum components and refractive effects remain unchanged.

The use of band model approximations in atmospheric transmittance calcu-

lations has been thoroughly reviewed by Anding ( 6 ) (1967) and more recently

by LaRocca and Turner 7 ) (1975). The most recent contributions to this area,

which are not covered in the reviews, includes work by Aoki, (8) Creunzel,(9 )

and Pierluissi et l!10 )" The main contribution of this effort is a synthesis

of previous theoretical formulations into an entirely theoretical, unique

model incorporated into an operational version of LOWTRAN5. The primary

features of the model include:

1-1
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1. Temperature dependent absorption coefficients and line density

param.ters;

2. Explicit evaluation of the exact expression for the equivalent

width of a Voigt line in a finite spectral interval,

3. Inclusion of the molecular continuum absorption due to the tails

of lines originating outside a given spectral interval,

4. Relatively high spectral resolution (5 cm"1 ) for a band model,

5. Temperature and frequency dependent collision broadened line-

widths, and,

6. Power law approximation to the transmittance of a finite number

of lines.

The 5 cm 1 band model parameters have been developed using the molecular

data in the AFGL HITRAN(11 ) line atlas for the major atmospheric absorbers

(C020 N20 CO, CR4 , 03, 02, H20). The absorption coefficient, S/d, and line
-1density, l/d, band model parameters were determined at 5 cm resolution

from 400-10,000 cm 1 (1-25 lim) and at 200, 225, 250, 275, and 300K.

A combined Doppler-Lorentz band model is used to approximate the

change in molecular transmittance due to the altitude dependence of the

lineshape. The Curtis-Godson (12' 13) approximation is used for multilayered

transmittance calculations.

The philosophy for incorporating the 5 cm71 band model option, hereafter

referred to as NHOD, has been to minimize all coding changes to LOMTRAN5.

While developing OD, and interfacing it with LOWTRAN5, it was found that

some minor changes to the code would increase its overall utility. As a

result, the code modifications presented in this report are divided into

two categories: those required to implement the EMOD option and optional

changes which increase the code's general usefulness or its compatibility

with different machines. The required and optional changes are indicated

in the listing (Appendix D) with an asterisk and a colon respectively as

part of the sequence number.

1-2



The BIMOD option requires the addition of six subroutines and the use of

an external disc or tape file which contains the band model parameters, The

BMOD option is activated by an additional input parameter (JBMOD) which has

been added to Card 1 and by allowing access to a binary file with the band

model parameters. Otherwise, the usual LOWTAN four-card sequence of data

cards is unchanged, unless the Print/Plot Package described below is used.

Optional changes to the program include a Print/Plot Package, generali-

zation of some statements, and inclusion of a blackbody source term. As part
-1

of the Print/Plot Package the results calculated at 5 cm resolution can

be degraded through a user-specified slit function; the results are printed

in tabular form. The user can request transmittance and/or radiance plots

as a function of either wavenumber or wavelength. Several LOWTEAN5 state-

ments have been generalized to a more standard FORTRAN format which should

increase the ease of implementation. A background blackbody source, which

previously was restricted to reside at sea level, can now be located at any

altitude.

This report provides description and documentation for implementing the

5 cm- 1 capability into LOWTRAN5. This report is intended as a supplement

to the LOWTRAN5 Users' Manual.(1 ) The molecular transmittance model and the

band model parameters used in BMOD are presented in Section 2. The modifica-

tions to the LOWTRAN5 code are described in Section 3. Input instructions

are given in Section 4. The appendices consist of a detailed description of

the Print/Plot Package, flowcharts for the additional subroutines, a list of

variables, a complete program listing, sample cases with input and output,

and a narrative description for implementing the BMOD option to LOWTRAN5.

Comparison of the execution time for cases run with and without the

MOD option are presented in Table 1. Our experience on the Aerodyne PRInE

400 computing system is that the 5 cm-1 capability is roughly a factor of two

to four slower than the regular LOWTRAN5.

1-3
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2. MOLECULAR TRANSMITTANCE MODEL

2.1 Single Line Equivalent Width

The expression used In the modified LOWTRA5 code to calculate molecular

transmittance is based on a statistical model ( 1 4 , 1 5 ' 1 6 ) for a finite number

of lines in a finite spectral Interval, and is given by

11 ( t/d (1)

where x is transmittance, W is the average of the single line equivalent

width over the line strength distribution in the spectral interval, n is the

effective number of lines, and d is the mean line spacing. The number of

lines is related to the spacing by

n - Aw/d (2)

where Aw is the width of the Interval. For large values of n, generally

n > 10, Eq. (1) simplifies to a more recognizable exponential form given by

lim T - exp(-Wat/d) (3)

For the molecular species and relatively low temperatures encountered in the

Earth's atmosphere, the spectral line density is sufficiently small (generally

n < 10 for Aw -.5 co 1 ), so that the power law transmittance approximation in

Eq. (1) is preferred.
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There are many approximations available(17 ) for calculating the equiva-

lent width; the different approximations are valid for different regimes,

Doppler or collision broadening, weak line or strong line, etc. However,

no single approximation is adequate for the range of pressures and optical

pathlengths encountered in atmospheric transmission calculations. Rather

than Incorporate different approximations, we directly evaluate the

exact expression for the equivalent width of a single line with a Voigt

lineshape; Wsa is given by

Xm

W Bt= (2yD/(ln2)1 /2) f (I - expj-(Su/YD)(n2//r)1 1 2 (x.Y)})dx (4a)

0

F(x,y) -
y f y +(-t) dt (4b)J. 2+ (X-t)

x - (ln2)11 2 ( Wo)/YD

(4c)

y - (ln2)1 /2 YC/YD

where yD is the Doppler linewidth, yC is the collision broadened linewidth,

S is line strength, u is optical pathlength, w is frequency, x is dimensionless

frequency, y is dimensionless linewidth, and F(x,y) is the Voigt lineshape

function. Numerical integration of Eq. (4a) from 0 to xm is extremely time

consuming; however, it is not necessary to numerically integrate over the

entire interval. There is always a value of x, say x., beyond which the

asymptotic expression for F(x,y) is quite accurate and is given by

* 2-2



lim F(z.y) - (5)

Thus, Eq. (4a) can be numerically integrated up to xt, and from xi to xm the

integration is given directly by

-2 _2

F exp(-8 2 /x 2 )dx = B z a m e + '" -erf(z M) - erf(z ]

8 = VSu/yD)(ln2/) ' ) (6)

z - B/x

where the error function, erf(z), is evaluated by a rational approximation.
(1 8 )

For evaluation of F(xy) in the numerical integration, an algorithm developed

by Humlicek(19 ) is used. At lower altitudes, where collision broadening pre-
2

dominates, x is of order 10 and at higher altitudes, where Doppler and

collision broadening are comparable, an xi of 3 or less is usually sufficient.

A typical value of x , for Aw/2 - 2.5 cm- , is x = 10 3 .

At altitudes where Doppler broadening predominates (y < 10 - 3) the equiva-

lent width integral is approximated as the sum of a pure Doppler (y - 0)

equivalent width and the asymptotic contribution with x 3, where the

Doppler equivalent ( 1 7 ) width is -given by

ham W5 ,D /n YD ln 1+ (1n2/2) (uY(7)
y- 0
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2.2 Curtis-Godson Approximation

Paths through a real atmosphere usually pass through regions of changing
(12.13)pressure, temperature and/or concentration. The Curtis-Godson approxi-

mation replaces an inhomogeneous path with a homogeneous one by using average

values for the equivalent width and transmittance parameters. The Curtis-

Godson approximation is very good for paths where the teuperature or species

gradient Is not particularly steep. This is certainly the case for atmospheric

paths where the temperature variations for arbitrary paths fall within the

range of 200 to 300K. The total optical depth is a sum over contributions

from the Individual layers and is given by

(S/d)u - i (S/d)t AUi (8)

where AuI is the Incremental optical path and (S/d) t is the average molecular

absorption coefficient for the i'th layer. This quantity is used as the

weighting function in calculating the mean value of y/d, which is given by

(d) - (y/d)1 (S/d)i Au*/(S/d)u (9)

where y stands for either yC or YD" The average values of the line density,

l/d, and total number of lines, n, are analogously defined. The equivalent

width is eelculated with

Su - (S/d)u/(y /d) , (10)

YD (D

and the transmittance is computed with

- (l/d) (11)

2-4
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2.3 Line Win& Absorption

The tranmittance, as approximated by Eq. (1), takes into account only

lines which originate within the spectral Interval, and, for these lines,

only the fraction of the line profile which falls within the interval is

included in the computation of the equivalent width by Eq. (4a). This approx-

ination Is reasonable in the strongly absorbing region of a band; however,

because the absorptivity is expressed in terms of the local line strength

distribution, it becomes a poor approximation In regions where the lines

are weak or nonexistent. This typically occurs in the center and far wings

of a band (i.e., past the band head), and also in spectral intervals con-

taining no lines which are in the vicinity of isolated strong lines. For

these situations, the local absorption is dominated by the accumulated tails

of the stronger lines originating outside the interval. The effect of line

wing absorption is included in the transmittance by

- - exp (12)

where C is the molecular line wing continuum absorption coefficient. Them
determination of Cm is discussed in a later section.

2.4 S/d and l/d Parameters

The S/d and 1/d band model parameters were generated from the AFPL

RITRAN line atlas by

S /d (u, T) S s(O)]/w(3
(13)

2-5



where S(T) Is the Integrated line strength of the i'th transition at tempera-

ture, T, and Aw Is the spectral resolution. The sms in Eq. (13) are subject

to the constraint that the line center, w,, of each transition Included fall

within the spectral Interval, w - Aw/2 w <w + Aw/2. The line strength

at an arbitrary tenperature, can be scaled from the HITRAN line strength at a

reference temperature, T, by

S1(T - 'v (To)Qr (To)
(14)

x JI~l - am L-hcw,/(kTa)/(l - exp [-hcuwi/(kTo)3) Si(T.)

where Ov and Qr are the vibrational and rotational partition functions, and

E iis the energy of the lo er transition state.

-1
The S/d and l/d parmetrs were computed at 5 cm resolution from 400 to

10,000 cm (1-25 i) and at 200, 225, 250, 275, and 300K. Following the

WTRAN format, the band model parameters of the uniformly mixed gases (CO2 ,

N2 0, CO, CH4 , 02) were combined according to atmospheric mixing ratio, Xa,

by

S/dmi S. -Eu i]AW

(15),,,_
Band model parameters for the nonuniformly mIxed gases, R20 and 03. were

calculated Individually according to Eq. (13). For the uniformly uied

species an average molecular weight ii , and line broadening parameter,

2-6
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au ix, were also determined, as they are required in the evaluation of the

Doppler-Lorentz curve-of-growth. These quantities were calculated as line

strength weighted averages by

M MXZ ESim3E]. sinj (16)

where an analogous expression was used for umix"

2.5 Line Wing Continuum Absorption Coefficients

The approximate contribution of the line tail absorption in the k'th

spectral interval is given by

(T P, T T)Y x((i - w) (17)

0 Ig~k (wi wk)

where X(w1 - wk) is a form factor expressing deviation from Lorentzian
behavior, and the sum is over all spectral intervals, i, excluding i - k.
We have calculated C m(T, P, W) for all the bands of H20 and C02 on the
same wavenumber and temperature grid as the S/d and l/d parameters. For

the CO2 bands the Burch(
2 0,2 1 ,22) form factor was used, while for the H20

bands 250 cm-1 Lorentz tails were assumed.

2.6 Examples of land Model Parameters

Examples of the S/d (molecular absorption coefficient) and 1/d (line

density) band model parmeters and the continuum absorption coefficients for

the uniformly mixed gases and H20 are shown in Figs. 1 through 5. The temp-

erature variation of the S/d parameter for the unlformly mixed gases in the

2-7
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Figure 1. Temperature Dependence of the Figure 2. Temperature Dependence of the
Uniformly Mixed Gas Molecular Uniformly Mixed Gas Line

Absorption Coefficient. Density Parameter.

.3 WUtNn LYD MXD

*I200k

Figure 3. Temperature Dependence of the Uniformly
Mixed Gas Molecular and Continuum Absorption
Coefficients in the Band Head Region of the
4.3 umn CO 2 Band.
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spectral. region of the 4.3 Um CO2 absorption is found in Fig. 1. A signifi-

cant temperature variation is seen to occur throughout this region for the

range of atmospheric temperatures typically encountered below 100 km altitude.

in atmospheric transmission calculations, the band model parameters at inter-

mediate temperatures are determined by linear extrapolation from the tabulated

values at 200, 225, 250, 275, and 300K. The temperature dependence of the

line density, I/d, parameter in the 4.3 Um region is displayed in Fig. 2.

The spectral region about the band head of the CO2 4.3 um band has been

previously studied because of its potential use for satellite sounding of

atmospheric temperature and density. (23,24) The relative contribution of

the molecular and continuum absorption coefficients in this spectral region

are shown in Fig. 3. There is a strong temperature dependence of the molec-

ular absorption coefficients from 2380-2400 cm , about an order of magnitude

variation from 200 to 300K. A much weaker temperature dependence is calculated
for the continuum absorption. The continuum component below 2380 cm- 1 is

typically two or more orders of magnitude smaller than the molecular absorp-

tion coefficient. The molecular and continuum absorption coefficients for

the low wavenumber portion of the 2.7 Um H20 band are shown in Fig. 4. In

several of the pronounced micro-window regions, such as 3535, 3625, and-1
3665 cm , the continuum absorption is comparable to the molecular absorp-

tion. The line density parameter for the 2.7 U m H20 band is found in Fig. 5.

2.7 Comparisons of LOWTRAN5 and LOWTRAN5(BMOD)

Examples of transmittance and radiation calculations with the LOWTRA1N5

and LOWTRAN(BMOD) options are displayed in Figs. 6 through 15. These compari-

sons highlight the similarities and differences between the two options for

a variety of atmospheric paths. It is apparent that if the 5 cm- BMOD calcu-

lations were degraded to the 20 cm- LOWTRAN5 calculations, the overall agree-

ment would be quite good. However, at 5 cm-1 resolution, large deviations

from the lower resolution calculations occur. The horizontal path transmit-

tances in Figs. 6 through 9 demonstrate the altitude dependence of the two

2-10
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Figure 6. Comparison of LOWTRAN5 (Band Model) and LOURAIN5 Atmospheric
Transmission Predictions for a 5 km Horizontal Path at
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Transmission Predictions for a 19.6 km Horizontal Path at
12.0 km Altitude.
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Figure 11. Comparison of LOWTRAN5 (Band Model) and LOWTRAN5 Atmospheric
Transmission Predictions for the Wings of the 4.3 um CO2 Band.
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options. The path lengths at each altitude were chosen to give an identical

molecular column density for the uniformly mixed gases. The increased trans-

mittance with increased altitude is chiefly due to curve-of-growth effects.

That is, as altitude increases, the molecular linewidth decreases, and the

centers of lines become more opaque while the wings become more transparent.

The differences between the two models reflect different curve-of-growth

formulations. In LOWTRANS, the one parameter curve-of-growth, reduces to

the familiar weak and strong line limits, for small and large absorber

amounts respectively, which is essentially a collisional broadening trans-

mittance model. In LOWTRAN5(BMOD), the equivalent width calculation

includes both collisional and Doppler broadening effects.

2.8 Comparison of LOWTRAN5 Models to Measurements

Comparison of LOWTRAN5 predictions for both the 20 cm"1 and 5 cm- 1

options with transmittance and background radiance measurements are shown

in Figs. 16 through 21. In Figs. 16 and 17 the LOWTRAN5 predictions are

compared to transmission data obtained by APGL (Sandford, et al.) (25) in

the vicinity of Johnston Island. It is seen that the LOWTRAN5(BHOD)

results closely follow the 4 cm- 1 interferometric data. In Fig. 18, the

LOTRAN5(BMOD) predictions generally follow the 2 cm 1 General Dynamics

(Blay et al.) (26) transmission data, although, there is a significant

discrepancy around 2.3 un. Similar calculations with LOWTRAN5 have compared

better with the data in this region, which suggests that some H20 lines may

be missing from the HITRAN compilation in this region. Background radiance

predictions are compared to measurements(27'28'2 9 ) in Figs. 19 through 21,

where the LOWTRAN5(BMOD) calculations closely parallel the data in all

cases.
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3. MODIFICATIONS TO LOWTRAN5

The coding modifications to LOWTRA5 fall into two general categories.

The first category, which is discussed in subsection 3.1 and 3.2, covers

changes required to implement the BMOD option (5 cm"1 spectral resolution).

The second category is optional changes which, although not required for the

EMOD option, do serve to increase the code's overall capabilities. The option-

al changes discussed in subsection 3.3 include:

* The Print/Plot Package for plots and use of a slit function

* A blackbody source term at any H2 for radiation calculations

* Formatted READ and WRITE statements for general machine compatibility

* I/O device nmbers in comon blocks to facilitate device assigrments

* LOWTRAN5 data n a BLKDATA subroutine for general machine compatibility

* LWTRAN5 File 7 commented out because of the Print/Plot Package.

The required changes are indicated in the program listing by an asterisk

before the sequence number; the optional changes are indicated by a colon.

The required and non-required changes are guided by the philosophy that the

Impact on the LOWTRAN5 coding be minimized.

3.1 Implmentation of the 5 cm- Capability

A new control parameter (JEHOD) on Card 1 selects a spectral resolution

of 5 or 20 cm- 1 . When using the 3MOD option, an external tape or disc file

containing the band model parameters in binary format is required for program

execution.

3-1
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Several changes have been made to the LOWTRhN5 comon blocks. The

new input parameter JEMOD has been added to common /CARD1/, because it is

one of the input parameters on Card 1. Additionally, a new comon block,

/CARD4/, has been added to the main program LOWEM and to subroutines BMDATA

and LIB. These subroutines need to know whether an additional LOWMAN case

is being calculated. The common block, /BIDCO/, is shared by B3!IATA and

BMOD. It contains variables used in the band model calculations. Addi-

itionally, the pressure, PRES(68), has been added to blank common.

Several modifications were necessary in the calculation of the absorber

amounts for H20, the UHIX gases and 03. In LOWTRAN, the equivalent horizontal

path parameters (EH), which are defined as the equivalent absorber density

for a 1 km horizontal path at each altitude, are defined as the product of the

actual absorber densities and an empirical scaling law which approximates

the effects of altitude on the curve-of-growth. Since EMOD uses the unscaled

absorber density for these species, they are calculated in subroutine HPROF and

stored in the Ei array in place of the scaled absorber densities. In a regular

LOWRANS calculation, the array WPATH(i) calculated in subroutine PATH stores

the equivalent absorber density for the total path from the observer through

the i'th layer. Since BMOD uses the Curtis-Godson approximation to calculate

an equivalent optical depth, the incremental absorber density for the path through

each layer is needed and is stored in WPATH. Additionally, the mean pressure for

each layer is calculated in subroutine PATH and stored in blank comnon as PRES.

It should be noted that the mean pressure and temperature of the layer in which

HI (or H2) fall is used by BMOD and not the mean pressure between El (or H2)

and the layer boundary. This can lead to a small interpolation error in the band

model coefficients but has little impact on the calculated trausmittances.

The interface between the regular LOWTRANS and the BHOD option is made through

subroutine calls made in subroutine TRANS. The one call to BMDATA reads the

binary file header, skips over the vavenumber blocks to the first wavenumber of

the calculation and calculates wavenumber-independent quantities. The calls to

subroutine EMOD are made once for each vavenumber and then additionally in the-loop

3-2
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over atmospheric layers that calculates the molecular transmittance. On the first

call, BMOD checks for the next read and sets up the calculation for the subsequent

loop over layers; the atmospheric transmittance is calculated at 5 cm- 1 spectral

resolution in the second call. The approximately forty lines in TRANS, which

calculate the H20, UMIX, and 03 transmittance at 20 cm
- resolution are skipped.

3.1.1 Subroutine BMATA

Subroutine MDATA is called once each calculation from line TRA *313 in

TRANS. This subroutine makes the initial binary file read and calculates wave-

number-independent quantitites for subsequent use by subroutine BMOD.

After reading the file header BMDATA checks the wavenwuber range

requested by the user to see if it falls within the range in the file. If

the requested interval is totally outside of the band model parameter range,

the program stops with an error message. However, if the requested wave-

number interval is only partially outside of the allowed range, the program

readjusts the upper and/or lower wavenumbers to the file's values and pro-

ceeds with the calculation. The next read skips over wavenumber blocks

in the file until it reaches the wavenumber block containing V1, the initial

wavenumber.

If the option IXY - 1 is used, the next calculation has the sane atmos-

pheric and path parameters but a new wavenumber range. In this case, the

call to BMDATA only rewinds the file and performs the initial reads. The

common block /CARD4/ was added to pass the value of IXY to BMDATA.

When using the BKOD option, the array WPATH contains the incremental

optical depths for each layer. However, WPATH is not calculated by subroutine

PATH when the path lies completely within one atmospheric layer, so it must be

specified in subroutine EMATA for use by subroutine BMOD. Next, the absorber

densities (UPATH) are converted to the units of ca-amagats to be consistent with

the units of the band model parameters. The absorber density conversion factors

from the regular LOWTRAN5 units to those used in LOWTRAN5 (BMOD) are:
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SPECIES LOWTRAN5 LOWTRAN5 (BMOD)

2 3
R20 1 gm/cm2  - 1.25 x 10 cm amagat

tmix Gases lko - 1.0 x 10 cm amagat

03 1 cm amagat - 1 cm amagat

where 1 amagat 1 1 atm at STP. Finally, several wavenumber indep endent quan-

tities for each layer are calculated in BMDATA and stored in the appropriate

arrays for later use by BMOD. These are, 'T, the pressure normalized to one

atmosphere (P/P ), and the temperature indices for interpolation of the band

model parameters.

3.1.2 Subroutine BMOD

Subroutine BMOD calculates the transmittance using the statistical band model

described in subsection 2.1. Its initial call is made once every wavenumber

from TRANS (line TRA*1283), and subsequent calls are made for each layer

to calculate the transmittance from line TRA*1394. On the first call BMOD

checks to see if the next block of band model parameters needs to be read

(IW is the counting variable) and then zeros out quantities for the trans-

mittance calculations. On the subsequent call(s), EMOD calculates the

total optical depth and transmittance for each species. The continuum con-
-1

tribution due to tails of H 20 and CO2 lines originating outside the 5 cm

interval are included in the calculation. BMOD returns the transmittance for

each species and required path to TRANS. The transmittances are stored in the

regular LOWTRAN5 transmittance array (TX).

The call(s) made by TRANS to EMOD for calculating the transmittance

is Imbedded in a loop over atmospheric layers. When only transmittance is

calculated, this DO-loop in TRANS consists of one pass. When atmospheric

radiation is calculated, the TRANS loop is over all layers, because the

radiation depends on the incremental change in transmittance for each layer.

The Curtis-Godson approximation for the statistical band model also requires
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the contribution from each layer for transmittance calculations. In

keeping with the philosophy of minimizing changes to the basic LOWTRAN5

program, this layer .loop is done in BHOD for transmittance-only calculations

and in TRANS for radiation calculations. Thus, the layer loop in BMOD con-

sists of just one pass when TRANS is looping over all layers and vice-versa.

Subroutine BHOD determines whether the loop in TRANS is over one layer or all

layers and then adjusts its own loop variable accordingly (line BHO 570).

The curve-of-growth used in the statistical model is based on the

equivalent width of a single average line in an interval. The equivalent

width is calculated by subroutine EWIDTH using a Voigt lineshape to combine

the Doppler and Lorentz lineshapes. The Curtis-Godson approximation is used

to calculate the Lorentz alfwidth (SI), Doppler halfwidth (52) and line

density (S3) for the equivalent homogeneous path (see Eqs. (8) and (9)).

The effective number of lines is calculated from Eq. (11).
-1

In addition to the molecular contributions from lines within each 5 cm

spectral interval, contributions from tails of H2 0 and CO2 lines external to

that interval are also included. Since these tails have a smooth spectral

structure, they form a continuum component, and Eq. (12) is used to calcu-

late the transmittance. Only the CO2 tails are considered in the UMIX gases.

The tail contributions and the molecular components are combined (multiplied

together) and stored in the matrix TX. These values for the transmittance

are then used by subroutine TRANS in its calculation of the total atmospheric

transmittance and radiation.

3.1.3 Subroutine CALC

CALC is called by subroutine EMOD (line BHO 720) to determine the band model

parameters for arbitrary temperatures. The tabulated band model parameters

are linearly nterpolated over temperature for each layer. If the atmospheric

temperature is outside of the temperature range of the tabulated parameters,

the entry for either the lowest or highest temperature is returned.
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3.1.4 Subroutine EWIDTH

EWIDTH is called by subroutine BMOD (line BMO 980) to calculate the equiv-

alent width of a single average line for the 5 cm" 1 interval. As discussed in

subsection 2.1, the Voigt lineshape is numerically integrated over the

full interval using Eqs. (4) to (7). When the optical depth at the line

center is less than MMN/w Beer's law is used. Otherwise EWIDTH compares

the relative values of the Doppler and Lorentz halfwidths and selects

the proper formula for the numerical integration.

Several numerical approximations are used in calculating the equivalent

width. Equation (4b) is the real part of the complex error function
(1 8)

and is calculated in subroutine CPF12. The region out to three halfwidths

is calculated by using a linear approximation for Eq. (4) in the integration

interval. From a study of various combinations for the number of integration

intervals for each halfwidth (ISTEP) and the number of halfwidths from the

line center (NALF), integrating out to three halfwidths in six steps was

found to represent a reasonable trade-off between numerical accuracy and

execution time. The region beyond three halfwidths of the line center is

calculated using Eq. (6).

3.1.5 Subroutine ERFU

ERFU is used by EWIDTH (line EWI 760) to calculate the error function

as part of the evaluation of Eq. (6). A polynomial approximation which is

accurate to better than 2.5 x 10
- 5 is used. (18)

3.1.6 Subroutine CPF12

CPF12 is called by WIDTH (line EWI 560) to calculate the complex error

function(18 ) and its first derivative. The real part is identical to Eq. (4b),

and the first derivative is used to approximate its trequency dependence when

performing the integration of Eq. (4a). The complex error function subroutine,
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which was developed by J. Humlicek, (19) is based on a 12'th order Hermite

polynomial approximation. We investigated using only an 8'th order approxima-

tion, but the results were not sufficiently accurate.

3.2 Data Tape for the Band Model Parameters

The tabulated band model parameters are stored in an external file. The

file has approximately 23,000 entries. It contains the S/d and 1/d parameters

for five temperatures plus the average linewidth and molecular weight for each

species at 5 cm-1 increments. The four species stored in the file are H20, the

UMIX gases, 03, and the 120 and CO2 line wings. The data for the four species

are blocked in 100 cm- 1 increments (20 wavenumber points) for the wavenumber range

from 400 cm- 1 to 9990 cm- 1. The tape is delivered with the data written in for-

matted form (120 characters/line). However, a binary file is expected by LOWTRAN5

because of the significant difference in the execution speed. Conversion of the

formatted file to binary format on the user's system is discussed further in

Appendix F, and a sample program listing is in Appendix G.

3.3 Optional Changes

The optional changes to the coding are modifications which either increase

the code's usefulness or make it more compatible with other computers (e.g.,

CDC, UNIVAC, DEC, IBM, Honeywell, etc.). These changes are indicated by a

colon and can easily be ignored by the user. If the user wishes to just

implement the BMOD option on his already operational version of LOWTRAN5,

only the BM1DATA, BMOD, CALC, EWIDTH, ERFU, and CPF2 subroutines need to be

added (though this procedure is not recommended). Making the changes indicated

by asterisks in the program and preparing the binary tape will complete the

implementation. The optional changes in this version of LOWTRAN5 and their

motivation are described below.
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3.3.1 Slit Function and Plotting Package

The Print/Plot Package was developed at Aerodyne Research, Inc. for use

with the LWTRAN5 computer code on its PRIME 400 system. A detailed des-

cription is given In Appendix A; the input parameters are described in Section 4.

The slit function allows the user to degrade the 5 cm"1 calculations to

a lower spectral resolution. The slit function is defined by specifying the

weighting factors for up to eight wavenumber points. The routine is self-

normalizing so the user can specify arbitrary values for the weights and

wavemumber increments. The results are presented in tabular form with each

transmittance or radiation value being printed twice. The first tabulation

has two significant figures for a quick scan of the results, and the

second one contains five significant figures.*

The plot package allows the user to plot results as part of the calcula-

tion. As a minimum the user only needs to specify the title and the dimensions

of the plots. However, he can specify other parameters such as the wavenumber

interval and the interval at which the transmittance or radiation are presented.

Usually the print/plot package will make its own selection. The MODEL - 10

option can be used to obtain multiple plots from the same calculation. For

example, when using a slit function the degraded results can be calculated

and plotted after the undegraded results are plotted.

3.3.2 Blackbody Source Term at R2

A blackbody radiation source at R2 is always included in LOWTRAN5 for

look-down paths when H2 falls within the first layer. The optional change

allows a blackbody source term to be included for arbitrary H2. Radiation

calculations with no source term are obtained by specifying IDMSS - 1 (for
the radiation calculation) and zero or a negative temperature for TBOUND (to

remove the source term).

This does not imply that the calculated results have this accuracy.
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3.3.3 Generalized READ and WRITE Statements

The READ and PRINT statements were generalized to provide a version that

can be easily Implemented on the lartest aumber of FORTRAN compilers. The unfor-

matted PRINT statements were changed to WRITE statements with the addition of the

logical unit associated with input. The READ statements that did not refer-

ence FORTRAN logical units were modified to include the unit number. Unit

numbers are indicated by integer variables so that their assignments may

easily be changed.

3.3.4 FORTRAN Logical Unit and File Assignments

Integer variables are used throughout this version of LOWTRAN5 for the

FORTRAN logical units (FLUs) in all program I/O. This aids in implementing

the code in facilities that have different FLUs default values for particular

devices. Table 2 displays the variable names for the FLUs, where the

variable names are assigned their values, and the value and file type asso-

ciated with each variable. Changing the indicated line in the progrm is all

that is necessary to change the FLU assignment. The COMMON blocks DEVNUM and

PLTDEV are used to communicate the FLUs from program module to program

module.

NIN, NOUT and NSTOR (FLUs 5, 6 and 7, respectively) have their same

meaning as in the original version of LOWTRAN5. All other FLUs have been
added to this version. NPLT contains the same transmittance and radiance

values that are written to NSTOR, but in binary. The file associated with

NPLT is used as input to the Print/Plot Package. NTBL is associated with the

input binary file that contains the band model parameters. This file is read

by subroutines SHOD and BMDATA. NSCR is associated with a scratch file used

b7 the Print/Plot Package to store and retrieve degraded spectra. NPLT is

the FLU associated with the CALCOMP-type plotting device (if any) on the

computer system.
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TABLE 2 - FORTRAN LOGICAL UNIT (FLU) ASSIGN ENTS

VARIABLE ASSIGNED FLU FILE
NAME IN DESCRIPTION ASSIGNMENT TYPE

KIN LOW:1237 INPUT FILE 5 READ ONLY

NOUT LOW:1238 PRINTED OUTPUT FILE 6 WRITE ONLY

NSTOR* LOW:1239 SECONDARY OUTPUT FILE 7 WRITE ONLY

NPLT LOW:123A INFO FOR PRINT/PLOT 9 TEMPORARY
PACKAGE READ/WRITE

NTBL BMD 350 BINARY-BAND MODEL 12 READ ONLY
PARAMETERS

NSCR LIB 320 SCRATCH PAD FOR 11 TEMPORARY
PLOTTING READ/WRITE

NPLTR LIB 460 CALCOMP-TYPE PLOT 4 WRITE ONLY
DEVICE

*References to NSTOR have been commented out.

3.3.5 BLOCK DATA Restructure

The original version of LOWTRAN5 contained several named BLOCK DATA sub-

programs. Some of the DATA statements in the BLOCK DATA modules contain

non-standard ANSI FORTRAN syntax. In an attempt to make this version of

LOWTRAN5 more universal, the BLOCK DATA structure was changed.

All the named BLOCK DATA subprograms were concentrated into one un-named

BLOCK DATA routine. The comons for storing the Cl, C2 and C3 data were removed

as these data are only used in one subroutine, C1DTA, C2DTA, C3DTA, respectively.

Any DATA statements with "implied-do loop" syntax were changed into a

standard syntax. In order to keep the number of continuation cards to less

than twenty, some arrays were added and placed in EQUIVALENCE with the larger

L04TRAN5 arrays in the DATA statements.
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4, INPUT INSTRUCTIONS

The first four data cards are identical to those for LOWTRAN5 Vith the

exception of the addition of JBMOD to Card 1. The second group of cards

specifies the parameters for the optional Print/Plot Package. The input

parameters are given in Table 3. For completeness, the regular LOWTRAN5

input cards are summarized in subsection 4.1. More detailed information

can be found in the LOWTRAN5 User's Manual. (1 ) Instructions for specifying

the Print/Plot parameters are given in subsection 4.2.

TABLE 3 - LOWTRAN5 INPUT DATA

CARD
-NUMER PARAMETERS FORMAT

I MODEL, I1]ME, ITTPE, LEN, j.P, IM, 1113, 2F10.3, 213, F11.3, 12
M1, M2, X3, ML, IMISS, RO,
TBOUND, ISEASK, ZVULCN, VIS,

(IF MODEL - 7 AND DI - 1)

1A Z, P, T, DP, RH, WH, WO, .HAZE, 3F10.3, 2F5.1, 3E10.3,
VlSI, DIAl, SEA1, IVULI F7.3, 311

2 Rl, H2, ANGLE, ANGE, BETA 7F10.3

(REPLACES CARD 2 WHEN MODEL -0)

2' H, P. T, DP, IN, WH, WO, RANGE 3F10.3, 2F5.1, 2E10.3, F10.3

3 V1, V2, DV 710.3

I. IXY 13

5 TITLE 204

6 MSLT, MIT, liLT, NS, WIDTH, 412. 2X, 2F10.0
SHIFT

(SLIT 7U[4CTIOm PARAMETERS)

7A 1SS(I), 1 " 1, NS 6710.5
73 SS(I), I 1, NS 8F10.5

(PLOTING PARAMETERS)

IA AZIS, ZINT, mD, DT, I aNx 4110.4, 110
83 TAXIS, TINT, TEND, OTT, WHINY 4E10.4, 110
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4.1 L067TRhN5 Input Parameters

The instructions and user options given here are the same as the

regular LOTRAN5 code excepting some changes to Card 1. The changes are

the MODEL - 10 option, use of a blackbody source for arbitrary H2, and the

JBMOD option. The user is directed to the LOWTRAN5 User's Manuel (1 ) for

further explanation, especially for the aerosol models.

CARD: MODEL, IHAZE, ITYPE, LEN, JP, IM, Ml, M2, M3, ML, IEMISS, RO,

TBOUND, ISEASN, IVULCN, VIS, JWMOD
(Format 1113, 2F10.3, 213, F11.3, 12)

MODEL - 0 Meteorological data for a horizontal path
(Card 2' follows)

- 1 Tropical atmosphere

2 Midlatitude sumer

a 3 Midlatitude winter

* 4 Subarctic summer

* 5 Subarctic winter

* 6 1962 U.S. Standard

t 7 User specified atmospheric profile

* 10 Skip to plot package (Card 4 follows).

IHAZE 0 No aerosol attenuation

1 Rural model, 23 km visibility

2 Rural model, 5 km visibility

3 Maritime model, 23 km visibility

* 4 Maritime model, 5 km visibility

5 Urban model, 5 km visibility

6 Tropospheric model, 50 km visibility

7 User-defined extinction model

8 FOGl (advection fog), 0.2 km visibility

9 FOG2 (radiation fog), 0.5 km visibility

ti
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A

ITYPE - 1 Horizontal (constant-pressure) path

a 2 Slant path from 12 (source) to El (observer)

- 3 Slant path from space (source) to 31 (observer)

IN a 0 Normal operation

- 1 Selects the long dr4 ward path when 0 < 3I13 < 12

JP a 0 Normal operation

- 1 Suppress printed output

IM a 0 Subsequent calculations to be run with MODEL - 7

a 1 Radiosonde data to be read in initially

Ml - 0 Normal operation

- 1-6 Selects temperature and pressure altitude profile
from the appropriate model atmosphere

142 a 0 Normal operation

a 1-6 Selects corresponding water vapor model profile

M3 " 0 Normal operation

a 1-6 Selects corresponding ozone model profile

L, a 0 Normal operation

0 Number of user-specified levels (when IM = 1)

3IKISS - 0 Transmittance only

- 1 Transmittance and radiation calculated

1O - 0 Earth radius appropriate to model atmosphere

(If MODEL - 0 or 7, the midlatitude value of
6371.23 km is used)

, 0 User-specified value
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TIOUND > 0 Blackbody temperature of source at H2

c 0 No blackbody source at H2 (only atmospheric radiance
is calculated)

J•

ISEASN - 0 Season determined from value of MODEL
Spring-Sumer for MODEL - 0,1,2,4,6,7
Fall-Winter for MODEL - 3,5

a 1 Spring-Sumer

= 2 Fall-Winter

IVULCN - 0,1 Background stratospheric profile and extinction

a 2 Moderate volcanic profile and aged volcanic
extinction

w 3 High volcanic profile and fresh volcanic
extinction

= 4 High volcanic profile and aged volcanic extinction

a 5 Moderate volcanic profile and fresh volcanic
extinction

VIS @ 0 Visibility range (km)

0 Default value set by IHAZE

JIMOD - 0 Regular LOWTRAN5

= 1 5 cm"1 BMOD option

(S) IA: (Insert vhen MODEL - 7)

Z, P, T, DP, RH, WH, WO, AHAZE, VISI, IHAI, ISEAl, IVULI

(Format 3F10.3, 2F5.1, 3E10.1, F7.3, 311)

Z = Altitude (ki)

P - Pressure (mb)

T - Ambient temperature (Q
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DP - Dew-point temperature (0 0)

- Relative humidity (1)

WE Water vapor density (gmi -3)

WO - ozone density (gmu73a)

AHAZE - Aerosol numiber density (normalized by the user to
the required meteorological range using the
LOWTRAN extinction coefficients)

VIS1 M Ieteorological range (kmn) f or the altitude, Z

IHAI Aerosol extinction and meteorological range control

for the altitude, Z

ISEAl: - Aerosol season control for the altitude, Z

IVULl - Aerosol profile and extinction control for the
altitude, Z

CAR.D 2: Hl, H2, ANGLE, RANGE, BETA

(Format 7F10.3)

E1 Altitude of observer

92 - Altitude of path start (source altitude in
radiation calculations)

ANGLE - Initial zenith angle measured from H1 (degrees)

RANGE - Path length (kin)

BETA - Earth center angle subtended by El and 92
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CARD 2': (Replaces Card 2 when MODEL - 0)

Hl, P, T, DP, RH, WH, WO, RANGE

(Format 3F10.3, 2F5.1, 2E10.3, F10.3)

HI Altitude of horizontal, constant-pressure path

P,T,DP,RH, Defined under Card(s) 1A
WH,WO

RANGE - Path length (kin)

CARD 3: VI, V2, DV

(Format 7F10.3)

Vi Initial wavenumber (cm
")

V2 - Final vavenumber (cm-1)

DV - Wavenumber increment (cm 
- 1 )

(must be 5 cm- 1 when JBMOD - 1)

CARD 4: IXY (Format 13)

IXY 0 End of calculation

= 1 Only select new Cards 3 and 4-8
= 2 Select new data sequence

a 3 Only select new Cards 2 and 4-8

= 4 Only select new Cards 1 and 4-8

The new data cards specified by IXY are read after the Print/Plot

control cards (Cards 5-8).
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4.2 Print/Plot Parameters

The second group of input cards determines the options for the Print/

Plot Package. The LOWTRAN transmittance and radiation calculations are

written to an external file (NPLT) which is rewound and read by this output

section. Multiple calls which allow specification of different output for-

mats for the &me calculation are obtained by repeating the calculation

(IXY - 2 or 4) and then setting MODEL - 10 on Card 1. In this case, the

transmittance calculations are skipped, and the previous results can be printed

and/or plotted in a different format (e.g., vs wavenumber and then vs wave-

length). The general sequence for the output control cards is as follows:

Card 5 TITLE

Card 6 Print/Plot Control Parameters

Cards 7A,B Slit Function Parameters

Cards 8A,B Plotting Parameters

The output subroutines are executed in one call to subroutine LIB,

which is made Just after reading Card 4 of the regular LOWTRAN5 input data

sequence.

CARD 5: TITLE

(Format 20A4)

This title is printed on the plots and tabulated output.

CARD 6: NSLT, MPRT, NPLT, WIDTH, SHIFT

(Fornat 412, 2X, 2F10.0)

4-7



MSLT - 0 Repeat the previous case with no change in
parameters; (cannot have MSLT - 0 on the first
case)

a 1 Use the calculated results directly

= 2 Degrade using the slit function

EPRT - 0 Do not print any results

- 1 Print tranmittance only

- 2 Print radiation only

- 3 Print transmittance and radiation

HPLT - 0 Skip plots

- (1,-1) Plot transmittance vs (cm 1  UM)

- (21-2) Plot radiance vs (cm- 1 , i)

- (3-3) Plot transmittance and radiance vs (cm- 1 , M)

NS M Number of (XSS, SS) points to define the slit
function (max. 8)

WIDTH - Total width of the slit function base in cm

SHIFT - Shift (cm- ) in the midpoint of the slit function
for the next calculational point in degrading the
spectrum

If MSLT - 0, the Print/Plot parameters are used from the previous case;

then the other parameters on Card 6 are zero, and Cards 7 and 8 are skipped.

If no slit function is desired (MSLT - 1) or if the previously specified slit

function is repeated (MSLT - 0), Cards 7A and 7B are omitted. MPLT is the

control variable which governs the number and type of plots.
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CARD 7A: XSS(I), (I 1 1, NS) (Format 8F10.5)

CARD 7B: SS(I), (I 1 1, NS) (Format 8F10.5)

XSS - Wavenumber coordinates of slit function points

Ss - Values of the weighting function at the XSS points

An example of a generalized slit function is given in Fig. 22 for an

arbitrary set of XSS and SS values. The results which have been calculated
at the resolution specified by DV (5 cm-1 for the BMOD option!) are degraded

by integrating over the slit function. Interpolation between the user-

specified points is linear. High order polynomial interpolations can be

used by changing the value of the parameter NDEG in Subroutine GEN. The

slit function is self normalizing, so arbitrary values of SS and XSS can be

used. That is, the span of the slit coordinate points, IXSSma x - XSSmin1,

is normalized to WIDTH, and the area of the weighting function points over

XSS is normalized to unity. For example, a triangular slit function, which

has a spectral resolution of 40 cm- 1 (FWHM) and, whose spectrum is calculated
-1

in increments of 10 cm , is given by:

NS a 3 XSS - -1.0, 0.0, 1.0

WIDTH - 80. SS - 0.0, 1.0, 0.0

SHIFT - 10.

CARD 8A: XAXIS, XINIT, XEND, DXT, NMINX (Format 4E10.4, 110)

CARD 8B: TAXIS, YINIT, YEND, DYT, NKINY (Format 4E10.4, 110)

(XAXIS, YAXIS) - Length of (x-axis, y-axis) in inches

(XINIT, YINIT) - Value of (x,y) at the origin (optional)

(XEND, TEND) - Upper limits of (x,y) (optional)
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-1.0 0. / \
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+1.0 0.

WAVENUMBER (C2- 1)

Figure 22. Example of the Generalized Slit Function for a
Simple Triangular Slit. The Values of XSS and
SS are Tabulated.

(DXT, DYT) a (xy) units between major tic marks (optional)

(NMTNX, NMINY) - Number of minor tic marks between the major
ones (optional)

Except for KAXIS and YAXIS, which determine the physical dimensions of

the graph, the plotting variables need not be specified. The default values

are determined internally. For example, the default values of XINIT and

XEND are V1 and V2.
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APPENDIX A

LOWTRAN5 PRINT/PLOT PACKAGE

A.1 INTRODUCTION

A.2 PLOTTER SUBROUTINES
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A.1 INTRODUCTION

In addition to the 5 -1 option, a Print/Plot Package is Included

with this version of LOWTRAN5. Since its only interface with the main

program is through one call statement in the main program and four writes

to FLU NPLT by subroutine TRANS, the user has the option whether or not to

use this additional capability with no impact on the rest of the program.

The Print/Plot Package expands the output capabilities of the code to

allow the user to:

e Spectrally degrade the results using a user-specified slit

function; and

e Tabulate the calculated transmittance and/or radiation as a

function of vavenumber or wavelength; and

e Generate plots on the user's plotter.

By using the MODEL - 10 option, multiple calls to the Print/Plot Package

through subroutine LIB can be made so that the results from a single calcula-

tion can be presented in different formats (undegraded and degraded spectra,

plots vs. wavenumber and vs. wavelength, etc.).

The Print/Plot Package consists of the subroutines listed in Table A.1.

The first six subroutines are part of the LOWTRAN5 program, and the second

eight are calls to the plotter. The second group (or a suitable modifica-

tion thereof) must be furnished by the user's facility as part of its plotting

library. The plotter subroutines which the Print/Plot Package expects the

user to provide are described in Section A.2.
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TABLE A. 1 - PRINT/PLOT SUBROUTINES

NAME ARGUMENTS FUNCTION

LOWTRAN5 SUBROUTINES (PRINT/PLOT PACKAGE)

LIB MSLTO, LPLT CALLS SLIT FUNCTION
_______________________________ SETSUPOUTPUTANDPLOTS

ALL PRINTS/PLOTS UNDEGRADED
SPECTRUM

GEN WIDTH,SHIFT,ZSS,SS,NS CALCULATES SLIT FUNCTION

PROUT -PRINTS OUTPUT AND PLOTS CURVES

WRTDAT N,X,Y SETS UP DATA FOR PROUT

TERP XCX ,Y ,NDEG ,NPTS ,IER PERFORMS NEWTON' S INTERPOLATION
FOR DISCRETE DATA POINTS

PLOTTER SUBROUTINES (USER' S INSTALLATION)

PLOT X,Y,IPEN PLOTS A VECTOR/MOVES PEN

SYMBOL XY,HITE ,ARRAY ,THETANCHARS PLOTS VECTORED SYMBOLS

NUMBER X,Y,HITE,RNUM,THETA,NDEC PLOTS REAL NUMBER

LINE XARMAY,YARMAY,NPTS,INC,LINCTL, PLOTS LINE FROM~ SCALED
ISYM ARRAYS

axis X,Y,TITLE,NCHARS,AXLEN,THETA, PLOTS A LABELED AXIS
RLEAST ,DELTAV ,DELTAT ,RMJ:

INITP$ IPDEV, IEDEV INITIALIZES PLOT PACKAGE

ENDPLT -TERMINATES PLOTTING

WHERE X,Y,FAC GIVES PEN COORDINATES
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TABLE A. 2 - LOCATION OF CALLS TO EXTERNAL ?LOTTER

SUBROUTINE
NAME CALLING LOCATION FUNCTION

INITP$ LIB 910 INITIAL CALL TO THE PLOTTER

PLOT LIB 920 MOVES PEN TO THE ORIGIN

PLOT LIB 1280 RESETS ORIGIN FOR NEXT PLOT

ENDPLT LIB 1340 CLOSE PLOTTING FILES BEFORE STOPPING

AXIS PRO 730 DRAW X-AXIS

AXIS PRO 740 DRAW SCALE ON TOP AND PRINT TITLE

AXIS PRO 750 DRAW Y-AXIS

AXIS PRO 760 DRAW SCALE ON RIGHT-HAND SIDE

SYMBOL PRO 780 PRINTS NORMALIZATION LABEL
(IF PLOT IS RENORMALIZED)

WHERE PRO 790 LOCATE PEN

NUMBER PRO 810 WRITE EXPONENT OF RENORMALIZATION

WHERE PRO 820 LOCATE PEN

SY14BOL PRO 830 PRINT LABEL

LINE PRO 1140 PLOT LINE
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A,2 PLOTTER SUBROUTINES

The plotter library used at Aerodyne Research, Inc. is a modification of

DIPLOT. Prime DIPLOT (Device Independent PLOT Package) is designed to allow

the user to direct his plotter output to the plotter, using the industry

accepted Calcomp calling sequences.

SUBROUTINE CALLING SEQUENCES

The FORTRAN subroutines used in the Print/Plot Package for LOWTRAN5 are

described below. All linear arguments are in inches.

Subroutine PLOT - Basic Pen Movement Control

The PLOT subroutine allows the user to draw a vector or move the pen

from one point to another. Optionally, the origin may be reset to the given

X and Y coordinates, depending on the value of the pen control variable

(IPEN).

Calling Sequence:

CALL PLOT (x,y,ipen)

x,y The coordinates to which the pen is to be moved,

relative to the current origin

ipen The pen control variable, set as follows:

Value Meaning

2 lower pen and move

3 raise pen and move

-2 lower pen, move, and reset origin to
given x,y

-3 raise pen, move, and reset origin to
given xy
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Subroutine SYMBOL - Plots Vectored Symbols

This subroutine will plot an ASCII character string as vectored symbols.

The full ascii character set is supported, including the 26 lower case charac-

ters. Also, it is possible to plot one of the 10 centered symbols by setting

ARRAY to the appropriate number (0-9) and setting NCHARS to -1 or -2.

Calling Sequence:

CALL SYMBOL (x,y,hite,array,theta,nchars)

x,y The coordinates of the lover left-hand corner of the

first character to be plotted, or the coordinates

of the centered symbol if NCHARS is -1 or -2.

hite Height of the characters to be plotted

array ASCII array or special symbol code

theta The angle of rotation

nchars The number of characters to be plotted or, if a

special symbol is to be plotted:

Value Meaning

-1 raise pen before moving

-2 lower pen before moving, thus drawing a
part of the line or curve

Subrout4ne NUMBER - Plots a Real Number

This routine will plot any real number to a user-specified number of

decimal places. Leading zeroes and spaces are suppressed.
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Calling Sequence:

CALL NUMBER (x,y,hiternum, theta,ndec)

xy Coordinates of the lower left-hand corner of the

first digit to be plotted

hite Height of the output string

Mum The real number to be plotted

theta The angle of rotation of the string

ndec Number of decimal places to be plotted as follows:

Value Meaning

>0 plot number to 'ndec' decimal places

0 plot no decimal places, but do plot a
decimal point (.)

