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2.1 CARD 1 (\\?}

MODTRN, SPEED, MODE PE IEMSCT, IMULT, M1, M2, M3,
M4, M5,M6, MDEF, IM, NOPR OUND, SALB
‘FA MODTRAN4 tape5 card deck composer =10l x|
About Mad4U

Cadl: | Cad1A | Cad2 | 2A2E= | Cad3 | 341-342°] Cad4 | 444841 | Cad5 |

MAIN BADIATION TRANSPORT DRIVER

MODTRAM band model
MODTRAM corelated-k aption [slower]

Band model Speed 33 abs. coeffici

Atmospernc RERE ndard Atmosphere Path
profile User specified
Execution Multlple

mode Thermal ladlance

rMormal operation tape B output
Mirnirnize tranzmittance £ radiance printing

Dutput
control

Surface Spectrally flat albedo value I 0.0

reflectance |Userspecified spechial classes =

pantinial | Contents of card 1:

IHI\I [ 3 i} i} a i} i} i} i} i} i} a 0 293.150 a.o




2.1.1MODTRAN

Run capabilities:

(1) 'T", "M’ or blank, MODTRAN lem-1
(2)'Cor'K' , MODTRAN k IEMSCT 1 2
(3) 'F'or 'L, LOWTRAN 20cm-1
2.1.2 SPEED

Run time parameter used with the correlated K option:

SPEED ="'S' or blank ‘slow’ k
15¢cm™ 33
='M' 'medium'

2.1.3 MODEL (\)\Oﬁ .

Atmosperic profile QQ‘;\

MODEL =0

1976

2C2X, and 2C3

O

(Z}O lcm™
Y
k)&)(bi? k

53 CARDs 2C, 2C1, 2C2, 2C2X, and
O

45 7

45 1
60 7
60 1

CARDs 2C, 2C1, 