-1 plot integer part only

Subroutine LINE - Plots a Line from -To Arrays

This subroutine will plot a line from 2 scaled X and Y arrays. Optionally,

the plotted line may consist of a line only, a line with centered symbols at

user-specified intervals, or centered symbols only, depending on the line con-

trol variable (LINCTL). Note that this line has been scaled by subroutine

PROUT, and the two extra elements are added to the end of the data array

being plotted. The first element represents the first value for the plot

range, and the second element represents the change in units per inch.
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Calling Sequence:

CALL LINE (xarray,yarraynpts,inc,linctlisym)

xarray,yarray The two arrays used to plot the line;

these may be scaled by SCALE before use by LINE

npts Number of data points to be plotted

nc The increment of the subscript for consecutive

elements within the array

linctl Line plotting control variable, set as follows:

Value Meaning

0 line is drawn connecting points

<0 symbol is drawn at each IABS(linctl)
'th point; no line is drawn

1.0 symbol is drawn at each (linctl)i'th
point; a line is drawn connecting the
points

isym The number of the special symbol to be drawn, if any

Subroutine AXIS - Plots a Labeled Axis

This routine will plot a labeled axis with user-specified tic mark

variations, labels, and length.

Calling Sequence:

CALL AXIS (x,y,titls,ncbars,axlen,theta,rleastdeltav,deltat,min)

xy The coordinates of the left-hand end of the axis

title ASCII title of the axis
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nchars Number of characters in the title -'if >0, tic marks,

calibration, and title will appear on the counter-

clockwise side of the axis; if <0, they will appear

on the clockwise side of the axis; nchars should be

<0 for X axis, >0 for Y axis

axlen Length of axis

theta Angle of rotation of axis, calibration, and title

rleast. The minimum value in the array - this may be name

of the first extra element of the array returned

by SCALE

deltav The change in value of the array for each inch to be

plotted - this may be the name of the second extra

element of the array returned by SCALE

deltat The change in value of the array between plotted

tic marks

amin The number of minor (uncalibrated) tic marks between

major ones

Subroutine WHERE - Returns Current Pen Position

The WHERE subroutine returns the current pen position in the two given

variables, thus locating a "lost" pen. This is useful in determining pen

position after a call to subroutine SYMBOL.

Calling Sequence:

CALL WHERE (x,y,fac)

xy The current scaled pen position relative to the origin

fac Current factor
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Subroutine INITP$ - Plot Initialization

This routine allows the progrm to specify the plot and error devices.

The dimensions of the plotter bed are assumed to be internal so they are

not specified in the call.

Calling Sequence:

CALL INITP$ (ipdev, iedev)

ipdev Plot device number

iedev Error device number

NOTE: This is not a standard Calcomp call. The appropriate initializa-

tion routine at the user's facility should replace this.

Subroutine ENDPLT - Plot Termination

This subroutine will dump any points in the buffer and close any plot

or error files.

Calling Sequence:

CALL ENDPLT
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SUBROUTINE BM~DATA

EnIaTAL 
WE

IF .1 ls ETR

IF PATH WITHIN YESN
SINGLE LAYER PH

NO
50

SCONSISTENT UNITS FOR OPTICAL DEPTH

MACUL n -I DEPMNENT QUANTITIES
DETERMMN LAYE TD2-? INDICES
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SUBROUTINE BPIOD

CALL 
N

IF1 0 40S

REMN RET OKRFBADMOE

DTERMINE VALUE OF
DEA FOR LAYER LOOP

SSTART SPECIES LOOP

IF S/d C 10-14 cm-1 AMGT YES 90
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SUBROUTINE IHOD (Cant)

1 2

START LAYER LOOP

OPTICAL DEPTH OF LIKE OPTICAL DEPTH AND MEJ

CALCULATE BAND MODEL CURVES OF GROWTHj

90 END SPECIES LOOP

I CACULAXE CO2 TAIS FOR THE DMI1 GASES

STORE RESULTS IN REGUAR LOTRAN MRAYS (TX)
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SUBROUTINE CALC

RT11E > is

E uIE DTA -O 1 VADES 
1

RETURN

30

REURN
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SUBROUTINIE EWIDTH

START

DETERMINE

LARGEST

LIN5WIDTH

WEAK YES



SUBROUTINE FWIDTH (Cant.)

BEGIN EQUIVALENT
WIDTH INTEGRATION
AT OUTER BOUNDARY

FISYTORVTIVE

CNTRIBUTION YE

INREURNT

INTGRA

a *>a

p * KADD



SUBROUTINE LIE

INITIALIZE
FOlTaN LOGICAL

UNITS
AND

FLAGS

READ
TITLE

AND
SLIT FUNCTION

INFO r

SETUP FOR
PRINT AND

PLOT OF

PR.INT/ - PLOT OF
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SUBROUTINE ALL

START

READ HEADER

OPLT
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SUBROUTINE GEN

START

DOES

HEADER
FROM i

NORMALIZE

SLIT
FPUNCTION

TREA SIUN CTIO_______________
RESULTO EITHE
TRANSMISSION/

RADIANCE VLE

n IlN L

RE-UR

CALCULATE AND-----,,qA



SUBROUTINE PROUT

START

CALCULAT
SMOLIG

PARAKETERS

PLOT AXES

READ1

3 ____ 
O

(D DAT F. . ... - - - -

NSCR.'~



SCALE BL=C

AND FREQUENCY
OPTICN

PLOT LINE
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SUBROUTINE WRTDAT

START

WRITE ONq
NSCR

DEPENDENT

VARIABLE BLOCK
FOR PLO=ING

1) STORE AXOF
EPENENT VARIAB

2) ZERO BLOCK
COUNTER

RETURN
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SUBROUTINE TERP

START

SETUP:
1)NM3ER OF POINTS

TO USER
2) HIGH INDEX

3)LOW INDEX

USING
NEWTONS
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APPENDIX C

LIST OF VARIABLES

CA1 ME SUBROUTINES

C.2 COMNI BLOCKS
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C.1 NEW SUBROUTINES

- SUBROUTINE BMDATA -

IDV Frequency Increment

IK Loop Counting Variable for Layers

IT Loop Counting Variable for Temperature

j Loop Counting Variable

JBLOCK Number of Data Blocks for the Initial Read

5V Loop Counting Variable for Reading the Tape

K Loop Counting Variable for Species

KSPEC Number of Species on Data Tape

N Loop Counting Variable for Temperature

NV Number of Wavenumber Entries on the Tape

TT Temperature

UNITS Conversion Factors to Units of cm amagat

VA Lowest Frequency on Data Tape

VB Highest Frequency on Data Tape
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- SUBROUTINE BMOD -

ABSM Value of S/d Returned by CALC

ACBAR Mean Lorentz Halfwidth Times Line Density

ADBAR Mean Doppler Halfwidth Times Line Density

ANLINE Number of Equivalent Lines in an Interval

DINV Line Density Parameter (l/d)

FACI Incremental Optical Depth

FAC2 Constant for Doppler Lineshape

FAC3 Constant for Collision Curve of Growth Calculation

JT Index for Temperature Interpolation of Band Model Parameters

JV Loop Counting Variable for Reading the Data Tape

K Species Loop Counting Variable

KSPEC Number of Species on Data Tape

L Loop Counting Variable for Layers

LMAX Upper Limit of Layer Loop

1M11 Lower Limit of Layer Loop

N Loop Counting Variable

ODBAR Mean Value of the Line Density (l/d)

SI Summing Variable for ACBAR

S2 Summing Variable for ADBAR

S3 Suning Variable for ODBAR

TRANS Transmittance

TT Temperature

WSL Equivalent Width of a Single Line

XS Optical Depth
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-SUBROUTINE EWIDTH-

ACBAR Path Average Collision Linewidth Times Line Density

ADBAR Path Average Doppler Linewidth Times Line Density

ALFC Path Average Collision Linewidth

ALFD Path Average Doppler Linewidth

ALFMAX Larger of ALFC or ALFD

ASYMP Asymptotic Lorentz Tail Contribution to Equivalent Width

Cl 'V ln2

C2 Y'ln2/ir

C3 (Su/YD) Cl

C4 Cl/ALFD

CDRAT Lower Limit of RAT for Switching to Doppler Limit

DELW Integration Step Size

DELX Nondimensional Integration Step Size

DV Spectral Resolution of Calculation

EXPO Voigt Contribution to Equivalent Width Integral

EXPi First Derivative Voigt Contribution to Equivalent Width Integral

FAC Intermediate Calculation Factor

HALFDV DV/2

ISTEP Determines Integration Step Size

NALF Number of Halfwidths to Outer Integration Boundary

NMAX Number of Integration Points from Outer Boundary to Line Center

ODBAR Path Average Line Density

RAT ALFC/ALFD

RT2

RTPI V"

SUM Current Value of Equivalent Width Integral

TTRANS Beer's Law Transmittance
Ul Variable used in Calculation of Asymptotic Tail Contribution

to Equivalent Width

U2 Same as for Ul
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SUBROUTINE EWIDTH (Cont.)

WI Imaginary Part of Complex Error Function

WR Real Part of Complex Error Function (Voigt Function)

WRI First Derivative of WR

WSL Equivalent Width

X Nondimensional Frequency

M(IN Outer Boundary for Numerical Integration of Equivalent Width Integral

XS Used for Weak and Strong Line Limit Checks

XSMAX Lower Limit for Switching to Strong Line Limit

XSMIN Upper Limit for Switching to Weak Line Limit

XSTAR Weak Line Optical Depth

Y ' YC/-YD
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- SUBROUTINE LIB -

BLANK 4 Spaces (Hollerith)

DY Change in Y Axis Value Per Plotted Major Tic Mark

I Do Loop Variable

ITY <0 For Transmission, >0 For Radiance

IX Axis Annotation Index

IXT Vector of Nu.ber of Characters Per Annotation of X Axis

IYT Vector of Number of Characters Per Annotation of Y Axis

JSLOT Stores Current MSLT

LPLT Plot Initial Reaction Flag

MPLT Plot Type

MPLTN Value Input as Plot Type

MPRT Print Type

MPRTN Value Input as Print Type

MSLT Value Input as Slit Function Type

MSLTO Last Slit Function Type

NS Number of Entries Input in Slit Function

NSN Value Input for NS

PLTR Flag for Reading Plot Input

PRTR Flag for Reading Print Input

SHIFT Slit Function Shift

SHIFTN Value Input for SHIFT

SS Weighting Values for Slit Function-1
WIDTH Total Width of Slit Function in cm

WIDTHN Value Input for WIDTH

XEND Upper Limit for X Axis

XORG Plot Origin on Plotter Bed (X Coordinate)
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SUBROUTINE LIE (Cont.)

XSS Wavenumber Coordinate for Slit Function

flIT Array of X Axis Titles

YEND Upper Limit f or Y Axis

YINI Input Value f or YINIT of Counon/YBLOCK/

YORG Plot Origin in Plotter Bed (Y Coordinate)

YTIT Array of Y Axis Titles

-SUBROUTINE ALL -

DV Wavenumber Interval for Data Stored on NPLT

DVZI Double Precision Version of DV

N Number of Data Points Passed to WRTDAT

V Vector That Stores Transmission and Radiance Values

XFF Wavenumber Counter
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- SUBROUTINE GEN -

AREA Area Calculated Under the Slit Function

DV Wavenumber Interval for Data Stored on NPLT

DVM Double Precision Version of D%

FAC Wavenumber Factor for Slit Function Points

FIRST Logical Variable to Indicate the Number of Passes Through
The Routine

I Do Loop Variable

IER Argument of TERP

IS Slit Function Index

IX Wavenumber Counter

IXX First Wavenumber Index in Group

J Do Loop Variable

N Number of Degraded Data Points Passed to WRTDAT

NDEG Order of Interpolation Performed on TERP

NF Number of Undegraded Uavenumber Points in Block

NS Number of Slit Function Points

S Scaled Weighting Values for the Slit Function

SHIFT The Slit Function Shift for the Next Calculation of the
Degraded Spectrum

SS Weighting Values for the Slit Function

SUM Integrated Slit Function Value

TERPV Interpolated Value

V Vector that Stores Transmission and Radiance Values

WIDTH Width of Slit Function in Wavenumbers

XC Centered Slit Function

XF Wavenumber of Block Beginning

XFF Wavenumber Counter

XMID Wavenumber Center of Slit

XS Wavenumber Coordinates of Slit Function

XSS Unscaled Wavenumber Coordinates of Slit Function

i XXWavenumber Counter in Block
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- SUBROUTINE PROUT -

DUMFAC Du my Returned Scale Factor From WHERE

FIRST Logical Flag Which Indicates the First Time Through the
Routine

I Do Loop Index

I1 Data Index for Print Out

DEXP Normal Ratio Exponent for Plotting

II Line Number for Print Out

J Do Loop Index

K Implied Do Loop Index

N Number of Points in the Data Block

Nl Number of Points in the Plotting Block of Data

NCOL Column Number for Print Out

NI Number of Lines to Print

NN End Index of Print Page

NN3 Number of Lines on Print Page

OUT Print Our Array

TEXP Temporary Exponent Storage for Plot Normalization

TNORM1 Characters Used for Normalization Title

TNORM2 TNORM1 Part 2

vSX Wavenumber Temporary Storage

IEND End of X Axis Plot

XNORM X Coordinate for Normalization Title

XPT X Coordinate for Plotted Point

YCHECK YMAX Check for Normalization

YNORM Y Coordinate for Normalization Title

YPT Y Coordinate for Plotted Point
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- SUBROUTINE WRTDAT -

FLAG Logical Flag for Wavenumber to Frequency Conversion

I Do Loop Index

N Number of Data Points in X and Y

X Vector of Independent Variables (Wavenumber or Frequency)

Y Vector of Dependent Variables (Transmission or Radiance)

YI Temporary Storage of Y(I)

- SUBROUTINE TERP -

CON Temporary Storage of Interpolation Function

HI High Index for Interpolation of X Vector

I Do Loop Index

IA Temporary Index for Interpolation Calculation

IER Interpolation, Extrapolation Flag

IL Lower Limit for Interpolation

IM Low Index -1

IR Range Index

IS Temporary Index for Interpolation Calculation

K Do Loop Index

LOW Low Index for Interpolation of X Vector

N Number of Points Used in the Interpolation

NDEG Degree of Interpolating Polynomial

NFIT NDEG + 1

NPTS Number of Entries in X and Y

VAL Temporary Interpolation Value

X Vector of Independent Variables

XC Value of Independent Variable at Which the Interpolated Value
For the Dependent Variable is Desired

Y Vector of Dependent Variables

Yl Temporary Storage Vector for Intermediate Results
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C.2 COMMON BLOCKS

-COM1MON /IZ4DCriI/ SD. OD, ZHWT, ALF0, WT, 33, IW, YTEMP,. TBAND-

ALFO Molecular Linedwidth at STP

IV counting Variable for Frequencies Within a Tape Data Block

JJ indices for Temperature Interpolation of BM Parameters

NTEMP Number of Temperatures for Tabulated BM Parameters

OD Mean Line Density (1/d)

SD Band Model Absorption Parameter (S/d)

TBAND Temperatures for Tabulated BM Parameters

WT Square Root of Temperature

ZMWT Mean Molecular Weight

-COMMl~ON /BMDCOM/ SD, OD, ZMWT, ALF0, WT, 33, IW, NTEMP, TBAND-

ITYPE Print/Plot Type -1 Transmission, -2 Radiance

ISLOT Plot Flag ->0 Plot, <0 No Plot

NEWT Units Flag->0Ocml ,<0 Uzm
IPRT Print Flag ->0 Print, <0 No Print

-CQCMN /SETUP/ ITYPE, ISLOT, NEWT, IPRT

F A Storage Vector of 360 in Length
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C- cKON /BLOC2/Y,X [OR YYn, PRO I] -

Y A Storage Vector of Dependent Variables for Print/Plot of
363 in Length

X A Storage Vector of Independent Variables for Print/Plot of
363 in Length

- cCON /BLOCK3/ARAY [OR i IN PROUT] -

ARRAY A Storage Vector of 363 in Length

- COIMON /VS/ VSl, VS2 -

VSl Lower Bound for Spectral Information in Current Block

VS2 Upper Bound for Spectral Information in Current Block

- COMON /MAXY/'IMAX -

YMAX Largest Value Written on NSCR Used for Plot Scaling
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-COMMON /PLTDEV/NSCR, NPLTR-

NSCR FORTRAN Logical Unit for the Temporary Storage of Degraded
Spectra

NPLTR FORTRAN Logical Unit for the CALCOMP-Type Plotter

- CCMMON /XBLOCK/XTITLE, XAXIS, XINIT, YSCALE, DXT, NMINX -

/YBLOCK/YTITLE, YAXIS, YINIT, YSCALE, DYT, NMINY

XTITLE Vectors of 20 in Length Which Store the Axes Titles
YTITLE
XAXIS Axis Length in InchesYAXIS

XINITYINIT Starting Value for the Respective Axis

XSCALE Change in Axis Value Per Inch for the X-Axis and Y-Axis
YSCALE Respectively

DXT Change in Axis Value Per Plotted Major Tic MarkDYT

NMINX Number of Minor Tic Marks (Between Major Tics) for Each
NMINY Axis

- COMON /PBLOCK/TITLE, ICHAR, JCHAP., KCHAR -

TITLE A Vector of 20 In Length That Stores the Print/Plot Title

ICHAR Number of Characters in X-Axis Annotation (XTITLE)

JCHAR Number of Characters in Y-Axis Annotation (YTITLE)

KCHAR Number of Characters in TITLE

C-13
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APPENDIX D

LISTING OF MODIFIED LOWTRAN5

Changes required to implement the BMOD option are

indicated by an asterisk before the line number.

The optional changes are indicated by a colon.
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C PROGRAM LOWEM(INPUT-128,OUTPUTZ-28,TPE6-OUTPUT, TAPE9, LOW *10
C * TAPE11,TAPE12,TAPES-INPUT) LOW *11
C LOW *12
C MODIFIED FOR 5 CM-I BAND MODEL - OCTOBER 1980 LOW *13
C INCLUDES AERODYNE PLOT PACKAGE LOW :14
C LOW *15
C ******************************************************************LOW 20
C LOWTRAN I NOV 79 - LOW 30
C LOW 40
C AUTHORS LOW 50
C F.X.KNEIZYS LOW 60
C E. P. SHETTLE LOW 70
C L. W. ABREU LOW 80
C J. H. CHETWYND JR. LOW 90
C J.E.A. SELBY LOW 100
C W. 0. GALLERY LOW 110
C R. W. FENN LOW 120
C R. A. MCCLATCHEY LOW 130
C LOW 140
C PROGRAM LOWTRAN CALCULATES THE TRANSMITTANCE AND/OR RADIANCE LOW 150
C OF THE ATMOSPHERE LOW 160
C FROM 350 CM-I TO 40000 CM-I (0.25 TO 28.57 MICRONS) AT 20 CM-I LOW 170
C SPECTRAL RESOLUTION ON A LINEAR WAVENUMBER SCALE. LOW 180
C REFRACTION AND EARTH CURVATURE EFFECTS ARE INCLUDED. ATMOSPHERELOW 190
C IS LAYERED IN ONE KM. INTERVALS BETWEEN 0 AND 25 KM., 5 KM. INTER-LOW 200
C VALS TO 50 KM., A TWENTY KM. INTERVAL TO 70 KM., AND A THIRTY KM. LOW 210
C INTERVAL TO 100 KM. LOW 220
C ******************************************************************L*W 230
C LOW 240
C THE FOLLOWING CARDS SHOULD BE KEYPUNCHED BY THE USER LOW 250
C AND MAILED TO: F.X.KNEIZYS,AFGL/OPI,HANSCOM AFB,MASS 01731 LOW 260
C TE CARDS WILL BE USED TO UPDATE THE AFGL MALING LIST LOW 270
C AND FOR NOTIFICATION TO THE USER OF ERRORS IN THE CODE LOW 280
C LOW 290
C LOW 300
C (USE COLUMNS 21 TO 72) LOW 310
C LOWT5 NAME LOW 320
C LOWT5 COMPANY LOW 330
C LOWT5 ADDRESS LOW 340
C LOW 350
C LOW 360
C ******************************************************************L*W 370
C LOW *371
C THIS VERSION OF LOWTRAN5 HAS BEEN MODIFIED BY AERODYNE RESEARCH, LOW *372
C TO PERFORM THE CALCULATIONS AT A SPECTRAL RESOLUTION OF 5 CM-i. LOW *373
C THIS WORK WAS SUPPORTED BY THE NAVY OPTICAL SIGNATURES PROGRAM, LOW *374
C CHINA LAKE, CALIFORNIA LOW *375
C AUTHORS LOW *376
C L. S. BERNSTEIN LOW *377
C D. C. ROBERTSON LOW *378
C R. HAINES LOW *379
C LOW *37A
C FOR CALCULATIONS AT 5 CM-I, THE USER MUST USE AN EXTERNAL FILE LOW *37B
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C (FILE NO. NTBL) WHICH HAS THE BAND MODEL PARAMETERS. THE 5 C,-I LOU "37C
C BAND MODEL PARAMETERS HAVE BEEN GENERATED FROM THE AFGL HITRAN LOW "37D
C LINE ATLAS FOR THESE SEVEN ATMOSPHERIC MOLECULES: LOW "37E
C H20, C02, 03, CH4, NO, CO AND 02. LO" *37y
C FOLLOWING THE LOUTPAN FORMAT, H20 & 03 ARE CALCULATED SEPARATELY, LOW *37C
C WHILE THE OTHERS ARE LUMPED INTO THE UNIFOPMLY FIXED GASES (C02+) LO.W *3711
C LOU *371
C **********************************************************.*. LOV *37J
C LOU *37Y
C PROGRAM ACTIVATED BY SUBMISSION OF FOUR CARD SEQUENCE AS FOLLOWS LO. 380
C LOU 390
C CARD I MODEL,IRAZE,ITYPE,LEN,JP,IM,IY,M2, ,3,ML,IEfISS,P.O,TBOUND, LOV 400
C 1ISEASN,IVULCN,VIS,JBMOD LOW *410
C FOPRMAT(1113,2FI0.3,213,Fii.3,12) LOV *420
C CARD 2 HI,P2,AKGLE,RANGE,BF.TA FORMAT(7FIO.3) LOV 430
C CAP.D 3 VI, V2, DV FORPMAT(7FI0.3) LOW 440
C CAPP 4 IXY FOPRAT(13) LOW 450
C ******* ADDITIONAL INPUT CARDS FOP. THE PRINT/PLOT PACKAGE ******* LO" :451
C CARD 5 TITLE FOPJI.T(20A4) LOU :452
C CAPD 6 MSLT,I"PRT,M!PLT,NS,VIDITH,SHIFT FORMlAT(412,2X,2FI0.O) LOV :453
C CAPD 7A XSS FORMAT(810.5) LO, :454
C CARD 7B SS FOIMAT(8FIO.5) LOW :455
C CARD 8A XAXIS,XINIT,XEND,DXT,NNINX FORXAT(4E10.4,IIO) LOU :456
C CARD 8B YAXIS,YINIT,YEND,DYT,NMINY FORMAT(4E10.4,IIO) LOW :457
C LOU 460
C I.ODEL-I ,2,3,4,5 OR 6 SELECTS ONE OF THE FOLLOWING HODEL ATY.OSPHERELOW 470
C TROPICALMIDLATITUDE SIWTIR,IDLATITUDE WINTER,SUBARCTIC SUIER, LOW 480
C SUBARCTIC WINTER,OR THE 1962 U.S. STANDARD RESPECTIVELY LOW 490
C IODEL-1O SKIPS DIRECTLY TO PLOTTING PACKAGE USING OLD NPLT FILE LOW :491
C MODEL-O FOP HORIZ. PATH WHEN METEOROL. DATA USED\INSTEAD OF CARD 2LOW 500
C READ HI,P(MB),T(DEG C),DEW PT.TEMP(DEC C).,%REL HUl!IDITY,H20 DENSITLOI: 510
C (GYJ'-3),03 DENSITY(GN.M-3), PANGE(Kli) WITH FORMAT 429. LOU 520
C MODEL-7 W1HEN NEW MODEL ATMOSP IERE(E.G. PADIOSONDE DATA) USED. LOW 530
C DATA CARDS ARE READ IN BETWEEN CARDS I AND 2, AND SHOULD CONTAIN\ LOW 540
C ALTITUDE(I.) ,PRESSURE,TEYP,DEW PT.TEMP,.EL. HUt-IDITY,H20 DENSITY,LOW 550
C 03 DENSITYAEOSOL NO. DENSITY ,VISI,IHA1,ISEAIIVULI FOP.TATLO; 560
C 435 SEE NSMDL FOP DETAILS. LOW 570
C NOTE THAT EITHER DEW PT. TEMP.OR REL. HUIDITY CAN BE USED. LOV 580
C LOU 590
C MI,Y2,Y3, ARE USED TO CHANGE TEMP,H20, AND 03 ALTITUDE PROFILES. LOW 600
C IEMISS"O"TRANSMISSION MODE / IEMISS=1EMISSION MODE LOW 610
C TBOUND-TEMPERATURE OF EARTH IN DEGREES KELVIN LOW 620
C IF TBOUND - ZERO, ASSUMES AIR TEMPERATURE OF MODEL ATMOS. LOW 630
C LO, 640
C IF ThAZE-0 NO AEROSOL EXTINCTION IS COMPTED LOW 650
CCC VIS PARAMKT. ON CARD 1 OVERRIDES DEFAULT IHAZE VALUE LOV 660
CCC NOTE EXPANSION OF IHAZE PARAl=ETR LOW 670
C IHAZE=1 RURAL-23KM LOW 680
C IHAZE=2 RURAL- 5KM LOW 690
C IHAZE-3 MARITIME-23KM LO, 700
C IHAZE-4 MARITIME-5KM Lot: 710
C IHAZE=5 URBAN-5KM LOW 720
C IHAZE-6 TROPOSPHERIC-50YJI LOU, 730
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1

C IHAZE-7 USER DEFINED LOW 740
C IHAZE-8 FOGI - DEFAULT VISIBILITY -0.21KM LOW 750
C IHAZE-9 FOG2 - DEFAULT VISIBILITY ,0.5KM LOW 760
C VISIBILITY PROFILES (NEW PARAMETER-ISEASN) LOW 770
C ISEASN-0 DEFAULTS TO SEASON OF MODEL LOW 780
C ISEASN-i SPRING-SUMMER LOW 790
C ISEASN-2 FALL-WINTER LOW 800
C NEW PARAMETER - IVULCN LOW 810
C 10-30KM AEROSOL TYPE/VIS PROFILE LOW 820
C IVULCN-O DEFAULT TO STRATOSPHERIC BACKGROUND LOW 830
C IVULCN-i STRATOSPHERIC BACKGROUND LOW 840
C IVULCN-2 AED VOLCANIC TYPE/MODERATE VOLCANIC PROFILE LOW 850
C IAGLCN,3 FRESH VOLCANIC TYPE/MIGH VOLCANIC PROFILE LOW 850

C IVULCN-4 ACED VOLCANIC TYPE/HIGH VOLCANIC PROFILE LOW 870
C IVULCN-5 FRESH VOLCANIC TYPE/MODERATE VOLCANIC PROFILE LOW 880
C LOW 890
C ITYPE-1,2 OR 3 INDICATES THE TYPE OF ATMOSPHERIC PATH LOW 900
C ITYPE-3,VERTICAL OR SLANT PATH TO SPACE LOW 910
C ITYPE-2,VERTICAL OR SLANT PATH BETWEEN TWO ALTITUDES LOW 920
C ITYPE-1, CORRESPONDS TO A HORIZONTAL (CONSTANT PRESSURE) PATH LOW 930
C LOW 940

C JBMOD - 0 DEFAULTS TO LOWTRAN5 LOW *941

C - I SELECTS THE 5 CM-I BAND MODEL OPTION LOW *942
C LOW *943
C Hi-OBSERVER ALTITUDE (KM) LOW 950
C H2-SOURCE ALTITUDE (KM) LOW 960
C ANGLE- ZENITH ANGLE AT HI (DEGREES) LOW 970
C RANGE-PATH LENGTH (KM) LOW 980
C BETA-EARTH CENTRE ANGLE LOW 990
C VIS - VISUAL RANGE AT SEA LEVEL (KM) LOW 1000
C (IF ITYPE-I READ HI AND RANGE;IF ITYPE-3 READ Hi AND ANGLE. LOW 1010
C IF ITYPE-2 READ Hi AND TWO OTHER PARAMETERS E.G. H2 AND ANGLE) LOW 1020
C LOW 1030

C VI-INITIAL FREQUENCY (WAVENUMBER CM-I ) INTEGER VALUE LOW 1040
C V2-FINAL FREQUENCY(WAVENUMBER CM-i ) INTEGER VALUE LOW 1050
C DV- FREQUENCY INTERVALS AT WHICH TRANSMITTANCE IS PRINTED LOW 1060
C NOTE -DV MUST BE A MULTIPLE OF 5 CM-i. WHEN JBMOD-1, DV MUST LOV*1070
C BE 5CM-1. USE THE SLIT FUNCTION TO DEGRADE THE RESULTS. LOW*1071
C LOW 1080
C IXY-O TO END DATA ,-I FOR NEW ViV2,DV ONLY , -2 TO CONTINUE DATALOW 1090
C IXY-3 FOR NEW CARD 2 ONLY,-4 FOR NEW CARD I ONLY. LOW 1100
C MSLTO REPEAT PREVIOUS CASE (SKIP CARDS 6 TO 8), -1 NO SLIT FUNCT LOW:ii01
C (SKIP CARDS 6A,6B), -2 DEGRADE USING THE SLIT FUNCTION LOW:ll02
C MPRT-O DON'T PRINT, -1 PRINT TRANS. ONLY, -2 PRINT RADIANCE ONLY, LO:1103
C -3 PRINT TRANS. AND RADIANCE LOW:1104

C VPLT-O SKIP PLOTS, -1 PLOT TRANS. VS CM-1, -2 PLOT RADIANCE, LOW:I105
C -3 PLOT TRANS. AND RADIANCE, -1,-2,-3 SAME BUT PLOT VS MICRON LOW:1106
C NSNUMBER OF DEFINING POINTS (XSS,SS) FOR SLIT FUNCTION LOW:I107

C WIDTH-WIDTH OF BASE(CM-I); SHIFT-INCREMENT TO NEXT SLIT FCN. LOW:1108
C XAXIS-LENGTH OF AXIS(INCHES); (XINIT,XEND)-(FIRST,LAST) X POINTS LOW:II09
C DXT-MAJOR TIC MARK INCREMENT LOW: 110A
C NMINXNO. OF MINOR TICS BETWEEN MAJOR ONES LOW:IIOB

C YAXIS,YINIT,YEND,DYT,NMINY-DITTO FOR THE Y AXIS. LOW:ll0C
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C **********************************OA1110
C LOW:1111
C ~*** **IMPLEMENTATION NOTE ***********O:11
C LITERAL ASSIGNMENTS WILL HAVE TO BE CHANGED FOR MACHINES THAT LOW:1113
C STORE MORE1 THAN 4 CHARACTERS PER SINGLE PRECISION V ,RD (UNIVAC LOW: 1114
C AND CDC). THE DOUBLE PRECISION VARIABLES AFFECTEL ME: LOW:1115
C HZ,SEASN,VULCN,ANOL,ABOL1 ,AEOL2,AHOL3 LOW: 1116
C ADDITIONALLY, SOME1 LITEPALS FOR THE PLOT PACKAGE ARE DESCRIBED LOW:1117
C AT THE TOP OF SUBROUTINE LIB. LOW: 1118
C LOW: 1119

DOUBLE PRECISION HZ ,SEASNVULCN LOW:111A
CmoloON /CARDI/ moDEL,IHAZE,ITYPE,LEN,JP,IM,M1 ,M2,M3,MLf,IEMISS,RO LOW 1120
1 ,TBOUND,ISEASN,IVULCN,VIS ,JBMOD LOW*1130

COMMON ICARD2/ H1,H2,ANGLE,RANGE,BETA,HMIN,RE LOW 1140
CO1MMON /CARD3/ V1,V2,DVAW,C,CW,W(15),E(15),CA,PI LOW 1150
COMMON /CARD4/ IX! LOW 1151
COMMON /CNTRLI LENST,D4AX,M,IJ,J1,J2,JMIN,JETRA,IL,IKMAXNLL,NP1 LOW 1160
1 ,IFIND,NL,I..0 LOW 1170
COMM4ON /HDATA/ Z(34),P(7,34),T(7,34),WH(7,34),WO(7,34) LOW 1180
* SEASN(2),VULCN(5),VSB(9),HZ(15),MI4X(34) LOW 1190
COMMON /DEVNUM/ NIN,NOUT,NSTOR,NPLT,NTBL LOW:1191
COMMlON RELHUM(34),HSTOR(34),EH(15,34),ICH(4),VH(15),TX(15) LOW 1200
COMMON WLAY(34,15),WPATH(68,15),TBBY(68),PRES(68) LOW*1210
COMMON ABSC(4,40) ,EXTC(4 ,40) ,VX2(40) LOW 1220

C LOW:1221
C SPECIFY PLOT CONTROL PARAMETERS LOW: 1222

MSLTO - 0 LOW:1223
LPLT - 0 LOW:1223

C LOW:1224
IXYmO LOW 1230

C SET UP FILE NUMBERS FOR I/O PROCEDURES LOW:1231
C NTBL (USED BY BMDATA & BMOD) IS DECLARED IN BMDATA. LOW:1232
C NSCR (PLOTTING SCRATCH FILE) IS DECLARED IN LIB LOW: 1233

VC NPLTR (PLOTTER FILE NO.) IS DECLARED IN LIB LOW:1234
C TO USE THE NSTOR OUTPUT FILE, REMOVE THE C FROM THESE LINES: LOW: 1235
C LOW 1239,2280-2310,2380 AND TRA 2330,2420 LOW:1236

NIN - 5 LOW: 1237
NOUT - 6 LOW: 1238

C NSTOR -7 LOW: 1239
NPLT a 9 LOW: 123A

C CALL MDTA LOW: 1240
ZMAX-1 5 LOW 1250
P1-2 .0*ASIN(1 .0) LOW 1260
CA-PI/18O. LOW 1270

10 CONTINUE LOW 1280
11.6371.23 LOW 1290
ITIND-O LOW 1300

C JP NE 0 5011155 PRINT LOW 1310
READ (NIN,105) MDEL,IHAZE,ITyPE,LEN,jp,IM,M1,42,M3,ML,IMISS,RO, LOW:1320
ITBOUND, ISEASN,IVULCN ,VISJBMOD LOW*1330

C ID(ISSO0TRANSMISSION MODE / IEMISS-1-EMISSION MODE LOW 1340
IF (IDMISS.EQ.1) WRITE (NOUT,110) LOW:1350
IF (IZKaSS.ZQ.0) WRITE (NOUT,115) LOW:1360
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1F (JZMOD.EQ.1) WITE(NOUT,118) LOW'*1361
LENST-LEN LOW 1370
WITE(NOUT,105) NODEL,IIIAZ,ITYPE,LEN,JP,11,M1,2M3,1HL,IEHISS,RO LOW:1380
1 ,TEOUND ,ISEAS M IVULCN ,VIS ,JBMOD LOW*1390

C SUaP TO PLOT PACKAGE WHEN MODEL-10 LOW: 1391
IF (MODEL.EQ.10) GO TO 77 LOW:1392

15 M-MODEL LOW 1400
IP((M.EQ.3.01J4.EQ.5).AND.ISEASN.EQ.O) ISEASN-2 LOW 1410
IF (VIS.LE.O.O.AND.IHAZE.GT.0) VIS-VSB(IHAZE) LOW 1420
ICH(1 )-IULAZE LOW 1430
ICE(2 -6 LOW 1440
ICI(3 )-9+IVULCN LOW 1450
IdE(4)15 LOW 1460
IF (1I(1).LE.0) ICH(1)-1 LOW 1470
IF (ICR(3).LE.9) ICH(3-10 LW18
IF (MODEL.EQ.1) RE-6378.39 LOW 1480

IF (ODE.1Q.) R-635.91LOW 140
IF (MODEL.EQ.4) RE-6356.91 LOW 1510

IF (IEAZE.NE.7) GO TO 20 LOW 1520
READ (NIW,200) (DUKff,EXTC(1,I),A3SC(1,I),inl,40) LOW:1530

20 IF (RO.GT.0O) RE-RO LOW 1540
IF (MODEL.EQ.7.AND.IM.NE.0) GO TO 35 LOW 1550
IF (IXY.GT.3) GO TO 65 LOW 1560
IF (MODEL.EQ.O) GO TO 35 LOW 1570

25 READ (NIN,120) 11,H2,ANGLE,RANGE,BETA LOW: 1580
WRITE (NOUT, 185) E1,12 ,ANGLE ,RANGE,BETA LOW:1590
X1-RE+H1 LOW 1600
IF (ITYPE.EQ.3) GO TO 40 LOW 1610
IF (ITYPE.EQ.1) GO TO 65 LOW 1620
X2-RE+12 LOW 1630
IF (RANGE.EQ.O.) GO TO 50 LOW 1640
WRITE (NOUT.195) Hl,H2,ANGLE,RANGE,BETA LOW: 1650
IF (H2.EQ.O.O.AND.ANGLE.NE.0) GO TO 30 LOW 1660
ANGLEinACOS(O.5*((H2-Hl)*(1 .+X2/Xl)/RANGE-RANGE/X1))/CA LOW 1670
GO TO 60 LOW 1680f

30 X2-SQRT((XI/RANGE+RANGE/Xl+2.*CS(ANGL*C))*X*RANGE) LOW 1690
H2-12-RE LOW 1700
GO TO 60 LOW 1710

35 CONTINUE LOW 1720
IF (ML.LE.0) M.-1 LOW 1730
CALL NSMDL LOW 1740
IN-0 LOW 1750
IF (NODm..EQ.O) GO TO. 65 LOW 1760

NL-MLLOW 1770
C NOTE THAT Z(I) MAY NOT CORRESPOND TO THE VALUES GIVEN FOR STANDARDLOW 1780
C MODEL ATMOSPHERES LOW 1790

IF (IXY.GT.3) GO TO 65 LOW 1800
GO TO 25 LOW 1810

40 IF (RANGE.GT.0O) GO TO 45 LOW 1820
1F (H2.GT.O.O.AND.12.LT.H1) IFIND-1 LOW 1830
GO TO 65 LOW 1840

45 ITYPE-2 LOW 1850
BETANACOS (0.5*(RANGE*RANGEI (Xl *2)-X2/Z1XI1 /2)) /CA LOW 1860
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50 IF (BETA.EQ.O.) GO TO 55 LOW 1870
iFIND-1 LOW 1880
BET-CA*BETA LOW 1890
X2-R1+i2 LOW 1900
ANGLE-AThN(Z2*SIN(BET)/(Z2*COS(BET)-X1 ))/CA LOW 1910
RANGE-Z2*SIN( BET) /SIN(ANGLE*CA) LOW 1920
BET-BETA LOW 1930

GO To 65 LOW 1940

55 RANGE-(X2/X1 )**2-(SIN(ANGLE*CA) )**2 LOW 1950I
IF (RANGE.GE.O.O) RANGEmXl*(SQRT(RANGE)-ABS(COS(ANGLE*CA))) LOW 1960

60 IF (ANGLE.NE.O. .OR.ANGLE.NE.180.) BET-ASIN(RANGE*SIN(ANGLE*CA)/12)LOW 1970
IF(ANGLE.LT.O.) ANGLE-ANGLE+180. LOW 1980
IF (RANGE.LT.O.O) RANGE-RANGE LW 1990
BET-BET/CA LOW 2000
WRITE (NOUT,195) 11 ,H2,ANGLE,RANGE,BET LOW:2010

65 CON4TINUE LOW 2020
IF (IXY.LE.2) READ (NIN,120) Vl,V2,DV LOW:2030
IF (IXY.LE.2) WRITE (NOUT,120) V1,V2,DV LOW:2040
IF (ITYPE.EQ.l) WRITE (NOUT,125) H1,RANGE LOW:2050
IF (ITYPE.EQ.2) WRITE (NOUT,13O) Hl,H2,hNGLE LOW:2060
IF (ITYPE.EQ.3) WRITE (NOUT,135) R1,ANGLE LOW:2070
IF (NODEL.EQ.O) M-7 LOW 2080
IF (VIS.GT.O.O) WRITE (NOUT,175) VIS LOW:2090
IF (M.EQ.1) WRITE (NOUT,140) MODEL LOW:2100
IF (M.EQ.2) WRITE (NOUT,145) MODEL LOW:2110
IF (M.EQ.3) WRITE (NOUT,150) MODEL LOW:2120
IF (M.EQ.4) WRITE (NOUT,155) MODEL LOW:2130
IF (M.EQ.5) WRITE (NOUT,165) MODEL LOW:2140
IF (M.EQ.6) WRITE (NOUT,160) MODEL LOW:2150
IF (IHAZE.EQ.O) WRITE (NOUT,190) LOW: 2160
IF (IHAZE.NE.O) WRITE (NOUT,170) IEAZE,HZ(IEAZE),VIS LOW:2170
IF (ISEASN.EQ.O) WRITE (NOUT,205) SEASN(l) LOW:2180
IF (ISEASN.NE.O) WRITE (NOUT,205) SEASN(ISEASN) LOW:2190
IF (IVULCN.EQ.O) WRITE (NOUT,210) VULCN(1) LOW:2200
IF (IVULCN.NE.O) WRITE (NOUT,210) VULCN(IVULCN) LOW:2210
AVW-1O00. fyi LOW:2220
ALAI4'10000./V2 LOW 2230
WRITE (NOUTiSO0) V1,V2,DVALAM,AW LOW:2240
CALL SPROF LOW 2250
CALL GEO LOW 2260
CALL EXABIN LOW 2270

70 CONTINUE LOW*227 1
C CHECK THAT DV - 5 CN-i WHEN JIMOD - I LOW*2272

IF ((JBMOD.EQ.O) .OR. (DV.EQ.5.0)) GO TO 72 Low*2272
WRITE (NOUT,225)DV LoW*227 4
STOP LOW*2275

72 CONTINUE LOW*2276
C WRITE(NSTOR,105)MODEL,IHAZE,ITYPE,LEN,JP,IMMl,2,M3.U..IEMISS,R0,LOW:

228O
C 1 TBOUI4D,ISEASN,IVULCN,VIS hJhMOD LOW*2290
C WRITE(NSTOR,120) H1,H2,ANGLE,RANGE,BETA LOW: 2300
C WRITE(NSTOR, 120)Vi ,V2 ,DV LOW:2310

IF ((IEHISS.EQ.O) .AND. (JBMOD.EQ.O)) GO TO 75 LOW*2320
CALL PATH LOW 233
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IF (IEMISS.EQ.O) GO TO 75 L0W*2331
WRITE (NOUT,215) LOW: 2340
WRITE (NOUT,220) LOW: 2350

75 CALL T'RANS LOW 2360
77 READ (NIN,105) 117 LOW: 2370

C CALL PLOT SUBROUTINES LOW:2371
CALL LIDCHELTO ,LPLT) LOW: 2372

C END FILE NSTOR LOW:2380
JEXTRAO LOW 2390
IFIND-O LOW 2400
WRITE (NOUT,i05) 117 LOW:2410
IF (IZY.EQ.O) GO TO 95 LOW 2420
GO TO (80,10,85,10,95), IXY LOW 2430

80 READ (NIN,120) Vi,Y2,DV LOW: 2440
AW-InOOO./Vi LOW 2450
ALAM-iOOOO./V2 LOW 2460
WRITE (NOUT,iSO) Vl,V2,DVALAM,AVW LOW: 2470
GO TO 70 LOW 2480

85 IF (IEMISS.EQ.i) 'WRITE (NOUT,iiO) LOW: 2490
IF (IEMISS.EQ.O) WRITE (NOUT,1i5) LOW: 2500
IF (MODEL.EQ.0) GO TO 35 LOW 2510
GO TO 25 LOW 2520

95 STOP LOW 2530
C LOW 2540

100 FORMAT (313,6F11.4) LOW 2550
105 FORMAT (1113,2FI0.3,213,FI1.3,12) LOW*2560
110 FORMAT (47111 PROGRAM WILL BE EXCUTED IN THE EMISSION MODE) LOW 2570
115 FORMAT (51il PROGRAM WILL BE EXECUTED IN THE TRANSMISSION MODE) LOW 2580
118 FORMAT (411 THE 5CM-1 BAND MODEL OPTION WILL BE USED) LOW*2581
120 FORMAT (7710.3) LOW 2590
125 FORMAT (/101,281 HORIZONTAL PATH, ALTITUDE -,F7.3,11H KM,RANGE -,LOW 2600

1F7.3,3H IM) LOW 2610
130 FORMAT (//1OX,50H SLANT PATH BETWEEN ALTITUDES HI AND R2 WHERE Hl LOW 2620

1-,F7.3,8H KM H2 -,F7.3,181 EM,ZENITH ANGLE -,F7.3,8H DEGREES) LOW 2630
135 FORMAT (//1OX,39H SLANT PATH TO SPACE FROM ALTITUDE El -,F7.3,i9H LOW 2640

11M, ZENITH ANGLE in,F7.3,8H DEGREES) LOW 2650
140 FORMAT (/20X,18H MODEL ATMOSPHERE 1I1,11H - TROPICAL) LOW 2660
145 FORMAT (/20X,18R MODEL ATMOSPHERE 1I1,21H - MIDLATITUDE SUMMER) LOW 2670
150 FORMAT (120X,18H MODEL ATMOSPHERE ,I1,21H - MIDLATITUDE WINTER) LOW 2680
155 FORMAT (/20X,18H MODEL ATMOSPHERE 1I1,21H - SUB-ARCTIC SUMMER ) LOW 2690
160 FORMAT (/20X,18H MODEL ATMOSPHERE ,I1,21H - 1962 US STANDARD ) LOW 2700
165 FORMAT (/20X,18H MODEL ATMOSPHERE 11i,21H - SUB-ARCTIC WINTER ) LOW 2710
170 FORMAT (/20X,15H HAZE MODEL 1I1,3H - ,A10,8H VIS-,F5.i.2HEM)LOW 2720
175 FORMAT (/25X13HA.ZE MODEL -,F5.1,29H EM VISUAL RANGE AT SEA LEVELOW 2730

10) LOW 2740
180 FORMAT (/10X,211 FREQUENCY RANGE Vi- ,F7.1,13H CM-i TO V2- ,F7.1,1LOW 2750

141 CM-I FOR DV -,F6.1,9H CM-i (,F6.2,3H - ,F5.2,IOH MICRONS )) LOW 2760
185 FORMAT (101,7F10.3) LOW 2770
190 FORMAT (/20X.39HAEROSOL SCATTERING NO0T COMPUTED,IHAZE-0) LOW 2780
195 FORMAT (101,41 H1-,F7.3,6HEM,12-,F7.3,9HEM,ANGLE-,F8.4,13HGEOM. RALOW 2790

1NGE -,F7.2,8 HIMBETA-,F8.5) LOW 2800
200 FORMAT (4(F6.2,2F7.5))- LOW 2810
205 FORMAT (/20X,101 SEASON - ,Ai3) LOW 2820
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210 FORMAT (/20X,34H VERTICAL PROFILE AEROSOL MODEL - ,A16) LOW 2830
215 FORMAT (II,5O,28H ADIANCE(ATTS/CM2-STER-XXX)) LOW 2840
220 FORMAT (30X,47EFR(CM-1) WVL(HICRON) PER CM-1 PER ICRON,26HLOW 2850

I INTEGRAL TANS) LOW 2860
225 FORMAT (20X,10(I1*),2X,38WMN USING BAND MODEL OPTION (JBMOD-1) LOVe2861

1 20H, DV MUST BE 5.011 10(I*)//20X,6HDV - ,F6.1, LOW*2862
2 271-THEREFORE PROGRAM STOPS!) LO*2863

END LOW 2870

P.-,
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SUBROUTINE NSMDL NSM 10
C NSM 20
C USED FOR USER DEFINED ATMOSPHERIC MODELS (MODEL-O OR 7) NSM 30
C DEFINES ALTITUDE DEPENDENT VARIABLES Z,P,T,WHWO AND HAZE NSM 40
C LOADS HAZE INTO APPROPRATE ER LOCATION NSM 50
C 1511 60

DOUBLE PRECISION HZ ,SEASN ,VULCN,AROL,AB0L1 ,hE0L2 ,AHOL3 N5K :61
COMMON /CARD1I MODELIHAZEITPE,LEN,JP,IM,M1 ,M2,M3,ML,ID(SS,RO ISM 70
1 *TBOUND,ISEASN,IVULCN,VIS ,JBMOD 15K *80

COMMON ICAP.D2/ 11,12,ANGL,RANGEBETA,BKIN,RE N5K 90
COMMON /CAP.D3/ V1,V2,DVAW,C,CW,W(15),E(15),CA,PI 15K 100
COMMON /CNTRL/ LENSTDIAXM,IJJ1 ,32,JMIN,JEZTR,IL,IXHAX,*NLL,NP1 NSM 110
1 ,IFINDNL,IKO 15K 120
COMMON /MDATA/ Z(34),P(7,34),T(7,34),WH(7,34),WO(7,34) ISM 130
1 ,SEASN(2),VULCN(5),VSB(9),HZ(15),BMIX(34) NSM 140
COMMON /DEVNUM/ 1IN,NOUT,NSTOR,NPLT,NTBL 15K :141
COMMON 1ELHUM(34),HSTOR(34),EH(15,34),ICRl(4),VR(15),TX(15) 15K 150
COMMON WLAY(34,15),WPATli(68,15),ThBY(68),PRES(68) NSM *160
COMMON ABSC(4,40),EXTC(4,40),VX2(40) NSM 170
F(A)-EXP(18.9766-14.9595*A-2.43882*A*A)*A NSM 180
RV-4 .6150E-3 NSM 190
TO-273.15 NSM 200
ICii1 15K 210
N-7 NSM 220
'IF(IVULCN.LE .0) IVULCN-1 15K 230
IF(ISEASN.LE.0) ISEASN-1 NSM 240

C FOR MODEL EQ ZERO NSM 250
1EA10 15K 260
ISEA1-O NSM 270
IVUL1-O 1514 280
VIS1-0. NSM 290
AHAZE-0. NSM 300

C END OF MODEL ZERO DEFAULT NSM 310
IF (M.NE.O) WRITE (NOUT,100) NSM :320
DO 65 K-i ,ML. 151 330
ABOL- 51 NSM :340
AHOLl- 8H 1514 :350
A10L2- SE 1514 :360
ABOL3- BE NSM :370
IF(K.EQ.0) READ(NIN,85) H1,P(7,1),TKP,DP,RH,WH(7,K),WO(7,K),RANGE NSM :380
IF(M.EQ.O)WRITE(NOUT,90) H1,P(7,1),TMP,DP,RE,WH(7,X),W0(7,K),RANGENSM :390
IF (M.GT.0) READ (111,80) Z(K),P(7,K),TMP,DP,RB,WH(7,K),WO(7,K), 15K :400
1 VIS1,IEA1,ISEA1,IVUL1 15K :410
IF (M.EQ.0) Z(K)-H1 1511 420
WRITE (NOUT,95) Z(K),P(7,K),TMP,DP,mn,WH(7,K),WO(7,K),AHAZE,VIS1, 15K :430
1 IHA1,ISEA1,IVUL1 15K :440

C IRAI IS INAZE FOR THIS LAYER NSM 450
C ISEAl IS ISEASN FOR THIS LAYER 15K 460
C IVULI 'IS IVULCN FOR THE LATER 15K 470

IF(ISEA1.EQ.0) ISEAl-ISEASI 15K 480
IF(IHA1.GT.O.OR.IVUL1.GT.O) GO TO 10 ISM 490
ITTAER-IHAZ 15K 500
IF (Z(K).GT.2.0) IT7AZR-6 NSM 510

D-1 0



IF (Z(K).GT.9.O) ITYAER-IVULCN.9 1511 520
IF (Z(K).GT.30.) ITYAER-15 1511 530
IHA! -hAZE 1511 540
IWULI-IVULCN NSM 550
GO TO 15 1511 560

10 IF(IVUL1.GT.0)ITAER-IVULI+9 1511 570
IF(IHA1 .GT.O) ITYAER-IHAI 1511 580
IF(ITYAER.GT.15) ITYAER-15 15Y! 590
IF(I1A1 .LE.0) IHAI-IHAZE 1511 600
IF(IVUL1 .LE.0) IVULl-IVULCI 1511 610

15 IF (K.EQ.1) GO TO 20 ISM 620
IF(1.EQ.7.AND.ITYAER.EQ.6.AND.Z(K).GT.2.0) GO TO 17 1511 630
IF (ITYAER.EQ.ICH(ICl)) GO TO 20 1511 640

17 ICI-ICI+l ISM 650
1*Icl+10 1511 660
IF (IC1.LE.4) GO TO 20 1511 670
ICI-4 1511 680
N-i14 1511 690
ITYAER-ICH(IC1) NS11 700

20 ICH(ICI)-ITYAER 1511 710
J-IFIX(Z(K)+1 .OE-6)+1 1511 720
IF (Z(K).GE.25.0) J-(Z(K)-25.0)/5.0+26 1511 730
IF (Z(K).GE.50.0) J-(Z(K)-50.0)/20.0.31. 1511 740
IF (Z(K).GE.70.0) J-(Z(K)-70.O)/30.O+32. 1511 750
IF (J.GT.33) J-33 1511 760
FAC-Z(K)-FLOAT(J-1) 1511 770
IF (J.LT.26) GO TO 25 NSM 780
FACin(Z(K)-5.O*FLOAT(J-26 )-25 .)/5. 1511 790
IF (J.GE.31) PAC-(Z(K)-50.0)/20. 1511 800
IF (J.GE.32) FAC-(Z(K)-70.0)/30. 1511 810
IF (FAC.GT.1.0) FAC-1.0 1511 820

25 L-J+l 1511 830
T(7 ,K)-TMP+TO 1511 840
IF (M1.GT.0) P(7,K)inP(111,J)*(P(M1,L)/P(111,J))**FAC 1511 850
IF (111.GT.0) T(7,K)inT(M11J)*(T(111,L)/T(111,J))**FAC 1511 860
IF (M2T.0) WH(7,K)iW(12,J)*(W(12,L)/W(12,J))**FAC 1511 870
IF (WH(7,K).GT.0.0) GO TO 35 1511 880
IF (RB.GT.O.O) GO TO 30 NS11 890
DPK.TO+DP NSM 900
TT-TO/DPK 1511 910
VH(7,K)u.DPK*F(TT)/T(7,K) 1511 920
GO TO 35 1511 930

30 TA-TO/T(7,K) 1511 940
RNSAT-F(TA) 1511 950
R2H-.O1*RB 1511 960
DI-(1 .0-(1.O-RED)*RESAT*RV*T(7 ,K) /P(7 ,K)) 1511 970
VH(7 ,K)-RESAT*RHDIDN 1511 980

35 CON4TINUE 1511 990
IF (H3.GT.0) WO(7,K)mWO(s3,J)*(WO(113,L)/WO(113,J))**FAC 1511 1000
RSTOR(KiO. * 151 1010
IF (H111(J).LE.O.) GO TO 40 1511 1020
IF (E111(L).LE.0.) GO TO 40 1511 1030
HSTOR(K)-nMI1X(J)*(EHIX(L )/1111X(J) )**FAC 1511 1040
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40 CONTINUE NSY 1050

EV(12 ,Y)-O. KSMi 1070

ZER(13,K):O. KSY loso

EH(15,Y)-O. NSM 1100
IF(IBAZE.EQ.O) GO TO 60 NSM 1110
IF (VISI.LE.O.0) VISI-VIS NS?' 1120
IF (ANAZE.EQ.O.O) GO TO 45 NSY 1130
EH(N ,K)-AAZE NSY 1140

C AHAZE IS IN LOUTRAN NUMBER DENSITY IMKITS KS~f 1150
CO TO 55 NS11 1160

45 CALL AEIPPRF (J,VIS1,1HAZ1,IHA1,ISEAI,IVULI,NE-) NSF 1170
CALL AERPRF (L,VIS1,14AZ2,IHAI,ISEA1,IVUL1,NN) NSF 1180
HAZE-O. Ns1y 1190
IF ((HAZI.LE.0).0R.(HAz2.LE.O.O)) GO TO 50 KSM~ 1200
HAZEHRAZI *(HAZ2/HAz1 )**pAC KS1Y 1210

50 EH(N,K)-HAZE KS?: 1220
55 AHOL-HZ(ITYAER) NSF 1230

IF (A1HAZE.KE.0.) GO TO 60 NS!Y 1240
IF (Z(C).LE.2.O) AIIOL1-HZ(IHAl) NSV 1250
IF ((Z(K).CT.2.O).AND.(Z(K).LE.30.)) AHOL2q-SEASY(ISEAI) NSY 1260
IF (Z(K).GT.9.0)) A]10L3-%VULCN(IVULI) KSI' 127C

60 WRITE (NOUT,95) Z(K),P(7,K),T(7,K),DP,1rH,WiJ(7,K),y0(7,Y),EHCN,K), NSt':1260

1 VISI,IHAI,ISEA1,IVULI,ITYAER,APoLI,AHoL2,AHoL3,AHOL NS?':1290
65 COt TINUE NSM 1300

IF (IC1.LT.4) GO TO 75 NSV 1310
IC2-ICI+l NSIA 1320
DO 70 K-IC2,4 NSV 1330

70 ICIH(Y)-ICH(K-1) NS1, 1340
75 COFN'IIME NSII 1350

RFTURN NS?' 1360
C NSV~ 1370

80 FORVAT (3F10.3,2F5.1,2EI0.3,EIO.3,F7.3,311) NS?' 13PO
85 FORMAT (3F10.3,2F5.1,2E10.3,2F10.3) 1NSM' 1390
90 FOP! 4AT (IOX,26IlINPUT METEOROLOGICAL DATA\/IOX,2HZ-,F7.2,71! 10, P-,NStN 1400

1F7.2,6H ?B,T-F5.1,15H C, DEW PT.TEMP,F5.1,17H C, Pit 1HUMIDITY-,F5NS' 1410
2.1,16P~ 2, H20 DENSITYw,1PE9.2,7H GM 11-3/1OX,15H OZONE, DENSITYu,E9.F'SI' 1420
32,16H CY?' 4-3, PAVGE-,OPFIO.3,4H KM, ) NS?' 1430

95 FOP.IAT (3F10.3,2F5.1,3E10.3,F1O.3,4I3,4(1X,AlO)) NSY 1440
100 FOR?'AT (24H MIODEL ATMOSPHERE NO. 7,/4X,6HZ (Kj?9,3X,6HP (1Yn),4X,49NS?l 1450

11!T (C) DEW PT %RH H20(GYM-3) 03(GM.M-3) NO. DEN.,30X,15HAEPOSOL NSF' 1460
2PROFILE ,6X, lOHEXIKCTION) NS?' 1470
END KSMI 1480
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SUBROUTINE EPROF Nfl 10
C MODIFIED FOR 5 CM-i BAND MODEL OPTION - OCTOBER 1980 Nfl *11
C REVISED 12 DEC 1979 HPR 20
C DEFINES THE ATMOSPHERIC DENSITY PROFILE OF THE MOLECULAR AND UPR 30
C AEROSOL AMOUNTS FOR THE MODEL SELECTED HPR 40
C Nfl 50

DOUBLE PRECISION HZ, SEASN, VULCN Nfl :51
COMMON /CARD1/ MODEL,IHAkZE,ITTPE ,LENJP,IM,MI ,M2 ,M3 ,ML, IEMISS,RO Nfl 60

1 ,TBOUND,ISEASN, IVULCNVIS ,JBMOD HPR *70
COMMON /CARD2/ Hl,N2,ANGLE,RANGE,BETA,UMIN,RE Nfl 80
COMMON /CARD3/ V1,V2,DV,AVW,CO,CW,W(15),E(15),CA,PI HPR 90
COMMON /CNTRL/ LENST,F3(A,M,IJ,J1 ,J2,JMIN,JERA,iL,IxMAX,NLL,Np1 HPR 100
1 ,IFIND,NL,IKLO SPR 110

COMMON /MDATA/ Z(34),P(7,34),T(7,34),WH(7,34),WO(7,34) RPR 120
I ,SEASN(2),VULCN(),VSB(9),HZ(15),HMIX(34) HPR 130
COMMON /DEVNUM/ NIN,NOUT,NSTORNPLT,NTBL RPR :131
COMMON RELHUM(34),NSTOR(34),EH(15,34),ICHC4),VH(15),TX(15) HPR 140
COMMON WIAY(34,15),WPATR(6815),TBY(68),PRES(68) HPR *150
COMMON ABSC(4940),EXTC(4,40),VX2(40) EPR 160
F(A)-EXP(18.9766-14.9595*A-2.43882*A*A)*A HPR 170
DO 5 1-1,34 EPR 180
DO 5 J-1,KMAX HFR 190

5 WLAY(IJ)-0. Nfl 200
C RV - N20 GAS CONSTANT HPR 210

AVW-0.*5E-4*(V1+V2) HPR 220
AVW-AVW*AVW EPR 230
CO-77 .46+.459*AVW HFR 240
CW43.487-0.3473*AVW HPR 250

C CHANCE FOR BLACERODY SOURCE AT ANY H2 (SEE TRANS-LINE TRA:2181) HPR :251
C IF(TBOUND.LE.O.AND.(Ml.LE.O.OR.M.EQ.7))TBOUND-T(M,1) HPR :260
C IF(TBOUND.LE.O.AND.M.GT.O.ANqD.M.LT.7) TBOUND-T(M1,1) EPR :270

IF (JP.EQ.O) WRITE (NOUT,45) HPR :280
IF (JP.EQ.O) WRITE (NOUT,50) HPR :290
IF (M.LT.7) ML-NL Nfl 300
RV-4 .6150E-3 RPR 310
DO 25 I-1,M0. HPR 320
PS-P(M,I)/1013.0 NPR 330
TS-273.15/T(M,I) EPR 340
WTEMP-WE(M,I) EPR 350
IF(M1 .GT.O.AND.M.LT.7)PS-P(M1 ,I)/1013. RPR 360
IF(Ml.GT.O.AND.M.LT.7) TS-273.15/T(M1,I) HPR 370
IF(M2.GT.O.AND.M.LT.7) WTEMP-WH(M2,I) HPR 380
RELHUM(I -O. Nfl 390
IF (Z(I).GT.2.O) GO TO 10 Nfl 400
RHOSTR-(PS*1013.O)*(TS/273 .15)/RV Nfl 410
RELHUM(I)m10O.0*(WTEMP/F(TS))*((RHOSTR-F(TS))/ (REOSTR-WTEMP)) HPR 420

10 D-O.1*WTEMP Ena 430
ImPS*TS HPR 440
PT-PS*SQRT(TS) NPR 450
EB(1 ,I)-D*?T**0.9 ERR 460
IN(2 ,I).X*PT**O.75 EPR 470
EN(4 ,I)uO.S*PT*X HPR 480I
PPW-4 .56E-5*D*273. 15/TS ErR 490

TS1-(296.0/273. 15)*TS HPR 500
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EH(5,I)mD*PPW*EX(6.08*(TSI1-0.))+O.002*D*(PS-PPW) HPR 510
EH(1O,I)mD*(PPW4O.12*(PS-PPW))*EXP(4.56*(TSI-1.O)) HFR 520
EB(6,I)-X HPR 530

C SUBROUTINE AERPIF C014PUTES EH(7,I) HFR 540
C EH(7,I)-AURSOL FOR 0-2134 HPR 550
C EE(12,I)-AERSOL FOR 2-9M3 RPR 560
C EH(13,I)-AERSOL FOR 9-3013M HPR 570
C EH(14,I)-AERSOL FOR 30-IO0OKM HPR 580

IF (M.NE.7) CALL AERPRY (I,VIS,AZE,IAZE,ISEASN,IV3LCN,N) HPR 590
IF (M.EQ.7) GO TO 15 RPR 600
EH(7,I).&O. XYR 610
EH(12,I)nO. HPR 620
131(13 ,I)-O. Nfl 630
EH(14,I)nO. EPR 640
EH(15,1)-O. Hfl 650
EE(N .1)-RAZE HPR 660

15 CONTINUE HPR 670
EI(15,I)-RELHUM(I)*ER(7 ,I) IIPR 680
IF(ICR(l).GT.7)ERI(15,I)m1RELHUN(I)*ER(12,I) NPR 690
EH(8 ,I)m46.6667*WIO(M,I) HPR 700
IF (M3.GT.0.A1ID.M.LT.7) ER(8,1)u.46.667*WO(M3,'I) NPR 710
EH(3 ,I)aEH(8,I)*PT**0.4 Hin 720

C EH(11,I)-HNO3 ABSORBER AMOUNT (ATM-CM)/KM HPR 730
EHE11 ,I)-PS*TS*HMIX(I)*1 .OE-04 HPR 740

C HPR *741
C SWITCH FOR 5CM-1 BAND MODEL OPTION RPR *742

IF (JBMOD.EQ.O) GO TO 18 HPR *743
EH(l,I) - D NPR *744
EH(2,I) - X HPR *745
ER(3,I) - EH(8,I) RPR *746

18 CONTINUE NPR *747
C HPR *748

IF (M.EQ.7) EH(I1,I)-PS*TS*HST0R(I)*1.OE-04 HPR 750
EH(9,I)1 .0 HPR 760
REF1 .0E-6*(CO*X*1O13.O/273.15-PPJ*CW) HPR 770
IF (I.EQ.ML) GO TO 20 HFR 780
P2-P(M,I+1) Hfl 790
T2-T(M,I+1) HPR 800
W2-WH(M,I+1) HPR 810
IP(Ml.GT.O.AIID.M.LT.7) P2-P(M1+1) EPR 820
IF (Ml.GT.O.AND.M.LT.7) T2-T(M1,I+1) NPR 830
IF (M2.GT.O.AND.M.LT.7) W2-WE(M2,1+1) NFR 840
PPW-4 .56E-6*W2*T2 NFR 850
EH(9 ,I)mO.5*(REF+1 .OE-6*(CO*P2/T2-Ppw*CW)) Hfl 860

20 IF (I.EQ.ML) EH(9,I)-0. NPR 870
IF (JP.NE.0) GO TO 25 Nfl 880
P1-P (H,I) RFR 890

T1.'T(M,I) NPR 900
IF(M1.GT.O.AND.M.LT.7) P1-P(Ml,I) HPR 910
IF(Ml.GT.O.AND.M.LT.7) Tl-T(M1 I) HPR 920
WRITE (NOUT,40) I,Z(I),Pl,Tl,(EH(1CI),K-1,6),EH(9,I),ER(8,I) RPR :930

25 CONTINUE NPR 940
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IF(JP.EQ.0) WRITE (NOUT,55) IPR :950
DO 35 1-1,14L m~ 960
IF (JP.14E.O) GO TO 30 RP. 970
P1-P (14,) IPR 980
T1-T(MI) Eni 990
IF(M1.GT.0.AND.M.LT.7) P1-P(M1,I) DRi 1000
IF(141.GT.O.h1ND.M.LT.7) T1T(Ml,I) Eni 1010
WRITE (NOUT,40) I.()PB(EKI,-01,H7IE(,) PR:1020

1 K"12,15),RELHUM(I) HPi: 1030
30 EH(9,I)-EH(9,I)+1. BPR 1040
35 CONTINUE DPR 1050

RETURN XPR 1060
C DPR 1070

40 FORMAT (14,OPF9.2,F9.3,F9.3,1X1IPE10.3) Eni 1080
45 FORMAT (111 ,I/I1OZ 201 HORIZONTAL PROFILES/) DHi 1090
50 FORMAT (4H ID,5X,3HALT,6X,1HP,8X,1HT,8X,3HH20,6X,4HC02+,81,2103,8HPR 1100
1X,2lN2,5X,81H20(10M),4X,4HMoLS,5X,5e(N-1),4X,6Ho3(uv)) anR 1110

55 FORM4AT (1H1,///IOX,201 HORIZONTAL PROPILES/,4H ID,5X,31.AT,6X,1EPHPR 1120
1,8X,1HT,6X,71H20(4M),5X,4HRNo3,6X,4lLAER1,6X,4EAER2,6X,4HAER3,6X,4EHPR 1130
2AER4,3X,9H(AER1*RH) ,5X,2HRH) RPR 1140
END HPR 1150
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SUBROUTINE AERP~r (I,VIS,HAZE,IHAZE,ISEASN,IVULCN,N) AER 10
c VILL COMPUTE HORIZONTAL PROFILES FOR AEROSOLS AEP 20

COMMION/PRFDTA/ZHT(34) ,IZ2K(34 ,5) ,FAWI5Q(34) ,FAL123(34) ,SPSU5O(34) ,AEP 3C
ISPSL23(34),BASTFW(34),VtIOF(34),IVUp(34),uXVUFv(34),MASTSS(34),AER 40
2VU)EOSS(34),HIVUSS(34),EXVUSS(34),UPNATM(34),VUTONO(34), AEF 50
3VUTOEX(34) ,EXUPAT(34) AER 60
DIMENSION VS(5 AER 70
DATA VS/50.,23.,10.,5.,2./ AER :PO
HAZEO0. AER 90

C CALL Pp.TDTA AER :100
Nw7 AER 11C
IF (IHAZE.EQ.O) RETURN AER 120
IF (ZET(I).CT.2.0) GO TO 15 AEP 130
Do 5 J-2,5 AEP 140
IF (VIS.CE.VS(J)) CO TO 10 AE. 150

5 CONTINUE AEu 160

JW5AEP 170
10 COKNST-1./(1./VS(J)-1./VS(J-1)) ALP. 18C

HAZEinCONST*((HZ21(l,J)-HZ2K(I,J-1 ))/VIS+HZ2K(I ,J-1 )/VS(J)-HIZ2Y(I,JAEP 190
1)/VS(J-1)) AE. 200
RETUPN AEr 210

15 IT (ZHT(I).CT.9.0) GO TO 35 AER 220
N- 12 AEP. 230
CQNST-I .1(1./23.-I ./50.) AEP 240
IF (ISEASN.CT.1) GO TO 25 AEr 250
IF (VIS.LE.23.) HAZE-SPSU23(I) AEP 260
IF (VIS.LE.23.) RETURN AEF 270
IF (ZHT(l).CT.4.0) GO TO 20 AEF 280
HAZEinCONST*((SPSU23(l)-SPSU5O(I))/VIS+SPSU50(1)/23.-SPSU23(I)/5O.)AEp 290
PRETURN ALP 300

20 HAZE-SPSU5O(I) AER 310
RETURN AEP 320

25 IF (VIS.LE.23.) HAZE-FAU123(I) AEF 330
IF (VIS.LE.23.) RETURN AER 340
IF (ZliIT(I).GT.4.0) GO TO 30 AEP 350
HAZE-CONST*((FAL.'123(l)-FAw6I50(l))/VIS+FAI150(I)/23.-FA123(I)/50.)AEr 360
PETURN AEF 370

30 HAZE-FAVrISO(I) AEP M~.
RETURN PEP 390

35 IF (ZHT(I).GT.30.0) GO TO 75 ALP. 400
N-1 3 AEP 410
HAZE-BASTSS(I A'.u 420
IT (ISEASK.GT.1) GO TO 55 ALP. 430
IF (IVULCK.EQ.O) HAZEwBASTSS(I) ALP. 440
IF (IVULCN.EQ.O) RETUPN PER 450
GO TO (40,45,50,50,45), IVULCN AEP 460

40 IIAZE-BASTSS(I AER 470
RETURN AEP 480

45 HAZE-VUMOSS(I) ALP. 490
RETURN E 50

50 HAZE-HIVUSS(I) ALP. 510
RETURN AEP 520

55 IF (IVULCN.EQ.O) HAZE-BASTFV(I) ALP 530
IF (IVULCN.E(Q.0) RETURN ALP 540
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GO To (60,65,70,70,65), IVULCN AER 550
60 RAZE-BASTFW(I) AER 560

RETURN~ AER 570
65 HAZE-VU!4F(I) AER 580

RETURNI AER 590
70 HMz-NIYUTW(I) AER 600

RETURN AER 610
75 N-14 AER 620

IF (IVULCN.GT.1) GO TO 80 AIR 630
BAZ-UPNATh( I) AER 640
RETURN AER 650

80 HAZE-VUTONO(I) AIR 660
RETURN AIR 670
END AIR 680
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SUBROUTINE CEO CEO 10
C CEO 20
C SPHERICAL GEOMETRY WITH REFRACTION CEO 30
C DEFINES ABSORBER AMOUNTS FOR THE ATMOSPHERIC SLANT PATH CEO 40
C USED TO SET UP VERTICAL PROFILE ARRAY VH AND DEFINES MATRIX GEO 50
C WLAY, FOR USE IN SUBROUTINE PATH CEO 60
C CEO 70

DOUBLE PRECISION HZ, SEASM,WULCN CEO :71
COMMON /CARDI/ MDEL,IHAZE,TPE,LEN,JPIM,M,N2,M3,MfL,IEMISS,R0 CEO 80

I ,TBOUND,ISEASN,IVULCN, VIS ,JBMOD GEO *90
COMMON /CARD2/ H1,E2,ANGLERlA.NGE,BETA,HMIN,RE CEO 100
COMMON ICAP.D31 V1,V2,DV,AW,COCW,W(15),(15),CA,PI CEO 110
COMMON ICNTPRL/ LENSTIKKAX,M,IJ,J1,J2,JNIN,JUTZRA,IL,ID4AXNLL,NPI CEO 120
1 ,IFIND,NL,IKLO CEO 130
COMMON /MDATA/ Z(34),P(7,34),T(7,34),WH(7,34),WO(7,34) CEO 140
1 ,SEASN(2),VULCN(S),VSB(9),HZ(15),HMIX(34) CEO 150
COMMON /DEVNTJM/ NIN,NOUT,NSTOR,NPLT,NTBL CEO, :151
COMMON RELHUM(34),HSTOR(34),EH(15,34),ICEA4),VH(15),TR(15) CEO 160
COMMON WLAY(34,15),WPATHC68,15),TBBY(68),PRES(68) CEO *170
COMMON A.BSC(4 ,40) ,EXTC(4 ,40) ,VX2(40) CEO 180
JSTOR"'O CEO 190
JEXTRA-O CEO 200
IF (IFIND.EQ.1) CALL ANGL (H1,H2,AIICLE,IETA,LENST,M,NL,RtE,PI,ML) CEO 210
IFIND-0 CEO 220
LENLENST CEO 230
IF (ITYPE.EQ.1) GO TO 20 CEO 240
DO 5 K-1,1MAX CEO 250
VR(K)-O .0 CEO 260

5 CONTINUE CEO 270
BETAO .0 CEO 280
0-0R.0 CEO 290
IP-O CEO 300

C NOW DEFINE CONSTANT PRESSURE PATH QUANTITES EH(1-8) GEO 310
Y-CA*NGLECEO 320

SPHI-SIN(y) CEO 330
R1a(RE+ftl)*SPHI CEO 340
IF (H1.GT.Z(N)) GO TO 10 CEO 350
Go TO 20 CEO 360

10 X-(IE+Z(NL))I(RE+H1) CEO 370
IF (SPHI.GT.X) GO TO 15 CEO 380
ul-ZOIL) CEO 390
J1-nL CEO 400
SPHI-SPHI /1 CEO 410
ANGLE-180.0-ASIN(SPHI)/CA CEO 420

lm(E+R1)*SPHI CEO 430
GO TO 20 CEO 440

15 HMIN-Rl-RE CEO 450
MRUTE (NOUT,235) ER41N GEO :460
GO TO 210 CEO 470

20 CONTINUE GEO 480

11-Hi GEO 500
CALLL POINT (H1,YN,N,NP1,IP) CEO 510
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J1-N CEO 520
Txl-Tx(g) CEO 530
DO 25 K-i ,IAX CEO 540

25 E(K)-TX(K) CEO 550
IF (ITYPE.EQ.1) GO TO 80 CEO 560
IF (ITYPE.EQ.3) 12-Z(NL) CEO 570
IF (ANCLE.CT.90.0) GO TO 90 CEO 580

30 IF (ANGLE.CT.90.0.AND.NP1.CT.0) JI-J1+l CEO 590
J2-NL CEO 600
IF (ITYPE.EQ.3) GO TO 35 CEO 610
CALL POINT (H2,YNN,NPIP) CEO 620
J2-N CEO 630
IF (MP.CT.0) J2-J2-1 CEO 640

35 DO 40 [-1 ,KKAX CEO 650
IF (K.EQ.9) CO TO 40 CEO 660
EH(K,J1 )-E(K) CEO 670
IF (ITYPE.EQ.3) GO TO 40 CEO 680
EN(KJ2+1 )TX(K) CEO 690

40 CONTINUE CEO 700
IF (J1.EQ.J2) TXI-TX1+YN-EE(9,Jl) CEO 710

C**** NOW DEFINE VERTICAL PATH QUANTITIES VR CEO 720
IF (JP.EQ.O) WRITE (NOUT,225) CEO :730
Do 45 K-1,FMAX CEO 740

45 W(K)-O. CEO 750
Do 75 I-Jl,J2 CEO 760
X1-Z(I) CEO 770
IF (I.LT.J2) X2inZ(I+1) CEO :780
IF (I.EQ.J1) X1-H1 CEO 790
IF (I.EQ.J2) 12-H2 CEO 800
DZ-X2-X1 CEO 810
IF (I.EQ.NL) DZ'.Z(I)-Z(I-1) CEO 820
DS-DZ CEO 830

C UPWARD TRAJECTORY CEO 840
RX-(RE+X ) /(RE+12) CEO 850
TIIETA-ASIN( SPHI )/CA CEO 860
PHI-ASIN(SPHI*RX)/CA CEO 870
BET-THETA-PHI CEO 880
SALP-RX*SPHI CEO 890
IF (SPHIl.GT.1 .E-10) DS-(RE+2)*SIN(BET*CA)ISPHI CEO 900
BETA-BETA+BET CEO 910
PSI-BETA+PHI-ANGLE CEO 920
PHI-iSO .-PHI CEO 930
SR."SR+DS CEO 940

JEXTRA-OCEO 950
DO 70 K-1,KHAX CEO 960
EV-DSE(K,I) CEO 970
IF (I.EQ.NL) CO TO 50 E 98
IF (EH(K,I).EQ.O.0.OR.EH(K,I+1).EQ.0.0) CO TO 55 CEO 990
IF (A3S((EEH(K,I)/EN(K,I+1))-l.0).LT.1.OE-6) CO To 60 CEO 1000
EV-DS*(EH(K,I)-EH(K,I+1))/ALOG(EH(K,I)/EH(K,I+1)) CEO 1010
CO TO 60 CEO 1020

50 IF (EHB(K,I).IQ.0.O) CO TO 55 CEO 1030
* ? EEK,-11E.0O GO TO 55 CEO 1040
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I(hRS((EE(K,I-1)/EE(R,I))-1.0).LT.1.OE-6) GO TO 60 CEO 1050
EV-EV/ALOG(EH(K,I-l )/EE(K,I)) CEO 1060
GO TO 60 CEO 1070

55 EV-0. CEO 1080
60 VH(K)-V1I(K)+EV CEO 1090

IF (I.EQ.JSTOR) GO TO 65 CEO 1100
WLAY(I ,K)-EV+W(K) CEO 1110
W(K)-O. CEO 1120
GO TO 70 CEO 1130

65 W(K)-EV CEO 1140
IF (J1JIE.J2) GO TO 70 CEO 1150
WLAY(J2+1 ,K)-W(K) GEO 1160
W(1Q-0. CEO 1170
JEXrRA-1 CEO 1180

70 CONTINUE CEO 1190
IF (JP.EQ.O) WRITE(NOUT,245) IX,(VH(L),L-1,8),PSI,nI,BETA, GEO:1200

1 THETA,SR CEO: 1201
IF (JP.EQ.0) WRITE (NOUT,240) X2,(VE(L),LinlO,14),DS GEO:1210
IF (I.CE.NL) GO To 75 GEO 1220
IF (I+1.EQ.J2) EH(9,I+1)-YN CEO 1230

IF(I.EQ.J1) EH(9I1)-TX1 GO14
RN-EH(9,I+1 )/EH(9,I) CEO 1250
SPHI-SPHI*RX/RN CEO 1260
IF (SALP.CE .RN) SFRI-SALP CEO 1270

-J75 CONTINUE CEO 1280
GO TO 190 CEO 1290

C HORIZONTAL PATH CEO 1300
80 DO 85 K-1,KMAX CEO 1310

W(K)-R.ANGE*EH(K, 1) CEO 1320
IF (M.CT.O) W(K)-RANGE*TX(K) CEO 1330
VH(K)-W(K) CEO 1340

85 CONTINUE CEO 1350
*1GO TO 200 CEO 1360

90 CONTINUE CEO 1370
C DOWNWARD TRAJECTORY CEO 1380

12-0 CEO 1390
IF (NP1.EQ.1) J1-J1.1 CEO 1400
J2-J1+1 CEO 1410
Jil+1 CEO 1420
TNIWYN CEO 1430
IF (12.CT.Z(J1+l).OR.H1.EQ.H2) CO TO 100 CEO 1440
IF (NP1.EQ.1.AND.E2.GE.Z(J1+1)) CO TO 100 CEO 1450
CALL POINT (12,YN,N,NP2,IP) CEO 1460
DO 95 Xu'1,4AX CEO 1470

95 W(K)-TX(I) CEO 1480
TX2-X(9)CEO 1490

17 (H2.LT.H1) HuH2 GEO 1510
J2-N CEO 1520
IF (J1.EQ.32) TX2-TX1+1N2-EH(9,N) CEO 1530
IF (12.CT.H1) TX1-T12 CEO 1540
IF (J1.EQ.J2.AND.12.LT.H1) YN1-TC2 CEO 1550

100 AO-(RE+91 )*SPHI*YN1 CEO 1560

D-20



IF (R2.GE.H1) YN2-YNl CEO 1570
DO 105 I-1,31 CEO 1580
EMIN-AO/EH(9 ,I)-RE CEO 1590
IF (I.EQ.J1) Ma(N-AO/YNI-RE CEO 1600
JMIN-I CEO 1610
IF (HMIN.LE.Z(I+1)) GO TO 110 CEO 1620

105 CONTINUE CEO 1630
110 XHK4IN CEO 1640

IF (HMIN.LE.O.0) GO TO 120 CEO 1650
CALL POINT (XYN,N,IPIP) CEO 1660

JMIN-NCEO 1670
TX3-TX(9) CEO 1680
IF (J2.EQ.N.OR.J1.EQ.N) TX3wYN2+TX(9)-EH(9,N) CEO 1690
IF (TX3.LT.O.0) TX3-TX(9) CEO 1700
IF (J1.EQ.N.AND.H2.CE.H1) GO TO 115 CEO 1710
HHIN-AO/T13-RE CEO 1720
IF (ABS(X-EMIN).CT.0.0001) CO TO 110 CEO 1730

115 IF (J1.EQ.N.AND.H2.GE.E1) YN1-TX3 CEO 1740
IF (J2.EQ.N.AND.31.NE.J2) YN2-T13 CEO 1750
IF (E2.GE.H1) TX2-TX3 CEO 1760
IF (12.GE.H1) J2-N CEO 1770
IF (E2.CE.91.OR.H2.LT.HMIN) li-UMIN CEO 1780
WRITE (NOUT,250) HMIN CEO: 1790
IF (H2.LT.HMIN) 32-N CEO 1800
IF (H2.LT.MIN) WRITE (1NOUT,270) 9141N CEO: 1810
GO TO 125 CEO 1820

120 WRITE (NOUT,250) HIN CEO: 1830
IF (H2.LT.H1) CO TO 125 CEO 1840
IF (ITYPE.EQ.3.0LEK2.GE.H1) WRITE (NOUT,255) GEO:1850
ITYPE-2 CEO 1860
TX2-EH(9,1) CEO 1870
J1(INiO CEO 1880
J2-1 CEO 1890
H2-0.0 CEO 1900
H-0.*0 CEO 1910

C**** NOW DEFINE VERTICAL PATH QUANTITIES VH CEO 1920
125 IF (JP.EQ.O) WRITE (NOUT,225) CEO: 1930

JSTOR-J-1 CEO 1940
DO 155 I-1,NL CEO 1950
3-3-1 CEO 1960
REF-EH( 9,) CEO 1970
IF (I.EQ.1) UEF-YN1 CEO 1980
IF (I.EQ.1.AND.K2.EQ.1) REFYN2 CEO 1990
IF (J.EQ.J2.AND.12.EQ.O) REF-MX CEO 2000
1F (I.NE.1) X1-Z(J+1) CEO 2010
X2-Z(J) CEO 2020
IF (J.EQ.J2.AND.K2.EQ.O) 12-H CEO 2030
IF (J.EQ.JHIN.AND.K2.EQ.1) X2-HKIN CEO 2040
UM-(RE+I1 )*SPRI-RE CEO 2050
IF (IM.CT.Z(J) .AND.HM.CT.Z2) X2-Kt CEO 2060
U-(RE+I1 ) / (E+12) CEO 2070
DS-I-2 CEO 2080
ALP-90.0 CEO 2090
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TUETSASIN(SFRI )/CA CEO 2100
aSALP-RX*SPILI CEO 2110

IF (ABS(X2-NM).CT.1.OE-5) ALP-ASfI(SALP)/CA CEO 2120
IET-ALP-THET CEO 2130
17 (SPEI...-10) DS-(RE+X2)*SIN(BET*Ch)/SBI CEO 2140
THETAmI 80. 0-TE CEO 2150
BETA-BETA+EET CEO 2160
PSI-BETA-ALP-ANGLE+1 80.0 GtO 2170
SR"SR-+DS MEO 2180
DO 150 K-1,DIAX CEO 2190
AJ-EN(KJ) GEO 2200
U-ER(1,J+1) GEO 2210
'IF (J.EQ.31) 33-M() CEO 2220
IF (J.EQ.J2.AND.J2.LT.Rl.AND.I2.CT.O.O) AJ-W(X) GEO 2230
IF (J.lQ.JMIN.AND.E2.GE-H1) AJ-TX(X) CEO 2240
IF (J.EQ.JMIN.A1ND.AES(U2-u1O.LT.1.OE-5) AJ-TZ(K) GEO 2250
IT (K2.EQ.0) GO TO 130 CEO 2260
IF (J.EQ.J2) BJ-IJ(K) CEO 2270
IF (J.EQ.JMIN) AJ"'TX(K) CEO 2280

130 1F (AJ.EQ.O.0.OR.BJ.EQ.O.O) GO TO 140 MEO 2290
IF (ABS((AJIBJ)-1.0).LE.1.OE-6) GO TO 135 CEO 2300
EV-DS*(AJ-BJ) /ALOG(AJ/BJ) GEO 2310
GO TO 145 CEO 2320

135 EV-DS*AJ GEO 2330
GO TO 145 CEO 2340

140 EV-O.O CEO 2350
145 VH(K)-VE(K)+EV CEO 2360
150 WLAY(J,K)-EV CEO 2370

IF (JP.EQ.0) WRXTE(NOUT,245) J,Xl,(VR(L),L-1,8),?SI,ALP,IETA, GEO:2380
1 TRETASR GEO: 2381
IF (JP.EQ.O) WRITE (NOUT,240) X2,(VH(L),L-1O,14),DS GEO:2390
IF (J.EQ.32.AND.12.GE.H1) GO TO 180 CEO 2400
IF (J.EQ.JMIN.A4D.K2.EQ.1) GO TO 170 CEO 2410
IF (J.NE.1) RN-REF/EI(9,J-1) CEO 2420
'I? (J.EQ.J2+1) RN-EF/TX2 CEO, 2430
IF (J.EQ.J2.AND.K2.EQ.0) RN-REF/YN2 CEO 2440
IF (J.EQ.(JIIN+).AND.K2.EQ.1) 1w-REP/TX3 CEO 2450
IF (SALP.GE.RN) RN-1.0 CEO 2460
SPHI-SALP*RN CEO 2470
IF (J.EQ.J2.AID.K2.EQ.0) GO TO 160 GEO 2480

155 CONITINUE CEO 2490
160 IF (NHIN.LE.0.0) GO TO 190 CEO 2500

I? (LEN.EQ.0) WRITE (NOUT,260) GEO:2510
IF (LEN.EQ.O) CO TO 190 GEO 2520
IF (LEN.EQ.1) WRITE (NOUT,265) CEO:2530
K2-1 CEO 2540
X1-X2 CEO 2550
IT (ABSCI1-EMN).LE.O.OO1) CO TO 190 CEO 2560
IomiN CEO 2570
J-32+1 CEO 2580
IT (1P2.EQ.1) J3J-1 CEO 2590
BwBETA CEO 2600
PR-180.0-ASIN(SPHI)/CA CEO 2610
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TS-SR CEO 2620
PS-PSI CEO 2630

15DO 165 K-i ,1MAX CEO 2640
16E(K)-VH(K) CEO 2650

GO TO 125 CEO 2660
V170 BETA-2.*BETA-B CEO 2670

PS1-2 .*PSI-PS CEO 2680
SR-2 .*SR-TS CEO 2690

C LONG PATH TAKEN CEO 2700
PHI-PH CEO 2710
DO 175 X-i ,1MAX CEO 2720

175 V(K)-2.*VB(K)-E(K) GEO, 2730
GO TO 190 GEO 2740

180 DO 185 K-1,MAX GEO 2750
185 VH(K)w2.O*vn(K) GEO 2760

BETA-2 .O*BETA CEO 2770
SR2 .O*SR CEO 2780
IF (H2.EQ.Rl) GO TO 190 CEO 2790
RN-TX1 /YNI GEO 2800
SPHI-SIN(ANGLE*CA) GEO 2810
IF (SPHI.LT.RN) SPHI-SPHI/RN CEO 2820
GO TO 30 CEO 2830

190 CONTINUE CEO 2840
IF (ANGLE.GT.90.0) WRITE (NOUT,215) HM GE0:2850
DO 195 K-i ,KMAX CEO 2860
WOO)-yR(K) CEO 2870

195 CONTINUE CEO 2880
200 WRITE (NOUT,220) GEO:2890

WRITE (NOUT,280) GEO:2900
WRITE (NOUT,230) (W(I),I-1,8).W(1O),W(11) GEO:2910
IF(W(7).GT.0.0.AND.ICH(1).LE.7) W(15)-W(15)/W(7) CEO 2920
IF(W(12).GT.0.0.AND.ICH(1).GT.7) W(15)-W(15)/W(12) CEO 2930

205 WRITE (NOUT,275) (W(I),I-12,15) GEO:2940
1-1 CEO 2950

210 RETURN CEO 2960
C CEO 2970

215 FORMAT (7F10.3) CEO 2980
220 FORMAT (/10X,38H EQUIVALENT SEA LEVEL ABSORBER AMOUNTS//21X,112H WGED 2990

IATER VAPOUR C02 ETC. OZONE NITROGEN (CONT) H20 (CONGEO 3000
2T) MOL SCAT AEIi OZONE(U-V)/24X,7HGM CM-2,1OX,2HKGEO 3010
3M,IOX,6HATM CM,1OX,2HKM,9X,7HGM CM-2,10K,2RKM,l1X,5X,10X,6HATM CM)GEO 3020

225 FORMAT (1H1,/1OX,20H VERTICAL PROFILES,//,1X,2HID,3X,3HALT,6X,3HGEO 3030
1H20,7X,4HC02+,6X,2H03,91,2HN2,6X,8ER20(10M),4X,4HMOLS,6X,4HAER1,5XGEO 3040
2,6H03(UV),5X,3HPSI,6X,3RHeI,6X,4HBETA,4X,5HTHETA,4X,5HRANGE,/,14X,GEO 3050
35! ,4X,7m120(4M) ,5X,4HKNo3,6X,4HAER2,6X,4EAER3,6X,4HAER4,3X,5 GEO:3060
48X, 6HDRANGE/ I) CEO 3070

230 FORMAT (/iOX,8R W(1-8)-8(E14.3)/74XE14.3,28X,E14.3/) CEO 3080
235 FORMAT (69! TRAJECTORY MISSES EARTHS ATMOSPHERE. CLOSEST DISTANCE CEO 3090

lOP APPROACH IS,F1O.21IX,/,X,8HEND OF CALCULATION) CEO 3100
240 FORMAT (3X,F8.3,9X,1P5EiO.3,55X01PF7.2,/) GEO:3110
245 FORMAT (14,F8.3,1P8ElO.3,OP4F8.3,F7.1) GEO:312O
250 FORMAT (8R EMIN - FIO.3) CEO 3130
255 FORMAT (64H PATH 'INTERSECTS EARTH -PATH CHANCED TO TYPE 2 WITH H2GEO 3140
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I - 0.0 IM) GEO 3150
260 FORMAT (84H CHOICE OF TWO PATHS FOR THIS CASE -SHORTEST PATH TAKENGEO 3160

1. FOR LONGER PATH SET LEN-i.) CEO 3170
265 FORMAT (85K CHOICE OF TWO PATHS FOR THIS CASE -LONGEST PATH TAKEN.GEO 3180

1 FOR SHORT PATH SET LEN -) CEO 3190
270 FORMAT (74H 12 WAS SET LESS THAN HMIN AND HAS BEEN RESET EQUAL TO CEO 3200

1 EMIN I.E. 12 - ,FlO.3) CEO 3210
275 FORMAT (/30X,4UAER2,1OX,4HAfl3,lOXAHEMR4,5X,91R.E. MEAK./1OX,1OH CEO 3220

1W(12-15)-,4(1PE14.3)/) CEO 3230
280 FORMAT (1181,11HNITRIC ACID) CEO 3240

END CEO 3250
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SUBROUTINE ANGL (H1,H2,ANGLE,B1,LEN,M,NL,RE,PI,IL) ANG 10

DOUBLE PRECISION HZ, SEASN ,VULCN ANG :11
COMON IMDATA/ Z(34),P(7,34),T(7,34),WdH(7,34),Wo(7,34) ANG 20
1 ,SEASN(2),VULCN(S),VSB(9),HZ(15),IMIX(34) ANG 30
COMMON /DEVNUM/ IN, NOUT ,NSTOR ,NPLT , UTL ANG :31
COMMON RELHUM(34),HSTOR(34),EE(15,34),ICH(4),VH(15),TX(15) ANG 40
COMMON WLAY(34,15),WPATH(68,15),TBBY(68),PRES(68) ANG *50
COMMON ABSC(4,40),EXTC(4,40),VX2(40) ANG 60

C *********************************AG 70
C ANG 80
C THIS SUBROUTINE CALCULATES THE INITIAL ZENITH ANGLE (ANGLE) ANG 90
C TAJZ[NG INTO ACCOUN9T REFRACTION EFFECTS GIVEN Hi .12, AND BETA ANG 100
C (WHERE BETA IS THE EARTH CENTRE ANGLE SUBTENDED BY HI AND H12 ), ANG 110
C ASSUMING THE REFRACTIVE INDEX TO BE CONSTANT IN A GIVEN LAYER. ANG 120
C FOR GREATER ACCURACY INCREASE THE NUMBER OF LEVELS IN THE MODEL ANG 130
C ATMOSPHERE. ANG 140
C ANG 150
C THIS SUBROUTINE CAN BE REMOVED FROM THE PROGRAM4 IF NOT REQUIRED. ANG 160
C *********************************AG 170

IP-99 ANG 180
CA-PI/iSO. ANG 190
Xl-RE+Hl ANG 200
X2-RE+12 ANG 210
LEN-O * ANG 220
IT-0 ANG 230
B1-B1*CA ANG 240
TANG-X2*SIN(B1 )/(X2*COS(B1 )--X1) ANG 250
THET-ATAN(TANG) ANG 260
IF (THET.LT.O.0) THET-THET+PI ANG 270
SPHI-SIN(THET) ANG 280
ANG-TEETI A ANG 290
TN-THET ANG 300
TM-TN-O *5*CA ANG 310

5 ANGLE-T HET ANG 320
FBT-0 * ANG 330
BETA-0O ANG 340
BETI -O ANG 350
BET2O0 ANG 360
FBT1-0 ANG 370
FBT2O0 ANG 380
FBT3-O .0 ANG 390
IF (BI.LE.O.O) GO TO 10 ANG 400
Yin2 .THET ANG 410
IF (Y-PI.GT.1.OE-8) GO TO 45 ANG 420
1F (IP.EQ.100) GO TO 30 ANG 430
MaNX2*COS(B1 )-RE ANG 440
IF (XMIN-HI) 40,20,20 ANG 450

10 HMIN-R2 ANG 460
112-Hi ANG 470
H1MHMIN ANG 480

15 ANGLE0.5*PI ANG 490
THET-ANGLE ANG 500
SPHI-1.0 ANG 510
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ANG-ANGl.E/CA N 52

20 IP-100 ANG 530
CALL POINT (E1,YN,N,NP,IP) ANG 540
J1-N ANG 550
TI-TX(9) ANG 560

25 CALL POINT (12,YNN,NP,IP) ANG 570
IF (NP.EQ.i) N-N-i ANG 580
J2-N ANG 590
IF (JI.EQ.J2) TXi-TXI+YN-EE(9,Ji) ANG 600

30 DO 35 J-JI, ANG 610
XI-RE+Z(J) ANG 620
12-RE+Z(J+i) ANG 630
IF (J.EQ.Ji) KlEi ANG 640
IF (J.EQ.J2) X2inlE4H2 ANG 650
SALP-Ii *SPHI /X2 ANG 660
ALP-ASIN( SALP) ANG 670
RN-EE(9 ,J41)/EE(9 ,J) MIG 680
IF ((J+i).EQ.J2) RN-YN/EH(9,J) ANG 690
IF (J.EQ.Ji) RN'EH(9,J+i)/TXi ANG 700
IF ((J+i).EQ.J2.AND.J.EQ.Ji) RN-YN/TXi ANG 710
BET-ThET-ALP ANG 720
FB--TAN(ALP) ANG 730
IF (J.NE.Ji) FB-FB+TAN(TEET) ANG 740
FBT-FBT+FB ANG 750
BETA-BETA+BET ANG 760
TTi.'TEET/ CA ANG 770
BE-BET/CA ANG 780
C-ALP/ICA ANG 790
IF (X2.EQ.RE+H2) C-PI-ALP ANG 800
IF (SALP.GE.EN) EN-i. ANG 810

HSPHI-SALP/RN ANG 820
HTKET-ASIN(SPHI) ANG 830

35 CONTINUE ANG 840
IF (Bi.LE.0.0) GO TO 125 ANG 850
GO TO 115 ANG 860

40 CONTINUE ANG 870
TANG-TANG ANG 880
ANGLE-P I-ANGLE ANG 890
TN-ANGLE ANG 900
ANG-ANGLE/ CA ANG 910
IF (Ei.LE.O.O) GO TO 15 ANG 920

45 CONTINUE ANG 930
IP-101 ANG 940
ChLL POINT (Hi,TN,N,NRP1,IP) ANG 950
Txi-TX(9) ANG 960
YN1iYN ANG 970
1F (NPi.EQ.1) N-N-i ANG 980
J2-nL ANG 990
IF (14.EQ.7) J2-ML ANG 1000
JIinN ANG 1010
J-Ji+1 ANG 1020
IF (12.GE.Hi) GO TO 65 ANG 1030
CALL POINT (H2,YN,N,NP,IP) ANG 1040
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T12-TX(9) ANG 1050
YN2-YN ANG 1060
J2-N ANG 1070
IF (J1.EQ.J2) TX2-YN1+TX(9)-EH(9,J1) ANG 1080

50 J.J-1 ANG 1090
Xl1RE+Z(J+l) ANG 1100
X2-RE4Z(J) ANG 1110
IF (J.EQ.J1) Xl-R.E+E1 ANG 1120
IF (J.EQ.J2) X2-RE4H2 ANG 1130'
SALP41l*SPEIIZ.2 ANG 1140
M4aNX1*SPHI-RE ANG 1150
IF (SALP.LE.1.0) GO TO 55 ANG 1160
SALP-SPRI ANG 1170
IF (EMILGT.I12) GO TO 80 ANG 1180

55 ALP-ASIN(SALP) ANG 1190
TBET-ASIN(SPRI) AI4G 1200
BET-ALP-THET ANG 1210
BET1-BETI+BET ANG 1220
FB'TAN(ALP) ANG 1230
IF (J.NE.J1) FB-FB-TAN(TEET) ANG 1240
FBT1 -FBT1+FB ANG 1250
T~l-THET/ CA AN! 1260
BE-BET/CA AN! 1270
AL'.ALP/CA ANG 1280
IF (X2.EQ.RE+H2) C-PI-ALP ANG 1290
REF-EH(9 ,J) AN! 1300
IF (J.EQ.J1) REF-YN1 AN! 1310
IF (J.EQ.J2) REF-TX2 ANG 1320
IF (J.EQ.1) GO TO 60 ANG 1330
RN-EH(9,J)/EHE9,J-1) ANG 1340
IF (J.EQ.J1) RN-YN1/EH(9,J-1) ANG 1350
IF (J.EQ.J2ii) 1.N-REF/T12 ANG 1360
IF (J.EQ.J2) RN-REF/YN2 AN! 1370
IF (SALF.GE.RN) RN-1. AN! 1380
SPHI-SALP*RN ANG 1390

60 (ZJ.L.2 GO TO 65 AN! 140

GO TOE.2.N..N.1 50-~ ANG 1480
70 Xl-2EzJ ANG 1490

IF (ABS(Z(JLE 2.O)GOT1OO .NJNE 110o 6 AN! 1510
I(ZJTEI)GO TO 80 AN! 1520

XIREE( , ) AN! 1530
IF (J.EQ.J2) XlREBh ANG 140

SALP-X1 *SPHI /12 ANG 1500

ALP-SIN(SP)X ANG 1560

THET-ASIN(SPEI) ANG 1570
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DET-ALP-THET A14G 1580
FB-TAN(ALP )-TAN(THET) ANG 1590
FUT2-FBT2+FB ANG 1600
BET2-BET2+BEl hNG 1610
BMIN-BET1+BET2 ANG 1620
AL-ALP/CA ANG 1630
TH1-THET/ CA ANG 1640
RN-REF/EH(9,J-1) ANG 1650
IF (SALP.GE.RN) RN-1.O ANG 1660
SPHI-SALP*RN ANG 1670
GO TO 65 ANG 1680

75 TX3-YNI+TX(9)-EH(9,J1) ANG 1690
IYNi-TX3 ANG 1700
17 (ABS(E2-Z(J41)) .LE.1 .OE-5) YNI-TX(9) ANG 1710
IF (ABS(H1-Z(J+1)).LE.1.OE-5) YN1-TX(9) ANG 1720
RN-1.O ANG 1730
GO TO 85 ANG 1740

80 CALL POINT (1IIN,YNN,NP,IP) ANG 1750
IP-102 ANG 1760
TX3-TX(9) ANG 1770
IF (J.EQ.J1.AND.H2.GE.Bl) GO TO 75 ANG 1780
IF (J.EQ.J1.OR.J.EQ.J2) TX3-YN2+TX(9)-EH(9,J) ANG 1790
IF (HMIN.GT.H2) TX3-TX(9) ANG 1800
IF (J.EQ.J1.AND.HKIN.GT.H2) GO TO 75 ANG 1810
RN-REF/TX3 ANG 1820
IF (SALP.GE.EtN) RN-1. ANG 1830
SPHI-SALP*RN ANG 1840
X-I*SPHI-RE ANG 1850
DIF-ABS (HMIN-X) ANG 1860

MIIN-XANG 1870
IF (DIF-1.OE-5) 85,85,80 ANG 1880

85 X2-RE+M41N ANG 1890
THET'.ASIN( SPHI) ANG 1900
IF (RN.EQ.1.0) FBT3--TAN(THET) ANG 1910
IF (RN.EQ.1.0) GO TO 90 ANG 1920
DN-T310*LG(X-.)(E-.)/X-l ANG 1930
FBT3in-TAN(THET)*(1 .0-1.01(1 .0ITX3/(X2*DNX))) ANG 1940

90 BET-0.5*PI-THET ANG 1950
BET2-BET2+BET ANG 1960
BMMIN-BET1+BET2 ANG 1970
IF (f2.GE.H1) GO TO 100 ANG 1980
BET-BET1+2 .*BET2 ANG 1990
D~l-Bl-BETi ANG 2000
DB2inBET-Bl ANG 2010
DB3-ABS(IaIN-B1) ANG 2020
IF (DB3.GT.D81.AND.DB2.GT.DB1) GO TO 110 ANG 2030
IF (DB2.GT.DB3) GO TO 95 ANG 2040
IF (DB2.GT.DB1) GO TO 110 ANG 2050
BETA-BET ANG 2060
FBT-FBT1+2 .O*(FBT2+FBT3) ANG 2070
LEN-1. ANG 2080
GO TO 115 ANG 2090

95 BETA-BET1+IET2 ANG 2100
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FBT-FBT1+73T2+FBT3 ANG 2110
LGO TO 115+ ANG 2120

100 BETA-2 .O*(BETI+BET2) ANG 2130
I'LEN-i. hNG 2140

FBT-2 .0*(FBTI+FBT2+FBT3) ANG 2150
WRITE (NOUT,130) J,BETA.FBT,FBTI,FBT2,FBT3,TXI,YNI ANG:2160
IF (12.EQ.Rl) GO TO 115 ANG 2170
IP-103 ANG 2180
IF (NPl.EQ.1) J1-Jl+l ANG 2190
SPUI-SIN(ANGLE) ANG 2200
IF (Z(J1+1).LE.R2) GO TO 105 ANG 2210
RN-TXl /YN1 ANG 2220
IF (SPEI.GE.RN) RN-1. ANG 2230
SPRI-SPRI /RN ANG 2240
TKET-ASIN( SPEI) ANG 2250
GO TO 25 ANG 2260

105 CALL POINT (H2,YN,N,NP,IP) ANG 2270
TX1-TX1+YN-EH(9 ,Jl) ANG 2280
RN-TX1 /YNI ANqG 2290
J2-J1 ANG 2300
IF (SPHI.GE.RN) RN-i. ANG 2310
SPHI-SPII /RN ANG 2320
THET-ASIN(SPHI) ANG 2330
GO TO 25 ANG 2340

110 BETA-BET1 ANG 2350
LENO * ANG 2360
FBT-FBT1 ANG 2370

115 TEET-ANGLE+(BI-BETA)/(1 .4FWI/TA2IG) ANG 2380
DBETA-BETA/CA ANG 2390
B-BETI/ Ac ANG 2400
THI-TEET/CA ANG 2410
WRITE (NOUT,135) BETA,DBETA,FBT,TH1,TANG ANG:2420
IF (TNET.GT.TN.OR.THET.LT.TM) ThET'.(TN+TM) /2. AJNG 2430
T~l-TBET/CA ANG 2440
WRITE (NOUT,135) BET1,B,FBT,THI ANG:2450
TN1 'TN/CA ANG 2460
TM1u'T1/CA ANG 2470
WRITE (NOUT,140) TN,Th,TN1,TM1 ANG: 2480
SPEI-SIN(THET) ANG 2490
TANG-TAN(TEET) ANG 2500
IT-IT+1 ANG 2510
DBE-ABS (I-BETA) ANG 2520
DTE-ABS (ANGLE-THT) ANG 2530
IF (IT.EQ.1O) TNET-0.5*(ANGLE+THET) ANG 2540
IF (IT.EQ.1O) GO TO 120 ANG 2550
IF (DBE.GT.1.OE-7.AND.DTE.GT.1.OE-7) GO TO 5 ANG 2560

120 ANGLE-TKET/CA ANG 2570
WRITE (NOUT,145) ANGLEIT ANG:2580
RETURN ANG 2590

125 Hl-H2 ANG 2600
ANGLE-C/CA ANG 2610
WRITE (NOUT,145) ANGLE,IT ANG:2620
RETURN ANG 2630
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C AMG 2640
130 FORMAT (16,E16.7,8F13.8) ANG 2650
135 FORMAT (1411 TOTAL BETA - ,E14.6,FI5.6,7B,FBT - E14.6,7H TIET -,FlANG 2660

1O.6,5HTANG-,F1O.6) AMG 2670
140 FORMAT (5F12.6) AMG 2680
145 FORMAT (SX,/1H*,14HZENITH ANGLE -,F7.3,59E DEGREES R ECOMPUTED ANG:2690

1 FROM SUBROUTINE ANOL (ITERATION,13,ME) ANG:2700
END AMG 2710
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SUBROUTINE POINT (X,YN,N,NPIP) POI 10
C REVISED 12 DEC 79 POI 20

DOUBLE PRECISION HZ,SEASN,VULCN POT :21
COMMON /CARDI/ MODEL,IRAZE,ITYPE,LEN,JP,IM,M1,M2,M3,NLIEMISS,RO PO 30

1 ,TBOUND,ISEASN,IVULCN,VIS,JBMOD POI *40
COMMON /CARD2/ HI,H2,ANGLE,RANGE,BETA,HMIN,RE POI 50
COMMON /CARD3/ VI,V2,DV,AVW,CO,CWW(15),E(15),CA,PI POI 60
COMMON /CNTRL/ LENST,KMAX,M,IJ,J1,JL,JMIN,JEXTRA,IL,IMAX,NLL,NPI POI 70

1 ,IFIND,NLIKLO POI 80
COMMON /MDATA/ Z(34),P(7,34),T(7,34),WH(7,34),WO(7,34) POI 90
1 ,SEASN(2),VULCN(5),VSB(9),HZ(15),MI.X(34) POI 100
COMMON /DEVNUM/ NIN,NOUT,NSTOR,NPLT,NTBL POI :101
COMMON RELHUM(34),STOR(34),E(15,34),ICH(4),VH(15),TX(15) POI 110
COMMON WLAY(34,15),WPATH(68,15),TBBY(68),PRES(68) PO *120
COMMON ABSC(4,40),EXTC(4,40),VX2(40) POI 130

C ******************************************************************P** 140
C SUBROUTINE POINT COMPUTES THE MEAN REFR. INDEX ABOVE AND BELOW POI 150
C A GIVEN ALTITUDE AND INTERPOLATES EXPONENTIALLY TO DETERMINE THE POI 160
C EQUIVALENT ABSORBER AMOUNTS AT THAT ALTITUDE. POI 170
C POI 180
C ******************************************************************p** 190
C POI 200
C X IS THE HEIGHT IN QUESTION POI 210
C TX(9) AND YN ARE THE MEAN REFRACTIVE INDICES ABOVE AND BELOW X POI 220
C N IS THE LEVEL INTEGER CORRESPONDING TO X OR THE LEVEL BELOW X POI 230
C NP -1 IF X COINCIDES WITH MODEL ATMOSPHERE LEVEL ,IF NOT NP - 0 POI 240
C TX(1-8) ARE ABSORBER AMOUNTS PER KM AT HEIGHT X POI 250
C ******************************************************************P*I 260

N-NL POI 270
NP-0 POI 280
IF (X.LT.0.O) X=Z(1) POI 290
IF (X.GT.Z(NL)) GO TO 20 POI 300
DO 5 I-I,NL POI 310
N-I POI 320
IF (X-Z(I)) 10,20,5 POI 330

5 CONTINUE POI 340
10 J2-N PO 350

N-N-1 POI 360
MM1-M POI 370
IF(M1.GT.O.AND.M.LT.7) MMI-M1 POI 380
MM2-M POI 390
IF(M2.GT.O.AND.M.LT.7) MM2-M POI 400
FAC,(X-Z(N) )/(Z(J2)-Z(N)) POI 410
PXI-P(MM1,N)*(P(MMI,J2)/P(MH1,N))**FAC POI 420
TXI-T(MM1,N)*(T(MM1,J2)/T(MI,N))**FAC POI 430
WX1WH(M2,N)*(WH(MM2,J2)/WH(MM2,N))**FAC POI 440
TX(3 )CO*PXI/TX1-4.56E-6*WX1 *TX1 *CW POI 450
TX(2)oCO*P(MMI,J2)/T(MMI,J2)-4.56E-6*WH(MM2,J2)*T(IA,J2)*CW POI 460
TX(I)=CO*P(MM1,N)/T(MM1,N)-4.56E-6*WH(M 2,N)*T(OIl,N)CW Po0 470
TX(9)-O. 5E-6*(TX('&)+TX(3)) POl 480
YNIO.5E-6*(TX(I )+TX(3)) POI 490
IF (IP.EQ.0) GO TO 35 POI 500
DO 15 K1 ,KMAX PO 510
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IT (L.EQ.9) GO TO 15 POI 520
TX(K)-0.O POI 530
IF (EEB(K,N).GT.1000.0) GO TO 15 POI 540
IF (X.LE.100.O) TX(K)iEH(K,N4)+FAC*(Ei(KJ2)-EN(K,N)) POI 550
IF (E2(K,N).EQ.O.0.OR.EH(K,J2).EQ.O.O) GO TO 15 POI 560
TX(K)-EE(K.N)*(EH(K,J2 )/EE(K,N) )**FAC POI 570

15 CONTINUE POI 580
Go To 35 POI 590

20 NP-i POI 600
IF (IP.EQ.0) GO TO 30 POI 610
DO 25 K-i ,KMAX POI 620

25 TX(R)-EE(K,N) POI 630
30 TX(9)-ErH(9,N)-1. POI 640

TN-O *0 POI 650
C CARDS B 24 AND 50 THROUGH 59 ARE NO LONGER REQUIRED POI 660

IF (N.GT.1) YN-EH(9,N-1)-l.O POI 670
35 CONTINUE POI 680

IF (IP.EQ.1) WRITE (NOUT,45) XN,NP,TX(9),YN,IP,(TX(K),Kml.8) POI :690
IF (IP.EQ.1) WRITE (NOUT,40) (TX(K),K-12,14) POI :700
TX(9)-TX(9)+1. POI 710
YN-YN+1 * POI 720
RETURN POI 730

C POI 740
40 FORMAT (//5X,11H TX(12-14)-,3El0.3/) POI 750
45 FORMAT (/,20H PROM POINT\ NEIGHT-,FlO.4,6H KM,N-,13,4HNP-,I2,28H,POI 760

iREF. INDEX ABOVE & BELOW X-,2EI1.4,41IP-,3,/,12X,36EEQUIV. ABSORPOI 770
2BER AMIOUNTS PER IM AT X-8BE10.3) POI 780
END POI 790
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SUBROUTINE lIABlE EXA 10
C EXA 20
C LOADS EXTINCTION AND ABSORPTION COEFFICIENTS FOR THE FOUR EIA 30
C AEROSOL ALTITUDE REGIONS EXA 40
C EXA 50

DOUBLE PRECISION HZ,*SEA6SI,VULCN EXA :31
COMMON /CARD1 / NODEL,IIAZE,ITWE ,LEN ,JP ,IM,M ,N2 ,43 ,ML,IDIISS ,RO EX 60

1 ,TBOUND, ISEASN.IVULCN,VISIJBMOD EXA *70
COMMON ICAP.D21 Hl,H2,ANGLE,RANGE,BETA,HMIN,RE EXA 80
COMO0N /CARD3/ V1,V2,DV,AVW,CO,CWW(15),E(15),CA,PI EXA 90
COMMON /CNTRL/ LENST,DMAX,MDIJ,J1,J2,JMIN,JEXTRA,IL,ID4AX,NLL,NPIEXA 100
1 ,IFIND,NL,IKLO EXA 110
COMMON /MDATA/ Z(34),P(7,34),T(7.34).WH(7,34),VO(7.34) EXA 120
1 ,SEASN(2),VULCN(5),VSB(9),BZ(15),UKIX(34) EXA 130
COMMON /DEVNUM/ KIN, NOUT ,NSTOR,ILT ,NTBL EA :131
COMMON RELEUM(34),ESTOR(34),Eli(15,34),ICH(4),VH(15),TX(15) EXA 140
COMMON WLAY(34,15),WPATH(68,15),TBBY(68),PRES(68) EXA *150
COMMON ABSC(4,40),EXTC(4,40),VXO(40) EXA 160
COMMON /EXTDTA/ VX2(40),RUREXT(40,4),RURABS(40,4),URBEXT(40,4), EXA 170
1URBABS(40,4),OCNEXT(40,4),OCNAJS(40,4),TROEXT(40,4),TROABS(40,4), EXA 180
2FG1EXT(40) ,FG1ABS(40) ,FG2EXT(40) ,FG2ABS(40) EXA 190
3,BSTEXT(40),BSTABS(40),AVOEXT(40),AVOABS(40),FVOEXT(40 EXA 200
4) ,FVOABS(40) ,DKEEXT(40) ,DMEABS(40) EXA 210
DIMENSION REZONE(4) EXA 220
DATA REZONE /0.,70.,80.,99./ EXA :230
WRITE (NOUT,90) (ICH(l),I-1,4) EA :240

C CALL EXTDTA EXA :250
DO 5 1-1,40 EXA 260

5 VXO(I)-VX2(I) EXA 270
Il-iEXA 280

IF (IEAZE.EQ.7) 11-2 EXA 290
DO 85 M-11,4 EXA 300
ITA-ICE(M) EXA 310
ITC-ICE(M)-7 EXA 320

WRE-W( 15) EXA 330
IF (ICH(M).EQ.6.AND.M.NE.1) WRH-70. EXA 340

C THIS CODING DOES NOT ALLOW TROP RE DEPENDENT ABOVE EH(7,I) EXA 350
C DEFAULTS TO TROPOSPHERIC AT 70.* PERCENT EXA 360

DO 10 1-2,4 EXA 370
IF (IR.LT.RRZONE(I)) GO TO 15 EXA 380

10 CONTINUE EXA 390
1-4 EXA 400

15 11-1-1 EXA 410
IF(WRH.GT.0.O.AND.WRE.LT.99.)X-ALOG(100.0-WRE) EXA 420
X1-ALOG(100.O-REZONE(II)) EXA 430
X2-ALOG(100.0-RHZONE(l)) EXA 440
IF (WRE.GE.99.O) X-X2 EA 450
IF (WRE.LE.O.O) X-Xl EXA 460
DO 80 N-1,40 EA 470
ABSC(M,N)0.* EXA 480
EXTC(M,K)inO. ZZA 490
IF(ITA.GT.6) GO TO 45 EXA 500
IF(ITA.LE.O) GO TO 80 EXA 510
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C RR DEPENDENT AERSOLS EXA 520
GO TO (20,20,25,25,30,35), ITA EXA 530

20 Y2-ALOG(RUREZT(NI)) EXA 540
YT-ALOG(RURET(N,II)) Elk 550
Z2-ALOG(RURABS(NI)) EXA 560
ZI-hLOG(RURABSO4 .11)) Elk 570
GO TO 40 EA 580

25 Y2-ALOG(OCNEXT(N,I)) EXA 590
Yl1ALOG(OCNEZT(N,II)) EA 600
Z2-ALOG(OCNABS(N,I)) EA 610
Z1-ALOG(OCNABS(N,II)) Elk 620
GO TO 40 Elk 630

30 Y2-ALOG(URJET(N,I)) EA 640
T1-ALOG(UUEIT(N.I1)) EXk 650
Z2-ALOC(ULBAIS(U .1)) EXA 660
Zl-ALOG(URBABS(NII)) EXA 670
GO TO 40 EXA 680

35 Y2-ALOG(TROEIT(N I)) EA 690
YlmhLOG(TROEXT(N .11)) EXA 700
Z2'.ALOG(TROABS(N ,I)) EXA 710
ZI-ALOG(TROABS(N,II)) EA 720

40 YmYl+(Y2-Yl)*(X-Xl)I(X2-XI) EA 730
ZK-Zl+(Z2-Z1 )*(X-E1 )/(X2-X1) EXA 740
ABSC(M,N)EX(ZK) EXA 750
EXTC(M,14)-EXP(Y) EXA 760
GO TO 80 EXA 770

45 IF (ITA.GT.14) GO TO 75 EXA 780
IF (ITC.LT.1) GO TO 80 EA 790
GO TO (50,55,60,65,70,65,70), ITC EXA 800

50 ABSC(M,NE-FGIABS(N) Elk 810
ENTC(M,N)-FGlEXT(N) EA 820
GO TO 80 EXA 830

55 ABSC(M,N)-FG2ABS(N) EXA 840
EITC(M,N)-FG2EXT(N) EXA 850
GO TO 80 EA 860

60 ABSC(HN)-BSTABS(N) EXA 870
EXTCO4,N)-BSTEIT(N) EXA 880
GO TO 80 EXA 890

65 ABSC(14,N)-AVOABS(R) EA 900
EXTC(M,N)-AVOEXT(N) EXA 910
GO TO 80 EA 920

70 ANSC(M,N)-FVOABS(N) EXA 930
E.XTC(M,N)-FVOEIT(N) EXA 940
GO TO 80 EXA 950

75 ANSC(M,N)-DHEABS(N) EXk 960
E.XTC(M,N)-DMEEXT(N) Elk 970

so CONTINUE EXA 980
85 COTIU EXA 990

VRITE (NOUT,95) EXA:-1000
C MRITE (NOUT,100) (VX2(N),(EIC(,N),ABSC(M,N),-1,4),N'1,40) EXA:1010

RETURN EXA 1020

C EXA 1030
90 FOMAT (7N ICE .415) Elk 1040
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95 FORMAT (40H EXTINCTION AND ABSORPTION COEFFICIENTS) EXA 1050
100 FORMAT (FI0.4,8F10.5) EXA 1060

END EXA 1070
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SUBROUTINE PATH PAT 10
C MODIFIED FOR 5CM-1 BAND MODEL OPTION - OCTOBER 1980 PAT *11
C REVISED 12 DEC 79 PAT 20
C LOADS CUMULATIVE ABSORBER AMOUNTS INTO THE MATRIX UPATH FROM WLAY PAT 30
C FOR THE ATMOSPE ERI C SLANT PATH PAT 40
C USED FOR RADIANCE CALCULATIONS PAT 50
C PAT 60

DOUBLE PRECISION HZ, SEASN ,VULCN PAT :61
COMMION ICAP.DI/ MODEL,IEAZE,ITYPE,LEN,JP,IM,M1 ,M2,M3,)U.,IEMISS,RO PAT 70
1 ,TBOUND,ISEASNIVULCN.VIS ,JBMOD PAT *80

COMMON ICAP.D2/ H1,E2.ANGLE, RANGE, BETA,lMIN,RE PAT 90
COMMON /CAP.D3/ Vi,V2,DV,AVW,C,CW,W(15),(15),CA,PI PAT 100
COMO0N /ORThL/ LENST,R(AXM,IJ,J1I,J2,JNIN,JEXIRA,IL,ID4AX,NLL,NPI PAT 110

1,IFIND,NL,IKLO PAT 120
COMMION /MDATA/ Z(34),P(7,34),T(7,34),WH(7,34),WO(7,3.) PAT 130
1 ,SEASN(2),VULCN(5),VSB(9),HZ(15),311X(34) PAT 140
COMM1ON /DEVNM/ NIN,NOUT,NSTOR,NPLT,NTBL PAT :141
COMMION RELEUM(34),ESTOR(34),EH(15,34),ICEQ.),Vn(15),TX(15) PAT 150
C0OMON WLAT(34,i5) ,WPATH(68,15),TBBY(68),PRES(68) PAT *160
C0OMON ABSC(4 ,40) ,EXTC(4 ,40) ,VX2(40) PAT 170
IF (ITYPE.EQ.1) GO TO 60 PAT 180
IF (31.EQ.J2.AND.Jl.EQ.JMIN) GO To 60 PAT 190
IF (ITYPE.EQ.2.AND.H1.EQ.E2) 32-31 PAT 200
IF (E2.GT.H1.AND.ANGLE.GT.90..AND.NP1.EQ.1) 31-31-1 PAT 210
IF (JEXTRA.EQ.1) 32-32+1 PAT 220
IF ((ITYPE.EQ.2).AND.(E1.GT.E2).AND.(LENsT.Eq.1)) 32-32-1 PAT 230
IF (ITYPE.EQ.3) J2-NL PAT 240
IF(JP.EQ.O) WRITE (NOUT,70) 31,32 PAT :250
IF(JP.EQ.O) WRITE (NOUT,75) PAT :260
DO 5 1K-i ,68 PAT 270
TBBY(IK)-o. PAT 280
DO 5 K-1,- 0. PAT *290
PDE(I5 K-,0. PAT *280
WPATH(IK,K)-0. PAT 300

5 CONTINUE PAT 310
LEN-0 PAT 320
NLL-NL-i PAT 330
1L31l+1 PAT 340
13-IL+NLL PAT 350
DO 10 K's1,KMAX PAT 360
E(K-O. PAT 370

10 CONTINUE PAT 380
IF (ANGLE.GT.90.0) GO TO 15 PAT 390
LEN-1. PAT 400
I-1- PAT 410

HMIN-1.OE-6 PAT 420
13-ILL PAT 430

15 COTINUE PAT 44.0
DO 40 IK-1,68 PAT 450
IF (LEN.EQ.O) IL-IL-i PAT 460
IF (LEN.EQ.1) IL-IL+1 PAT 470
li-iI PAT 480
I? (IL.EQ.0) Go To 40 PAT 490

D-36



DO 20 K-1 ,KAX PAT 500
C CHECK FOR THE 5 CM-i BAND MODEL OPTION. PAT *501

4C WHEN USED, WPATH FOR THE FIRST THREE SPECIES PAT *502
C IS THE INCREMENTAL OPTICAL DEPTH FOR EACH LAYER. PAT *503

IF ((JBMOD.EQ.O) .OR. (K.GE.4)) Go To 18 PAT *504
WPATH(IK,K) - WLAY(IL,K) PAT *505
GO TO 20 PAT *506

18 CONTINUE PAT *507
W(K)-E (K)+WLAY(IL ,K) PAT 510
WPATH(IK,K)inW(K) PAT 520

20 CONTINUE PAT 530
IF (IL.LE.O.OR.IL.GE.NL) GO TO 25 PAT 540
TBAR-(T(M,IL)+T(M,IL+1 ))*0.5 PAT 550
IF(M1.GT.O.ANqD.M.LT.7) TBAR-(T(M.IL)+T(M1,IL+i))*O.5 PAT 560
PEAR - 0.5*(P(M,IL)+P(M,IL+1)) PAT *561
IF(M1.GT.O .AND. M.LT.7) PBAR - O.5*(P(M1,IL)+P(MI,IL+1)) PAT *562

C PAT 570
C IF (JEXTRA.EQ.1) TBAR-(T(M,J)+T(,J1+1))*0.5 PAT 580

25 CONTINUE PAT 590
TBBY(IK)-TBAR PAT 600
PRES(IK) - PEAR PAT *601
DO 30 K-i ,KMAX PAT 610
E(K)'.W(K) PAT 620

30 CONTINUE PAT 630
IF (ANGLE.LE.90.0.AND.IL.lQ.NLL) GO TO 50 PAT 640
IF (ITYPE.EQ.3.AND.ANGLE.LE.90.O) GO TO 35 PAT 650
IF (ITYPE.EQ.3.AIID.LEN.EQ.1.AND.IL.EQ.J2) Go TO 50 PAT 660
IF (ITYPE.EQ.2.hmD.LENST.EQ.O.AND.IL.EQ.J2) GO TO 50 PAT 670
IF (IL.EQ.JMIN.AIID.HMIN.GT.O.O) LEN-I PAT 680
IF (IL.EQ.1.AND.HMIN.LE.O.O) GO TO 50 PAT 690
IF (LEN.EQ.0) GO TO 35 PAT 700
IF (IL.EQ.JMIN.AND.IJ.EQ.IL+KLL) IL-IL-i PAT 710
IF (ITYPE.EQ.2.AND.IL.EQ.J2) GO TO 50 PAT 720

35 CONTINUE PAT 730
IF(JP.EQ.0)WRITE (NOUT,80) IK,(WPATR(IK,K),K-i,8),WPATH(IK,i0), PAT :740
IWPATH(IK, 11) ,TBBY(IK) ,PRES(IK) PAT *750

40 CONTINUE PAT 760
IKMAX-68 PAT 770
LEN-LENST PAT 780
IF(JP.NE.O) RETURN PAT 790
WRITE (NOUT,85) PAT :800
DO 45 1K-i ,IKMAX PAT 810

45 WRITE (NOUT,SO) IK,(WPATK(IK,K),K-12,14) PAT :820
RETURN PAT 830

50 CONTINUE PAT 840
IF(JP.EQ.O) WRITE (NOUT,80) IK,(WPATH(IK,K),KL1,),WPATH(IK,i0) PAT :850
1 ,WPATH(IK,11i),TBBY(IK) ,PRES(IK) PAT *860
IEMAX-IK PAT 870
LEN-LENST PAT 880
IF(JP.VE.O) RETURN PAT 890
WRITE (NOUT,85) PAT :900
DO 55 IK'.I,IXIAX PAT 910

55 WRITE (NOUT80) IK,(WPATH(IK,K),K-i2,i4) PAT :920
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REURN PAT 930
K60 DO 65 Kinl,1MAX PAT 940

WPATH(1,K)-nW(K) PAT 950
V65 CONTNUE PAT 960

IF (M.EQ.0) JImi PAT 970
J2-J1 PAT 980
TBEY~i )-T(M,JI) PAT 990
17041 .GT.O.AND.M.LT.7) TBBY(1 )-T(M1 ,J1) PAT 1000
PR.ES(1) - P(M,Jl) PAT*1001
IF (Ml.GT.0 .AND. M.LT.7) PRE5(1) ft P(M1,J1) PAT*1002
IKMAXmi PAT 1010
IF(JP.EQ.0) WRITE (NOUT,70) J1,J2 PAT: 1020
IF(JP.EQ.O) WRITE (NOUT,75) PAT:1030
IK-1 PAT 1040
IJDMA-IK PAT 1050
IF(JP.EQ.0) WRITE (NOUT,80) IK,(WPATH(IK,K),K-1,8),WPATH(IK,10), PAT:1060
1 WPATE(IK, 11) ,TBBY(IK) ,PRES(IK) PAT: 1070
HMIN-1 .E-6 PAT 1080
IF(JP.NE.0) RETURN PAT 1090
WRITE (NOUT,85) PAT:1100
WRITE (VOUT,80) IK,(WPATH(IK,K),K'12,14) PAT:1110

RETURN PAT 1120
C PAT 1130

70 FORMAT (913) PAT 1140
75 FORMAT (I//,20X, 53H CUMULATIVE ABSORBER AM4OUNTS FOR THE ATMOSPIIERICPAT 1150
1 PATH,//9X,3HH20,5X,4HC02+,7X,2H03,8X,21N2,

7X,SHE 2O C,5X,5HMOL S, PAT*1160
26X,4EaER1,5X,5H03 UV,6X,5HH20 C,6X,4mu103,51,4HTAVE.6X,4BPAVE) PAT*1170

so FORMAT (r5,IPIOEIQ.3,OF2FlO.3) PAT*l 180
85 FORMAT (/I,2X,2E1D,4X,4EAER2,7X,4RAER3,7X,4HAER4) PAT 1190

END PAT 1200
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SUBROUTINE TRANS TRA 10
C MODIFIED FOR 5CM-1 BAND MODEL OPTION - OCT. 1980 TRA *11
C R EVI SED 16 JAN 1980 TRA 20
C CALCULATES TRANSMITTANCE AND RADIANCE VALUES BETWJEEN Vi AND V2 TEA 30
C FOR A GIVEN ATMOSPHERIC SLANT PATH TRA 40
C TEA 50

DOUBLE PRECISION HZ, SEASN ,VULCN TEA :51
COMMON ICAP.D1/ MODEL,IHAZEIITYPE,LEN,JP ,IM,Ml ,M2 ,M3 ,ML,IMISS .10 TRA 60
1 ,TBOUND,ISEASN,IVULCN,VIS ,J3MOD TEA *70
COMMON /CARD2/ H1,H2,ANGLERANGE,BETA,HHIN,RE TEA 80
COMMON /CARD3/ V1,V2,DV,AVW,COCW,W(15),E(15),CA,PI TEA 90
COMMON /CNTRL/ LENST,KMAX,M,IJJ1 ,J2 ,JMIN,JEXTRA,IL,INAXNLL,NPI TEA 100

1 ,IFIND,NL,IKLO Tra 110
COMMON /MDATA/ Z(34),P(7,34),T(7,34),WH(7,34),Wo(7,34) TEA 120
1 ,SEASN(2),VULCN(5),VSB(9),HZ(15),HMIX(34) TEA 130
COMMON /DEVNIJM/ NIN;,NOUT,NSTOR,NPLT,nTIL TEA :131
COMMON RELHUM(34),HSTOR(34),EH(15,34),ICH(4),VH(15),TX(15) TEA 140
COMMON WLAY(34,15),IJPATH(68,15),TBBY(68),PRES(68) TEA *150
COMMON ABSC(4940),EXTC(4,40),VX2(40) TEA 160
COMMON /TRPWFO/ TR(67),FW(67),FO(67) TEA 170
COMMON /C4C5C8/ C4(133),C5(15),C8(102) TEA 180
COMMON /AER/ XX ,XX2 ,XX3 ,XX4 ,YY1 ,YY2,YY3,YY4 TEA 190
DIMENSION ABS(15) TEA 200
FF(T,V)-1.190956E-16*(V**5)/(EXP(.43879*V/T)-1.) TEA 210

C WATTS. CM-2 ST-i MICRON-i TEA 220
RADKIN-i.OE+30 TEA :230
EADMAXO * TEA 240
VRMIN-O * TEA 250
VRMAX-O TEA 260
SUMA-0. TEA 270

RASM0 TRA 280
FACTOR-O *5 TEA 290

C CALL C4DTA TEA :300
C CALL TRFN TEA 310
C TEA *311
C CALL BMDATA WHEN USING THE 5CM-1 BAND MODEL OPTION TRA *312

IF (JBMOD.EQ.1) CALL BMDATA TRA *313
IVi-Vi /5. TEA 320
1V2-V2/5 .4.99 TEA 330
IV1-IV1*5 TEA 340
IV2-IV2*5 TEA 350
IF (IV1.LT.350) IV1-350 TEA 360
IF (1V2.GT.50000) IV2-50000 TEA 370
IF (DV.LT.5.) DV-5. TEA :380
TDV-DV TEA 390
IV-IVI-IDV TEA '400

C SET UP FILE NPLT FOR THE PRINT/PLOT OPTION TEA :401
ENDF - -1.* TEA :402
WRITE (NPLT) V1,V2,DV TEA :407

C TEA :408
ICOUIIT-O TEA 410

C BEGINING OF TRANSMITTANCE CALCUL~ATIONS TEA 420
5 IV-IV+IDV TEA 430
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SUMVmO. *TEA 440

TSOLD-1. TIA 470

liKE - IKMAX TRA *471
IF (IEmISS.EQ.O) Iza! - IU.10 TEA *480
DO 10 JK-l,1l TRA 490
ABS(JK)-0 * TEA 500
IF (JK.LE.3) ABS(JK)--5. TRA 510

10 CONTINUE TEA 520
IF (JP.NE.O) GO TO 20 TRA 530
IF (ICOMN.EQ.O) GO TO 15 TEA 540
IF (ICOtJNT.EQ.50) GO TO 15 TRA 550
GO TO 20 TRA 560

15 ICOUNT-O TEA 570
IF (IEMISS.EQ.0) WRITE (NOUT,255) TRA :580

20 DO 25 1lINAX TEA 590
TX(K)-0.0 TEA 600
IF (K.LT.4) TX(K)-l.0 TEA 610

25 CONTINUE TEA 620
ICOUNT-ICOUNT+1 TEA 630
SUM-O.0 TEA 640
V-I.V TEA 650
I-(IV-350)/5+1 TEA 660

C H N03 TEA 670
C EN03 ABSORPTION CALCULATION TEA 680

CALL HN03 (V,ABS(I1)) TEA 690
IF (IV.LT.670) GO TO 80 TEA 700
1F (IV.LE.3000) GO To 45 TEA 710

C *** MOLECULAR SCATTERING TEA 720
ABS(6)-V**41(9 .26799E+18-1 .07123E+09*V**2) TEA 730
IF (IV.LT.9200) GO TO 80 TEA 740
IF (IV.LT.13000) GO TO 65 TEA 750

C ** UV OZONE TEA 760
IF (IV.LE.23400) GO TO 30 TEA 770
IF (IV.GE.27500) GO TO 35 TEA 780
GO TO 110 TEA 790

30 XI-(V-13000.0)/200.041. TEA 800
GO TO 40 TEA 810

35 fl-(V-27500.O) /500.+57. TEA 820
40 N-XI+1 0001 TEA 830

ZD-II-FLOAT(N) TEA 840
ABS(8)-C8(N)4XD*(C8(N)-C8(N-1)) TEA 850
IF (IV.CT.14500) GO TO 110 TEA 860
GO TO 65 TEA 870

C *** WALTER VAPOR CONTINUUM 10 MICRON REGION4 TEA 880
45 IF (IV.GT.1350) Go To 50 TEA 890

ABS(5 )-(4 .16+5578 .O*EXP(-7 .87E-3*V)) TEA 900
GO TO 55 tTEA 910

50 IF (IV.LT.2350) GO TO 60 TEA 920
C *** WATER VAPOR CONTINUUM 4 MICRON REGION TRA 930

XI-(V-2350.0)150.O+1 .0 TEA 940
NK-I+1 .001 TEA 950
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K~inI~FOAT NE)TRA 960
ABS(10).C5(NE)+KH*(C5(NH)-C5(NH-1)) TEA 970

55 CONTINUE TEA 980
IF (IV.LE.1350.OR.IV.GT.2740) GO TO 80 TRA 990

C ** NITROGEN CONTINUUM TEA 1000
60 IF (IV.LT.2080) GO TO 80 TEA 1010

14-1-346 TELA 1020
ADS(4)-C4(K4) TEA 1030
GO TO 80 TR 1040

C * WATER VAPOUR TEA 1050
65 17 (IV.LT.12800.AND.IV.GE.9875) GO TO 70 TEA 1060

IF (IV.LE.14520.AND.IV.GE.13400) GO TO 75 TEA 1070
GO TO 85 TEA 1080

70 1-1-135 TEA 1090
GO TO 80 TEA 1100

75 1-1-255 TE.A 1110
80 IF (JBMOD.NE.1) CALL C1DTA (ABS(1),I) TRA*1 120
85 CONTINUE TEA 1130

C UNIFORMfLY MI3MD GASES TEA 1140
C TRA* 1141
C SWITCH FOR THE 5CM-1 BAND MODEL TEA* 1142

IF (JBMOD.EQ.1) GO TO 110 TRA* 1143
IF (IV.LT.8060.AND.IV.GE.500) GO TO 90 TEA 1150
IF (IV.LT.13190.AI4D.IV.GT.12970) GO TO 95 TEA 1160

GO TO 105 TEA 1170
90 J-1-30 TEA 1180

GO TO 100 TRA 1190
95 J-(IV-12950)/5+1516 TEA 1200
100 CALL C2DTA (ABS(2),3) TEA 1210
105 CONTINUE TEA 1220

C ** OZONE TEA 1230
IF (IV.LT.575.OR.IV.GT.3270) GO TO 110 TEA 1240
L-1I-45 TEA 1250
CALL C3DTA (ABS(3),L) TEA 1260

110 CONTINUE TEA 1270
CALL AEREXT (V) TEA 1280

C INITIAL CALL TO BMOD FOR EACH WAVENUMBER TRA* 1281
IX - 0 TRA* 1282
IF (JBl4OD.EQ.1) CALL BMOD(IK,V) TRA* 1283

C START OF LAYER LOOP TEA* 1284
DO 210 IK-IKLO,IKHI TRA*1290
IF (IEMISS.EQ.0) GO TO 120 TEA 1300
DO 115 K-1,1KMAX TEA 1310
V(K)-WPATH(IK,K) TEA 1320

115 CONTINUE TEA 1330
120 CONTINUE TEA 1340

5111-0 * TEA 1350
DO 125 JK-4,11 TEA 1360
TX(JK)-ABS(JK)*W(JK) TEA 1370

125 SUM-SUM+TX(JK) TEA 1380
TI(5).TI(5)+TX( 10) TEA 1390

C TRA* 1391
C SWITCH FOR THE 5CM-i RAND MODEL OPTION TRA*1 392u20
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IF (JEBtOD.EQ.O) GO TO 128 TRA*1 393
CALL E1 OD(IK,V) TRA*1394

C SKIP THE LOWTRAN5 PART FOR H20, C02+, AND -03 TR.A*1395
GO TO 185 TRA*1396

128 CONTINUE TRA*1397
Tx(1-1.O TRA 1400
[1-1 TRA 1410
IF (W(1).LT.1.OE-20) GO TO 145 TE.A 1420
IF (ABS(1).LE.-5.O) GO TO 145 TEA 1430
WSI-ALOG1O(W(1 ))+ABS( )' TRA 1440
IF (WSI.LT.-2.3468) TX(l)-l.-.O87787*EXP(l.855595*WS1) TE.A 1450
IF (WSI.LT.-2.3468) GO TO 145 TEA 1460
IF (WS1.GT.3.5682) GO TO 140 TEA 1470
IF (WS1.CT.2.O) 1.1-40 TEA 1480
DO 130 K-[1 67 TEA 1490
IF (WSI.LE.FW(10) GO TO 135 TE.A 1500

130 CONTINUE TEA 1510
135 TXl-RK+T(-)T()*F()WI/F()F(-) TEA 1520

GO TO 145 TEA 1530
140 TX(1)-O.O TEA 1540
145 CONTINUE 7TEA 1550

TX(2)-1 .0 TEA 1560
1.1-1 TEA 1570
IF (W(2).LT.1.OE-20) GO TO 165 TEA 1580
IF (ABS(2).LE.-5.O) GO TO 165 TEA 1590
WS2-ALOG1O(W(2 ))+ABS(2) TEA 1600
IF (WS2.LT.-2.3468) TX(2)-1 .-.087787*EXP(I.855595*WS2) TEA 1610
IF (1S2.LT.-2.3468) GO TO 165 TRA 1620
IF (IS2.GT.3.5682) GO TO 160 TEA 1630
IF (WS2.GT.2.O) K1-40 TEA 1640
DO 150 [[1I,67 TEA 1650
IF (WS2.LE.FW(K)) GO TO 155 TEA 1660

150 CONTINUE TEA 1670
155 TX(2)umTR([)+(TR([-1)-TR(K))*(FW(1.)-WS2)/(FW(K)-FW(K-1)) TRA 1680

GO TO 165 TR 1690
160 TX(2)-0.0 TEA 1700
165 CONTINUE TEA 1710

TX(3)-1. TEA 1720
[1-1 TEA 1730,
IF (W(3).LT.1.OE-20) GO TO 185 TRA 1740'
IF (ABS(3).LE.-5.0) GO TO 185 TEA 1750
WS3-ALOG1O(W(3))+ABS(3) TEA 1760
IF (WS3.LT.-1.6778) TX(3)-l.-.055194*EXP(2.367853*WS3) TEA 1770
IF (WS3.LT.-1.6778) GO TO 185 TEA 1780
IF (WS3.GT.3.9345) GO TO 180 TEA 1790
IF (WS3.GT.1.5) K1-36 TEA 1800
DO 170 [-[1,67 TEA 18%l0
IF (WS3.LE.FO([)) GO TO 175 TEA 1820

170 CONTINUE TEA 1830
175 TX(3)-TR(Ej-(TR([)-TR([-1 ))*(FO([)-WS3)/(FO(K)-FO(K-1)) TEA 1840

GO TO 185 TEA 1850
180 TX(3)-O.O TEA 1860
185 CONTINUE TEA 1870
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TX(1))YY*W(7)+YY2*W(12)+YY3*W(13)+YY4*W( 14) TRA 1880
TX(7)-XX1*W(7)+X1*W(12)+XX3*W(13)+XX4*W(14) TEA 1890
SUMaSUM+TX(7) TEA 1900
TX(9 )-SUM TRA 1910
DO 205 K-4,KIAX TRA 1920
IF (TX(K).EQ.O.0) GO TO 195 TEA 1930
IF (TX(K).LE.0.:J GO TO 190 mTi, 1940
IF (TX(K).GT.20.) GO TO 200 TEA 1950
TX(K)-EXP(-TX(K)) TRA 1960
GO TO 205 TRA 1970

190 TX(K)-1.0-TX(K)+O.5*TX(K)*TX(K) TRA 1980
GO TO 205 TEA 1990

195 TX(K)-l.0 TEA 2000
GO TO 205 TRA 2010

200 TX(K)-O. TEA 2020
205 CONTINUE TRA 2030

TX(9 )-TX( 1)*TX(2 )*TX(3 )*TX(9) TRA 2040
IF (IV.GE.13000) TX(3)=TX(8) TEA 2050
ALAN-i .OE+04/V TEA 2060
IF (IEMISS.EQ.0) GO TO 220 TEA 2070
BBIK-FF(TBBY(IK) ,V) TEA 2080
TLNEW-(TX(9)*TX(10) )/(TX(7 )*TX(6)) TEA 2090
TSNEW-(TX(7 )*TX(6 ))/TX( 10) TEA 2100
DTAU-TLOLD--TLNEW TEA 2110
IF (DTAU.LT.1.OE-5.AIID.TLNEW.LT.1.OE-5) GO To 215 TEA 2120
SUMV-SUMV+O .5*BBIK*DTAU*(TSOLD+TSNEW) TEA 2130ITLOLD-TLNEW TEA 2140
TSOLD-TSNEW TEA 2150

210 CONTINUE TEA 2160
215 CONTINUE TEA 2170

TAUG-0 TEA 2180
C B LACKBODY LOCATED AT ANY H2 TRA:2181
C IF (HMIN.LE.0.0.AND.IL.EQ.1) TAUGrnTX(9) TRA:2190

IF (TBOUND.LE.O.0) GO TO 218 TEA: 2191
TAUG - TX(9) TRA:2192
T1-TBOUND TEA 2200
BO - 0.0 TRA:2201
AIG - 1.43879*V/T1 TEA: 2202
IF (ARG.LT.50.) BBG-FF(T1,V)*TAUG TRA:2210

C IF (HMIN.LE.0.0) SUMV-SUMV+BBG TEA: 2220
SUMV - SUMV + BBG TRA:2221

218 StJMVV-SU?4V TEA: 2230
IF (IV.GT.IV1) FACTOR-1.0 TEA 2240
IF (IV.GE.1V2) FACTOR-O.5 TEA 2250
SUD4V-(1 .OE+04/V**2)*SUhV TEA 2260
RADSUM-RADSUMI+DV*FACTOR*SUMV TEA 2270
IF (JP.EQ.0) WRITE (NOUT,265) VALAMf,SUMVIISUMVV,RADSUM,TX(9) TRA:2280
IF (SUMV.GE.ADMAX) VRMAX-V TEA 2290
IF (SUMV.GE.EADMAX) RADMAX-SUiMV TEA 2300
IF (SUI4V.LE.RADMIN) VRMIN-V TEA 2310
IF (SUMV.LE.RADMIN) RADMIN-SUMV TEA 2320

C WRITE (NSTOR,235) V,ALAK,SUMV,SUMVV,RADSUM,TX(9) TRA:2330
WRITE (NPLT) SUMVTX(9) TRA:2331
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220 TX(10)-l.-TX(IO) TEA 2340
AD-l1.-TX(9) TEA 2350
IF (IV.EQ.IVI.OR.IV.EQ.1V2) ABinO.5*AB TEA 2360
SUMA-SUMA+AB*DV TEA 2370
IF (IEMISS.EQ.1) GO TO 225 TEA 2380
IF (JP.EQ.0) WRITE (NOUT,260) IV,ALAM,TX(9),(TX(K),K'1,7),TZ(10), TRA:2390
1 SUMA,TX(11) TEA: 2400

C IF(JP.EQ.0) WRITE (NOUT,483) IV,ALAM,E](TINC,ABSORB TRA:2410
C WRITE (NSTOR,240) IV,ALAM,TX(9),(TX(K),-1,7),TX(I0),TX(I1) TRA:2420

WRITE (NPLT) SUMV,T(9) TEA: 2421
225 CONTINUE TEA 2430

IF (IV.GE.1V2) GO TO 230 TEA 2440
GO TO 5 TEA 2450

230 AB-1 .O-SUMA/FLOAT(IV-I Vi) TEA 2460
WRITE (NOUT,245) IV! ,IV,SUMA,AB TEA: 2470
IF (IEKISS.EQ. 1) WRITE (WOU'T,250) RADSUM,VRJIN,RADMIN,VRMAX,RADMAXTRA: 2480
WRITE (NPLT) ENDF ,ENDF TEA: 2481
RETURN TRA 2490

C TEA 2500
235 FORMAT (F8.1,F13.6,3El3.5,F13.6) TEA 2510
240 FORMAT(I6,11F9.4,5X,F9.4) TEA 2520
245 FORMAT (27H INTEGRATED ABSORPTION FROMJ,13i TO,I5,7i CM-i -,F1O.2TRA 2530

1,23HAVEEAGE TRANSMITTANCE -,F6.4) TEA 2540
250 FORMAT (22H1 INTEGRATED RADIANCE -,E12.5,13HWATT CM -2 SR,/7H RADMITRA 2550

1N,F12.3,E12.5,/SHB RADMAX ,Fl2.3,El2.5) TEA 2560
255 FORMAT (1H1./1OX,32H FREQ WAVELENGTH TOTAL U2o,5X,4HC02+,5X,TEA 2570

164HOZONE N2 CONT H20 CONT MOL SCAT AEROSOL AEROSOL INTEGEATETRA. 2580
2D,12H NITRIC ACID/11X,14i CM-i MICRONS,8(4X,5ETRANS),4X,20H ABS TEA 2590
3 ABSORPTION ,4X,5HTRANS) TEA 2600

260 FORMAT (lOX,16,10F9.4,F14.4,F9.4) TEA 2610
265 FORMAT (30X,F8.1,Fl3.6,3El3.5,F13.6) TRA 2620

END TRA 2630
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SUBROUTINE AEREXT (V) ATR 10
c ATE 20
C INTERPOLATES AEROSOL EXTINCTION AND ABSORPTION COEFFICIENT ATE 30
C FOR THE WAVENUMBER, V. ATE 40
C ATR 50

DOUBLE PRECISION NZ,SEASN,VULCN ATE :51
COMMION /CARD1 / MODEL,THAZE,ITYPE ,LEN ,J? ,IM,M1 ,M2 ,M3,ML,IEnISS ,RO ATE 60
1 ,TBOUND,ISEASN,IVULCN.VIS ,JBMOD ATR *70
COMMON /CARD2/ Hl ,H2,ANGLE ,RANGE ,BETA,HMIN,RE AIR 80
COMMN /CARD3/ VX1 V2,DV,AW,C0,CW,W(15),E(15),CA,PI ATE 90
COMMON /CNTRL/ LEXST,hI4A,M,IJ,J1,J2,JMIN,JEnTR,IL,IIOIAX,NLLNP1 ATE 100
1 ,IFIND,NL,IXLO ATE 110

COMON /MDA2'A/ Z(34),P(7,34),T(7,34),WE(7,34),WO(7,34) ATE 120
1 ,SEASN(2),VtILCM(5),VSB(9),BZ(15),DIIX(34) ATR 130
COMMON RELNUM(34),HSTOR(34),EH(15,34),ICH(4),VH(15),TX(15) ATE 140
COMMON WLAY(34,15),WPATH(68,15),TBBY(68),PRES(68) ATE *150
COMMON ABSC(4,40),EXTC(4,40),V12(40) AT& 160
COMMON /AER/ EXTV(4) ,ABSV(4) ATE 170
DO 5 1-1,4 ATE 180
EXTV(I)-0. ATE 190
ABSV(I )-0. ATE 200

5 CONTINUE ATE 210
IF (INAZE.EQ.O) RETURN ATE 220
ALAMm1.0E4/V ATE 230
DO 10 N-1,40 ATE 240
DALAM-VX2 (N) ATE 250
IF (ID) 15,10,10 ATE 260

10 CONTINUE ATE 270
N-40 ATE 280

15 VID-VX2(N)-VX2(N-1) ATE 290
DO 20 1-1,4 ATE 300
EXTV(I)m(EXTC(I,N)-EXTC(I,N-1))*XD/VXD+EXTC(I,N) ATE 310
ABSV(I)in(ABSC(I,N)-ABSC(I,N-1))*XD/VXD+ABSC(I,N) ATE 320

20 CONTINUE ATR 330
RETURN ATR 340
END ATE 350
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SUBROUTINE 11N03 (V,ARABS) 1O;O 10
C iNO 20
C 1103 STATISTICAL BAND PARAMETERS ENO 30
C 110 40

DIMNSION 11(15), H2(16), H3(13) 100 50
C ARRAY HI CONTAINS H1103 ABS, COEF(CM-1ATM-1) FROM 850 TO 920 CM-I HO 60

DATA H1/2.197,3.911,6.154,8.150,9.217,9.461,11.56,11.10,11.17,12.41N0 70
10,10.49,7.509,6.136,4.899.2.866/ ENO 80

C ARRAY 12 CONTAINS HN03 ABS, COEF(CM-1ATM-1) FROM 1275 T01350 CM-I 11NO 90
DATA 12/2.828,4.611,6.755,8.759,10.51,13.74,1.00,21.51,23.09,21.6HNO 100
18,21.32,16.82,16.42,17.87,14.86,8.716/ ENO 110

C ARRAY 13 CONTAINS 11103 ABS, COEF(CM-IATM-1) FROM 1675 T01735 CM-1 INO 120
DATA 13/5.003,8.803,14.12,19.83,23.31,23.58,23.22,21.09,26.99,25.HNO 130
14,24.79,17.68,9.420/ HMO 140
KABS-O. HMO 150
IF (V.GE.850.O.AND.V.LE.920.O) GO TO 5 HO 160
IT (V.GE.1275.0.AND.V.LE.1350.O) GO TO 10 ENO 170
IF (V.GE.1675.0.AND.V.LE.1735.0) GO TO 15 110 180
RETURN 11o 190

5 I-(V-845.)/5. HNO 200
KABS-1(I) HNO 210
RETURN 110 220

10 I-(V-1270.)/5. EN1O 230
BASS-12(l) 110 240
RETURN 1NO 250

15 I-(V-1670.)/5. 1NO 260
HABS-13(I) 1NO 270
RETURN 1N0 280
END HNO 290
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SUBROUTINE ENDATA END 10
C END 20
C DEVELOPED OCTOBER 1980 END 30
C BHDATA MAKES THE INITIAL TAPE READ AND CALULATES END 40
C WAVENUMER-INDEPENDENT PA&RAMETERS FOR USE BY EMOD END 50
C EMDATA IS CALLED BY TRANS EN4D 60

DOUBLE PRECISION HZ,SEASN,VULCN END 70
COMMON /CARD1 / MODEL, hAZE, ITYPE ,LEN ,JP ,IM,M ,M2 ,M3 ,ML,IEMSS ,RO END 80

1 ,TBOUND,ISEASN,IVULCNVIS ,JBMOD END 90
COMMON /CARD2/ H ,92 ,ANGU ,RANGE ,EETA,RMINRE END 100
COMMON /CARD3/ V1,V2,DV,AW,CO,CW,W(15),E(15),CA,PI END 110
COMMON /CARD4/ IXY END 120
COMMON /CNTRL/ LENST,RMAX,M,J,31,J2,JMIN,JEXTRA,IL,INXW,NLL,NPI END 130
1 ,IFINgD,NL,ILO END 140
COMMON /NDATA/ Z(34),P(7,34),T(7,34),WH(7,34),WO(7,34) END 150
1 ,SEASN(2),VULCN(5),VSB(9),HZ(15),HKIX(34) END 160
COMMflON RELHUM(34),ESTOR(34),EH(15,34),ICH(4),VH(15),TX(15) END 170
COMMON WLAY(34,15),WPAT(68,15),TBEY(68),PRES(68) END 180
COMMON ABSC(4,l40),EXTC(4,40),VX2(40) END 190
COMMON /DEVNUM/ NTN,NOUT,NSTOR,NPLT,NTBL END 200
COMMON /BMDCOM[/ SD(5,4,20),OD(5,4,20),ZMWT(4,20),ALVO(4,20), END 210
1 WT(68),JJ(68),I'W,NTEMP,TBAND(5) END 220
DIMENSION UNITS(3 EN4D 230
DATA KSPEC/4/ END 240
DATA UNITS/.0125E5,1.0E5,1.O/ END 250

C END 260
C BAND MODEL PARAMETERS ARE STORED ON A BINARY TAPE (FILE WTBL) END 270
C IN BLOCKS OF 100CM-i. END 280
C KSPEC - 1 120 END 290
C - 2 UNIFORMLY MIXED GASES END 300
C - 3 03 END 310
C - 4 TAIL CONTRIBUTIONS FROM 120 AND C02 BANDS END 320
C END 330

IKLO - 1 END 340
NTBL - 12 END 350

C END 360
C READ THE FIRST BLOCK OF BAND MODEL PARAMETERS FROM THE TAPE END 370
C REWIND TAPE FILE AND READ THE TAPE HEADER END 380

REWIND NTBL END 390
READ (NTBL) VA,VB,NV,NTEMP,(TBAND(N),N"1,NTEMP) END 400

C END 410
C CHECK WAVENUMEER, RANGE ON THE TAPE END 420
C END 430

IF (V1.LE.VE .AND. V2.GE.VA) GO TO 10 END 440
WRITE (NOUT,902) V1,V2,VA,VB END 450
STOP END 460

10 IF (V1.GE.VA) GO TO 15 END 470
WRITE (NOUT,904) ViVA END 480

VI - VA END 490
15 IF (V2,LE.VE) GO To 20 END 500

WRITE (NOUT,906) V2,VB EN4D 510
V2 V3 END 520

C END 530
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C ADVANCE THE TAPE TO READ THE FIRST REQUIRED DATA BLOCK BID 540
20 IDV - INT(VI-VA+.00001) B3D 550

JBLOCK - IDV/100 + I BMD 560
DO 30 J - 1,JBLOCK BMD 570
READ (NTBL) (((SD(IT,K,JV),OD(IT,K,JV),IT-1,NTEMP),ALFO(K,JV), BMD 580
1 ZMWT(K,JV),K-I,KSPEC),JV-1,20) 31W 590

30 CONTINUE BMD 600
C SET WAVENUMBER COUNTER TO ONE LESS THAN ITS PROPER VALUE FOR VI BMD 610

IW - (IDV-100*(JiLOCK-1))/5 BMD 620
C BMD 630
C RETURN WHEN ONLY THE SPECTRAL INTERVAL HAS BEEN CHANGED. BMD 640

IF (IXY.EQ.1) RETURN BMD 650
C BMD 660
C WPATH MUST BE SPECIFIED WHEN THE ENTIRE PATH IS WITHIN ONE LAYER BMD 670

IF (ITYPE.EQ.1) GO TO 40 B3D 680
IF (J1.EQ.J2 .AND. R1.EQ.H2) GO TO 40 BMD 690
GO TO 50 BMD 700

40 DO 45 K-1,3 BMD 710
45 WPATH(1,K) - W(K) BMD 720

C BMD 730
C CONVERT TO CONSISTENT UNITS FOR OPTICAL PATH-WPATH (CM AMAGATS) BMD 740
C B31 750

50 DO 60 K - 1,3 BMD 760
DO 60 IK - IKLO,IDIAX BMD 770

60 WPATH(IKsK) - WPATH(IK,K)*UNITS(K) END 780
C B3D 790
C CALCULATE WAVENUMBER-INDEPENDENT QUANTITIES BMD 800

DO 90 IK - IFLO,IDIAX BMD 810
TT - TBBY(IK) BMD 820
WT(IK) - SQRT(TT/273.15) BD 830
PRES(IK) - PRES(IK)/1013. BMD 840

C SET TEMPERATURE INTERPOLATION INDICES FOR EACH LAYER BMD 850
DO 80 J - 1,NTEMP BMD 860
IF (TT.GT.TBAND(J)) GO TO 80 BMD 870
JJ(IK) - J BMD 880
GO TO 90 BMD 890

80 CONTINUE BMD 900
JJ(IK) - NTEMP +1 B1D 910

90 CONTINUE BD 920
RETURN BMD 930

902 FORMAT (40H TAPE OUT OF RANGE-REQUESTED (Vl,V2) ", BD 940
1 2F8.0,5X,14HTAPE (VA,VB) -,2F8.0,5X, BMD 950
2 25EPROGRAM STOPPED IN BMDATA) BMD 960

904 FORMAT (15H LOWER LIMIT OFF8.0, BMD 970

1 29H CM-i IS TOO SMALL-RESET TO,F8.0,5H CM-i) BMD 980
906 FORMAT (15IH UPPER LIMIT OFF8.O, B3I 990

1 29H CM-1 IS TOO LARGE-RESET TO,F8.0,5H CM-I) BMD 1000
END BMD 1010
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SUBROUTINE BMOD(IK, V) DM0 10

C WRITTEN SEPT 1980 DM0 20
C THIS SUBROUTINE CALCULATES THE TRANSMITTANCE AT A SPECTRAL DM0 30
C RESOLUTION OF 5 CM-i FOR THE FOUR "SPECIES" DM0 40
C -i 1 H20 DM0 50
C 2 WELL MIXED GASES--C02,N2O,CH4,CO,O2 DM0 60
C 3 03 DM0 70
C 4 H20 AND C02 TAILS DM0 80
C DM0 90

DOUBLE PRECISION HZ, SEASN ,VULCN DM0 100
COMMON /CARDI/ MODEL,IHAZEITYPE,LEN,JP,IM,M1 ,M2,M3 ,ML,IEMISS,RO DM0 110

1 ,TBOUND, ISEASN ,IVULCN,VIS ,JBMD DM0 120
COMMON /CARD2/ 11,12,ANGLE,RAWGE,BETA.HMIN,RE DM0 130
COMMON /CARD3/ V1,V2,DV,AW,C,Cw,W(15),E(15),CA,PI DM0 140
COMMON /CNTRL/ LENST,D4AX,M,IJ,J1,J2,JMIN,JETRA,IL,IMXW,NLL,NP1 DM0 150
1 ,IFIND,N.,IU.O DM0 160
COMMON /MDATAI Z(34),P(734),T(7,34),WH(7,34),WO(7,34) DM0 170
1 ,SEASN(2),VULCN(5),VSB(9),Z(15)IHMIX(34)- DM0 180
COMMON RELHUM(34),RSTOR(34),EH(15,34),ICH(4),VH(15),TX(15) DM0 190
COMMON WLAY(34,15),WPATH(68,15),TBBY(68),PRES(68) DM0 200
COMMON ABSC(4,40) ,EXTC(4,40) ,VX2(40) DM0 210
COMMON IDEVNUM/ NIN ,NOUT ,NSTOR ,NPLT ,NTBL DM0 220
COMMON /DMDCOM/ SD(5,4,20),OD(5,4,20),ZMWT(4,20),ALFO(4,20), DM0 230
1 WT(68).JJ(68),IW,NTEM[P,TBAND(5) DM0 240
DIMENSION S1(4),S2(4),S3(4),XS(4),FAC2(4),TRANS(5) DM0 250
DATA KSPEC/4/ DM0 260

C DM0 270
C DM0 280
C 11-0 IS THE INITIAL CALL FOR EACH WAVENUMBER MWD IS MADE PRIOR DM0 290
C TO THE LOOP OVER LAYERS DM0 300

IF (IK.GT.0) GO TO 40 BMO 310
C IW IS THE COUNTER FOR READING THE DATA TAPES IN BLOCKS OF 20 DM0 320

1W - IW + 1 DM0 330
IF (IW.LE.20) GO TO 10 DM0 340

C IF NECESSARY, READ THE NEXT 100 CM-I BLOCK FROM THE TAPE DM0 350
READ (NTBL) (((SD(N,K,JV),OD(N,K,JV),N-1,NTEMP),ALFO(K,JV), DM0 360
1 ZMWT(K,JV) ,K-1,KSPEC) ,JV-i ,20) DM0 370
1W- I DM0 380

C ZERO QUANTITIES FOR THE LAYER LOOP DM0 390
10 DO 20 K - 1,KSPEC DM0 400

51(K)'- 0.0 DM0 410
S2(K) - 0.0 DM0 420
S3(K) - 0.0 DM0 430
XS(K) - 0.0 DM0 440
FAC2(K) - 0.0 DM0 450

20 IF (ZMWT(K,IW).GT.O.O) FAC2(K) - V*5.94E-6/SQRT(ZMVT(K,IW)) DM0 460
RETURN DM0 470

C DM0 480
C DM0 490
C DM0 500
C ** START CALCULATION OF MOLECULAR TRANSMITTANCE *B M0 510
C DM0 520

40 LKIN - K DM0 530
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LMAX IK BMO 540
C FOR CALCULATING TAU ONLY, LOOP OVER ALL LAYERS - - LMAX - IDMAX BM0 550
C FOR RADIATION CALC'S, LAYER LOOP IS ALREADY IN TRANS - LMAX - IK BMO 560

IF (IEMISS.EQ.O) LMAX - IlMAX BM0 570
TRANS(5) - 1.0 BMO 580

C BMO 590
C BMO 600
C START SPECIES LOOP BMO 610
C THE 4'TH SPECIES ARE H20 AND C02 TAIL CONTRIBUTIONS DMO 620

DO 90 K - I,KSPEC BMO 630
TRANS(K) - 1.0 BMO 640

C CHECK FOR MINIMUM ABSORPTION FOR EACH SPECIES AT THIS WAVENUMBER DMO 650
IF ((SD(1,K,IW).LT.I.OE-14).AND.(K.NE.4))GO TO 90 BMO 660

C BM0 670
C START LAYER LOOP BMO 680

DO 60 L - LMINLMAX BM0 690
JT - JJ(L) BMO 700
TT - TBBY(L) BMO 710
CALL CALC(JT,NTEMP,TT,TBAND,SD(1,K,IW),OD(1,K,IW),ABSM,DINV) BMO 720
IF (K.NE.4) GO TO 50 BMO 730

C LINE WING CONTINUUM COMPONENTS (K-4) ARE CALCULATED SEPARATELY BMO 740
C ARSM IS FOR THE C02 TAIL-DINV IS FOR THE H20 TAIL BMO 750

SI(K) - SI(K) + DINV*WPATH(L,1)*PRES(L) BMO 760
S2(K) - S2(K) + ABSM*WPATH(L,2)*PRES(L) BMO 770
GO TO 60 BMO 780

C REGULAR MOLECULAR CALCULATION (K-1,2,3) BMO 790
50 CONTINUE DM0 800

C (FACI,XS(K)) - (INCREMENTAL,TOTAL) OPTICAL DEPTH BMO 810
FACI - WPATH(L,K)*ABSM BMO 820
IF(FACI.LT.I.OE-4) GO TO 60 BMO 830
XS(K) - XS(K) + FACI DMO 840
FAC3 - FAC1*DINV BMO 850

C MEAN LORENTZ HALF WIDTH DMO 860
SI(K) - S1(K) + FAC3*PRES(L)/WT(L) BMO 870

c MEAN DOPLER HALF WIDTH DMo 880
S2(K) - S2(K) + FAC3*WT(L) BMO 890

c MEAN LINE DENSITY BMO 900
S3(K) - S3(K)+FAC3 BMO 910

60 CONTINUE BMO 920
C CALCULATE EQUIVALENT WIDTH AND TRANSMITTANCE BMO 930

IF((K.EQ.KSPEC).OR.(XS(K).LT.1.OE-3)) GO TO 90 BMO 940
ACBAR - ALFO(K,IW)*S1(K)/XS(K) BMO 950
ADDAR - FAC2(K)*S2(K)/XS(K) BMO 960
ODBAR - S3(K)/XS(K) BMO 970
CALL EWIDTH(XS(K) ,ACRAR,ADDARODBAR,DV,WSL,TRANS(K)) BMO 980
IF(TRANS(K).LT.I.O) GO TO 90 BMO 990
WSL - WSL/DV BMO 1000
ANLINE - ODBAR*DV BMO 1010
TRANS(K) - (1.O-WSL)*eANLINE BMO 1020

C END OF SPECIES LOOP BMO 1030
90 CONTINUE BMO 1040

C BMO 1050
C CONTRIBUTION OF 120 AND C02 TAILS BMO 1060
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IF (SI(4).GT.50.) SI(4) - 50. BMo 1070
TRANS(4) XP(-S(4)) DMo 1080
IF (S2(4).GE.50.) S2(4) - 50. DMo 1090
TRANS() - EXP(-S2(4)) DMo 1100

C MULTIPLY IN TAIL CONTRIBUTIONS AND LOAD RESULTANT TRANSMITTANCES DMO 1110
c INTO TH PROPER LOVTRAN5 ARRAYS BMO 1120

TX(1) - TRANS(1)*TRANS(4) DMo 1130
TX(2) - TRANS(2)*TRANS(5) DM0 1140
TX(3) - TRANS(3) BMO 1150
RETURN BMO 1160

BMO 1170
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SUBROUTiNE CALC(JT,NTEMP,TEM ,PTIMD,X1,X2,ABSM,DINV) CAL 10
C CAL 20

C CALC INTERPOLATES THE BAND MODEL PARAMETERS OVER TEMPERATURE TO CAL 30

C OBTAIN S/D AND I/D FOR A GIVEN TEMPERATURE. CAL 40

C IT IS ASSUMED THAT THE BAND MODEL PARAMETERS ARE TABULATED FOR CAL 50

C THE WAVENUMBERS OF THE CALCULATION. CAL 60

C CAL 70

C JT a INDEX FOR THE FIRST TBAND LARGER THAN TEMP CAL 80

C NTEMP - NUMBER OF TEMPERATURE POINTS FOR XI AND X2 CAL 90

C TEAND - TEMPERATURES FOR TABULATED BAND MCDEL PARAMETERS CAL 100

C TEMP - TEMPERATURE FOR WHICH ABSM & DINV ARE NEEDED CAL 110

C xi = S/D (ABSORPTION COEFFICIENT) FROM BMOD CAL 120

C 12 a I/D (LINE SPACING) OR S/D FOR MIXED GASES' TAILS CAL 130

C AISM - RETURNED VALUE OF S/D FOR INPUT TEMP CAL 140

C DINV a RETURNED VALUE OF i/D FOR INPUT TEMP CAL 150

C CAL 160

DIMENSION Xl(1),X2(1),TAND(1) CAL 170

C CAL 180

C*** LINEAR INTERPOLATING FUNCTION CAL 190

Fl(Yl,Y2,TI,T2,T3) - YI + (Y2-YI)*(T3-T1)/(T2-TI) CAL 200

C CAL 210

C CAL 220

IF (JT.GT.NTEMP) GO TO 30 CAL 230

IF (JT.CT.1) GO TO 20 CAL 240

ABSM - X1(1) CAL 250

DINV - 12(1) CAL 260

RETURN CAL 270

20 JTI - JT - 1 CAL 280

ABSM - FI(XI(JTI),XI(T),TBAND(JT1),TBAND(JT),TEMP) CAL 290

DINV - FI(X2(JTI),X2(JT),TBAND(JTI),TAND(JT),TEMP) CAL 300

RETURN CAL 310

30 ABSM - X1(NTEMP) CAL 320

DINV - X2(NTEMP) CAL 330

RETURN CAL 340

END CAL 350
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BLOCK DATA ILK 10
DOUBLE PRECISION EZSEASN,VULCN ILK 20
C0OMON /CARDlI )EDEL,IHAzE,ITypE,LEN,JP,IM,M1.M2,M3,ML,IEMISS,RO ILK 30
1 ,TBOUND,ISEASN,IVULCNVIS ,JBMOD ILK 40
C014MOV /CAP.D2/ H1,H2,ANGLE,RAZIGE,BETA,HMIN,RE ILK 50
COMMEON ICARD3/ V1,V2,DV,AVWC,CW,W(15),E(15),CAPI BLK 60
COMMON /CNTPI./ LENST,YMAXM,IJ,J1,J2,JMIN,JEXTRA,IL,IKMAI,NLL,NP1 ILK 70
1 ,IIND,NL,IKLO ILK 80
COMMON /MDATA/ Z(34),P(7,34),T(7,34),WR(7,34),WO(7,34) ILK 90
1 ,SEASN(2),VULCN(5),VSB(9),RZ(15),IMIX(34) ILK 100
COMMON RELNUM(34),HSTOR(34),EII(15,34),ICH(4),VH(15),TX(15) ILK 110
C014MON VLAY(34,15),WPATH(68,15),TBBY(68),PRES(68) ILK 120
COMMO0N ABSC(4 .40) ,EXTC(4 .40) ,VX22(40) ILK 130
COMMON/PRPDTA/ZIT(34),HZ2K(34,5),FA1JI5O(34),FAWI23(34),SPSU5O(3

4),BLK 140
ISPSU23(34),IASTFW(34),VUM0PW(34),EIVUFW(34),EVUW(34),BASTSS(3)I1LK 150
2VUIOSS(34),HIVUSS(34),EXVUSS(34),UPN&TM(34),VUTONO(34), ILK 160
3VU.TOEX(34) ,EaUPAT(34) ILK 170
COMMON /EXTDTA/VX2(40),RUREXT(40,4),RURAS(40,4),URBEXT(40,4), ILK 180
1tRAS(40,4),OCNEXT(40,4),OCNA.IS(40,4),TROEXT(40,4),TROABS(

4O,4), ILK 190
2FG1EXT(40) ,FGIABS(40) ,FG2EXT(40) ,PG2ABS(40), B LK 200
3 ISTEXT(40),ISTABS(40),AVOEXT(40),AVOABS(40),FVOEXT(40), ILK 210
4 YVOABS(40) ,DHEEXT(40) ,DME.ABS(40) ILK 220
COMMON /TRPWFO/ TR(67),FW(67),FO(67) ILK 230
COMMON /C4CC/ C4(133),C5(15),C8(102) ILK 240

C ILK 250
DIMENSION P0(238),P1(114),P2(114),P3(10) ILK 260
EQUIVALENCE (P,P0,P1),(P2,PO(115)),(P3,PO(229)) ILK 270
DIMENSION TO(238),TI(114),T2(114),T3(10) ILK 280
EQUIVALENCE (T,T0,T1),(T2,TO(115)),(T3,TO(229)) ILK 290
DIMENSION WHO(238),WR1(114),WB2(114),WH3(1O) BLK 300
EQUIVALENCE (WH,WHO,WH1),(WH2,WHO(115)),(WH3,WHO(22

9)) ILK 310

DIMENSION WOO(238),WO1(114),W02(114),W03(10) ILK 320
EQUIVALENCE (W0,WOO,W01),(W02,W00(115)) ,(WO3,WOO(229)) ILK 330

DIMENSION4 RURXT1(80),RURX2(80) ILK 340
EQUIVALENCE (RUREXTRURT1),(RUREXT(1 ,3),RtJRxT2) ILK 350
DIMENSION RTJRIS1 (80) ,RURBS2(80) BLK 360

EUVLNE(RURABS,RURBI),(RURABS(1,3),RURBS2) ILK 380
DIMENSION URIXTi (80) ,URIXT2(80) K38

EQUIVALENCE (URBEIT ,URIXTI) ,(URBEIT (1,3) ,URBXT2) ILK 390
DIMENSION TRBBI(80) ,URIBS2(80) ILK 400

EQUIVALENCE (URBABS,URIIS1 ),(URBABS(1 ,3) ,URBS2) ILK 410
DIMENSION OCNXTI(80) ,OCNXT2(80) ILK 420
EQUIVALENCE (OCNEXT,OCNXT1),(OCNEXT(1,3),OCNXT2) ILK 430

DIM4ENSION OCNBS1(80) ,OCNBS2(80) ILK 440
EQUIVALENCE (OCNABS,OCNBI),(OCNABS(1,3),OCNBS2) ILK 450

DIMENSION TROXT1(80),TROXT2(80) ILK 460
EQUIVALENCE (TROEXT ,TROXTI), (TROEXT( 1,3) ,TROXT2) ILK 470
DIMENSION TROBS1(8O) ,TROIS2(80) ILK 480
EQUIVALENCE (TROABS,TROBS1) ,(TROABS(1 .3) ,TROBS2) ILK 490

DIMENSION C4A(114) ,c4B(19) ILK 500
EQUIVALENCE (C4,C4A)(C4(115),C4B) ILK 510

C SUBROUTINE NDTA ILK 520

C LK 530
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C MODEL ATHOSPHEE DATA BLK 540

C BLK 550
C DATA IATM/6/ BLK 560

DATA NL/ 34/ BLK 570

DATA Z / BLK 580
1 0., 1., 2., 3., 4., 5., 6., 7., 8., BLK 590

2 9., 10., 11., 12., 13., 14., 15., 16., 17., BLK 600
3 18., 19., 20., 21., 22., 23., 24., 25., 30., BILK 610
4 35., 40., 45., 50., 70., 100.,99999./ BILK 620

DATA PI/ BLK 630
* 1.013E+03, 1.013E+03, 1.018E+03, 1.010E+03, 1.013E+03, 1.013E+03,BLK 640
* 0.OOOE-01, 9.040E+02, 9.020E+02, 8.973E+02, 8.960E+02, 8.878E+02,BLK 650

* 8.986E+02, 0.000E-01, 8.050E+02, 8.020E+02, 7.897E+02, 7.929E+02,BLK 660

* 7.775E+02, 7.950E+02, O.OOOE-O1, 7.15OE+02, 7.100E+02, 6.938E+02,BLK 670

* 7.000E402, 6.798E+02, 7.012E+02, O.OOOE-01, 6.330E+02, 6.280E+02,BLK 680
* 6.081E402, 6.160E+02, 5.932E+02, 6.166E+02, 0.OOOE-01, 5.590E+02,BLK 690

* 5.540E+02, 5.313E+02, 5.410E402, 5.158E+02, 5.405E+02, 0.000E-01,BILK 700

* 4.920E+02, 4.870E+02, 4.627E+02, 4.730E+02, 4.467E402, 4.722E+02,BLK 710

* 0.00E-01, 4.320E+02, 4.260E+02, 4.016E+02, 4.130E+02, 3.853E+02,BLK 720

* 4.111E+02, 0.000E-01, 3.780E+02, 3.720E+02, 3.473E+02, 3.590E+02,BLK 730

* 3.308E+02, 3.565E+02, O.00E-01, 3.290E+02, 3.240E402, 2.992E+02,BLK 740

* 3.107E+02, 2.829E+02, 3.080E+02, 0.OOOE-01, 2.860E+02, 2.810E+02,BLK 750

* 2.568E402, 2.677E+02, 2.418E+02, 2.650E+02, 0.O00E-01, 2.470E+02,BILK 760

* 2.430E+02, 2.199E402, 2.300E+02, 2.067E+02, 2.270E+02, 0.000E-01,BLK 770

* 2.130E+02, 2.090E+02, 1.882E+02, 1.977E+02, 1.766E+02, 1.940E+02,BLK 780

* 0.000E-01, 1.820E+02, 1.790E+02, 1.610E+02, 1.700E+02, 1.510E+02,BLK 790
* 1.658E+02, O.000E-01, 1.560E+02, 1.530E+02, 1.378E+02, 1.460E+02,BILK 800

* 1.291E+02, 1.417E'+02, 0.OOOE-01, 1.320E+02, 1.300E+02, 1.178E+02,BLK 810

* 1.250E+02, 1.103E+02, 1.211E+02, 0.OOOE-01, 1.110E+02, 1.110E+02/BLK 820

DATA P2/ BILK 830
* 1.007E+02, 1.080E+02, 9.431E+01, 1.035E+02, 0.000E-01, 9.370E+01,BLK 840

* 9.500E+01, 8.610E+01, 9.280E+01, 8.058E+01, 8.850E+01, 0.000E-01,BLK 850

* 7.890E+01, 8.120E+01, 7.350E+01, 7.980E+01, 6.882E+01, 7.565E+01,BLK 860

* 0.O00E-01, 6.660E+01, 6.950E+01, 6.280E+01, 6.860E+01, 5.875E+01,BLK 870

* 6.467E+01, O.O00E-01, 5.650E+01, 5.950E+01, 5.370E+01, 5.890E+01,BILK 880

* 5.014E+01, 5.529E+01, O.000E-01, 4.800E+01, 5.100E+01, 4.580E+01,BLK 890

* 5.070E+01, 4.277E+01, 4.729E+01, 0.000E-01, 4.090E+01, 4.370E+01,BLK 900

* 3.910E4+01, 4.360E+01, 3.647E+01, 4.047E+01, O.OOOE-01, 3.500E+01,BLK 910

* 3.760E+01, 3.340E+01, 3.750E+01, 3.109E+01, 3.467E+01, 0.OOOE-01,BLK 920

* 3.OOOE+01, 3.220E+01, 2.860E+01, 3.227E+01, 2.649E+01, 2.972E+01,BLK 930

* 0.000E-01, 2.570E+01, 2.770E+01, 2.430E+01, 2.780E+01, 2.256E+01,BLK 940

* 2.549E+01, O.OOOE-01, 1.220E+01, 1.320E+01, I.1104E+O1, 1.340E+01,BLK 950

* 1.020E+01, 1.197E+01, 0.000E-O1, 6.OOOE+0O, 6.520E+00, 5.180E+00,BILK 960

* 6.610E+00, 4.7012+00, 5.746E+00, 0.O00E-01, 3.050E+00, 3.33OE+00,BLK 970

* 2.530E+00, 3.400E+00, 2.243E400, 2.871E+00, 0.000E-01, 1.590E+00,BLK 980
* 1.760E+00, 1.290E+00, 1.8104E+0, 1.113E+00, 1.491E+00, O.O00E-01,BLK 990

* 8.540E-01, 9.510E-01, 6.820E-01, 9.870E-01, 5.719E-01, 7.978E-01,BILK 1000

* 0.000-01, 5.790E-02, 6.710E-02, 4.670E-02, 7.070E-02, 4.016E-02,BILK 1010

* 5.520E-02, 0.OOOE-01, 3.000E-04, 3.000E-04, 3.000E-04, 3.000E-04/BILK 1020

DATA P3/ BLK 1030
* 3.o000E-04, 3.008E-04, O.OOOE-01, OO00E-01, 0.OOOE-01, O.OOOE-01,BLK 1040

* O.OOOE-01, O.o000E-01, 0o.000E-01, 0O00E-01/ BILK 1050

DATA TI / BLK 1060
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* 3.000E+021, 2.940E+02, 2.722E+02, 2.870E+02, 2.571E+02, 2.881E+02,BLK 1070
* 0.OOO-01, 2.940E02, 2.900E+02, 2.687E+02, 2.820E+02, 2.591E+02,BLK 1080
* 2.816E402t O.OOOE-01, 2.880E+02, 2.850E+02, 2.652E4+02, 2.760E+02,BLK 1090
* 2.559E+020 2.751E+02, O.000E-01, 2.840E-+02, 2.790E+02, 2.617E+02,BLK 1100
* 2.710E+02, 2.527E+02, 2.687E+02, O.000E-01, 2.770E+02, 2.730E+02,BLK 1110
* 2.557E02, 2.660E402, 2.477E+02, 2.622E+02, O.OOOE-01, 2.700E02,BLK 1120
* 2.670E+02, 2.497E+02, 2.600E+02, 2.409E+02, 2.557E+02, 0.00E-01,BLK 1130
* 2.640E+02, 2.610E+02, 2.437E02, 2.530E+02, 2.341E+02, 2.492E+02,BLK 1140
* 0.000E-01, 2.570E402, 2.550E+02, 2.377E+02, 2.460E+02, 2.273E+02,BLK 1150
* 2.427E+02, O.000E-01, 2.500E+02, 2.480E+02, 2.317E+02, 2.390E+02,BLK 1160
* 2.206E+02, 2.362E+02, 0.000E-01, 2.440E02, 2.420E+02, 2.257E+02,BLK 1170
* 2.320E+02, 2.172E+02, 2.297E+02, 0.000E-01, 2.370E+02, 2.350E+02,BLK 1180
" 2.197E02, 2.250E402, 2.172E+02, 2.232E+02, O.000E-01, 2.300E+02,BLK 1190
" 2.290E02, 2.192E+02, 2.250E402, 2.172E+02, 2.168E+02, 0.000E-01,BLK 1200
* 2.240E+02, 2.220E+02, 2.187E+02, 2.250E+02, 2.172E+02, 2.166E+02,BLIK 1210
* 0.00E-01, 2.170E02, 2.160E02, 2.182E+02, 2.250E+02, 2.172E+02,BLK 1220
* 2.166E+02, 0.OOOE-01, 2.100E+02, 2.160E+02, 2.177E+02, 2.250E+02,BLK 1230
* 2.172E+02, 2.166E+02, 0.OOOE-01, 2.040E+02, 2.160E+02, 2.172E+02,BLK 1240
* 2.250E+02, 2.172E+02, 2.166E+02, 0.OOOE-01, 1.970E+02, 2.160E+02/BLK 1250

DATA T2 / ELK 1260
" 2.167E+02, 2.250E+02, 2.166E+02, 2.166E+02, 0.OOOE-01, 1.950E+02,BLK 1270
* 2.160E+02, 2.162E02, 2.250E+02, 2.160E+02, 2.166E+02, 0.OOOE-01,BLK 1280
" 1.990E+02, 2.160E+02, 2.157E02, 2.250E+02, 2.154E+02, 2.166E+02,BLK 1290
* 0.OOOE-01, 2.030E+02, 2.170E+02, 2.152E+02, 2.250E02, 2.148E+02,BLK 1300
* 2.166E+02, 0.OOOE-01, 2.070E+02, 2.180E+02, 2.152E+02, 2.250E+02,BLK 1310
* 2.141E402, 2.166E+02, 0.000E-01, 2.110E+02, 2.190E+02, 2.152E+02,BLK 1320
* 2.250E+02, 2.136E+02, 2.176E+02, 0.OOOE-01, 2.150E+02, 2.200E+02,BLK 1330
* 2.152E+02, 2.250E+02, 2.130E+02, 2.186E+02, O.00E-01, 2.170E+02,BLK 1340
* 2.220E402, 2.152E+02, 2.250E+02, 2.124E402, 2.196E+02, 0.OOOE-01,BLK 1350
* 2.190E402, 2.230E+02, 2.152E+02, 2.260E+02, 2.118E+02, 2.206E+02,BLK 1360
* O.OOOE-01, 2.210E+02, 2.240E+02, 2.152E+02, 2.280E+02, 2.112E+02,BLK 1370
* 2.216E+02, 0.000E-01, 2.320E+02, 2.340E+02, 2.174E+02, 2.350E+02,BLK 1380
* 2.160E+02, 2.265E402, 0.OOOE-01, 2.430E402, 2.450E+02, 2.278E+02,BLK 1390
* 2.470E02, 2.222E+02, 2.365E+02, 0.OOOE-01, 2.540E+02, 2.580E+02,BLK 1400
* 2.432E+02, 2.620E+02, 2.347E+02, 2.534E+02, 0.OOOE-01, 2.650E+02,BLK 1410
* 2.700E402, 2.585E+02, 2.740E+02, 2.470E+02, 2.642E+02, O.OOOE-01,BLK 1420
* 2.700E402, 2.760E+02, 2.657E+02, 2.770E+02, 2.593E4+02, 2.706E+02,BLK 1430
* 0.OOOE-01, 2.190E402, 2.180E+02, 2.307E+02, 2.160E+02, 2.457E+02,BLK 1440
* 2.197E+02, O.000E-01, 2.100E+02, 2.100E+02, 2.102E02, 2.100E+02/BLK 1450

DATA T3 / ELK 1460
* 2.100E'+02, 2.100E02, O.OOOE-O1, 2.100E+02, 2.100E+02, 2.100E+02,BLK 1470
* 2.100E+02, 2.100E4+02, 2.100E+02, 0.000E-Ol/ ELK 1480
DATA WiI / ELK 1490

* 1.900E+O1, 1.400E+01, 3.500E00, 9.100E4+00, 1.200E+00, 5.900E4O0,BLK 1500
* 0.OOOE-Ol, 1.300E+01, 9.300E400, 2.500E+00, 6.OOOE+00, 1.200E+00,BLK 1510
* 4.200E+009 0.OOOE-01, 9.300E+00, 5.900E00, 1.800E+00, 4.200E+00,BLK 1520
* 9.400E-01, 2.900E+00, O.000E-01, 4.700E+00, 3.300E+00, 1.200E+00,BLK 1530
* 2.700E00, 6.800E-01, 1.800E+00 0.OOOE-01, 2.200E+00, 1.900E+00,BLK 1540
* 6.600E-01, 1.700E+00, 4.100E-01, 1.100E+00, O.OOOE-01, 1.500E+00,BLK 1550
* 1.000E400 3.800E-01, 1.OOOE+O0, 2.000E-01, 6.400E-01, 0.OOOE-01,BLK 1560
* 8.500E-01, 6.100E-0l, 2.100E-01, 5.400E-01, 9.800E-02, 3.800E-01,BLK 1570
* 0.00E-01, 4.700E-01, 3.700E-01, 8.500E-02, 2.900E-01, 5.400E-02,BLK 1580
* 2.100E-01, 0.000E-01, 2.500E-01, 2.100E-01, 3.500E-02, 1.300E-01,BLK 1590
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* 1.100E-02, 1.200E-0:, 0.000E-01, 1.200E-01, 1.200E-01, 1.600E-02,ELK 1600
* 4.200E-02, 8.4001-0?, 4.600E-02, 0.000E-01, 5.0001-02, 6.400E-02,ELK 1610
* 7.500E-03, 1.500E-02, 5.500E-03, 1.800E-02, 0.0001-01, 1.700E-02,ELK 1620
* 2.200E-02, 6.900E-0-, 9.400E-03, 3.800E-03, 8.200E-03, 0.000E-01,ELK 1630
* 6.OOOE-03, 6.0001-03, 6.OOOE-03, 6.0001-03, 2.600E-03, 3.700E-03,BLK 1640
* 0.OOOE-01, 1.800E-03, 1.800E-03, 1.800E-03, 1.800E-03, 108001-03,BLK 1650
* 1.800E-03, 0.0001-01, 1.000E-03, 1.000E-03, 1.000E-03, 1.0001-03,ELK 1660
* 1.000E-03, 8.400E-04, 0.OOOE-01, 7.600E-04, 7.600E-04, 7.600E-04,ELK 1670
* 7.600E-04, 7.600E-04, 7.200E-04, 0.0001-01, 6.400E-04, 6.4001-04/ELK 1680
DATA WH2 / ELK 1690

* 6.400E-04, 6.400E-04, 6.400E-04, 6.100E-04, 0.0001-01, 5.600E-04,ELK 1700
* 5.600E-04, 5.600E-04, 5.600E-04, 5.600E-04, 5.200E-04, 0.0001-01,ELK 1710
* 5.0001-04, 5.0001-04, 5.0001-04, 5.0001-04, 5.0001-04, 4.400E-04,ELK 1720
* 0.0001-01, 4.900E-04, 4.900E-04, 4.900E-04, 4.900E-04, 4.900E-04,BLK 1730
* 4.400E-04, 0.0001-01, 4.500E-04, 4.500E-04, 4.500E-04, 4.500E-04,BLK 1740
* 4.500E-049 4.400E-04, 0.0001-01, 5.100E-04, 5.100E-04, 5.1001-04,BLK 1750
* 5.LOOE-04, S.100E-04, 4.800E-04, 0.0001-01, 5.100E-04, 5.100E-04,ELK 1760
* 5.100E-04, 5.100E-04, 5.100E-04, 5.200E-04, 0.OOOE-01, 5.400E-04,ELK 1770
* 5.400E-04, 5.400E-04, 5.400E-04, 5.400E-04, 5.700E-04, 0.000E-01,BLK 1780
* 6.OOOE-04, 6.OOOE-04, 6.OOOE-04, 6.OOOE-04, 6.0001-04, 6.1001-04,ELK 1790
* 0.OOOE-01, 6.700E-04, 6.700E-04, 6.700E-04, 6.700E-04, 6.700E-04,BLK 1800
* 6.600E-04, 0.OOOE-01, 3.600E-04, 3.600E-04, 3.600E-04, 3.600E-04,ELK 1810
* 3.600E-04, 3.800E-04, 0.0001-01, 1.100E-04, 1.100E-04, 1.IOOE-04,BLK 1820
* 1.100E-04, 1.100E-04, 1.600E-04, 0.000E-01, 4.300E-05, 4.300E-05,BLK 1830
* 4.300E-05, 4.300E-05, 4.300E-05, 6.700E-05, 0.OOOE-01, 1.900E-05,ELK 1840
* 1.900E-05, 1.900E-05, 1.900E-05, 1.900E-05, 3.200E-05, 0.OOOE-01,ELK 1850
* 6.300E-06, 6.300E-06, 6.300E-06, 6.300E-06, 6.300E-06, 1.200E-05,ELK 1860
* 0.0001-01, 1.400E-07, 1.400E-07, 1.400E-07, 1.400E-07, 1.400E-07,BLK 1870
* 1.500E-07, 0.0001-01, 1.000E-09, 1.0001-09, 1.000E-09, 1.0001-09/ELK 1880
DATA 1113 1 ELK 1890

* 1.000E-09, 1.000E-09, 0.OOOE-01, 0.0001-01, 0.OOOE-01, 0.0001-01,ELK 1900
* 0.000E-01, 0.0001-01, 0.0001-01, 0.0001-011 ELK 1910
DATA WOI / BLK 1920

* 5.600E-05, 6.0001-OS, 6.0001-05, 4.900E-05, 4.100E-05, 5.400E-05,ELK 1930
* 0.0001-01, 5.600E-05, 6.0001-05, 5.400E-05, 5.400E-05, 4.100E-05,ELK 1940
* 5.400E-05, 0.0001-01, 5.400E-05, 6.0001-05, 4.900E-05, 5.600E-05,ELK 1950
* 4.100E-05, 5.400E-05, 0.0001-01, 5.100E-05, 6.200E-05, 4.900E-05,BLK 1960
* 5.800E-05, 4.300E-05, 5.0001-05, 0.OOOE-01, 4.700E-05, 6.400E-05,BLK 1970
* 4.900E-05, 6.0001-05, 4.500E-05, 4.600E-05, 0.OOOE-01, 4.500E-05,BLK 1980
* 6.600E-05, 5.800E-05, 6.400E-05, 4.700E-05, 4.600E-05, 0.000l-01,BLK 1990
* 4.300E-05, 6.900E-05, 6.400E-05, 7.100E-05, 4.900E-05, 4.500E-05,BLK 2000
* 0.0001-01, 4.100E-05, 7.5001-05, 7.700E-05, 7.500E-05, 7.IOOE-05,BLK 2010
* 4.900E-05, 0.0001-01, 3.900E-05, 7.900E-05, 9.0001-05, 7.900E-05,ELK 2020
* 9.0001-05, 5.200E-05, 0.0001-01, 3.900E-05, 8.600E-05, 1.200E-04,ELK 2030
* 1.100E-04, 1.600E-04, 7.100E-05, 0.0001-01, 3.900E-05, 9.OOOE-05,ELK 2040
* 1.600E-04, 1.300E-04, 2.400E-04, 9.0001-05, 0.0001-01, 4.100E-05,BLK 2050
* 1.100E-04, 2.100E-04, 1.800E-04, 3.200E-04, 1.300E-04, 0.OOOE-01,ELK 2060
* 4.300E-05, 1.2001-04, 2.600E-04, 2.1001-04, 4.300E-04, 1.600E-04,ELK 2070
* 0.0001-01, 4.500E-05, 1.500E-04, 3.0001-04, 2.600E-04, 4.700E-04,ELK 2080
* 1.700E-04, 0.0001-01, 4.500E-05, 1.800E-04, 3.200E-04, 2.800E-04,ELK 2090
* 4.900E-04, 1.900E-04, 0.0001-01, 4.700E-05, 1.900E-04, 3.400E-04,ELK 2100
* 3.200E-04, 5.600E-04, 2.100E-04, 0.0001-01, 4.700E-05, 2.1001-04/ELK 2110
DATA W02 I LK 2120
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" 3.600E-04, 3.400E-04, 6.200E-04, 2.400E-04, 0.000E-01, 6.900E-05,BLK 2130

"0.000E-O1, 1.400E-04, 3.200E-04, 4.300E-04, 4.100E-04, 6.000E-04,ELK 21603.500E-04, Q.OOOE-O1, 1.900E-04, 3.400E-04, 4.500E-04, 3.900E-04,BLK 2170

"*.0E0,380-4 .OE0,240-4 3.600-4 .00E-04,BLK 2190
"*.0E0,510-4 .00-4 .OE0,280-4 3.200E-04,BLK 220
" 4300E0, .0E-04, 3. OOOE-04, 4.00E-04, 3.00E-04, O.OOOE-01 0E0,BLK 2200

" 3.400E-04, 3.200E-04, 3.600E-04, 2.800E-04, 3.600E-04, 3.600E-04,BLK 2220
" O.OOOE-O1, 3.400E-04, 3.000E-04, 3.400E-04, 2.600E-04, 3.200E-04,BLK 2230
" 3.400E-04, 0.OOOE-O1, 2.400E-04, 2.OOOE-04, 1.900E-04, 1.400E-04,BLK 2240
" 1.500E-04, 2.OOOE-04, 0.OOOE-01, 9.200E-05, 9.200E-05, 9.200E-05,BLK 2250
" 9.200E-05, 9.200E-05, 1.IOOE-04, 0.OOOE-01, 4.100E-05, 4.100E-05,BLK 2260
" 4.100E-05, 4.100E-05, 4.100E-05, 4.900E-05, 0.OOOE-O1, 1.300E-05,BLK 2270
" 1.300E-05, 1.300E-05, 1.300E-05, 1.300E-05, 1.700E-05, 0.OOOE-01,BLK 2280
" 4.300E-060 4.300E-06, 4.300E-06, 4.300E-06, 4.300E-06, 4.OOOE-06,ELK 2290
" 0.OOOE-01, 8.600E-08, 8.600E-08, 8.600E-08, 8.600E-08, 8.600E-O8,BLK 2300
" 8.600E-08, 0.OOOE-01, 4.300E-11, 4.300E-11, 4.300E-11, 4.300E-11/BLK 2310
DATA W03 / BLK 2320

" 4.300E-11, 4.300E-11, 0.OOOE-01, 0.OOOE-01, 0.OOOE-01, 0.OOOE-01,BLK 2330
" 0.OOOE-01, 0.OOOE-01, 0.OOOE-01, 0.OOOE-01/ BLK 2340

c IHMIX(I)-HNO3 VOLUME MIXING RATIOS TIMES E+9 FROM EVANS PROFILE ELK 2350
DATA d~x~o,.~oo1o.30*8,.,.,.,.,.,.,.,.r~ 2lah0
1,3.0,3.7,4.2, 5.2-,6.0,3.P,2-.6,O.22,1.E-30,5*0.0/ FL1K 237C
DATA VSB /23.,5.,23.,5.,5.,50.,23.,0.2,0.5/ ELK 2380
DATA HZ(1)IB1 RURtAL /,RZ(2)/B11 RURAL /, BLK 2390
1HZ(3)/8HMARITIME /,HZ(4)/8HMARITIME f,HZ(5)/8H URBAN I, LK 2400
2HZ(6)/8HTROPOSPH /,HZC7)/8HUSER DEF /,HZC8)/8HFOG1 (A) I, LK 2410
311Z(9)/8RFOG2 (R) / ELK 2420
4,HZ(10)/8HBACK STR /,HzC11)/8HAGED VOL /,HZ(12)/8HFRESH VO / BLK 2430
4 ,HZ(13)/8HAGED VOL /,HZ(14)/8HFREsH VO / ELK 2440
5 HRZ(15)/8HIMET DUST / LK 2450
DATA SEASN(1)/8HSPRG SUM/,SEASN(2)/8HFAL WINT! ELK 2460
DATA VULCN(1 )/8HSTR BKGR/ ,VULCN(2 )/8HAG V-MDV/, ELK 2470
LVTLCN(3)I8HFR V-HIV/.VULCN(4)/BIIAG V-IIV/,VULCN(5)/8HFR V-MDVI BLK 2480

c P,'1A P!'IY(9) ,P-TY(29)/2*1 .E-30/ ELY. 2490
C SUBROUTINE PRFDTA ELK 2500
C BLK 2510
C AEROSOL PROFILE DATA ELK 2520
C ELK 2530

DATA ZIIT I LK, 2540
* 0., 1., 2., 3.0 4.*, 5., 6., 7., 8., ELK 2550
* 9., 10., 11., 12., 13., 14., 15., 16., 17., ELK 2560

* 18., 19., 20., 21., 22., 23., 24., 25., 30., ELK 2570
* 35., 40., 45., 50., 70., 100.,99999./ ELK 2580

DATA HZ2K/6.62E-02, 4.15E-02, 2.60E-02, 31*0., ELK 2590
*1.58E-01, 9.91E-02, 6.21E-02, 31*0., ELK 2600
*3.79E-01, 3.79E-01, 6.21E-02, 31*0., BLK 2610
*7.70E-01, 7.70E-01, 6.21E-02, 31*0., ELK 2620
*1.94E+00, 1.94E+00, 6.21E-02, 31*0.! ELK 2630

DATA FAW150 3*0., ELK 2640
1 1.14E-02, 6.43E-03, 4.85E-03, 3.54E-03, 2.31E-03, 1.41E-03, BLK 2650
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2 9.80E-04,24*0.I ELK 2660
DATA FAW123 / 3*0*, ELK 2670
1 2.72E-02, 1.20E-02, 4.85E-03, 3.54E-03, 2.31E-03, 1.41E-03, BLK 2680
2 9.80E-O4,24*O./ ELK 2690
DATA SPSU50 3*0., ELK 2700
1 1.46E-02, 1.02E-02, 9.31E-03, 7.71E-03, 6.23E-03, 3.37E-03, ELK 2710
2 1.82E-03,24*0./ ELK 2720
DATA SPSU23 I 3*0., ELK 2730
1 3.46E-02, 1.85E-02, 9.31E-03, 7.71E-03, 6.23E-03, 3.37E-03, BLK 2740
2 1.82E-O3,24*0.f BLK 2750
DATA BASTFW I10*0., ELK 2760
1 7.87E-04, 7.14E-04, 6.64E-04, 6.23E-04, 6.45E-04, 6.43E-04, ELK 2770
2 6.41E-04, 6.001-04, 5.62E-04, 4.91E-04, 4.23E-04, 3.52E-04, ELK 2780
3 2.95E-04, 2.42E-04, 1.90E-04, 1.50E-04, 3.32E-05,7*0./ ELK 2790
DATA VUMOFW / 10*0., ELK 2800
1 1.38E-03, 1.79E-03, 2.21E-03, 2.75E-03, 2.89E-03, 2.92E-03, ELK 2810
2 2.73E-03, 2.46E-03, 2.10E-03, 1.71E-03, 1.35E-03, 1.091-03, ELK 2820
3 8.60E-04, 6.60E-04, 5.15E-04, 4.09E-04, 7.60E-05,7*0./ ELK 2830
DATA HIVUFW / 10*0., ELK 2840
1 1.71E-03, 2.31E-03, 3.25E-03, 4.52E-03, 6.40E-03, 7.81E-03, ELK 2850
2 9.42E-03, 1.07E-02, 1.1OE-02, 8.60E-03, 5.10E-03, 2.70E-03, ELK 2860
3 1.46E-03, 8.90E-04, 5.80E-04, 4.09E-04, 7.60E-05,7*0./ ELK 2870
DATA EXVUFW / 10*0., ELK 2880
1 1.711-03, 2.311-03, 3.251-03, 4.52E-03, 6.40E-03, 1.011-02, ELK 2890
2 2.35E-02, 6.10E-02, 1.OOE-01, 4.001-02, 9.15E-03, 3.13E-03, ELK 2900
3 1.46E-03, 8.90E-04, 5.80E-04, 4.09E-04, 7.60E-05,7*0./ ELK 2910
DATA EASTSS / 10*0., ELK 2920
1 1.14E-03, 7.99E-04, 6.41E-04, 5.17E-04, 4.42E-04, 3.95E-04, ELK 2930
2 3.82E-04, 4.251-04, 5.201-04, 5.81E-04, 5.89E-04, 5.021-04, ELK 2940
3 4.201-04, 3.001-04, 1.98E-04, 1.31E-04, 3.32E-05,7*0./ ELK 2950
DATA MUOSS / 10*0., ELK 2960
1 1.851-03, 2.12E-03, 2.45E-03, 2.80E-03, 2.89E-03, 2.921-03, ELK 2970
2 2.73E-03, 2.46E-03, 2.10E-03, 1.71E-03, 1.351-03, 1.091-03, ELK 2980
3 8.601-04, 6.601-04, 5.15E-04, 4.09E-04, 7.60E-05,7*0./ ELK 2990
DATA HIVUSS / 10*0., ELK 3000
1 1.85E-03, 2.121-03, 2.45E-03, 2.80E-03, 3.601-03, 5.231-03, ELK 3010
2 8.111-03, 1.20E-02, 1.521-02, 1.53E-02, 1.17E-02, 7.09E-03, ELK 3020
3 4.50E-03, 2.401-03, 1.281-03, 7.76E-04, 7.60E-05,7*0./ ELK 3030
DATA EXVUSS / 10*0., ELK 3040
1 1.851-03, 2.12E-03, 2.45E-03, 2.801-03, 3.60E-03, 5.23E-03, ELK 3050
2 8.11E-03, 1.27E-02, 2.32E-02, 4.85E-02, 1.001-01, 5.501-02, ELK 3060
3 6.10E-03, 2.401-03, 1.28E-03, 7.76E-04, 7.60E-05,7*0./ ELK 3070
DATA UP!4ATM / 26*0., ELK 3080
1 3.32E-05, 1.64E-05, 7.991-06, 4.01E-06, 2.10E-06, 1.601-07, ELK 3090
2 9.31E-10, 0. B LK 3100
DATA VUTONO /26*0., ELK 3110
1 7.60E-05, 2.45E-05, 7.99E-06, 4.01E-06, 2.10E-06, 1.60E-07, ELK 3120
2 9.311-10, 0. / LK 3130
DATA VUTOEX / 26*0., ELK 3140
1 7.601-05, 7.20E-05, 6.95E-05, 6.601-05, 5.04E-05, 1.03E-05, ELK 3150
2 4.50E-07, 0. / LK 3160
DATA EXUPAT /26*0., ELK 3170
1 3.32E-05, 4.25E-05, 5.59E-05, 6.601-05, 5.04E-05, 1.03E-05, ELK 3180
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2 4.50E-07, 0. / ILK 3190
CCC 0-21M BLK 3200
CCC HZ2K-5 VIS PROFILES- 50KM,23KM,lOKM,51M,2KM BLK 3210
CCC >2-9KM BLK 3220
CCC FAWI50-FALL/WINTER 50K VIS BLK 3230
CCC FAW1,23-FALL/WINTER 23KM VIS BLK 3240
CCC SPSU50-SPING/SUMMER 50KM VIS BLK 3250
CCC SPSU23-SPRNG/SUMER 23KM VIS BLK 3260
CCC >9-30KM BLK 3270
CCC BASTFW-BACKGROUND STRATOSPHERIC FALL/WINTER BLK 3280
CCC VUMOYW-MODERATE VOLCANIC FALL/WINTER BLK 3290
CCC HIVUFW-HIGH VOLCANIC FALL/WINTER BLK 3300
CCC EXVUFW-EXTREME VOLCANIC FALL/WINTER BLK 3310
CCC BASTSS,VUMOSS,HIVUSS,EXVUSS- SPRING/SUMMER BILK 3320
CCC >30-100KM BLK 3330
CCC UPNATM-NORMAL UPPER ATMOSPHERIC BLK 3340
CCC VUTONO-TRANSITION FROM VOLCANIC TO NORMAL BLK 3350
CCC VUTOEX-TRANSITION FROM VOLCANIC TO EXTREME BLK 3360
CCC EXUPAT-EXTREME UPPER ATMOSPHERIC BLK 3370
CCC READ IN AEROSOL MODELS EXTINCTION AND ABSORPTION COEFFICIENTS BLK 3380
C SUBROUTINE EXTDTA BLK 3390
C BLK 3400
C AEROSOL EXTINCTION AND ABSORPTION DATA BLK 3410
C BLK 3420

DATA VX2 / BLK 3430
* .2000, .3000, .3371, .5500, .6943, 1.0600, 1.5360, BLK 3440
* 2.0000, 2.2500, 2.5000, 2.7000, 3.0000, 3.3923, 3.7500, BLK 3450
* 4.5000, 5.0000, 5.5000, 6.0000, 6.2000, 6.5000, 7.2000, BLK 3460
* 7.9000, 8.2000, 8.7000, 9.0000, 9.2000, 10.0000, 10.5910, BLK 3470
* 11.0000, 11.5000, 12.5000, 14.8000, 15.0000, 16.4000, 17.2000, BLK 3480
* 18.5000, 21.3000, 25.0000, 30.0000, 40.0000/ BLK 3490
DATA RURXT1 / BLK 3500
1 2.09291, 1.74582, 1.60500, 1.00000, .75203, .41943, .24070, BLK 3510
2 .14709, .13304, .12234, .13247, .11196, .10437, .09956, BLK 3520
3 .09190, .08449, .07861, .07025, .07089, .07196, .07791, BLK 3530
4 .04481, .04399, .12184, .12658, .12829, .09152, .08076, BLK 3540
5 .07456, .06880, .06032, .04949, .05854, .06000, .06962, BLK 3550
6 .05722, .06051, .05177, .04589, .04304, ILK 3560
1 2.09544, 1.74165, 1.59981, 1.00000, .75316, .42171, .24323, BLK 3570
2 .15108, .13608, .12430, .13222, .13823, .11076, .10323, BLK 3580
3 .09475, .08728, .08076, .07639, .07797, .07576, .07943, BLK 3590
4 .04899, .04525, .12165, .12741, .12778, .09032, .07962, BLK 3600
5 .07380, .06880, .06329, .05791, .06646, .06639, .07443, BLK 3610
6 .06304, .06443, .05538, .04867, .04519/ BLK 3620
DATA RURXT2 / BLK 3630
1 2.07082, 1.71456, 1.57962, 1.00000, .76095, .43228, .25348, BLK 3640
2 .16456, .14677, .13234, .13405, .20316, .12873, .11506, BLK 3650
3 .10481, .09709, .08918, .09380, .09709, .08791, .08601, BLK 3660
4 .06247, .05601, .11905, .12595, .12348, .08741, .07703, BLK 3670
5 .07266, .07044, .07443, .08146, .08810, .08563, .08962, BLK 3680
6 .08051, .07677, .06658, .05147, .05184, BLK 3690
1 1.66076, 1.47886, 1.40139, 1.00000, .80652, .50595, .32259, BLK 3700
2 .23468, .20772, .18532, .17348, .35114, .20006, .17386, BLK 3710
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3 .16139, .15424, .14557, .16215, .16766, .14994, .14032, ELK 3720

4 .12968, .12601, .13551, .13582, .13228, .11070, .09994, ILK 3730

5 .09873, .10418, .13241, .15924, .16139, .15949, .15778, ELK 3740

6 .15184, .13848, .12563, .11076, .09601/ BLK 3750

DATA RURBSI / ELK 3760
1 .67196, .11937, .08506, .05930, .05152, .05816, .05006, BLK 3770
2 .01968, .02070, .02101, .05652, .02785, .01316, .00867, ELK 3780

3 .01462, .01310, .01627, .02013, .02165, .02367, .03538, ELK 3790

4 .02823, .03962, .06778, .07285, .08120, .04032, .03177, ILK 3800

5 .02557, .02342, .02177, .02627, .03943, .03114, .03696, ELK 3810

6 .02956, .03500, .03241, .03297, .03380, ILK 3820
1 .62968, .10816, .07671, .05380, .04684, .05335, .04614, ILK 3830

2 .01829, .01899, .01962, .05525, .06816, .01652, .00867, ILK 3840

3 .015449 .01373, .01627, .02892, .02829, .02532, .03487, ILK 3850

4 .02835, .03854, .06684, .07272, .08038, .03987, .03247, ILK 3860

5 .02816, .02816, .03101, .03741, .04829, .04032, .04399, ILK 3870

6 .03734, .03956, .03601, .03525, .03563/ ILK 3880

DATA RURBS2 / ILK 3890
1 .51899, .08278, .05816, .04082, .03570, .04158, .03620, ILK 3900

2 .01513, .01481, .01633, .05278, .13690, .02494, .00886, ILK 3910

3 .01804, .01582, .01677, .04816, .04367, .03013, .03443, BLK 3920

4 .02930, .03677, .06209, .06911, .07475, .03892, .03494, ILK 3930

5 .03513, .03968, .05152, .06241, .06937, .06203, .06215, ILK 3940

6 .05614, .05209, .04608, .04196, .04095, ELK 3950

1 .21943, .02848, .01943, .01342, .01171, .01437, .01323, ILK 3960

2 .01152, .00696, .01329, .06108, .24690, .05323, .01430, BLK 3970

3 .03361, .02949, .02652, .09437, .08506, .05348, .04627, ILK 3980

4 .04380, .04557, .05380, .05715, .05899, .04861, .05253, BLK 3990

5 .06171, .07437, .10152, .12019, .12190, .11734, .11411, ILK 4000

6 .10766, .09487, .08430, .07348, .06861/ ELK 4010

DATA URBXTI / ILK 4020

1 1.88816, 1.63316, 1.51867, 1.00000, .77785, .47095, .30006, BLK 4030

2 .21392, .19405, .17886, .18127, .16133, .14785, .14000, ELK 4040

3 .12715, .11880, .11234, .10601, .10500, .10361, .10342, ILK 4050

4 .08766, .08652, .11937, .12139, .12297, .09797, .09057, ILK 4060

5 .08595, .08196, .07563, .06696, .07209, .06842, .07177, ILK 4070

6 .06354, .06177, .05373, .04728, .04051, ILK 4080

1 1.95582, 1.64994, 1.53070, 1.00000, .77614, .46639, .29487, ILK 4090

2 .21051, .18943, .17285, .17209, .21418, .15354, .14051, ILK 4100

3 .12728, .11861, .11089, .11329, .11323, .10563, .10247, ILK 4110

4 .08696, .08361, .12013, .12418, .12304, .09614, .08842, ILK 4120

5 .08487, .08285, .08361, .08430, .08880, .08449, .08601, ILK 4130

6 .07835, .07323, .06367, .05500, .04747/ ILK 4140

DATA URBXT2 E ILK 4150
1 1.96430, 1.64032, 1.52392, 1.00000, .77709, .46253, .28690, BLK 4160

2 .20310, .17981, .16101, .15614, .26475, .15456, .13563, ILK 4170

3 .12215, .11361, .10500, .11715, .11753, .10392, .09766, BLK 4180

4 .08443, .08057, .10943, .11342, .11063, .08703, .08025, ILK 4190

5 .07886, .08032, .09101, .10070, .10386, .09943, .09886, ELK 4200

6 .09152, .08247, .07152, .06089, .05253, ILK 4210

1 1.41266, 1.33816, 1.29114, 1.00000, .83646, .55025, .35342, BLK 4220

2 .25285, .21576, .18310, .16215, .37854, .20494, .16665, ILK 4230

3 .14778, .13892, .12943, .15525, .15709, .13513, .12481, ILK 4240
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4 .11759, .11494, .11487, .11329, .11108, .09911, .09209, BILK 4250
5 .09342, .10120, .13177, .15696, .15766, .15513, .15203, BLK 4260
6 .14532, .13038, .11785, .10411, .09101/ BLK 4270
DATA UBBSI / BLK 4280
1 .78437, .58975, .54285, .36184, .29222, .20886, .15658, BLK 4290
2 .12329, .11462, .10747, .11797, .10025, .08759, .08184, BILK 4300
3 .07506, .07006, .06741, .06601, .06544, .06449, .06665, BLK 4310
4 .06278, .06949, .07316, .07462, .08101, .05753, .05272, BLK 4320
5 .04899, .04734, .04494, .04443, .05133, .04348, .04443, BLK 4330
6 .03994, .03981, .03633, .03468, .03146, BILK 4340
1 .69032, .49367, .45165, .29741, .24070, .17399, .13146, BILK 4350
2 .10354, .09589, .09025, .10411, .15101, .07880, .06949, BLK 4360
3 .06570, .06095, .05829, .07171, .06797, .05975, .06013, BILK 4370
4 .05589, .06051, .07139, .07494, .07956, .05525, .05184, BLK 4380
5 .05089, .05291, .05886, .06380, .06880, .06127, .06019, BLK 4390
6 .05525, .05070, .04500, .04076, .03741/ BLK 4400
DATA UJRBBS2 / BLK 4410
1 .54848, .37101, .33734, .21949, .177854 .12968, .09854, BLK 4420
2 .07804, .07165, .06791, .08563, .19639, .06722, .05316, BLK 4430
3 .05316, .04886, .04620, .07570, .06899, .05291, .05101, BILK 4440
4 .04734, .05025, .06171, .06570, .06854, .04892, .04797, BILK 4450
5 .05057, .05665, .07127, .08095, .08411, .07728, .07475, BLK 4460
6 .06886, .06019, .05222, .04538, .04171, BLK 4470
1 .15975, .10000, .09013, .05785, .04671, .03424, .02633, BLK 4480
2 .02525, .01975, .02354, .06241, .26690, .05810, .02285, BLK 4490
3 .03810, .03386, .03044, .09627, .08557, .05405, .04576, BLK 4500
4 .04392, .04424, .04671, .04791, .04861, .04684, .05177, BLK 4510
5 .06158, .07475, .10342, .12146, .12177, .11734, .11335, BLK 4520
6 .10608, .09171, .08063, .06968, .06475/ BLK 4530
DATA OCNTI / BILK 4540
1 1.47576, 1.32614, 1.26171, 1.00000, .88133, .70297, .56487, BLK 4550
2 .46006, .42044, .38310, .35076, .42266, .32278, .28810, BLK 4560
3 .24905, .21184, .16734, .14791, .21532, .15076, .12057, BLK 4570
4 .10038, .10703, .15070, .15665, .14639, .10228, .08367, BLK 4580
5 .07373, .06829, .05044, .04373, .04962, .06158, .07703, BLK 4590
6 .07234, .06297, .05481, .05329, .08741, BLK 4600
1 1.36924, 1.25443, 1.20835, 1.00000, .91367, .77089, .64987, BILK 4610
2 .54886, .50247, .45038, .38209, .50589, .43766, .38076, BLK 4620
3 .31658, .27475, .22215, .21019, .27570, .21057, .16949, BLK 4630
4 .14209, .14215, .16956, .17082, .16025, .11665, .09759, BLK 4640
5 .09215, .09373, .10532, .12570, .13000, .13633, .14291, ILK 4650
6 .13506, .11475, .09658, .08291, .10348/ BILK 4660
DATA OCNIT2 BLK 4670
1 1.22259, 1.14627, 1.11842, 1.00000, .94766, .87538, .80418, BLK 4680
2 .72930, .68582, .62165, .49962, .67949, .66468, .59253, BLK 4690
3 .49551, .44671, .37886, .35924, .43367, .37019, .30842, BILK 4700
4 .26437, .25228, .24905, .23975, .22766, .17804, .15316, BLK 4710
5 .15373, .16791, .22361, .28348, .28677, .29082, .29038, BILK 4720
6 .27810, .23867, .20209, .16430, .14943, BLK 4730
1 1.09133, 1.06601, 1.05620, 1.00000, .97506, .94791, .94203, BLK 4740
2 .93671, .92867, .90411, .80253, .89222, .94462, .92146, BILK 4750
3 .85797, .82595, .76747, .68646, .78209, .75266, .68658, BILK 4760
4 .62722, .60228, .56335, .53728, .51861, .43449, .37196, BILK 4770
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5 .35899, .37316, .46854, .58234, .58690, .60348, .60563, BLK 4780
6 .60000, .55392, .50367, .43576, .35949/ BILK 4790
DATA OCNBS1 B,K 4800
1 .30987, .04354, .02880, .01797, .01468, .01766, .01582, BLK 4810
2 .00816, .01146, .01677, .03310, .03380, .00715, .00443, BLK 4820
3 .00500, .00601, .00753, .01595, .02943, .00994, .01367, BLK 4830
4 .01671, .02538, .03481, .03405, .03601, .01608, .01310, BLK 4840
5 .01152, .01082, .01070, .01563, .02063, .03171, .03810, BLK 4850
6 .03741, .03804, .03759, .04209, .07892, BLK 4860
1 .23367, .03127, .02070, .01297, .01063, .01285, .01190, BLK 4870
2 .00937, .00911, .01576, .05576, .23487, .03949, .00905, BLK 4880
3 .02057, .01816, .01665, .08025, .08044, .03677, .03139, BLK 4890
4 .03190, .03766, .04532, .04544, .04715, .03405, .03614, BLK 4900
5 .04329, .05424, .07823, .09728, .10057, .10247, .10222, BLK 4910
6 .09551, .08241, .07158, .06506, .09203/ BLK 4920
DATA OCNBS2 / B1 4930
1 .13025, .01557, .01013, .00646, .00532, .00665, .00722, BLK 4940
2 .01335, .00728, .01810, .09835, .37329, .09703, .01968, BLK 4950
3 .05114, .04342, .03709, .17456, .16468, .08785, .06880, BLK 4960
4 .06589, .06791, .07247, .07329, .07449, .07025, .07962, BLK 4970
5 .09899, .12481, .17867, .22019, .22228, .22051, .21595, BLK 4980
6 .20335, .17278, .14677, .12171, .12430, BLK 4990
1 .03506, .00323, .00215, .00139, .00114, .00171, .00532, BLK 5000
2 .03082, .01101, .03741, .20101, .47608, .21165, .05234, BLK 5010
3 .12886, .11215, .09684, .32810, .31778, .20513, .16658, BLK 5020
4 .15956, .15842, .15905, .15968, .16051, .16506, .18323, BLK 5030
5 .21709, .25652, .33222, .39639, .39854, .40297, .40025, BLK 5040
6 .39025, .35468, .32006, .27715, .25348/ BLK 5050
DATA TROXTI / BLK 5060
1 2.21222, 1.82753, 1.67032, 1.00000, .72424, .35272, .15234, BLK 5070
2 .05165, .03861, .02994, .04671, .02462, .01538, .01146, BLK 5080
3 .01032, .00816, .00861, .00994, .01057, .01139, .01747, BLK 5090
4 .01494, .02418, .03165, .03386, .04247, .01601, .01215, BLK 5100
5 .00937, .00861, .00823, .01139, .01924, .01234, .01348, BLK 5110
6 .01114, .01297, .01266, .01418, .01487, BLK 5120
1 2.21519, 1.82266, 1.66557, 1.00000, .72525, .35481, .15449, BLK 5130
2 .05475, .04044, .03082, .04620, .05272, .01867, .01266, BLK 5140
3 .01127, .00886, .00886, .01449, .01399, .01228, .01728, BLK 5150
4 .01475, .02285, .03215, .03494, .04285, .01652, .01304, BLK 5160
5 .01101, .01120, .01297, .01753, .02468, .01741, .01766, BLK 5170
6 .01513, .01557, .01456, .01532, .01582/ BLK 5180
DATA TRO T2 BLK 5190
1 2.19082, 1.79462, 1.64456, 1.00000, .73297, .36443, .16278, BLK 5200
2 .06468, .04658, .03399, .04538, .11892, .02835, .01646, BLK 5210
3 .01386, .01076, .00968, .02551, .02222, .01468, .01690, BLK 5220
4 .01437, .01994, .03127, .03513, .04076, .01722, .01513, BLK 5230
5 .01519, .01791, .02538, .03272, .03816, .03038, .02886, BLK 5240

6 .02551, .02228, .01937, .01804, .01791, BLK 5250
1 1.75696, 1.54829, 1.45962, 1.00000, .77816, .43139, .21778, BLK 5260
2 .11329, .08101, .05506, .04943, .25291, .06816, .03703, BLK 5270
3 .02601, .01968, .01468, .04962, .04247, .02234, .01797, BLK 5280
4 .01532, .01633, .02259, .02487, .02595, .01728, .01892, BLK 5290
5 .02399, .03247, .05285, .06462, .06608, .05930, .05525, B1 5300
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6 .04861, .03753, .02968, .02348, .02165/ BLK 5310
DATA TROBSI / BLK 5320
1 .69671, .09905, .06563, .04101, .03354, .03627, .02810, BLK 5330
2 .00873, .00918, .00930, .03215, .01285, .00513, .00316, BLK 5340
3 .00557, .00494, .00646, .00867, .00937, .01025, .01646, BLK 5350
4 .01481, .02418, .02886, .03070, .04032, .01494, .01139, BLK 5360
5 .00873, .00816, .00797, .01133, .01911, .01215, .01329, BLK 5370
6 .01101, .01291, .01266, .01418, .01487, ILK 5380
1 .65000, .08791, .05816, .03652, .02994, .03278, .02557, BLK 5390
2 .00810, .00842, .00867, .03139, .03949, .00646, .00316, BLK 5400
3 .00595, .00519, .00646, .01304, .01247, .01095, .01620, BLK 5410
4 .01449, .02278, .02930, .03184, .04063, .01544, .01234, BLK 5420
5 .01044, .01076, .01272, .01741, .02462, .01722, .01747, BLK 5430
6 .01506, .01551, .01456, .01532, .01582/ BLK 5440
DATA TROBS2 I ILK 5450

1 .52804, .06367, .04158, .02633, .02184, .02443, .01937, ILK 5460
2 .00658, .00646, .00709, .02949, .10013, .00968, .00310, BLK 5470
3 .00677, .00582, .00646, .02361, .01994, .01266, .01544, BLK 5480

4 .01386, .01968, .02848, .03203, .03854, .01620, .01449, BLK 5490
5 .01462, .01747, .02513, .03253, .03797, .03019, .02861, BLK 5500
6 .02538, .02215, .01930, .01797, .01791, BLK 5510
1 .19829, .01842, .01215, .00791, .00665, .00778, .00652, BLK 5520
2 .00361, .00253, .00399, .02570, .20690, .01715, .00316, BLK 5530
3 .00873, .00728, .00658, .04481, .03525, .01646, .01405, BLK 5540
4 .01310, .01468, .01956, .02184, .02367, .01608, .01816, BLK 5550
5 .02342, .03203, .05234, .06399, .06538, .05867, .05456, BLK 5560
6 .04810, .03715, .02949, .02335, .02158/ BLK 5570
DATA FGIEXT / BLK 5580
1 .98519, .99158, .99089, 1.00000, 1.00576, 1.01747, 1.03177, BLK 5590
2 1.04146, 1.04696, 1.05323, 1.05886, 1.04899, 1.06823, 1.07804, BLK 5600
3 1.09272, 1.10367, 1.11684, 1.10430, 1.11367, 1.12899, 1.14987, BLK 5610
4 1.17209, 1.18278, 1.20133, 1.21266, 1.21949, 1.22677, 1.15589, BLK 5620
5 1.05684, .98291, 1.01120, 1.10911, 1.11462, 1.14671, 1.16247, BLK 5630
6 1.18544, 1.21582, 1.24614, 1.26842, 1.20500/ BLK 5640
DATA FGIABS / BILK 5650
1 .00013, 0.00000, 0.00000, 0.00000, 0.00000, .00095, .01513, BLK 5660
2 .10861, .03892, .13272, .47133, .49696, .45785, .17918, BLK 5670
3 .37373, .34601, .31867, .55190, .55025, .49987, .46342, BLK 5680
4 .45943, .45918, .46089, .46241, .46386, .47196, .48905, BLK 5690
5 .51468, .53101, .55266, .58665, .58899, .60367, .61158, BLK 5700
6 .62335, .64120, .65627, .66278, .66392/ BLK 5710
DATA FG2EZXT / BLK 5720
1 .94791, .96215, .97063, 1.00000, 1.00937, 1.05177, 1.12519, BLK 5730
2 1.29570, 1.39203, 1.41120, 1.04715, 1.10816, 1.43285, 1.45272, BLK 5740
3 1.18709, 1.04367, .82354, .71747, .92405, .79342, .60266, BLK 5750
4 .47677, .43171, .36734, .33259, .31184, .24139, .21601, BILK 5760
5 .24006, .28816, .42671, .56861, .57266, .58089, .57165, BLK 5770
6 .54247, .43981, .34475, .24905, .19291/ BLK 5780
DATA FG2ABS / BLK 5790
1 0.00000, 0.00000, 0.00000, 0.00000, 0.00000, .00013, .00247, BLK 5800
2 .01987, .00620, .02323, .17209, .57930, .19810, .03475, BLK 5810
3 .09639, .08000, .06582, .34589, .32703, .17025, .12633, BLK 5820
4 .11816, .11627, .11519, .11538, .11601, .12329, .14468, BLK 5830
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5 .186331 .24057, .35411, .44886, .45095, .45215, .44278, ILK 5840
6 .41778, .34430, .27823, .21063, .17867/ BLK 5850
DATA BSTEMT/ ILK 5860
1 1.48671, 1.55462, 1.51506, 1.00000, .70633, .28867, .09994, BLK 5870
2 .04184, .02728, .01848, .01335, .06513, .08930, .06532, BLK 5880
3 .04766, .04278, .05810, .05367, .04392, .03342, .04456, BLK 5890
4 .11867, .14709, .12734, .09291, .08778, .05019, .04070, BLK 5900
5 .05734, .03576, .01975, .01892, .01956, .03665, .04152, BLK 5910
6 .01715, .01620, .00835, .00633, .00589/ BLK 5920
DATA BSTABS / BLK 5930
1 0.00000, 0.00000, 0.00000, 0.00000, 0.00000, 0.00000, .00019, BLK 5940
2 .00127, .00158, .00291, .00405, .05880, .08297, .06019, BLK 5950
3 .04519, .04133, .05703, .05266, .04304, .03285, .04437, BILK 5960
4 .11816, .14633, .12639, .09215, .08722, .04968, .04044, BLK 5970
5 .05709, .03551, .01962, .01892, .01949, .03665, .04146, BLK 5980
6 .01709, .01620, .00835, .00633, .00589/ BLK 5990
DATA AVOEXT / BILK 6000
1 1.14880, 1.19171, 1.18013, 1.00000, .84873, .53019, .27968, BLK 6010
2 .14551, .11070, .08633, .07184, .06076, .04506, .03399, BLK 6020
3 .02095, .01538, .01266, .01019, .00994, .01044, .01361, BLK 6030
4. .01791, .02278, .02918, .03108, .03234, .03456, .03184, BLK 6040
5 .02772, .02475, .01715, .01563, .01665, .01646, .01734, BLK 6050
6 .01772, .01076, .01051, .01133, .01329/ BLK 6060
DATA AVOABS / IL6070
1 .44816, .11259, .08500, .05272, .04082, .02449, .01487, BLK 6080
2 .01019, .00867, .00842, .00842, .00949, .00741, .00487, BLK 6090
3 .00316, .00335, .00399, .00449, .00525, .00665, .01114, BLK 6100
4 .01652, .02177, .02437, .02506, .02658, .03006, .02861, BLK 6110
5 .02513, .02285, .01620, .01532, .01633, .01620, .01709, ILK 6120
6 .01741, .01057, .01038, .01127, .01329/ BLK 6130
DATA FVOEXT BLK 6140
1 .88715, .92532, .94013, 1.00000, 1.03013, 1.05975, 1.01171, BLK 6150
2 .88677, .82538, .76361, .71563, .67424, .60589, .55057, BILK 6160
3 .45222, .37646, .32316, .25519, .22728, .20525, .17810, BLK 6170
4 .14481, .14152, .37639, .44551, .44405, .42222, .36462, BLK 6180
5 .32551, .27519, .16728, .10627, .10861, .10886, .11665, BLK 6190
6 .13127, .10108, .08557, .06411, .05741/ BLK 6200
DATA FVOABS/ BLK 6210
1 .41582, .22892, .19108, .14468, .12475, .09158, .06601, BLK 6220
2 .04943, .04367, .04342, .04399, .05076, .04133, .02829, BLK 6230
3 .01924, .01981, .02297, .02475, .02778, .03411, .05335, BLK 6240
4 .07133, .08816, .15342, .18506, .19354, .20791, .18449, BILK 6250
5 .16101, .13759, .08456, .06886, .07278, .07367, .07956, BLK 6260
6 .08785, .06032, .05747, .05133, .05323/ BLK 6270
DATA DMEET IILK 6280
1 1.05019, 1.05880, 1.05259, 1.00000, .94949, .81456, .66051, BLK 6290
2 .54380, .49133, .44677, .41671, .38063, .34778, .32804, BLK 6300
3 .29722, .27506, .25082, .22620, .21652, .20253, .17266, BLK 6310
4 .14905, .14234, .14082, .15057, .16399, .23608, .24481, BLK 6320
5 .27791, .25076, .15272, .09601, .09456, .14576, .12373, BLK 6330
6 .18348, .12190, .12924, .08538, .04108/ ILK 6340
DATA DNEABS / LK 6350
1 .00063, .00152, .00184, .00506, .00791, .01829, .03728, BLK 6360
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2 .06158, .07538, .08943, .10051, .11614, .13310, .14348, ILK 6370
3 .14633, .13728, .12462, .11184, .10709, .10076, .09006, ILK 6380
4 .08734, .09000, .10304, .11905, .13437, .19551, .20095, ILK 6390
5 .22494, .18418, .09285, .06665, .06823, .12329, .10551, ILK 6400
6 .16184, .09835, .10582, .06759, .03247/ ILK 6410

CCC ILK 6420
CCC ALTITUDE REGIONS FOR AEROSOL EXTINCTION COEFFICIENTS ILK 6430
CCC ILK 6440
CCC ILK, 6450
CCC 0-2KM BLK 6460
CCC RUREXT-RURAL EXTINCTION RURABS-RURAL ABSORPTION ILK 6470
CCC URBEXTUmURBAN EXTINCTION URIABS-URBAN ABSORPTION ILK 6480
CCC OCNEXT-MARITIME EXTINCTION OCKABS-HARITIME ABSORPTION ILK 6490
CCC TROEXT-TROPSPRER EXTINCTION TROABS-'T1WPOSPHER ABSORPTION ILK 6500
CCC FG1EXT-FOG1 .21M VIS EXTINCTION FG1ABS-FOG1 ABSORPTION ILK 6510
CCC FG2EXT-FOG2 .5KM 'VIS EXTINCTION FG2ABS-FOG2 ABSORPTION BLK 6520
CCC >2-9KM ILK 6530
CCC TROEXT-TROPOSPEE EXTINCTION TROABS-TROPOSPEER ABSOEPTIONBLK 6540
CCC >9-30KM ELK 6550
CCC BSTEXT-ACKGROJND STRATOSPHERIC EXTINCTION ILK 6560
CCC ISTABS-ACKROUND STRATOSPHERIC ABSORPTION BLK 6570
CCC AVOEXT-AGED VOLCANIC EXTINCTION ILK 6580
CCC AVOABS-AGED VOLCANIC ABSORPTION ILK 6590
CCC FVOEXT-FRESH VOLCANIC EXTINCTION ILK 6600
CCC FVOABS-FRESK VOLCANIC ABSORPTION BLK 6610
CCC >30-10KM ILK 6620
CCC DI4EEXT-METEORIC DUST EXTINCTION BLK 6630
CCC IX4EABS-METEORIC DUST ABSORPTION BLK 6640
C SUBROUTINE TRPN ILK 6650
C LOWTRAN TRANSMITTANCE FUNCTIONS ILK 6660

DATA TR B LK 6670
1 .9990, .9980, .9960, .9940, .9920, .9900, .9800, .9700, ILK 6680
2 .9600, .9500, .9400, .9300, .9200, .9100, .9000, .8800, ILK 6690
3 .8600, .8400, .8200, .8000, .7800, .7600, .7400, .7200, ILK 6700
4 .7000, .6800, .6600, .6400, .6200, .6000, .5800, .5600, ILK 6710
5 .5400, .5200, .5000, .4800, .4600, .4400, .4200, .4000, ILK 6720
6 .3800, .3600, .3400, .3200, .3000, .2800, .2600, .2400, ILK 6730
7 .2200, .2000, .1800, .1600, .1400, .1200, .1000, .0800, ILK 6740
8 .0600, .0400, .0300, .0200, .0150, .0100, .0080, .0060, ILK 6750
9 .0040, .0020, .0010/ ILK 6760
DATA NW B LK 6770
1-2.3468,-2.0362,-1.6990,-1.4815,-1.3279,-1.2007, -.7825, -.5229, BLK 6780
2 -.3468, -.1938, -. 0655, .0414, .1553, .2430, .3324, .4838, ILK 6790
3 .6128, .7243, .8261, .9191, 1.0000, 1.0792, 1.1461, 1.2122, ILK 6800
4 1.2672, 1.3284, 1.3892, 1.4409, 1.4955, 1.5441, 1.5966, 1.6435, ILK 6810
5 1.6857, 1.7340, 1.7782, 1.8261, 1.8692, 1.9191, 1.9638, 2.0086, ILK 6820
6 2.0607, 2.1038, 2.1461, 2.1875, 2.2304, 2.2788, 2.3263, 2.3717, ILK 6830
7 2.4183, 2.4698, 2.5159, 2.5740, 2.6284, 2.6902, 2.7559, 2.8261, ILK 6840
8 2.9031, 3.0000, 3.0607, 3.1461, 3.2041, 3.2718, 3.3054, 3.3444, ILK 6850
9 3.3979, 3.4914, 3.5682/ ILK 6860
DATA TO I LK 6870
1-1.6778,-1.3980,-1.1192, -.9508, -.8239, -.7258, -.4318, -.2366, ILK 6880
2 -.1074, 0.0000, .0969, .1761, .2304, .3010, .3522, .4624, ILK 6890
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3 .5563, .6435, .7243, .7924, .8573, .9191, .9731, 1.0253, BLK 6900
4 1.0719, 1.1173, 1.1614, 1.2095, 1.2480, 1.2900, 1.3263, 1.3617, ELK 6910
5 1.3979, 1.4393, 1.4698, 1.4983, 1.5314, 1.5682, 1.6021, 1.6335, ELK 6920
6 1.6721, 1.7076, 1.7482, 1.7924, 1.8325, 1.8865, 1.9395, 2.0000, ELK 6930
7 2.0607, 2.1206, 2.1903, 2.2552, 2.3385, 2.4313, 2.5185, 2.6435, ELK 6940
8 2.7853, 2.9777, 3.1072, 3.2553, 3.3617, 3.4771, 3.5563, 3.6233, ILK 6950
9 3.7076, 3.8325, 3.9345/ ILK 6960

C SUBROUTINE C4DTA ELK 6970
C N2 CONTINUUM ILK 6980
C C4 LOCATION 1 V - 2080 CM-I ILK 6990
C C4 LOCATION 133 V - 2740 CM-i ILK 7000

DATA C4A / ILK 7010
I 2.93E-04, 3.86E-04, 5.09E-04, 6.56E-04, 8.85E-04, 1.06E-03, ILK 7020
2 1.31E-03, 1.73E-03, 2.27E-03, 2.73E-03, 3.36E-03, 3.95E-03, ILK 7030
3 5.46E-03, 7.19E-03, 9.00E-03, 1.131-02, 1.36E-02, 1.66E-02, ELK 7040
4 1.%E-02, 2.16E-02, 2.36E-02, 2.63E-02, 2.90E-02, 3.15E-02, ILK 7050
5 3.401-02, 3.66E-02, 3.92E-02, 4.26E-02, 4.60E-02, 4.95E-02, ILK 7060
6 5.30E-02, 5.65E-02, 6.00E-02, 6.30E-02, 6.60E-02, 6.89F-02, ELK 7070
7 7.18E-02, 7.39E-02, 7.60E-02, 7.84E-02, 8.08E-02, 8.39E-02, ILK 7080
8 8.70E-02, 9.13E-02, 9.56E-02, 1.08E-01, 1.20E-01, 1.36E-01, ILK 7090
9 1.52E-01, 1.60E-01, 1.69E-01, 1.60E-01, 1.51E-01, 1.37E-01, ILK 7100
$ 1.23E-01, 1.19E-01, 1.16E-01, 1.14E-01, 1.12E-01, 1.12E-01, ILK 7110
$ 1.11E-01, 1.11E-01, 1.12E-01, 1.14E-01, 1.13E-01, 1.12E-01, ILK 7120
$ 1.09E-01, 1.07E-01, 1.02E-01, 9.90E-02, 9.50E-02, 9.00E-02, ILK 7130
$ 8.65E-02, 8.20E-02, 7.65E-02, 7.05E-02, 6.50E-02, 6.10E-02, ILK 7140
$ 5.50E-02, 4.95E-02, 4.50E-02, 4.00E-02, 3.75E-02, 3.50E-02, ILK 7150
$ 3.10E-02, 2.65E-02, 2.50E-02, 2.20E-02, 1.95E-02, 1.75E-02, ILK 7160
$ 1.60E-02, 1.40E-02, 1.20E-02, 1.05E-02, 9.50E-03, 9.OOE-03, ILK 7170
$ 8.00E-03, 7.00E-03, 6.50E-03, 6.00E-03, 5.50E-03, 4.75E-03, ILK 7180
$ 4.0OE-03, 3.75E-03, 3.50E-03, 3.OOE-03, 2.50E-03, 2.25E-03, ILK 7190
$ 2.00E-03, 1.85E-03, 1.70E-03, 1.60E-03, 1.50E-03, 1.50E-03/ ILK 7200
DATA C4B E ILK 7210
1 1.54E-03, 1.50E-03, 1.47E-03, 1.34E-03, 1.25E-03, 1.06E-03, ELK 7220
2 9.06E-04, 7.53E-04, 6.41E-04, 5.09E-04, 4.04E-04, 3.36E-04, ILK 7230
3 2.86E-04, 2.32E-04, 1.94E-04, 1.57E-04, 1.31E-04, 1.02E-04, ILK 7240
4 8.07E-05/ ELK 7250

C 4M 120 CONTINUUM ILK 7260
C C5 LOCATION I V - 2350 CM-I ILK 7270
C C5 LOCATION 15 V - 2420 CM-i ILK 7280

DATA C5 / ILK 7290
1 0.00, .19, .15, .12, .10, .09, .10, .12, .15, .17, ELK 7300
2 .20, .24, .28, .33, 0.00/ ILK 7310

C OZONE U.V. + VISIBLE ILK 7320
C C8 LOCATION 1 V - 13000 CM-i ILK 7330
C C8 LOCATION 56 V - 24200 CM-I ILK 7340
C DV - 200 CM-1 ILK 7350
C C8 LOCATION 57 V - 27500 CM-i ELK 7360
C CS LOCATION 102 V - 50000 CM-I ILK 7370
C DV - 500 CM-i ILK 7380

DATA CS / ILK 7390
1 4.50E-03, 8.00E-03, 1.07Z-02, 1.10E-02, 1.27E-02, 1.71E-02, ILK 7400
2 2.002-02, 2.451-02, 3.07Z-02, 3.84E-02, 4.78E-02, 5.67E-02, ILK 7410
3 6.541-02, 7.62E-02, 9.15E-02, 1.00E-01, 1.091-01, 1.20E-01, ILK 7420
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4 1.28E-01, 1.121-01, 1.11E-01, 1.16E-01, 1.19E-01, 1.13E-01, BLK 7430
5 1.03E-01, 9.24E-02, 8.28E-02, 7.57E-02, 7.07E-02, 6.58E-02, BLK 7440
r 5.-1E-02, 4.77E-02, 4.06E-02, 3.87E-02, 3.821-02, 2.94E-02, BLK 7450
7 2.09E-02, 1.80E-02, 1.91E-02, 1.66E-02, 1.17E-02, 7.70E-03, ELK 7460
8 6.102-03, 8.50E-03, 6.10E-03, 3.70E-03, 3.20E-03, 3.10E-03, BLK 7470
9 2.55E-03, 1.98E-03, 1.40E-03, 8.25E-04, 2.50E-04, 0. ILK 7480
$ 0. , 0. , 5.651-04, 2.04E-03, 7.35E-03, 2.03E-02, BLK 7490
$ 4.98E-02, 1.18E-01, 2.46E-01, 5.18E-01, 1.02E+00, 1.95E+00 BILK 7500
$ 3.79E+00, 6.65E+00, 1.24E+01, 2.20E+01, 3.67E+01, 5.95E+01, BLK 7510
$ 8.50E+01, 1.26E+02, 1.68E+02, 2.06E+02, 2.42E+02, 2.71E+02, BLK 7520
$ 2.91E+02, 3.02E+02, 3.03E+02, 2.94E+02, 2.77E+02, 2.54E+02, BLK 7530
$ 2.261402, 1.96E+02, 1.68E+02, 1.44E+02, 1.17E+02, 9.75E+01, BLK 7540
$ 7.65E+01, 6.04E+01. 4.62E401, 3.46E+01, 2.52E+01, 2.00E+01, BLK 7550
$ 1.57E+01, 1.20E401, 1.00E+01, 8.80E+00, 8.30E+00, 8.60E+00/ BLK 7560
END BLK 7570
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SUBROUTINE CIDTA (CILLL) CID :10
C WATER VAPOR CID 20
C Cl LOCATION 1 V - 350 CM..- CID 30
C Cl LOCATION 1770 V - 9195 CM-I CID 40C CI LOCATION 1771 V -9875 CM-1 CID 50

C Cl LOCATION 2355 V - 12795 CM-i CID 60
C Cl LOCATION 2356 V - 12350 CM-I CID 70
C Ci LOCATION 2580 V - 14520 CM-i CID 80
C COMMON /C1/C1(2580) CiD :90

DIMENSION C1(2580) CID :91
DIMENSION ClA(190),C1B(190),CIC(190),CID(190),CIE(190),C1F(190), CID :92
1 ClG(190),Ci(190),CII(190),CIJ(190),CIX(190),C1L(190),CIM(190), CID :93
2 C1N(IIO) CID :94
EQUIVALENCE (C1,CIA),(CI(191),CIB),(CI(381),C1C),(Cl(571),C1D), CID :95
1 (Cl(761),C1E),(Cl(951),CIF),(Cl(1141),C1G),(Cl(1331),CIH), CiD :96
2 (Cl(1521),ClI),(Cl(1711),C1J),(Cl(1901),C1K),(Cl(2091),C1L), CID :97
3 (C1(2281),CIM),(Cl(2471),ClN) CID :98

C DATA CI(I),I- 1, 190) CID :100
DATA CIA/ CiD :101
1 3.93, 3.72, 3.54, 3.42, 3.37, 3.37, 3.36, 3.33, 3.25, 3.13, CID 110
2 3.02, 2.96, 2.97, 3.00, 3.08, 3.12, 3.08, 3.03, 3.00, 3.01, CID 120
3 3.03, 3.07, 3.05, 3.01, 2.94, 2.83, 2.71, 2.62, 2.58, 2.57, CID 130
4 2.62, 2.67, 2.72, 2.71, 2.60, 2.46, 2.35, 2.26, 2.22, 2.23, CID 140
5 2.19, 2.17, 2.17, 2.20, 2.26, 2.34, 2.42, 2.39, 2.20, 2.01, CID 150
6 1.92, 1.83, 1.78, 1.79, 1.81, 1.84, 1.83, 1.80, 1.71, 1.51, CID 160
7 1.39, 1.30, 1.25, 1.18, 1.19, 1.18, 1.21, 1.33, 1.47, 1.53, CID 170
8 1.54, 1.36, 1.12, .89, .69, .49, .60, .71, .79, .99, CID 180
9 .86, .73, .53, .43, .51, .52, .67, .73, .80, .83, CID 190
$ .80, .63, .47, .32, -.08, -.21, -.29, -.21, -.01, .08, CID 200
$ .16, .09, -.03, -.21, -.37, -.35, -.30, -.31, -.37, -.42, CiD 210
$ -.48, -.42, -.40, -.39, -.43, -.77, -.83, -.88, -.79, -.60, CiD 220
$ -.50, -.42, -.39, -.38, -.37, -.40, -.51, -.67, -.82, -.58, CID 230
$ -.40, -.32, -.21, -.09, -.18, -.16, -.19, -.28, -.33, -.35, CID 240
$ -.28, -.22, -.10, -.05, -.11, -.13, -.27, -.27, -.18, -.06, CID 250
$ .11, .23, .26, .19, .11, 0.00, -.09, .02, .08, .12, CID 260
$ .22, .28, .39, .54, .68, .75, .79, .79, .71, .69, CID 270
$ .76, .88, 1.01, 1.16, 1.18, 1.14, 1.05, 1.02, 1.11, 1.23, CID 280
$ 1.41, 1.75, 1.83, 1.99, 2.05, 2.03, 2.00, 1.96, 1.90, 1.86/ CiD 290

C DATA(CI(I),I- 191, 380)/ CID :300
DATA C1B/ CID :301
1 1.91, 2.08, 2.24, 2.41, 2.63, 2.68, 2.67, 2.73, 2.79, 2.81, CID 310
2 2.91, 2.93, 3.02, 3.16, 3.23, 3.30, 3.34, 3.43, 3.57, 3.59, CID 320
3 3.59, 3.58, 3.57, 3.61, 3.71, 3.71, 3.69, 3.64, 3.60, 3.68, CID 330
4 3.80, 3.95, 4.05, 4.05, 4.02, 3.99, 3.96, 4.01, 4.13, 4.22, CID 340
5 4.35, 4.49, 4.58, 4.62, 4.63, 4.61, 4.57, 4.56, 4.56, 4.53, CID 350
6 4.49, 4.46, 4.40, 4.28, 4.14, 3.92, 3.63, 3.35, 3.16, 3.10, ClD 360
7 3.24, 3.47, 3.66, 3.80, 3.93, 4.00, 4.04, 4.15, 4.23, 4.31, CID 370
8 4.35, 4.31, 4.23, 4.20, 4.24, 4.28, 4.35, 4.42, 4.42, 4.44, CID 380
9 4.46, 4.40, 4.30, 4.22, 4.13, 4.07, 4.12, 4.19, 4.22, 4.23, CID 390
$ 4.16, 4.04, 3.99, 3.94, 3.93, 3.91, 3.86, 3.83, 3.80, 3.78, CID 400
$ 3.70, 3.54, 3.40, 3.30, 3.31, 3.42, 3.52, 3.52, 3.49, 3.41, CID 410
$ 3.21, 3.14, 3.10, 3.08, 3.11, 2.98, 2.88, 2.78, 2.74, 2.76, CID 420
$ 2.72, 2.76, 2.82, 2.85, 2.86, 2.75, 2.64, 2.60, 2.61, 2.64, CID 430
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$ 2.56, 2.49, 2.37, 2.25, 2.14, 2.08, 2.11, 2.20, 2.31, 2.28, CID 440
$ 2.15, 2.06, 1.98, 2.03, 2.05, 1.96, 1.84, 1.72, 1.64, 1.59, CID 450
$ 1.57, 1.57, 1.60, 1.63, 1.51, 1.38, 1.07, .91, .87, .92, CID 460
$ 1.04, 1.01, .92, .84, .92, .97, 1.01, 1.06, 1.10, 1.06, CID 470
$ 1.01, .91, .79, .55, .47, .41, .39, .38, .34, .33, CID 480
$ .36, .43, .48, .45, .38, .27, .21, .22, .29, .37/ CID 490

C DATA(CI(I),I- 381, 570)/ CID :500
DATA CIC/ CID :501
1 .38, .37, .29, .19, .13, .11, .03, -.05, -.12, -.24, CID 510
2 -.31, -.39, -.43, -.50, -.59, -.68, -.73, -.80, -.92,-1.06, CiD 520
3-1.14,-1.22,-1.27,-1.28,-1.33,-1.32,-1.43,-1.51,-1.63,-1.74, CID 530
4-1.82,-1.98,-2.09,-2.21,-2.21,-2.24,-2.27,-2.36,-2.51,-2.65, CID 540
5-2.70,-2.63,-2.57,-2.56,-2.59,-2.67,-2.69,-2.67,-2.68,-2.62, CID 550
6-2.52,-2.42,-2.29,-2.14,-2.00,-1.87,-1.71,-1.51,-1.39,-1.27, CID 560
7-1.12,-1.01, -.89, -.75, -.68, -.57, -.47, -.42, -.32, -.27, CID 570
8 -.26, -.19, -.13, -.11, -.01, .05, .08, .17, .25, .31, CID 580
9 .41, .43, .44, .43, .36, .35, .31, .25, .25, .22, CiD 590
$ .21, .33, .49, .65, .76, .71, .51, .30, .13, .10, CID 600
$ .17, .24, .31, .38, .45, .51, .56, .60, .63, .62, CiD 610
$ .63, .64, .66, .69, .76, .75, .74, .70, .62, .53, CID 620
$ .46, .39, .38, .37, .38, .42, .47, .50, .58, .69, CiD 630
$ .67, .62, .64, .68, .76, .90, 1.11, 1.13, 1.10, .97, CID 640
$ .98, 1.17, 1.38, 1.52, 1.70, 1.76, 1.84, 1.92, 1.90, 1.87, CID 650
$ 1.91, 2.02, 2.13, 2.10, 2.18, 2.22, 2.25, 2.03, 2.01, 1.77, CID 660
$ 1.93, 2.19, 2.28, 2.14, 2.15, 2.22, 2.01, 2.14, 2.26, 2.36, CiD 670
$ 2.51, 2.66, 2.73, 2.68, 2.69, 2.64, 2.22, 1.95, 1.61, 1.11, CID 680
$ .88, .83, .89, 1.20, 1.62, 1.82, 1.99, 2.01, 2.14, 2.16/ CID 690

C DATA(CI(I),1- 571, 760)/ CiD :700
DATA CID/ CiD :701
1 2.21, 2.30, 2.33, 2.42, 2.50, 2.51, 2.49, 2.46, 2.42, 2.37, CID 710
2 2.37, 2.33, 2.31, 2.43, 2.56, 2.61, 2.63, 2.60, 2.50, 2.38, CID 720
3 2.41, 2.34, 2.31, 2.32, 2.40, 2.27, 2.32, 2.22, 2.09, 2.08, CiD 730
4 2.17, 2.41, 2.77, 2.68, 2.49, 2.29, 2.23, 2.42, 2.61, 2.58, CID 740
5 2.49, 2.40, 2.39, 2.51, 2.60, 2.68, 2.68, 2.70, 2.82, 2.83, CID 750
6 2.82, 2.81, 2.84, 2.86, 2.91, 2.96, 3.03, 3.08, 3.21, 3.30, CID 760
7 3.40, 3.52, 3.49, 3.46, 3.51, 3.54, 3.56, 3.55, 3.57, 3.61, CiD 770
8 3.71, 3.80, 3.92, 3.99, 4.06, 4.02, 4.06, 4.12, 4.28, 4.30, CID 780
9 4.22, 4.32, 4.42, 4.53, 4.64, 4.55, 4.40, 4.28, 4.32, 4.38, CiD 790
$ 4.37, 4.24, 4.13, 4.14, 4.20, 4.25, 4.32, 4.35, 4.31, 4.27, CiD 800
$ 4.25, 4.27, 4.31, 4.36, 4.41, 4.52, 4.59, 4.71, 4.79, 4.81, CiD 810
$ 4.73, 4.61, 4.42, 4.28, 4.08, 4.00, 3.88, 3.86, 3.92, 3.98, CID 820
$ 4.12, 4.18, 4.31, 4.37, 4.42, 4.50, 4.53, 4.58, 4.59, 4.61, CID 830
$ 4.61, 4.59, 4.53, 4.49, 4.44, 4.41, 4.40, 4.34, 4.30, 4.26, CiD 840
$ 4.09, 3.98, 3.87, 3.78, 3.77, 3.79, 3.75, 3.72, 3.62, 3.56, ClD 850
$ 3.51, 3.48, 3.32, 3.18, 3.07, 2.96, 2.87, 2.80, 2.68, 2.58, CID 860
$ 2.59, 2.51, 2.59, 2.57, 2.50, 2.42, 2.32, 2.20, 2.12, 2.00, CID 870
$ 1.92, 1.79, 1.63, 1.60, 1.69, 1.78, 2.04, 2.00, 1.81, 1.70, CID 880
$ 1.63, 1.61, 1.60, 1.49, 1.14, 1.35, 1.64, 1.69, 1.70, 1.59/ CID 890

C DATA(Cl(I),I- 761, 950)/ CiD :900
DATA CE / CID :901
1 1.45, 1.29, 1.19, 1.08, 1.02, 1.04, 1.10, 1.16, 1.20, 1.23, CiD 910
2 1.22, 1.08, 1.08, 1.06, .89, .93, .73, .58, .54, .77, CID 920
3 .81, .74, .71, .57, .49, .43, .38, .12, .10, .20, CID 930
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4 .41, .37, .31, .11, -.13, -.21, -.32, -.36, -.39, -.33, CID 940
5 -.39, -.45, -.50, -.56, -.62, -.68, -.77, -.84, -. 91,-1.00 CID 950
6-1.11,-1.19,-1.28,-1.31,-1.39,-1.43,-1.48,-1.52,-1.57,-1.60, CID 960
7-1.61,-1.60,-1.58,-1.51,-1.42,-1.32,-1.26,-1.16,-1.00, -.83, CID 970

8 -.71, -.61, -.52, -.43, -.36, -.30, -.21, -.19, -.17, -.15, CID 980

9-.13, -.17, -.19, -.12, -.36, -.01, 0.00, -.11, -.23, -.32, CID 990
$ -.44, -.51, -.48, -.47, -.42, -.40, -.40, -.39, -.37, -.35, CID 1000
$ -.48, -.75,-1.13,-1.58,-1.80,-1.66,-1.52,-1.35,-1.19,-1.02, CID 1010
$ -.88, -.66, -.65, -.63, -.62, -.66, -.73, -.79, -.88, -.84, CID 1020
$ -.70, -.59, -.43, -.39, -.50, -.61, -.74, -.79, -.76, -.69, CID 1030
$ -. 62, -.59, -.52, -.48, -.48, -.42, -.39, -. 38, -.33, -.29, CID 1040
$ -.26, -.23, -.22, -.28, -.37, -.50, -.60, -.60, -.51, -.46, CID 1050
$ -.42, -.43, -.45, -.35, -.24, -.14, -.08, -.08, 0.00, .11, CID 1060
$ .32, .43, .42, .32, .23, .22, .28, .45, .55, .62, CID 1070
$ .65, .71, .75, .80, .83, .85, .87, .90, .93, 1.00, CID 1080
$ 1.04, 1.15, 1.22, 1.32, 1.31, 1.32, 1.33, 1.48, 1.78, 1.87/ CID 1090

C DATA(Cl(I),I- 951,1140)/ ClD:1100
DATA ClF/ ClD:1101
1 2.01, 1.92, 1.86, 1.89, 1.92, 1.98, 2.03, 2.39, 2.31, 2.48, CID 1110
2 2.70, 2.71, 2.76, 2.78, 2.70, 2.77, 3.08, 2.94, 3.05, 2.94, CID 1120
3 3.23, 3.20, 3.19, 3.32, 3.11, 3.41, 3.31, 3.36, 3.46, 3.36, CID 1130
4 3.39, 3.50, 3.41, 3.22, 3.19, 2.98, 2.78, 2.98, 3.02, 2.82, CiD 1140
5 2.98, 2.86, 2.92, 2.92, 3.05, 3.22, 3.60, 3.78, 3.81, 3.96, CID 1150
6 3.76, 3.62, 3.34, 3.08, 3.31, 3.16, 3.37, 3.41, 3.30, 3.33, CID 1160
7 3.33, 3.51, 3.48, 3.43, 3.52, 3.31, 3.40, 3.58, 3.61, 3.49, CID 1170
8 3.46, 3.42, 3.19, 3.18, 3.30, 3.00, 2.99, 3.21, 3.11, 3.14, CID 1180
9 3.10, 2.72, 2.81, 2.95, 2.69, 2.73, 2.72, 2.47, 2.51, 2.60, CID 1190
$ 2.42, 2.37, 2.73, 1.91, 1.87, 1.81, 1.78, 1.53, 1.51, 1.62, CID 1200
$ 1.59, 1.50, 1.42, 1.32, 1.22, 1.12, 1.08, 1.02, .97, .92, CID 1210
$ .90, .87, .84, .82, .79, .78, .76, .75, .72, .71, CID 1220
$ .71, .70, .69, .67, .61, .59, .52, .48, .41, .39, CID 1230
$ .38, .33, .32, .30, .30, .30, .29, .28, .27, .26, CID 1240
$ .25, .23, .22, .21, .20, .18, .14, .13, .06, .01, CID 1250
$ -.03, -.07, -.11, -.16, -.21, -.24, -.29, -.32, -.38, -.41, CID 1260
$ -.45, -.50, -.54, -.61, -.69, -.76, -.84, -.90, -.97,-1.01, CID 1270
$-1.10,-1.13,-1.19,-1.22,-1.28,-1.30,-1.33,-1.36,-1.39,-1.43, CID 1280
$-1.48,-1.50,-1.52,-1.57,-1.61,-1.66,-1.70,-1.72,-1.78,-1.81/ CID 1290

C DATA(Cl(I),I-1141,1330)/ ClD: 1300
DATA C1G/ ClD: 1301
1-1.89,-1.92,-2.00,-2.08,-2.16,-2.24,-2.31,-2.40,-2.48,-2.54, CID 1310
2-2.61 ,-2.71 ,-2.83,-2.95,-3.10,-5.00,-5.00,-5.00,-5.00,-5.00, CID 1320
3-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00, CID 1330
4-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00, CID 1340
5-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00, CID 1350
6-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00, CiD 1360
7-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00, CID 1370
8-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00, CID 1380
9-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00, CID 1390
$-3.78,-3.33,-3.01,-2.82,-2.68,-2.49,-2.30,-2.13,-2.00,-1.81, CID 1400
$-1.60,-1.41,-1.13, -.90, -.79, -.63, -.48, -.36, -.28, -.16, CID 1410
$ -.06, .08, .20, .28, .41, .54, .69, .80, .92, 1.04, CID 1420
$ 1.19, 1.19, 1.01, .98, 1.02, 1.19, 1.29, 1.30, 1.29, 1.38, CID 1430
$ 1.19, 1.39, 1.42, 1.43, 1.70, 1.62, 1.54, 1.41, 1.53, 1.86, CID 1440
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$ 1.96, 1.97, 2.02, 2.01, 1.94, 1.94, 1.83, 2.03, 2.21, 2.42, CID 1450
$ 2.30, 2.16, 2.02, 2.02, 2.02, 2.13, 1.90, 1.71, 2.01, 1.56, CID 1460
$ 1.56, 1.51, 1.30, 1.63, 1.64, 1.67, 1.70, 2.22, 2.39, 2.38, CID 1470
$ 2.30, 1.93, 2.39, 2.49, 2.52, 2.57, 2.21, 2.18, 2.40, 2.41, CID 1480
$ 2.45, 2.51, 2.23, 2.49, 2.30, 2.61, 2.72, 2.52, 2.63, 2.56/ CID 1490

C DATA(CI(I),1-1331,1520)/ C1D:1500
DATA CIE/ CID: 1501
1 2.51, 2.70, 2.62, 2.62, 2.80, 2.74, 2.79, 2.74, 2.70, 2.88, CID 1510
2 2.81, 2.72, 2.76, 2.84, 2.92, 2.98, 2.88, 2.88, 3.02, 3.08, ClD 1520
3 3.26, 3.03, 3.14, 3.28, 3.03, 3.11, 3.15, 3.30, 3.31, 3.22, CID 1530
4 3.00, 3.06, 3.34, 3.40, 3.37, 3.32, 3.08, 3.09, 3.09, 3.01, CID 1540
5 3.07, 3.07, 3.31, 3.21, 3.31, 3.67, 3.58, 3.79, 3.70, 3.49, CID 1550
6 3.39, 3.11, 3.13, 3.01, 3.10, 3.01, 3.18, 3.32, 3.43, 3.35, CID 1560
7 3.40, 3.39, 3.39, 3.51, 3.54, 3.42, 3.50, 3.67, 3.59, 3.63, CID 1570
8 3.66, 3.48, 3.39, 3.29, 3.31, 3.41, 3.23, 3.32, 3.12, 2.91, CID 1580
9 2.91, 2.75, 2.78, 2.72, 2.62, 2.58, 2.32, 2.22, 2.00, 1.97, CID 1590
$ 1.68, 1.62, 1.64, 1.53, 1.56, 1.51, 1.52, 1.48, 1.42, 1.42, CID 1600
$ 1.40, 1.41, 1.43, 1.56, 1.52, 1.51, 1.52, 1.39, 1.39, 1.30, CID 1610
$ 1.09, 1.16, 1.21, 1.20, 1.22, 1.20, 1.18, 1.20, 1.19, 1.17, CID 1620
$ 1.10, 1.10, 1.09, 1.10, 1.11, 1.04, .98, .90, .86, .90, CID 1630
$ .90, .90, .86, .71, .79, .70, .71, .67, .62, .53, CID 1640
$ .42, .31, .20, .01, -.08, -.17, -.26, -.35, -.44, -.53, CiD 1650
$ -.63, -. 73, -.83, -.93,-1.04,-1.14,-1.24,-1.34,-1.44,-1.54, CID 1660
$-1.64,-1.74,-1.84,-1.94,-2.04,-2.14,-2.24,-2.34,-2.44,-2.54, CID 1670
$-2.64,-2.74,-2.84,-2.94,-3.04,-3.14,-3.24,-3.34,-3.44,-3.54, CID 1680
$-3.64,-3.74,-3.84,-3.94,-4.04,-5.00,-5.00,-5.00,-5.00,-5.00/ CID 1690

C DATA(Cl(I),I-1521,1710)/ C1D: 1700
DATA Cli/ CID: 1701
1-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00, CID 1710
2-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00, CID 1720
3-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00, CID 1730
4-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00, CID 1740
5-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00, CID 1750
6-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00, CID 1760
7-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00, CID 1770
8-4.15,-4.06,-3.97,-3.88,-3.79,-3.70,-3.61 ,-3.52,-3.43,-3.34, CID 1780
9-3.25,-3.16,-3.07,-2.98,-2.89,-2.80,-2.71,-2.62,-2.53,-2.44, CID 1790
$-2.35,-, .26,-2.18,-2.09,-2.00,-1.91,-1.82,-1.73,-1.64,-1.55, CID 1800
$-1.46,-1.37,-1.28,-1.19,-1.10,-1.01, -.92, -.83, -. 74, -.65, CID 1810
$ -.56, -.47, -.38, -.29, -.20, -.14, -.09, -.02, .03, .10, CID 1820
$ .17, .22, .30, .35, .41, .45, .42, .40, .43, .46, CID 1830
$ .50, .59, .71, .84, .93, 1.01, 1.06, 1.07, 1.02, 1.01, CID 1840
$ 1.12, 1.23, 1.24, 1.28, 1.34, 1.43, 1.52, 1.56, 1.59, 1.56, CID 1850
$ 1.51, 1.61, 1.50, 1.70, 1.82, 1.92, 1.94, 1.89, 1.81, 1.45, CID 1860
$ 1.30, 1.28, 1.43, 1.50, 1.49, 1.55, 1.48, 1.32, 1.39, 1.53, CID 1870
$ 1.82, 2.23, 2.61, 2.51, 2.20, 1.86, 1.61, 1.19, 1.32, 1.52, CID 1880
$ 1.70, 1.90, 2.01, 1.92, 1.91, 2.12, 2.10, 2.01, 2.18, 1.99/ CID 1890

C DATA(C1(I),1"1711,1900)/ CID: 1900
DATA CIJ/ ClD: 1901
1 2.11, 2.28, 2.21, 2.13, 2.00, 1.91, 1.92, 1.97, 1.88, 1.91, CID 1910
2 1.91, 1.92, 1.93, 1.74, 1.61, 1.58, 1.27, 1.20, 1.18, 1.11, CID 1920
3 .99, .86, .71, .60, .44, .31, .19, .03, -.07, -.21, CID 1930
4 -.35, -.49, -.64, -.79, -.94,-1.11,-1.24,-1.41,-1.57,-1.73, CID 1940
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5-1.91,-2.09,-2.27,-2.45,-2.63,-2.81,-2.99,-3.18,-3.37,-3.56, CID 1950
6-3.75,-3.94,-4.13,-4.31 ,-4.49,-4.66,-4.83,-4.99,-5.14,-5.28, CID 1960
7-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-4.68,-4.26, CiD 1970
8-3.89,-3.57,-3.32,-3.11,-2.91 ,-2.89,-2.79,-2.74,-2.63,-2.47, CID 1980
9-2.29,-2.20,-2.17,-2.23,-2.27,-2.32,-2.12,-2.08,-2.07,-2.07, CID 1990
$-2.07,-1.98,-1.77,-1.70,-1.63,-1.60,-1.59,-1.43,-1.21,-1.15, CID 2000
$-1.09,-1.13,-1.29,-1.19, -.98, -.93, -.87. -.91, -.88, -.71, CID 2010
$ -.62, -.59, -.58, -.63, -.58, -.39, -.22, -.14, -.06, -.01, CID 2020
$ -.01, -.08, -.20, -.16, -.02, .18, .32, .42, .37, .23, CiD 2030
$ .12, .15, .28, .43, .59, .58, .53, .44, .39, .38, CID 2040
$ .35, .23, .26, .19, .08, .10, .18, .27, .38, .43, CID 2050
$ .32, .37, .58, .64, .87, .98, 1.00, 1.02, 1.13, 1.08, CID 2060
$ 1.08, 1.16, 1.16, 1.30, 1.41, 1.40, 1.32, 1.32, 1.37, 1.42, CID 2070
$ 1.50, 1.42, 1.38, 1.36, 1.38, 1.49, 1.63, 1.62, 1.62, 1.70, CID 2080
$ 1.68, 1.60, 1.56, 1.56, 1.63, 1.64, 1.56, 1.49, 1.49, 1.52/ CID 2090

C DATA(CI(I),I-1901,2090)/ CID:2100
DATA CIK/ CID:2101
1 1.58, 1.62, 1.62, 1.61, 1.61, 1.62, 1.63, 1.71, 1.72, 1.70, CID 2110
2 1.70, 1.67, 1.62, 1.66, 1.70, 1.67, 1.56, 1.49, 1.42, 1.38, CID 2120
3 1.26, 1.20, 1.13, 1.14, 1.19, 1.29, 1.50, 1.72, 1.86, 1.78, CiD 2130
4 1.82, 1.88, 1.82, 1.89, 1.99, 2.00, 2.14, 2.04, 2.02, 2.02, CID 2140
5 1.98, 1.90, 1.83, 1.81, 1.72, 1.69, 1.59, 1.50, 1.36, 1.20, CID 2150
6 .98, .63, .43, .29, .16, .05, .02, .03, .03, .01, CID 2160
7 -.08, -.18, -.20, -.11, -.06, -.03, -.14, -.21, -.08, -.06, CID 2170
8 .10, .18, .11, .32, .42, .44, .38, .28, .42, .43, CID 2180
9 .41, .33, .32, .41, .50, .46, .31, .18, .08, .20, CID 2190
$ .21, .34, .36, .28, .35, .39, .42, .38, .32, .30, CID 2200
$ .16, -.01, -.23, -.41, -.52, -.48, -.58, -.61, -.48, -.23, CID 2210
$ -.03, .21, .36, .39, .47, .44, .40, .51, .59, .53, CID 2220
$ .69, .57, .48, .52, .62, .59, .55, .50, .32, .26, CID 2230
$ .11, -.08, -.10, -.16, -.43, -.62, -.88,-1.09,-1.16,-1.31, CID 2240
$-1.45,-1.49,-1.78,-1.91,-2.01,-1.97,-1•97,-1.97,-1.97,-2•26, CID 2250
$-2.20,-2.01 ,-1.99,-2.00,-2.04,-2.37,-2.49,-2.44,-2.36,-2.32, CID 2260
$-2.19,-2.10,-2.25,-2.16,-2 .36,-2.44,-2.40,-2.49,-2.48,-2.43, CID 2270
$-2.40,-2.36,-2.40,-2.49,-2.59,-2.68,-2.89,-3.28,-3.51 ,-3.74, CID 2280
$-3.97 ,-4.20,-4.43,-4.66,-4.89,-5.00,-5.00,-5.00,-5.00,-5.00/ CID 2290

C DATA(CI(I),I-2091,2280)/ CiD:2300
DATA CIL/ CID:2301
1-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00, CID 2310
2-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00, CID 2320
3-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00, CID 2330
4-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00, CID 2340
5-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00, CID 2350
6-5.00,-5.00,-5.00,-5.00,-5.00,-3.71 ,-3.56,-3.40,-3.21,-3.06, CID 2360
7-2.90,-2.74,-2.60,-2.46,-2.32,-2.17,-2.03,-1.87,-1.79,-1.74, CID 2370
8-1.83,-1.82,-1.71,-1.59,-1.49,-1.46,-1.46,-1.49,-1.49,-1.25, CID 2380
9-1.24,-1.08, -. 90,-1.06, -.91, -.91,-1.01, -.99, -.87, -.92, CID 2390
$ -.79, -.42, -.54, -.38, -.42, -.48, -.34, -.27, -.17, -.28, CID 2400
$ -.38, -.22, -.30, -.08, -.01, -.20, .06, .10, .06, .14, CID 2410
$ -.12, -.02, -.02, -.13, -.11, -.10, -.06, -.05, -.04, -.10, CID 2420
$ -. 04, -. 06, -. 21, -. 38, -. 61, -. 40, -. 31, -. 42, -. 58, -. 57, CID 2430
$ -.54, -.24, .11, .51, .81, .79, .62, .26, -.31, -.67, CID 2440
$ -.80, -.88, -.50, -.39, -.10, .09, .06, .08, .16, .21, CID 2450
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$ .13, .32, .35, .51, .60, .51, .51, .40, .40, .43, CID 2460
$ .42, .33, .43, .34, .22, .13, -.11, -.31, -.31, -.41, CID 2470
$ -.41, -.39, -.53, -.69, -.84, -.88,-1.01,-1.10,-1.19,-1.29, CID 2480
$-1.45,-1.49,-1.67,-1.67,-1.51,-1.66,-1.60,-1.69,-1.83,-1.51/ CID 2490

C DATA(C1(I),1"2281,2470)/ C1D:2500
DATA C1M/ CID:2501
1-1.42,-1.40,-1.24,-1.38,-1.31,-1.30,-1.30,-1.28,-1.39,-1.33, CID 2510
2-1.40,-1.35,-1.37,-1.39,-1.41,-1.49,-1.48,-1.56,-1.47,-1.46, CID 2520
3-1.41,-1.42,-1.48,-1.41,-1.31,-1.15,-1.13,-1.20,-1.41,-1.88, CID 2530
4-2.08,-2.08,-2.22,-2.35,-2.35,-1.98,-1.92,-1.78,-1.57,-1.69, CID 2540
5-1.70,-1.70,-1.66,-1.84,-1.50,-1.56,-1.42,-1.29,-1.38,-1.28, CID 2550
6-1.48,-1.58,-1.44,-1.53,-1.48,-1.48,-1.58,-1.58,-1.69,-1.79, CID 2560
7-2.00,-2.16,-1.99,-2.23,-2.04,-2.04,-2.39,-2.74,-3.09,-3.44, CID 2570
8-3.79,-4.14,-4.49,-4.84,-5.19,-2.46,-2.26,-1.99,-2.01,-2.14, CID 2580
9-2.31,-2.15,-2.01,-1.99,-2.14,-2.41,-2.12,-1.99,-1.84,-1.79, CID 2590
$-1.71,-1.78,-1.72,-1.68,-1.78,-1.52,-1.38,-1.29,-1.22, -.91, CID 2600
$ -.90,-1.01, -.76, -.90, -.90, -.90,-1.19,-1.00, -.79, -.68, CID 2610
$ -.68, -.73, -.85, -.85, -.61, -.61, -.48, -.51, -.92, -.83, C1D 2620
$ -.61, -.41, -.29, -.29, -.61, -.74, -.19, -.18, 0.00, .19, CID 2630
$ -.10, .20, .20, .02, .20, -.01, .18, .28, .11, 0.00, CID 2640
$ -.37, -.10, .02, .16, .20, 0.00, .09, .09, .09, .07, CID 2650
$ .22, .11, .11, .21, .09, .21, .20, .37, .28, .07, CID 2660
$ .09, -.29, -.69, -.69, -.74, -.88,-1.01, -.86, -.54, -.19, CID 2670
$ .19, .23, .21, .29, .28, .29, .52, .54, .51, .60, CID 2680
$ .40, .49, .48, .46, .49, .27, .06, -.33, -.81,-1.17/ CID 2690

C DATA(C1(I),1"2471,2580)/ CID:2700
DATA C1N/ ClD:2701
1-1.11,-1.37,-1.52,-1.54,-1.94,-2.06,-2.06,-2.14,-1.96,-2.00, CID 2710
2-2.00,-2.08,-2.23,-2.31,-2.31,-2.53,-2.31,-2.31,-2.31,-2.28, CID 2720
3-2.34,-2.34,-1.91,-1.82,-1.69,-1.56,-1.84,-1.91,-1.75,-1.83, CID 2730
4-1.76,-1.54,-1.98,-1.80,-1.68,-1.69,-1.56,-1.60,-1.71,-1.36, CID 2740
5-1.36,-1.44,-1.48,-1.40,-1.48,-1.36,-1.45,-1.49,-1.85,-1.39, CID 2750
6-1.23,-1.18,-1.18,-1.34,-1.36,-1.23,-1.23,-1.37,-1.30,-1.40, CID 2760
7-1.28,-1.27,-1.37,-1.32,-1.32,-1.22,-1.28,-1.38,-1.69,-2.07, CID 2770
8-2.42,-2.58,-2.58,-2.80,-2.58,-2.43,-1.88,-1.60,-1.26,-1.16, CID 2780
9-1.23,-1.10,-1.23,-1.10, -.83, -.80, -.80, -.80, -.98, -.97, CiD 2790
$ -.97, -.91, -.92,-1.13,-1.24,-1.50,-1.89,-2.18,-2.32,-2.63, CID 2800
$-3.91,-4.20,-4.49,-4.78,-5.07,-5.07,-5.07,-5.07,-5.07,-5.07/ CID 2810
CILLC1 (L) ClD:2820
RETURN CID 2830
END CID 2840
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SUBROUTINE C2DTA (C2L,L) C2D 10
C UNIFOBMLY MIXED GASES C2D 20
C C2 LOCATION 1 V - 500 CM-i C2D 30
C C2 LOCATION 1515 V - 8070 CM-i C2D 40
C C2 LOCATION 1516 V - 12950 CM-I C2D 50
C C2 LOCATION 1575 V - 13245 CM-I C2D 60
C COMMON/C2/ C2(1575) C2D :70

DIMENSION C2(1575) C2D :71
DIMENSION C2A(190),C2B(190),C2C(190),C2D(190),C2E(l90),C2F(190), C2D :72

* C2G(190),C2H(190),C2I(55) C2D :73
EQUIVALENCE (C2,C2A),(C2(191),C2B),(C2(381),C2C),(C2(571),C2D), C2D :74

* (C2(761),C2E),(C2(951),C2F),(C2(1141),C2G),(C2(1331),C2H), C2D :75
* (C2(1521),C2I) C2D :76

C DATA(C2(I),I- 1, 190)/ C2D :80
DATA C2A/ C2D :81
1-4.25,-3.70,-3.20,-2.75,-1.90,-1.73,-1.51,-1.29,-1.11, -.91, C2D 90
2 -.71, -.51, -.30, -.06, .22, .49, .76, 1.08, 1.29, 1.56, C2D 100
3 1.76, 1.91, 2.08, 2.23, 2.36, 2.51, 2.72, 2.90, 3.12, 3.37, C2D 110
4 3.56, 3.69, 3.79, 3.86, 3.88, 3.86, 3.73, 3.58, 3.38, 3.17, C2D 120
5 2.86, 2.73, 2.52, 2.31, 2.17, 2.01, 1.89, 1.77, 1.63, 1.47, C2D 130
6 1.21, .92, .53, .23, -.17, -.53, -.74, -.81, -.84, -.88, C2D 140
7-1.00,-1.18,-1.42,-1.61,-1.86,-2.10,-2.29,-2.51,-2.72,-2.91, C2D 150
8-3.14,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00, C2D 160
9-5.00,-2.68,-2.47,-2.19,-1.97,-1.71,-1.50,-1.32,-1.21,-1.13, C2D 170
$-1.09,-1.11,-1.10,-1.09,-1.01,-1.01,-1.11,-1.33,-1.66,-2.13, C2D 180
$-2.51,-2.83,-2.71,-2.39,-2.09,-1.78,-1.59,-1.33,-1.18,-1.01, C2D 190
$ -.96, -.91, -.90, -.87, -.80, -.79, -.86,-1.07,-1.28,-1.69, C2D 200
$-2.11,-2.74,-3.09,-3.50,-3.03,-2.58,-2.23,-1.89,-1.54,-1.28, C2D 210
$-1.13,-1.11,-1.16,-1.20,-1.23,-1.21,-1.17,-1.12,-1.15,-1.19, C2D 220
$-1.20,-1.17,-1.02, -.89, -.68, -.42, -.24, -.01, .18, .40, C2D 230
$ .57, .77, .96, 1.07, 1.13, 1.11, 1.08, 1.15, 1.27, 1.33, C2D 240
$ 1.44, 1.40, 1.13, .89, .63, .54, .65, .78, .81, .86, C2D 250
$ .82, .68, .47, .14, -.12, -.48, -.92,-1.43,-1.89,-2.32, C2D 260
$-2.81,-5.00,-5.00,-5.00,-3.14,-2.47,-2.00,-1.71,-1.59,-1.61/ C2D 270

C DATA(C2(I),I- 191, 380)/ C2D :280
DATA C2B/ C2D :281
1-1.69,-1.82,-1.87,-1.90,-1.94,-2.04,-2.10,-2.23,-2.32,-2.48, C2D 290
2-2.71,-2.88,-3.09,-2.99,-2.43,-2.00,-1.69,-1.42,-1.38,-1.49, C2D 300
3-1.70,-2.01 ,-2.41 ,-2.64,-2.63,-2.49,-2.38,-2.27,-2.16,-2.05, C2D 310
4-1.94,-1.83,-1.76,-1.71,-1.70,-1.72,-1.81,-1.92,-2.03,-2.27, C2D 320
5-2.61,-3.21,-4.01,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00, C2D 330
6-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00, C2D 340
7-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00, C2D 350
8-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-4.30,-3.42,-3.17,-2.98, C2D 360
9-2.83,-2.71,-2.67,-2.67,-2.68,-2.58,-2.33,-2.01,-1.64,-1.32, C2D 370
$ -.97, -.76, -.63, -.59, -.60, -.63, -.69, -.87,-1.08,-1.26, C2D 380
$-1.53,-1.87,-1.91,-1.93,-2.02,-2.21,-2.48,-2.80,-3.08,-3.11, C2D 390
$-3.09,-2.93,-2.76,-2.39,-2.01,-1.69,-1.36, -.99, -.63, -.28, C2D 400
$ 0.00, .08, .11, .12, .12, .07, .01, -. 08, -.23, -.40, C2D 410
$ -.51, -.53, -.57, -. 60, -.61, -.73, -.81, -.95,-1.05,-1.02, C2D 420
$ -.91, -.68, -.41, -.09, .18, .41, .76, 1.00, 1.18, 1.39, C2D 430
$ 1.51, 1.58, 1.68, 1.71, 1.80, 1.91, 2.02, 2.18, 2.32, 2.50, C2D 440
$ 2.61, 2.69, 2.81, 2.89, 2.96, 3.04, 3.14, 3.27, 3.41, 3.55, C2D 450
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$ 3.72, 3.90, 4.03, 4.22, 4.42, 4.61, 4.71, 4.73, 4.65, 4.63, C2D 460
$ 4.72, 4.78, 4.79, 4.50, 3.62, 3.28, 2.79, 2.30, 1.86, 1.35/ C2D 470

C DATA(C2(I),I- 381, 570)/ C2D :480
DATA C2C/ C2D :481
1 .62, -.24,-1.69,-2.18,-2.01,-1.79,-1.53,-1.32,-1.20,-1.15, C2D 490
2-1.12,-1.18,-1.25,-1.26,-1.20,-1.17,-1.20,-1.32,-1.54,-1.84, C2D 500
3-2.16,-2.30,-2.26,-2.01,-1.71,-1.36,-1.06, -.81, -.61, -.49, C2D 510
4 -.45, -.47, -.49, -.46, -.37, -.31, -.34, -.49, -.75,-1.11, C2D 520
5-1.43,-2.01,-2.60,-2.89,-2.87,-2.74,-2.51,-2.42,-2.38,-2.39, C2D 530
6-2.42,-2.46,-2.48,-2.49,-2.43,-2.43,-2.46,-2.53,-2.68,-2.74, C2D 540
7-2.82,-2.87,-2.83,-2.82,-2.79,-2.71,-2.66,-2.49,-2.40,-2.32, C2D 550
8-2.26,-2.23,-2.20,-2.09,-2.02,-1.96,-1.88,-1.84,-1.86,-1.86, C2D 560
9-1.87,-1.83,-1.79,-1.73,-1.68,-1.64,-1.69,-1.74,-1.79,-1.87, C2D 570
$-1.78,-1.63,-1.50,-1.37,-1.21,-1.00, -.83, -.69, -.53, -.41, C2D 580
$ -.30, -.19, -.09, -.04, .02, .10, .16, .18, .23, .26, C2D 590
$ .27, .26, .24, .22, .17, .12, .07, -.01, -.07, -.09, C2D 600
$ .32, .72, .91, 1.12, 1.03, .67, .18, -.11, -.38, -.29, C2D 610
$ -.17, -.08, 0.00, .09, .13, .18, .24, .27, .29, .30, C2D 620
$ .29, .26, .23, .21, .13, .09, .02, -.04, -.18, -.32, C2D 630
$ -.51, -.72, -.98,-1.18,-1.50,-1.62,-1.81,-2.04,-2.29,-2.49, C2D 640
$-2.62,-2.87,-3.03,-3.21 ,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00, C2D 650
$-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-4.01,-3.38,-3.01,-2.63, C2D 660
$-2.32,-2.09,-1.98,-1.94,-2.00,-2.14,-2.26,-2.20,-2.02,-1.82/ C2D 670

C DATA(C2(),Ii 571, 760)/ C2D :680
DATA C2D/ C2D :681
1-1.59,-1.43,-1.38,-1.46,-1.64,-1.90,-2.09,-2.54,-2.91,-3.28, C2D 690
2-3.61,-3.72,-3.64,-3.50,-3.41,-3.37,-3.30,-3.16,-3.01,-2.76, C2D 700
3-2.51,-2.20,-1.80,-1.49,-1.22, -.97, -.72, -.49, -.20, .03, C2D 710
4 .20, .36, .51, .61, .67, .83, 1.00, 1.22, 1.38, 1.56, C2D 720
5 1.70, 1.86, 2.01, 2.20, 2.31, 2.47, 2.61, 2.76, 2.92, 3.01, C2D 730
6 3.05, 3.02, 2.98, 2.98, 3.01, 3.03, 2.97, 2.78, 2.44, 2.13, C2D 740
7 1.83, 1.59, 1.49, 1.50, 1.67, 1.94, 2.22, 2.50, 2.71, 2.93, C2D 750
8 3.12, 3.18, 3.17, 3.15, 3.21, 3.26, 3.19, 2.98, 2.59, 2.14, C2D 760
9 1.70, 1.22, .55, -.27,-1.09,-2.54,-3.00,-2.94,-2.78,-2.68, C2D 770
$-2.61 ,-2.60,-2.63,-2.60,-2.57 ,-2.53,-2.57 ,-2.64,-2.77,-3.04, C2D 780
$-3.38,-3.98,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00, C2D 790
$-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00, C2D 800
$-5.00,-4.00,-3.73,-3.62,-3.59,-3.53,-3.56,-3.57,-3.53,-3.51, C2D 810
$-3.45,-3.37,-3.26 ,-3.21,-3.18,-3.27,-3.36,-3.60,-3.96,-5.00, C2D 820
$-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00, C2D 830
$-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00, C2D 840
$-5.00,-5.00,-5.00,-5.00,-4.62,-4.07,-3.89,-3.76,-3.67,-3.56, C2D 850
$-3.42,-3.35,-3.26,-3.18,-3.14,-3.11,-3.09,-3.10,-3.12,-3.23, C2D 860
$-3.30,-3.38,-3.37,-3.29,-3.14,-3.08,-3.00,-2.93,-2.89,-2.91/ C2D 870

C DATA(C2(I),I- 761, 950)/ C2D :880
DATA C2E/ C2D :881
1-3.00,-3.08,-3.16,-3.31,-3.48,-3.71,-3.98,-5.00,-5.00,-5.00, C2D 890
2-5.00,-4.52,-3.98,-3.69,-3.42,-3.18,-2.95,-2.77,-2.61,-2.48, C2D 900
3-2.41,-2.41,-2.40,-2.38,-2.34,-2.27,-2.21,-2.31,-2.48,-2.73, C2D 910
4-3.21,-4.13,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00, C2D 920
5-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00, C2D 930
6-5.00,-5.00,-4.13,-4.02,-3.99,-3.96,-3.87,-3.73,-3.51,-3.29, C2D 940
7-3.13,-2.99,-2.84,-2.73,-2.69,-2.68,-2.69,-2.65,-2.62,-2.59, C2D 950
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8-2.57,-2.62,-2.81,-3.04,-3.21,-3.39,-3.42,-3.36,-3.21,-3.03, C2D 960
9-2.93 ,-2.80,-2.64,-2.52,-2.37,-2.28,-2.20,-2.13,-2.07,-2.02, C2D 970
$-1.96-1.88,-1.78,-1.63,-1.44•-1.31,-1.20,-1.08• -.98, -.94, C2D 980
$ -. 86, -. 76, -. 52, -. 31, -. 08, .13, .30, .37, .36, .36, C2D 990
$ .35, .35, .39, .46, .48, .41, .23, -.08, -.38, -.67, C2D 1000
$ -.88, -.96, -.98, -.87, -.67, -.36, -.12, .14, .44, .68, C2D 1010
$ .90, 1.11, 1.19, 1.24, 1.25, 1.26, 1.27, 1.51, 1.59, 1.50, C2D 1020
$ 1.28, .71, .11, -.28, -.67,-1.32,-1.61,-1.58,-1.42,-1.18, C2D 1030
$ -.91, -.59, -.27, -. 06, .29, .579 .73, .92, .81, .73, C2D 1040
$ .79, .91, 1.01, 1.03, .88, .72, .63, .38, .12, -.21, C2D 1050
$ -.47, -.67,-1.23,-1.67,-2.31,-2.76,-3.24,-3.49,-3.51,-3.47, C2D 1060
$-3.39,-3.37,-3o43,-3.53,-3.50,-3.36,-3.18,-3.07,-2.96,-3.08/ C2D 1070

C DATA(C2(),I- 951,1140)/ C2D: 1080
DATA C2F/ C2D: 1081
1-3.14,-3.12,-3.23,-3.07,-2.83,-2.47,-2.23,-2.07,-1.91,-1.78, C2D 1090
2-1.63,-1.46,-1.27,-1.23,-1.26,-1.40,-1.57,-1.98,-2.289-2.87, C2D 1100
3-3.74,-5.00,-5.00,-5.009-5.00,-5.00,-5.0 0,5.00,-5.00,-5.00, CZD 1110
4-5.009-5.00,-5.00,-5.00,-5.009-5.00,-5.009-5.00,-5.009-5.00, C2D 1120
5-5.009•.00,-5.00,-5.000-5.0,-5.O0,-5.00,-5.00,-5.00,-5.00, C2D 1130
6-5.00,-5.009-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00, C2D 1140
7-5.009-5.009-5.00,-5.00,-5.00,-5.00,-5.00-5.00,-5.00,-5.009 C2D 1150
8-5.00,-5.009-5.00,-5.009-5.00,-5.00,-5.00-5.00,-5.00,-5.00, C2D 1160
9-5.00,-5.00•-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00, C2D 1170
$-5.00,-5.009-5.00,-5.00,-5.00,-5.00.-5.00,-5.00•-5.00,-5.00, C2D 1180
$-5.009-5.00,-5.009-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00, C2D 1190
$-5.00,-5.009-5.00,-5.00,-5.00,-5.009-5.00,-5.00,-5.00,-5.00, C2D 1200
$-5.00,-5.009-5.O0,-5.00,-5.00,-5.00,-5.00•-5.00,-5.00,-5.00, C2D 1210
$-5.009-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00, C2D 1220
$-5.00,-5.00,-4.91,-4.79,-4.61,-4.48,-4.40,-4.29,-4.17,-3.90, C2D 1230
$-3.73,-3.59,-3.629-3.72,-3.73,-3.69,-3.31,-3.12,-2.91 ,-2.63, C2D 1240
$-2.41,-2.27,-2.16,-2.11,-2.289-2.29,-2.21,-2.06,-1.91,-1.99, C2D 1250
$-2.27,-2.59,-2.989-3.35,-3.69,-3.799-3.68,-3.53,-3.46,-3.39, C2D 1260
$-3.31,-3.18,-2.97,-2.69,-2.39,-2.11,-1.83,-1.58,-1.49,-1.22/ C2D 1270

C DATA(C2(I),I-1141,1330)/ C2D:1280
DATA C2G/ C2D: 1281
1-1.08, -.89, -.68, -.54, -.71, -.799 -.78, -.66, -.49, -.54, C2D 1290
2 -.86,-1.37,-2.08,-2.44,-3.46,-3.72,-3.74,-3.59,-3.22,-2.98, C2D 1300
3-2.52,-2.21,-1.64,-1.34,-1.08, -.86, -.72, -.61, -.70, -.72, C2D 1310
4 -.67, -.57, -.38, -.51, -.97,-1.36,-1.89,-2.74,-3.18,-4.21, C2D 1320
5-4.57,-4.62,-4.78,-4.87,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00, C2D 1330
6-4.93,-4.46,-3.99,-3.45,-2.99,-2.63,-2.30,-2.09,-2.02,-212, C2D 1340
7-2.18,-2.13,-2.04,-1.78,-1.83,-2.08,-2.28,-2.81 ,-3.01 ,-3.15, C2D 1350
8-3.22,-3.29,-3.58,-3.89,-4.46,-4.88,-5.00,-5.00,-5.00,-5.00, C2D 1360
9-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.0,-5.00,-5.00, C2D 1370
$-4.81,-4.52,-4.11,-3.69,-3.09,-2.99,-2.91,-2.89,-3.19,-3.20, C2D 1380
$-3.36,-3.62,-3.89,-3.92 ,-3.73,-3.53,-3.37,-3.19,-3.02,-2.79, C2D 1390
$-2.52,-2.36,-2.24,-2.19,-2.32,-2.41 ,-2.29,-2.06,-2•00,-2.18, C2D 1400
$-2.47,-2.91,-3.57,-4.89,-5.00,-5.00,-5.00,-5.00,-5.00,-4.61, C2D 1410
$-4.18,-3.89,-3.57,-3.30,-3.02,-2.74,-2.51,-2.20,-1.98,-1.73, C2D 1420
$-1.57,-1.38,-1.21,-1.11, -. 98, -. 87, -. 78, -. 60, -. 37, -. 18, C2D 1430
$ -. 04, -. 04, -. 06, -. 16, -. 18, -. 19, -. 23, -. 45,-1.02,-1.97, C2D 1440
$-2.70,-3.71,-4.01,-4.20,-4.35,-4.58,-4.73,-4.81 ,-5.00,-5.00, C2D 1450
$-5.00,-5.00,-5.00,-5.00,-5.00.-5.00,-5.00,-5.00,-5.00,-5.00, C2D 1460
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$-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00/ C2D 1470
C DATA(C2(I),1I-1331,1520)/ C2D: 1480

DATA C2R/ C2D: 1481
1-5.00,-5.00,-5.00-5.00,-5.00,-500,-5.00,-5.00,-5.00,-5.00, C2D 1490
2-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00, C2D 1500
3-5.00,-5.00,-5.00,-5.00,-5.00-5.00,-5.00,-5.00,-5.00,-5.00, C2D 1510
4-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00, C2D 1520
5-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00, C2D 1530
6-5.00,-5.00,-5.00,-4.71,-4.31,-3.99,-3.68,-3.50,-3.34,-3.22, C2D 1540
7-3.23,-3.25,-3.24,-3.18,-3.10,-3.07,-3.18,-3.41,-3.67,-4.12, C2D 1550
8-4.68,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-4.51,-4.18, C2D 1560
9-3.73,-3.48,-3.17,-2.96,-2.73,-2.63,-2.58,-2.59,-2.57,-2.49, C2D 1570
$-2.42,-2.38,-2.48,-2.62,-3.02,-3.49,-4.16,-5.00,-5.00,-5.00, C2D 1580
$-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-4.87,-4.50, C2D 1590
$-4.21,-3.90,-3.66,-3.56,-3.51,-3.51,-3.51,-3.49,-3.41,-3.34, C2D 1600
$-3.34,-3.47,-3.60,-3.87,-4.23,-4.59,-5.00,-5.00,-5.0O,-5.00, C2D 1610
$-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-4.93, C2D 1620
$-4.51,-4.10,-3.78,-3.32,-3.03,-2.74,-2.43,-2.08,-1.83,-1.59, C2D 1630
$-1.29,-1.02, -.81, -.70, -.73, -.90,-1.08,-1.19,-1.35,-1.47, C2D 1640
$-1.57,-1.66,-1.80,-1.91,-2.04,-2.18,-2.33,-2.47,-2.61,-2.78, C2D 1650
$-2.97,-3.10,-3.28,-3.44,-3.63,-3.81 ,-3.98,-4.15,-4.32,-4.61, C2D 1660
$-4.71,-4.80,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-4.32/ C2D 1670

C DATA(C2(I),1"1521,1575)/ C2D: 1680
DATA C21/ C2D: 1681
1-3.24,-2.59,-2.12,-1.82,-1.57,-1.34,-1.16,-1.02, -.82, -.64, C2D 1690
2 -.48, -.33, -.14, -. 06, .08, .21, .39, .52, .61, .72, C2D 1700
3 .85, .96, 1.02, 1.12, 1.18, 1.21, 1.17, 1.08, .98, .90, C2D 1710
4 .97, 1.13, 1.37, 1.58, 1.74, 1.70, 1.48, 1.13, .73, .22, C2D 1720
5 -.51,-1.57,-3.48,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00, C2D 1730
6-5.00,-5.00,-5.00,-5.00,-5.00/ C2D 1740
C2L-C2(L) C2D 1750
RETURN C2D 1760
END C2D 1770
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SUBROUTINE C3DTA (C3LL) C3D 10
C OZONE C3D 20
C C3 LOCATION 1 V -575 CM-i C3D 30
C C3 LOCATION 510 V - 3270 CM-I C3D 40: COMMON /C3/ C3(540) C3D 50

DIMENSION C3(540),C3A(190),C33(190),C3C(160) C3D :51
EQUIVALENCE (C3,C3A),(C3(191),C3B),(C3(38l),C3C) C3D :52
A DTA(C3(I),I- 1, 190)/ C3D :60
DATA C3AI C3D :61

1-415-351,3.0,2.5,-.1,-176-150,1.1,-o86, -.49, C3D 70
2 -.29, -.10, .02, .12, .24, .32, .43, .52, .58, .65, C3D 80
3 .72, .79, .76, .72, .68, .64, .68, .79, .83, .83, C3D 90
4 .80, .78, .68, .56, e49, .42, .34, .26, .14, e02* C3D 100
5 -.14, -.35, -.51, -.74, -.88,-1.17,-1.40,-1.58,-2.11,-2.47, C3D 110
6-2.83,-3.24,-3.59,-3.94,-5.00,-5.00,-5.00,-5.00,-5.00,-5.0O, C3D 120
7-5.00,-5.00,-5.00,-5.00,-5.00,-4.46,-4.00,-3.50,-3.14,-2.78, C3D 130
8-2.41,-2.10,-1.78,-1.49,-1.20, -.20, .15, .35, .57, .78, C3D 140
9 .95, 1.20, 1.40, 1.65, 1.80, 1.97, 2.10, 2.21, 2.31, 2.38, C3D 150
$ 2.40, 2.42, 2.58, 2.52, 2.20, 2.48, 2.54, 2.45, 2.30, 2.00, C3D 160
$ 1.20, .95, .92, .90, .90, .89, .90, .92, .94, .95, C3D 170
$ .96, .95, .90, .80, .68, .55, .40, .30, .19, .08, C3D 180
$ -.02, -.11, -.22, -.41, -.56, -.71, -.89,-1.03,-1.18,-1.33, C3D 190
$-1.60,-1.76,-1.90,-2.02,-2.21,-2.46,-2.59,-2.79,-3.00,-3.22, C3D 200
$-3.61,-4.16,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00, C3D 210
$-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00, C3D 220
$-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00, C3D 230
$-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00, C3D 240
$-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00/ C3D 250

C DATA(C3(I),I- 191, 380)/ C3D :260
DATA C3B/ C3D :261
1-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00, C3D 270
2-5.00,-5.00,-5.00,-5.00,-4.16,-3.91 ,-3.66,-3.41,-3.05,-2.69, C3D 280
3-2."4,-2.19,-2.03,-1.86,-1.71,-1.56,-1.48,-1.39,-1.26,-1 .13, C3D 290
4 -.97, -.81, -.65, -.48, -.35, -.22, -.14, -.06, -.02, -.09, C3D 300
5 -.18, -.14, .06, .26, -.02, -.42, -.80, -.82, -.80, -.74, C3D 310
6 -.74, -.79, -.84, -.89, -.85, -.81, -.76, -.70, -.68, -.64, C3D 320
7 -.65, -.66, -.72, -.78, -.84, -*90,-1.02,-1.14,-1.24,-1.33, C3D 330
8-1.47,-1.61,-1.77,-1.92,-1.98,-2.04,-2.08,-2.09,-2.06,-2.03, C3D 340
9-1.98,-1.93,-1.87,-1.82,-1.76,-1.71,-1.65,-1.59,-1.51,-1.44, C3D 350
$-1.36,-1.28,-1.18,-1.08, -.98, -.88, -.78, -.69, -.59, -.49, C3D 360
$ -.37, -.25, -.18, -.10, 0.00, .16, .27, .38, .57, .75, C3D 370
$ .93, 1.11, 1.20, 1.33, 1.44, 1.46, 1.48, 1.48, 1.64, 1.58, C3D 380
$ 1.49, 1.23, .66, e38, -o33, -.71, -.66, -958, -.49, -.44, C3D 390
$ -.40, -.40, -.46v -.53, -.64, -.76, -.89,-1.01,-1.14,-1.26, C3D 400
$-1.40,-1.55,-1.69,-1.83,-1.98,-2.13,-2.28,-2.43,-2.64,-2.86, C3D 410
$-3.07,-3.28,-3.50,-3.72,-3.94,-5.00.-5.00,-5.00,-5.00,-5.00, C3D 420
$-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00, C3D 430
$-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00, C3D 440
$-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00/ C3D 450

C DATA(C3(I),In 381, 540)/ C3D :460
DATA C3C/ C3D :461
1-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00, C3D 470
2-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00, C3D 480
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3-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.OO,-5.00,-5.00,-5.00, M3D 490
4-5.00,-5.00,-5.00.-4.16,-3.97.-3.77,-3.58,-3.38,-3.07,-2.75, M3D 500

A5-2.44,-2.12,-1.85,-1.57,-1.30,-1.07, -.98, -.94, -.89, -.85, C3D 510
6 -. 81, -. 77, -. 72, -. 68, -. 63, -. 58, -. 53, -. 48, -. 41, -e34, C3D 520
7 -. 26, -. 19, -. 17v -. 18, -. 19, -. 46, -. 79,-1.12,-1.45,-1.75, O3D 530
8-2.38,-2.97,-3.57,-4.16,-5.00,-5.00,-5.00,-4.16,-3.90,-3.63, O3D 540
9-3.37,-3.10,-2.79,-2.47,-2.15,-1.84,-1.73,-1.63,-1.52.-1.41, O3D 550
$-1.33,-1.25,-1.17.-1.09,-1.02, -.96p -.89, -e82, -.73, -.68, O3D 560
$ -. 54, -. 42, -. 279 -. 12, .03, .18, .25, .31, .399 .47, O3D 570
$ .48, .499 .50, .509 .48, .46, .23, .01, -. 11, -. 33, O3D 580
$ -. 559 -. 77, -. 83, -o88, -. 94, -. 92, -. 91, -e90, -. 85, -. 80, M3D 590
$ -. 76, -. 71, -. 69, -9679 -. 66, -e659 -. 65, -. 66, -. 679 -. 68, O3D 600
$ -. 709 -. 72, -. 82, -. 93,-1.03,-1.14,-1.24,-1.34,-1.51,-1.68, O3D 610
$-2.139-2.579-2.929-3.26,-3.71,-4.16,-5.00,-5.00,-5.00.-5.00/ O3D 620
C3L-C3 (L) O3D 630

RETURN3D 640
END O3D 650
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SUBROUTINE EWIDTH(XSTARACaZ,ADBA,ODAR,DV,WSL, TrRANS) Emi 10
C EVI 20

*C THIS SUBROUTINE CALCULATES THE EQUIVALEN WIDTH OF A EU! 30
*C VOICT LINE IN A FINITE SPECTRAL INTERVAL El! 40

C EU! s0
DATA IENTR,ISTEP,NALF,XSHINXSMAXCDAT /0.2,3,1.0,50.0,0.1/ EWI 60
DATA RTPI,C1,C2,RT2 /1.7724539,0.8325546,0.4697186,1.4142136/ EW! 70

C El 80
C RTPI - SQRT(PI) m 90
C Cl - SQRT(AL0G(2.)) EU! 100
C C2 - SqRT(ALOG(2.)IPI) ElI 110
C RT2 - SQRT(2.) EWI! 120
C EU! 130

IF(IENTER.GT.0) GO TO 1 Eli 140
HALFDV - DV/2. EW! 150
NMAX - ISTEP*KALF EWI 160
ZENTER - 1 EWI 170

1 CONTINUE EU! 180
C EWI 190
C FIND LARGER LINEWIDTH, COLLISION(ALFC) OR DOPPLER(ALFD) EU! 200
C EWI 210

ALFC - ACRAR/ODBAR EWI 220
ALFD - ADBAR/ODEAR EU! 230
RAT - ALYC/ALYD EWI 240
ALFMAZ - ALFC ElI 250
IF(RAT.LT.1.0) ALFMAX - ALFD EU! 260

C Eli 270
C CHECK FOR WEAK LINE LIMIT Eli 280
C Eli 290

XS - JXSTAR/ (ALFMAX*ODBAR) EU! 300
IF(XS.LT.XSKEN) Go To 30 EU! 310

C Eli 320
C DEFINE INTEGRATION PARAMIETERS EWI 330
C ElI! 340

DELI - ALFMAX/ISTEP EU! 350
C3 - XSTAR*C2/ADBAR EW 360
C4 - C1/ALFD EU! 370
T - ClaRAT ElI! 380
DELI - O.5*DELW*C4 EU! 390
DMIN - NMAX*DELW*C4 EU! 400
SUM - 0.0 EU! 410

C EU! 420
C CHECK FOR DOPPLER LIMIT EU! 430
C EU! 440

IF(RAT.LT.CDRAT) GO TO 20 EU! 450
C EU! 460
C CHECK FOR STRONG LINE LIMIT ElI! 470
C EU! 480

IF(XS.GT.XSMAX) GO TO 20 EU! 490
C EU! 500
C EVALUATE VOICT LINESHAPE ElI! 510
C EU! 520

Ia -DXN + DELI EU! 530
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DO 10 1 *1,?*AX EWI 540
X X - 2.*DELX EWI 550
CALL CPPI2(XY,WR,WI,WR1) EWI 560

C EWI 570
C INTEGRATE EWI 580
C EWI 590

FAC - C3*WR EWI 600
IF (FAC.GT.6.0) GO TO 20 EWI 610

E -P EXP(-FAC) E'6I 620
FAC -C3*W.1 EWI 630
EXPI- EXP(FAC*DELI) EWI 640
SUM -SUM + EXP0*(EXI1 - 1./EIP1)/FAC EWI 650

10 CONTINUE EWI 660
C EWI 670
C CALCULATE AS7MPTOTIC CONTRIBUTION TO EQUIVALENT WIDTH WI 680
C WI 690

20 FAC -SQRT(Y*C3/RTPI) EWI 700
Ul P AC/D(IN EWI 710
U2 -FAC/(C4*HALPDV) EM 720
ASYMQ - 0.0 EWI 730
IF(U2.LT.4.O) ASYMP - EXP(-U2*U2)/U2 EWI 740
IF(Ul.LT.4.O) ASlfMP - ASWMPEXP(-U1*U1)/U1 EWI 750
ASYTIP - ASYMP+RTPI*(ERFU(U2)-ERFU(Ul)) EWI 760

AS7MP - ASlfMP*FAC EWI 770
C EWI 780
C WSL - EQUIVALENT WIDTH OF A SINGLE LINE (CM-1) EWI 790

C EWI 800
WSL - DV - 2.0*(SUM+ASYMP)/C4 EWI 810
IF(RAT.LT.CDRAT) GO To 40 EWI 820
IF(WSL.LT.O.O) WSL - 0.0 EWI 830
IF(WSL.GT.DV) WSL - DV EWI 840

RETURN EWI 850

C WI 860

C BEERS LAW FOR WEAK LINE LIMIT EWI 870

C EWI 880
30 TTRANS - EXP(-ZSTAR) EWI 890

RETURN EWI 900
C EWI 910

C DOPPLER LIMIT EWI 920
C EWI 930

40 C3 - XSTAR*Cl/(ADBAR*RT2) EWI 940
WSL - RT2*hLFD*SQRT(ALOG(1.4C3*C3))/C1 WSL EWI 950

RETURN EWI 960

END EWI 970
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SUBROUTINE CPF12(X,Y,WR,WI,WR1) CPF 10
C CPF 20
C ROUTINE COMIPUTES THE REAL (WR) AND IMAGINARY (WI) PARTS OF THE CPF 30
C COMPLEX PROBABILITY FUNCTION W(Z)-EXP(-Z**2)*ERFC(-I*Z) IN THE CPF 40
C UPPER HALF-PLANE Zinl+I*Y (I.E. FOR Y>inO) CPF 50
C MAXIMUM RELATIVE ERROR OF HR IS <2.OE-06, THAT OF WI (5.OE-06 CPT 60
C THIS ROUTINE DEVELOPED BY J.RUMLICEK, REF. JQSRT,VOL21,P309(1980) CPF 70
C CPF 80

DIMENSION T(6) ,C(6) .5(6) CPF 90
DATA TI .314240376, .947788391 .1.59768264, CPF 100

1 2.27950708 ,3.02 063703 ,3 .8897249/, CPF 110
2 CI1.01172805,-.75197147,1.2557727E-2, CPF 120
3 1.00220082E-2.-2.42068135E-4,5.00848061E-7/, CPF 130
4 S/i1.393237, .231152406,-.155351466, CPF 140
5 6.21836624E-3,9.19082986E-5,-6.27525958E-7/ CPF 150
WR -n0. CPF 160
VI - 0. cnF 170
Yi - Y+ 1.5 CPF 180
Y2 - Y1*Y1 CPF 190

C IF HIGH RELATIVE ACCURACY IN REGION 11 IS NOT REQUIRED, THE CPF 200
C FOLLOWING 20 LINES MAY BE DELETED. CPF 210
C IF (C!.GT.O.85) .OR. (ABS(X).LT.18.1*Y+1.65)) GO TO 2 CPF 220
C****REGION 11 CPF 230
C IF (ABS(X).LT.12.) HR - EXP(-X*X) CPF 240
C Y3 -1Y+ 3 CPF 250
C DO1II -1:6 CPF 260
C R - X-T(I) CPF 270
C R2 -R*R CPF 280
C D - 1./(12+12) CPF 290
C Dlm - 1*D CPF 300
C D2 -R*D CPF 310
C HR - HR + Y*(C(I)*(R*D2-1.5*Dl)+S(I)*Y3*D2)I(R2+2.25) CPF 320
C R - X+T(I) CPF 330
C R2 -R*R CPF 340
C D - 1./(R2+Y2) CPF 350
C D3 -Y*D CPF 360
C D4 -R*D, CPF 370
C WR - WR + Y*(C(I)*(R*D4-1.5*D3)-S(I)*Y3*D4)/(R2+2.25) CPF 380
C 1 WI - WI + C(I)*(D2+D4) + S(I)*(D1-D3) CPF 390
C GO TO 4 CPF 400
C****REGION I CPF 410

2 D3 1-1,6 CPF 420

D 1 .I(R*R+Y2) P 40
Dl D- YlD CPF 450
D2 -R*D CP? 460
R - +T(I) CPF 470
D - 1./(1*R+12) C?? 480
D3 - YI'D CPF 490
D- R*D CPF 500

WR - WR + C(I)*(DI+D3) -S(I)*(D2-D4) C?? 510
3 WI - WI + C(I)*(D2+D4) + S(I)*(D1-D3) C?? 520

C****cALcuiATE FIRST DERIVATIVE OF W(Z) FOR VOICT PROFILE CPF 530

D-82



4 CONTINUE CPF 540
WRl -2.0 (Y*WI-X*WR) CPF 550
RETUR.N CPF 560
END CPF 570
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SUBROUTINE LIB(MSLTO, LPLT) LIB 10
C LIB 20
C LIB 30
C LIB CALLS THE SLIT FUNCTION ROUTINE, SETS LIB 40
C UP THE OUTPUT AND THEN PLOTS LIB 50
C LIB 60
C LIB 70

LIB 80
C**** IMPLEMENTATION NOTE * LIB 90

LIB 100
C 1) TITLE ASSIGNMENTS WILL HAVE TO BE CHANGED FOR MACHINES THAT LIB 110
C STORE MORE THAN 4 CHARACTERS PER WORD (UNIVAC + CDC) LIB 120
C VARIABLES EFFECTED: NTIT, WTIT, BLANK, TITLE, NCWD LIB 130
C FORMAT STATEMENTS : 900, 902 LIB 140
C 2) PLOTTER INITIALIZATION MAY HAVE TO BE CHANGED LIB 150
C CALLS EFFECTED: INITP$ LIB 160
C 3) PLOTTER TERMINATION MAY NEED CHANGING LIB 170
C CALLS EFFECTED: ENDPLT LIB 180
C 4) FOR THE PRIME: COMPILE WITH SHORT INTEGER AND INCLUDE THE LIB 190
C INTEGER*4 STATMENT LIB 200
C LIB 210
C LIB 220
C INTEGER*4 NIN,NOUT,NSTOR,NPLT,NTBL,IXY,MSLTO,LPLT LIB 230

COMMON/CARD4/ IXY LIB 240
LOGICAL PLTR,PRTR LIB 250
DIMENSION XTIT(5,2),!TIT(7,3) LIB 260
DIMENSION XTITLE(20),ITITLE(20),TITLE(20),IXT(2),IYT(3) LIB 270
DIMENSION XSS(8),SS(8) LIB 280
COMMON /DEVNUM/ Nllq,NOUT,NSTOR,NPLT,NTBL LIB 290
COMMON /PLTDEV/ NSCRNPLTR LIB 300
COMMON/XBLOCK/XTITLE,XAXIS,XINIT,XSCALE,DXT,NMINX LIB 310
COMON/YBLOCK/YTITLE,YAXIS,YINIT,YSCALE,DYT,NKINY LIB 320
COMMON/MAXT/YMAX LIB 330
COMMON/PBLOCK/TITLE, ICHAR, JCHAR,KCHAR LIB 340
COMMON/SETUP/ITYPE ,ISLOTNEWT,IPRT LIB 350
DATA XTIT/4HWAVE,4HLENG,4HTH ,4H(MIC,4HRON), LIB 360

* 4HWAVE,4HNUMB,4HER ,4R(CM-,4H1) / LIB 370
DATA YTIT/4HTRAN,4HSMIT,4HTANC,4HE ,4H ,4H ,4H , LIB 380

* 4HRADI,4HANCE,4H (W,4H/SR/,4HCM2/,4M4ICR,4HON) , LIB 390
* 4HRADI,4HANCE,4H (W,4H/SR/,4HCM2/,4HCM-1,4H) / LIB 400
DATA IYT/13,27,25/,IXT/20,18/ LIB 410

C LIB 420
DATA XORGYORG/l.,1./,BLANK/4H /,NCWD/4/ LIB 430

C SET PLOT DEVICE NUMBERS LIB 440
NSCR - 11 LIB 450
NLTR - 4 LIB 460

C LIB 470
PRTR-. FALSE o LIB 480
PLTR- * FALSE. LIB 490
READ(NIN,900) TITLE LIB 500
DO 10 1-1,20 LIB 510
KCHAR-21-I LIB 520
IF(TITLE(KCRAR).NE.BLANK) GO TO 15 LIB 530
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10 CONTINUE LIB 540
15 KCHAR-KCHAR*NCWD LIB 550

READ(NIN,904) MSLT,)PRTN,MPLTN,NSN,WIDTHN,SHIFTN LIB 560
IF(MSLT .EQ. 0 .AND. MSLTO .EQ. 0) STOP 3 LIB 570
IF(MSLT .EQ. 0) GO TO 20 LIB 580
MPRTMPRTN LIB 590
MPLTMPLTN LIB 600
NS-NsN LIB 610
WVETB-irIDTh LIB 620
SHIFT-SHIFTN LIB 630
JSLOT',SLT LIB 640

C LIB 650
C SET UP FOR TRANSMISSION AND RADIANCE OUTPUT LIB 660
C LIB 670

20 DO 75 ITYPE-1,2 LIB 680
ITY-3-ITYPE LIB 690
REWIND NPLT LIB 700
REWIND NSCR LIB 710
YHAX-O. LIB 720
IPRT-1 LIB 730
IF(IABS(MPRT).EQ.ITY .OR. MPRT.EQ.O) IPRT--1 LIB 740
IF(IPRT .GT. 0) WRITE(NOUT,902) TITLE LIB 750

C LIB 760
C READ IN SLIT FUNCTION INFO LIB 770
C LIB 780

IF(MSLT .EQ. 0) GO TO 35 LIB 790
IF(PRTR) GO TO 30 LIB 800
IF (JSLOT.EQ.1) GO TO 30 LIB 810
READ(NIN,906) (XSS(I),I-I,NS) LIB 820
READ(NIN,906) (SS(i),II,NS) LIB 830

30 PRTR-.TRUE. LIB 840
C LIB 850
C GET PLOT INFO LIB 860
C LIB 870

IF (LPLT.NE.O .OR. MPLT.EQ.0) GO TO 35 LIB 880
LPLT - 1 LIB 890

C OPEN PLOTTER ON FIRST CALL LIB 900
CALL TNITP$(NPLTR,0) LIB 910
CALL PLOT (XORGYORG,-3) LIB 920

35 ISLOT-1 LIB 930
IF(IABS(MPLT).EQ.ITY .OR. MPLT.EQ.0) ISLOT--1 LIB 940
IF(IPRT.LT.O .AND. ISLOT.LT.O) GO TO 75 LIB 950
NEWT-I LIB 960
IF(MPLT LT. 0) NEWT--I LIB 970
IF(ISLOT.LT.0) GO TO 55 LIB 980
IF(PLTR .OR. MSLT.EQ.O) GO TO 40 LIB 990
READ(NIN,908) XAXIS,XINIT,XEND,DXT,NMINX LIB 1000
IEM(NIrrN,908) TAXIS,YINI,YENDDY,NMINY LIB 1010
?LT".' Th.UZ. LIB 1020

40 Ull"(VTI l)/2 + 1 LIB 1030
MAUL( D"-IfIT) /XAX S LIB 1040
TITuTOrTMi LIB 1050
?5cMi.(T]l0-?lUlT) ITAlIS LIB 1060

D-,



DIT-DY LIB 1070
DO 45 1-1,5 LIB 1080

45 XTITLE(I)-XTIT(I,IX) LIB 1090
ICHAR-IXT(IX) LIB 1100
IX-IX+l LIBI 1110
IF(ITYPE .EQ. 1) IX"I LIB 1120
DO 50 1-1,7 LIB 1130

50 YTITLE(I)-YTIT(I,IX) LIB 1140
JCHAR-IYT(IX) LIB 1150

C LIB 1160
C CALCULATE AND OUTPUT LIB 1170
C LIB 1180

55 IF (JSLOT.EQ.1) GO TO 65 LIB 1190
WRITE(NOUT,910) WIDTH,SHIFT,NS LIB 1200
WRITE(NOUT,912) (SS(I),I-1,NS) LIB 1210
WRITE(NOUT,914) (XSS(I),I=1,NS) LIB 1220
CALL GEN(WIDTH,SHIFT,XSS,SS,NS) LIB 1230
GO TO 70 LIB 1240

65 WRITE(NOUT,916) LIB 1250
CALL ALL LIB 1260

70 CONTINUE LIB 1270
IF(ISLOT.GT.0) CALL PLOT(XAXIS+5.0,0.0,-3) LIB 1280

75 CONTINUE LIB 1290
MSLTO-JSLOT LIB 1300

C REWIND NPLT IN CASE THERE IS ANOTHER CALCULATION LIB 1310
REWIND NPLT LIS 1320

C CLOSE PLOTTER ON LAST CALCULATION LIB 1330
IF (IXY.EQ.O .AND. LPLT.EQ.1) CALL ENDPLT LIB 1340
RETURN LIB 1350

C LIB 1360
900 FORMAT(2OA4) LIB 1370
902 FORMAT(lHI,30X,2OA4) LIB 1380
904 FORMAT(412,2X,2FI0.O) LIB 1390
906 FORMAT(8FI0.5) LIB 1400
908 FORMAT(4E10.4,I10) LIB 1410
910 FORMAT(//X,22HVARIABLE SLIT FUNCTIONilX,6HWIDTH-,FIO.5,4X, LIB 1420

1 6HSHIFT-,F1O.5,4X,2OHNO. OF DEFINING PTS-,12) LIB 1430
912 FORMAT(1X,8HYS ARE ,8Fl0.3) LIB 1440
914 FORMAT(IX,8HXS ARE ,8F10.3) LIB 1450
916 FORMAT(//1X,25HN0 SLIT FUNCTION USED //) LIB 1460

END LIB 1470
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SUBROUTINE ALL ALL 10
C ALL 20
C ALL 30
C PRINTS/PLOTS UNDEGRADED SPECTRUM ALL 40
C ALL 50
C ALL 60

ALL 70
C**** IMPLEMENTATION NOTE * ALL 80

ALL 90
C FOR THE PRIME: COMPILE WITH SHORT INTEGER AND INCLUDE THE ALL 100
C INTEGER*4 STATMENT ALL 110
C ALL 120
C ALL 130
C INTEGER*4 NIN,NOUT,NSTOR,NPLT,NTBL ALL 140

DOUBLE PRECISION DVM,XFF ALL 150
DIMENSION Y(363),IX(363),V(2) ALL 160
COMMON /DEVNUM/ NIN,NOUT,NSTOR,NPLT,NTBL ALL 170
COMMON/BLOCK2/Y, X ALL 180
COMMON/VS/ VSI,VS2 ALL 190
COMMON/SETUP/ITYPE, ISLOT,NEWT, IPRT ALL 200
READ(NPLT) VS1,VS2,DV ALL 210
DVM-DV ALL 220
XFF - VS1 - DVM ALL 230

N - 0 ALL 240
10 READ(NPLT) V(2),V(1) ALL 250

IF (V(1).EQ.-1. .AND. V(2).EQ.-I.) GO TO 20 ALL 260
XFF - XFF + DVM ALL 270
N - N + 1 ALL 280
X(N) - XFF ALL 290
Y(N) - V(ITYPE) ALL 300
IF (N.EQ.360) CALL WRTDAT(N,X,Y) ALL 310
GO TO 10 ALL 320

20 IF (N.NE.0) CALL WRTDAT(N,X,Y) ALL 330
CALL WRTDAT(N,X,Y) ALL 340
CALL PROUT ALL 350
RETURN ALL 360
END ALL 370
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SUBROUTINE GEN(WIDTH, SRIFTIXS SS,NS) GEN 10
C GEN 20
C GEN 30
C SLIT FUNCTION GEN 40
C GEN 50
C GEN 60

GEN 70
Ct*** IMPLEMENTATION NOTE *** GEN 80

GEN 90
C FOR THE PRIME: COMPILE WITH SHORT INTEGER AND INCLUDE THE GEN 100
C INTEGER*4 STATMENT GEN 110
C GEN 120
C INTEGER*4 NINNOUTNSTOR,NPLT,NTBL GEN 130

DOUBLE PRECISION DVM,MUD,XFF GEN 140
LOGICAL FIRST GEN 150
DIMENSION ARRAY(360),F(360),Y(363),X(363) GEN 160
DIMENSION XS(8),S(S),XSS(1),SS(I),XC(8),V(2) GEN 170
COMMON /DEVNUM/ NINNOUT,NSTOR,NPLT,NTEL GEN 180
COMMON/BLOCK1/F GEN 190
COMMON/BLOCK2/'Y,X GEN 200
COMMON/BLOCK3/ARRAY GEN 210
COMMON/VS/ VS1,VS2 GEN 220
COMMON/SETUP/ITYPE, ISLOT,NEWT,IPRT GEN 230

C GEN 240

C NDEG - ORDER OF THE INTERPOLATION - NS MUST BE AT LEAST NDEG+1 GEN 250
C GEN 260

DATA NDEG/1/ GEN 270
C GEN 280

FIRST- .TRUE. GEN 290
N-0 GEN 300
READ(NPLT) VS1,VS2,DV GEN 310
DVM-DV GEN 320
XFF - VSI - DVM GEN 330

C GEN 340
C NORMALIZE SLIT FUNCTION GEN 350
C GEN 360

IF(WIDTH .GE. 1800.) GO TO 96 GEN 370
IF(DVM .GE. WIDTH) GO TO 95 GEN 380
FAC-WIDT/(XSS(S)-XSS(1)) GEN 390
DO 20 IS-I,NS GEN 400
XS(IS)-FAC*(XSS(IS)-XSS(1)) - .5*WIDTH GEN 410
S(IS)-SS(IS) GEN 420

20 CONTINUE GEN 430
IF(DVM .CT. .3333*WIDTH) WRITE(NOUT,902) GEN 440
X(ID-XF - DYM GEN 450

C GEN 460
25 NF - 0 GEN 470
30 READ(NPLT) V(2),V(I) GEN 480

IF (V(1).EQ.-. .AND. V(2).EQ.-I.) GO TO 50 GEN 490
XF? - XFF + DVM GEN 500
IF (NF.EQ.0) XF - XFF GEN 510
NF - NF + I GEN 520
F(NF) - V(ITYPE) GEN 530
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IF (NT.NE.360) GO TO 30 GEN 540
C GEN 550
C CALCULATE SLIT FUNCTION GEN 560
C GEN 570

50 IF(NF .EQ. 0) GO TO 90 GEN 580
ZMID.D4ID + SHIFT GEN 590
DO 55 I-INS GEN 600

55 XC(I)-XS(I) + XMID GEN 610
SUM-O. GEN 620
AREA0. GENG 630
IX-(XC(J )-XE)/DVM GEN 640
IF(IXX.LT.O .AND. FIRST) GO TO 50 GEN 650
XX-FLOAT(IXI-I)*DVM + XE GEN 660
1X-lUx GEN 670

60 XX-XX+DVM GEN 680
IX-IK+I GEN 690
IF(XX .GT. XC(NS)) GO TO 75 GEN 700
IF(IX *GT. NP) GO TO 80 GEN 710
TERPV'TERP(XXXC,S,NDEGNS,IER) GEN 720
AREA-AREA + TERPV GEN 730
IF(IX *GE. 1) GO TO 70 GEN 740

C GET DATA FROM BEFORE CURRENT DATA BLOCK GEN 750
J=IABS(IX) + 1 GEN 760
SUM-SIM + TERPV*ARRAY(J) GEN 770
GO TO 60 GEN 780

C GEN 790
70 SUM-SUM + TERPV*F(IX) GEN 800

GO TO 60 GEN 810
75 N-N + I GEN 82C

x(N)-XMID GEN 830
Y(N)-SUM/AREA GEN 840
IF(N .EQ. 360) CALL WRTDAT(N,X,Y) GEN 850
GO TO 50 GEN 860

C GEN 870
C STORE THE END OF THIS INFO BEFORE READING IN THE NEXT BLOCK GEN 880
C GEN 890

80 IF (NF.E.360) GO TO 90 GEN 900
DO 85 I-IXX,NF GEN 910
IX-NF-I+l GEN 920
ARRAY(IX)-F(1) GEN 930

85 CONTINUE GEN 940
1MID'DMID-SHIFT GEN 950
FIRST 1- FALSE. GEN 960
GO TO 25 GEN 970

C GEN 980
90 I? (N.NE.0) CALL W.TDAT(N,XY) GEN 990

CALL WRTDAT(N,X,Y) GEN 1000
CALL PIOUT GEN 1010
RETURN GEN 1020

C GEN 1030
95 ,UTE(NOUT,904) CEN 1040

STOP 2 GEN 1050
96 VRITE(NOUT,905) GEN 1060
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STOP SMLE THNDV EN 1070
902 FORMAT(38H0**WARNING** WIDTH IS LESS THAN 3.*DV) GEN 1080
94FORMAT(33R0**ERROR**WITSMLETHND)GN19
9FORMAT(35H0**ERROR** WIT RAE HN10)GEN 1100

END GEN 1110
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SUBROUTINE PROUT PRO 10
C PRO 20
C PRO 30
C PRINT OUTPUT AND PLOT CURVES PRO 40
C PRO 50
C PRO 60

PRO 70
C**** IMPLEMENTATION NOTE * PRO 80

PRO 90
C 1) TITLE ASSIGNMENTS WILL HAVE TO BE CHANGED FOR MACHINES THAT PRO 100
C STORE MORE THAN 4 CHARACTERS PER WORD (UNIVAC + CDC) PRO 110
C VARIABLES EFFECTED: TNORMI, TNORM2 PRO 120
C 2) FOR THE PRIME: COMPILE WITH SHORT INTEGER AND INCLUDE THE PRO 130
C INTEGER*4 STATMENT PRO 140
C PRO 150
C PRO 160
C INTEGER*4 NIN,NOUT,NSTOR,NPLT,NTBL PRO 170

LOGICAL FIRST PRO 180
DIMENSION ITITLE(20),TITLE(20),TITLE(20),TNORMI(5) PRO 190
DIMENSION Y(360),X(360),XX(363),YY(363),OUT(4,3) PRO 200
COMMON /DEVNUM/ NINNOUTNSTOR,NPLT,NTBL PRO 210
COMMON /PLTDEV/ NSCR,NPLTR PRO 220
COMMON/BLOCKI1/X PRO 230
COMON/BLOCK2/YY, XX PRO 240
COMMON/BLOCK3/Y PRO 250
COMON/XBLOCK/XTITLE, XAXI S, XINIT, XSCALE, DXT, NMINX PRO 260
COMON/YBLOCK/YTITLE,YAXIS,YINTT, YSCALE,DYT,NMINY PRO 270
COMMON/MAXY/YMAX PRO 280
COMMON/PBLOCK/TITLE, ICHAR, JCHAR, KCHAR PRO 290
COMON/VS/ VS1,VS2 PRO 300
COMMON/SETUP/ITYPE, ISLOT,NEWT,IPRT PRO 310
DATA TNORM1/4H NO,4HRMAL,4HIZED,4H TO ,4Hl0.(/ PRO 320
DATA TNORM2/4H) I PRO 330

C PRO 340
FIRST-.TRUE. PRO 350
IF(ISLOT *LT. 0) GO TO 40 PRO 360

C PRO 370
C SET UP FOR PLOTTING PRO 380
C PRO 390

IF(NEWT .GT. 0) GO TO 30 PRO 400
VSX=VS 1 PRO 410
VSI-I .E+4/VS2 PRO 420
VS2-I .E4/VSX PRO 430

C SET APPROPRIATE MAXIMA FOR AXIS PRO 440
30 IF(XINIT *LE. 0.) XINIT-VS1 PRO 450

IF(XSCALE .LE. 0.) XSCALE-(VS2-nINIT)/AXIS PRO 460
IF(DXT .LE. 0.) DXT-XSCALE PRO 470
IF(NMINX .LE. 0) WINX-9 PRO 480
IF(YSCALE .XT. 0) Go TO 35 PRO 490
IEP-ALOGI0(YMAX) PRO 500
IF(YMAX oLT. 1.) IEXP-IEXP-I PRO 510
IF(IcP .EQ. -1) IEXP-O PRO 520
YMAXuINT(YMAX/10.**IEXP + .99) PRO 530
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YINITmYINIT/ 10 .**IEX PRO 540
YSCALE-(YMAX-YINIT) /YAXIS PRO 550
?oaNY-9 PRO 560
D7T-YSCALE PRO 570
GO TO 45 PRO 580

35 YCHECKmYINIT+YAXIS*YSCALE PRO 590
IF(YMAX.LE SYCUECK) IEXP-INT(LG10(CHECK) )-1 PRO 600
IF(YMAX.GT.YCHECK) IEX-INT(LOGIO(YMAX))-l PRO 610
IP(IEXP.EQ.-1) IEXP-O PRO 620
YINIT-YINIT/ 10.**I PRO 630
IF(ThAZ.GT.YCHECK) YNAXIT(4Ax/1.**IEX4..99) PRO 640
IP(MhX.CT .YCUECK) rSCALE-MrAX-!INIT)N/ArIS PRO 650
IP(YNAXLE.TCHECK) YSCALE-YSCALE/ 10 .**IW.I PRO 660
IF(YMAX.GT .YCEECK) D IT-SCALE PRO 670
IF(YMAX.LE.YCHECK) DYTDYT/1O.**IEP PRO 680

45 ZEND-1SChLE*XAflS*1.01 + XINIT PRO 690
C PRO 700
C PLOT AXES AND ANNOTATION PRO 710

c PRO 720
CALL AXIS(0 .O,o.0,TITE.-ICAR,XAXIS,.O,NIT,XSCALE,DT,NMINX) PRO 730
CALL AflS(0YAXISTITLE,+KCRAR,XAXIS,0.0,INITXSCALE,DX,HINX)PRO 740
CALL AXIS(.0,0.0,TITLE,+JCHAR,YAXIS,90 .0,YINIT,YSCALEDYT,.HINY)PRO 750
CALL AXIS(XAXIS,O.0,4E ,-4,YAXIS.90.0YINIT,YSCALE,DYT,NMINY) PRO 760
IF(IEXP.EQ.O) GO TO 40 PRO 770
CALL SYNBOL(XAXIS+1.,3.*YAXIS/40.,YArS4.,INORM1,90.0,20) PRO 780
CALL VHERE(XNORM,YNM4 M,DUMPAC) PRO 790
TEXP-IEIp PRO 800
CALL MIER(XNORM,YNORM,YAXS/40. ,TEX,90.0.-l) PRO 810
CALL WBERtE(XNORM, YN0114, DUMFAC) PRO 820
CALL SYMBOL(XNORMYNORM,YAIS/40. ,TRORM2,90.0,4) PRO 830

C PRO 840
40 Nl-O PRO 850

REWIND NSCR PRO 860
10 READ(NSCR) N PRO 870

IF(N.EQ.O) RETURN PRO 880
READ(NSCR) (X(I),Y(I),I-1,N) PRO 890
IF(ISLOT.LT.0) GO TO 55 PRO 900
DO 25 1-1,N PRO 910
IPT-X(I) PRO 920
YPT-Y(I) PRO 930
IF(N EWT .GT. 0) GO TO 20 PRO 940
IF(ITYPE .EQ. 1) GO TO 15 PRO 950
YIP~.E-4*YPT*XPT*XPT PRO 960

15 DPT-1.E44/XPT PRO 970
20 IM(PT .GT. XEND) GO TO 26 PRO 980
IMm .LT. XINIT) GO TO 25 PRO 990
NI-Nl+1 PRO 1000
XX(N1 )-XPT PRO 1010
YY(N1 )-YPT PRO 1020~

25 CONTINUE PRO 1030
26 DO 50 I-1,N1 PRO 1040
50 YY(I)YY(I)/10.**IEXD PRO 1050

ul(N1+1)-]INIT PRO 1060
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ZX(N1+2 )-XSChLE PRO 1070
11(11+1 )-YINIT PRO 1080
YY(N1+2 )-YSCALE PRO 1090

C PRO 1100
C PLOT LINE PRO 1110
C PRO 1120

IF(N1 .LE. 1) GO TO 55 PRO 1130
CALL LINE(Xl,YY,N110,O) PRO 1140
X1(1 )-XX(N1) PRO 1150
YY(1 )-YY(N1 )*1.**IX PRO 1160
NI-i PRO 1170

C PRo 1180
C 01JTFpl INFO TO UNIT *WOUT PRo 1190
C PRO 1200

55 IF(IPRT .LT. 0) GO TO 10 PRO 1210
IF( .NOT.FIRST) WRITE(NOTJT,901) PRO 1220
IF(ITYPE.EQ.1 .AND.FIRST) WRITE(NOUT,902) PRO 1230
IF(ITYPE.EQ.2.AND.FIRST) WRITE(NOUT,903) PRO 1240
FIRST - .FALSE. PRO 1250
DO 90 II-1,N,180 PRO 1260
N-I+179 PRO 1270
IF(NN .GT. N) NW-N PRO 1280
NN3-(NN-II+1 )/3 PRO 1290
IF(NN3*3 .NE. NN-II+1) NN3-NN3+1 PRO 1300
NI-II+NN3-1 PRO 1310
IF(ITYPE.EQ.2) GO TO 60 PRO 1320
WRITE (NOUT,904) PRO 1330
WRITE(NOUT,905) PRO 1340
GO TO 65 PRO 1350

60 WRITE(NOUT,906) PRO 1360
WRITE(NOUT,907) PRO 1370

65 DO 85 I-II,NI PRO 1380
DO 75 NCOL-1,3 PRO 1390
11-I + (NCOL-1)*NN3 PRO 1400
IF(I1 .GT. NN) GO TO 80 PRO 1410
IF(ITTPE .EQ. 2) GO TO 70 PRO 1420
OUT(2 ,NCOL)-X(I 1) PRO 1430
OUT(1 ,NCOL)-1 .E+4/X(I 1) PRO 1440
OUT(3,NCOL)-Y(I1) PRO 1450
OUT(4 ,NCOL)-Y(I1) PRO 1460
GO TO 75 PRO 1470

70 OUT(3,NCOL)-1.E+4/X(I1) PRO 1480
OUT(4,NCOL)nl .E4*Y(I1)*X(I1)*X(I1) PRO 1490
OUT(1 ,NCOL)-X(I1) PRO 1500
OUT(2,NCOL)-Y(I1) PRO 1510

7CONTINUE PRO 1520
NCOL-4 PRO 1530

80 NCOL-NCOL - 1 PRO 1540
IF(ITYPE.EQ.1) WITE(NOUT,908) ((OUT(J,K),J-1,4),K-1,NCOL) PRO 1550
IF(ITYPE.EQ.2) WRITE(NOUT,909) ((OUT(J,K),J-1,4),K-1,NCOL) PRO 1560

85 CONTINUE PRO 1570

.190 CONTINUE PRO 1580

GO TOl10 PRO 1590
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901 FORMAT(lH1) PRO 1600
902 FORMAT(hu1,54X,25RATMOSPHERIC TRANSMITTANcE) PRO 1610
903 PORMAT(1R1,51X,32HRADIATION (WATTS/SR/CM**2/UNITS)) PRO 1620
904 FOMT/(X6ABA7,HX1HRNMTACO) PRO 1630

1 1X,6MAMDA,7,1EV,9z,13uwRASMaITACE) PRO 1640
905 FORMAT(2(1z.79MICR0NS,4X,4icM-1,31X),l,7M41CRONS,4X,4c(-l) PRO 1650
906 FORMAT(/2(4X,lHV.6X9RADIATON,4,6LL&BDA,2X,9RADIAT0N,4), nRO 1660

1 4X,1HV,6X,9HADIATION,4X,6mAMDA,2X,9gu.DIATION) PRO 1670
907 FoRMAT(2(3X,4RCM-1,4XSHPER Cl-1,4X,7BMICRONS,3X,6HPER UM,6X), nRo 1680

1 3X,4HCM-1,4XSHPER CM-1,4X,7HHICRONS,3X,6HPER UM) PRO 1690
908 F0RMAT(2(1ZF7.4,3X,F7.2,5XF4.2,5X7.5,SX), PRO 1700

1 1X,F7.4,3X,F7.2,5X,F4.2,5X,F7.5) PRO 1710
909 FORMAT(2(I,0PF7.2,2X,IPE1O.4,3X,OPF7.4,2X,1PE9.3,4X), PRO 1720

1 1X.0PF7.2,2X,1PEIO.4,3X,0PF7.4,2XS1PE9.3) PRO 1730
END PRO 1740
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SUBROUTINE WRThAT(N,XY) WIT 10

C WRT 30
C WRITES INFO ON UNIT INSCI IN BINARY WIT 40
C SETS UP DATA FOR PROUT WIT 50
c WIT 60
C WIT 70

WIT 80
C** IKPLEMENTATION NOTE WIT 90

WRT 100
C FOR THE PRIME: CI~eILE WITH SHORT INTEGER WIT 110
C WIT 120
C WIT 130

LOGICAL FLAG WIT 140
DIMENSION X(l),T(1) WIT 150
COMMON /PLTDEV/ NSCRNPLTR WIT 160
COMMON/MAKY/YMAX WIT 170
COMOKSETUP/ITYPE,*ISLOT ,NEWT, IPRT WIT 180

C WIT 190
WRITE(NSCR) N1 WIT 200
IF(N .EQ. 0) RETURN WIT 210
IF(ISLOT .LT.0) GO TO 20 WIT 220
FLAG-NEWT.LT.O .AND. ITYPE.EQ.2 WIT 230
DO 10 1.1 N WIT 240
YI.'Y(I) WIT 250
IF(FLAG) TI-i .E-04*YI*X(I )**2 WIT 260

10 YMAAAMXIY,YMAX) WIT 270
20 WR.ITE(NSCR) (X(I),Y(I),I-1,N) WIT 280

N-0 WIT 290
RETURN WIT 300
END WIT 310
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FUNCTION TERP(XC,X,Y,NDEG,NPTS,IER) TER 10
C TER 20
C TER 30
C FUNCTION PERFORMS NEWTONS INTERPOLATION FOR 72ISC?'.TE DATA TER 40
C AS A FUNCTION OF ONE VARIABLE TER 50
C TER 60
C WHERE XC - INDEPENDENT VARIABLE AT WHICH THE INTERPOLATED TER 70
C VALUE OF THE DEPENDENT VARIABLE IS DESIRED TER 80
C X - TABLE OF INDEPENDENT VARIABLE VALUES IN INCREASING TER 90
C ORDER TER 100
C 7 - CORRESPONDING TABLE OF DEPENDENT VARIABLE VALUES TER 110
C DEG - ORDER OF THE INTERPOLATING POLYNOMIAL USED (MAX - 10) TER 120
C NPTS - NUMBER OF ENTRIES IN X AND 7 TER 130
C IER - RETURN CODE: TER 140
C 0 - INTERPOLATION WAS PERFORMED TER 150
C -1 - EXTRAPOLATION BELOW TABLE VALUES TER 160
C 1 - EXTRAPOLATION ABOVE TABLE VALUES TER 170
C TER 180
C ROUTINE MODIFIED FROM 'THE COMPUTING TECHNOLOGY CENTER TER 190
C NUMERICAL ANALYSIS LIBRARY', O.R.N.L. TER 200
C TER 210
C TER 220

TER 230
C**** IMPLEMENTATION NOTE * TER 240

TER 250
C FOR THE PRIME: COMPILE WITH SHORT INTEGER TER 260
C TER 270
C TER 280

DIMENSION X(1),Y(1),Y1(11) TER 290
INTEGER HI TER 300

C TER 310
NFIT-NDEG + 1 TER 320
N-NFIT TER 330
IF(N .GT. NPTS) N-NPTS TER 340
IF(XC-X(1)) 50,20,10 TER 350

10 IF(XC .GT. X(NPTS)) GO TO 70 TER 360
20 IER-O TER 370

DO 30 I-I,NPTS TER 380
IP(XC - X(I)) 40,120,30 TER 390

30 CONTINUE TER 400
40 LOW-I - (N+1)/2 TER 410

IF(LOW .LE. 0) GO TO 60 TER 420
HISLOW + N - I TER 430
IF(HI .cT. NPTS) GO TO 80 TE 440
GO TO 90 TER 450

C TER 460
C XC LT X(l) TER 470
C TER 480

50 IER-1 TER 490

60 HI-N TER 500
LOW-1 TER 510
GO TO 90 TER 520

C GTER 530
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C IC CT X(NPTS) TER 540
C TEE 550

70 Il TER 560
80 LOW-NPTS - N + 1 TEE 570

HI-NPTS TER 580
C TEE 590
C INTERPOLATE TER 600
C TER 610

90 CON-i. TER 620
11(1 -Y(LOW) TER 630
TE4;-R (LOW) TER 640
IM-LOW - 1 TER 650
IL-LOW + 1 TER 660
DO 110 K-IL,HI TEE 670
VALPTERP TER 680
IA".K - LOW TEE 690
IS-IA + 1 TER 700
Ti S)-Y(K) TER 710
DO 100 I11,IA TER 720
IR-IM + I TEE 730

100 Yl(IS) - (T1(I)-Yl(IS))/(K(IR)-X(K)) TER 740
CONinC0N*(XC-X(K-1)) TER 750

110 TERP-VAL + CON*YM(S) TER 760
RETURN TER 770

120 TERPY(I TER 780
RETURN TER 790
END TER 800
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F. SUGGESTED IMPLEMENTATION PROCEDURE

The following procedure is suggested to get the modified version of

LOWTRAN5 operational.

1. Read the Tape

The 9-track 800 BPI EBCDIC tape, supplied by Aerodyne Research, Inc.,

contains the following information.

RECORD BLOCK NO. OF
FILE NO. DESCRIPTION LENGTH SIZE BLOCKS

1 SOUCE LISTING OF MODIFIED 80 800 435
___________ LOW'TRAN5__________

2 BINARi TRANSLATION PROGRAM 80 800 5

3 FORMATTED BAND MODEL 120 1200 769
PARAMETERS

4 TEST CASE INPUT 80 800 3

5 TEST CASE OUTPUT 132 1320 76

2. Convert Formatted Band Model Parameters to Binary

Once the tape has been successfully read onto the user's system, the

formatted band model parameters (file 3) should be converted to a binary file.

It is assumed at this point that the user has created a disc file containing

the formatted band model parameters. The conversion to binary is accomplished

by using the program in file 2. The source listing of this program can be

found in Appendix G. The user has the option of converting only a subset

of the band model parameters to binary if storage space and/or storage
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charges are a problem. Instructions for using the binary conversion pro-

gram are included in the source listing. Once the binary conversion is

completed, the user can delete the formatted band model parameter from the

system.

3. Compilation and Modification of Source Program

Before attempting compilation of the source program in file I the user

should obtain a listing and compare it to the one enclosed in this report.

Furthermore, the user should read all of Section 3 of this report in order

to decide what specific lines of code mst be modified in order to be

compatible with his system. If the user already has a version of LOWTRAN5

operational, it Is possible, although not recommended, to implement the

EMOD option by making only the required modifications outlined in Section 3.

Users with a CALCCMP compatible plotter should find it straightforward

to utilize the enclosed plotting package. The modifications required are

outlined in subsection 3.3.1 and Appendix A. If the user decides to not

use the plotting package, the statements listed in Table A.2 should be

commented out.

The Aerodyne plot package uses file 9 to write the data (in binary) for

subsequent use in plotting. Since file 7 (the regular LOWTRAN5 output file)

has formatted data, it was decided not to change its format in case the user

already has a plot package that uses file 7. We have comnented out the

references to file 7, since it is not used in our version. It is easily

activated by removing the comments from the following lines:

LOW 1239, LOW 228-2310, LOW 2380

TRA 2330, TRA 2420
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The word size for Hollerith formats on the PRIME 400 is 4 characters

while it is 6 and 10 respectively for UNIVAC and CDC machines. We have

changed some literals in LOWTRAN5 from 10 characters to 8 by defining HZ,

SEASN and VULCN as double precision. If this format is not compatible with

the user's machine (e.g., CDC and UNIVAC), the following statements must be

appropriately modified:

LOW 1119

NSM 61, 340-370

NPR 51

GEO 71

ANG 11

POI 21

EXA 51

PAT 61

TRA 51

ATR 51

BND 70

DMO 100

BLK 20, 2390-2480

LIB 270, 360-400, 510, 511, 1080, 1370, 1390

PRO 190, 320-330

4. Run the Test Case

Run the sample case to verify that the code is operating as expected.

The Input and output are both on the tape (Files 4 and 5, respectively), and

correspond to the first sample came in Appendix E. These cases can be run

before getting the plots operational by setting HPLT - 0. When NPLT - 0,

no calls to external plotting subroutines are made. The test case is for an
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observer at 100 km looking at the earth surface. Both tranmittance and

radiation are calculated for the 1900-2500 ca - 1 spectral region. Three

cases are calculated:

1. EMOD option (JMOD - 1)

2. Slit Function (MODEL - 0)

3. Regular LOWTRAN5 (J1MOD - 0)

Plots fr n these three cases are also in Appendix E.
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C PROGRAN DINNWRT(TAPE5,TAPE6).
C FORMtATTED READ AND BINARY WPITE MODULE FOR THE BAND MODEL
C HODIFICATION OF LOWWPAN 5 (OCTOBER 1980)
c

DIMNEWSION SD(5,A,20) ,OD(5,4,20) ,ZW(4,20),ALFO(4,20),TmAND(5)
DATA KSPECI4 / ,OUT/6 ,,IN/5 /

C
C FILE UNIT NUMBERS: WIN - 5 (FOBI4TTED DATA FILE)

C NOUT 0 6 (!Th'ARY DATA FILE)
C
C READ TAPE HEADER

READ (NIN,600) VA,VB,NVNTEMP,(TBAND(N),K-1 ,qTmP)
C
C IF ONLY A SUBSET OF THE TAPE IS WANTED Or THE BINAPY FILE, YODIFY
C TYE VALUES OF VIOT AND VTOP BELOW TO THE DESIRED RANGE.
C THE DEFAU'LT VALUES APE:
c VA -400. CM-1 AND VB - 9995. CY-1
C (VA AND VP ^RE THE VALUES ON THE TAPE HEADER.)
C SINCE TIM TAPE IS BLOCKED IN GROUPS OF 20 WAVENUVBEP POINTS, VBOT
C SPOULD BE A MULTIPLE OF 100 AND VTOP SHOULD BE XO95.

VBtOT - VA
VTnP - VB

C CHEC. FOR 100 CM-I ALOCKS IV CASE VBOT.NE.VA OR VTOP.NE.VP
VPOT - 100.*INT(VBtOT(IOO.4O.0O1)
VTOP - 100.*IN'T(VTOP/1OOA'O.OO1) + 95.
IF (VBOT.LE.VA) VBOT - VA
IF (VTOP.GE.VB) VTOP - VB

WRPITE (NOUT) VBOT,VTOP,NV,NTENP,(TBAKD(N),N-1 ,NTENP)

C DETERPIINE BLOCK NOS. IN WHFICH VBOT & VTOP FALL
IL017 - INT((VBOT-VA)I100.+O.O0I) + 1
INI - INT((VTQP-VA)/IOO.+O.001) + I

C
DO 10 IBLK-1,IHI
READ(NIN,610) (((SD(N,K,II) ,OD(NK,IW) ,N-1I,NTEMP),ALFO(K,IW),

& ZMT(K,1'7) ,K1 ,KSPEC) ,IW-1 ,20)
IF (IBLY..LT.ILOI') GO TO 10
WrITE (NOUT) (((SD(N,K,IW) ,OD(N,K,IW) ,N-Il,NTEMP),ALFO(K,1W.),

&IflT(K,IW) ,K-I,KSPEC) .1,20)
10 CONTINUE

EKDFILE NOUT
* C

STOP
600 FOR?4AT(2Fl0.0,2I5,5F5.O)
610 FORMAT(OEO.3,F1.3,FIO.1)

Zia)
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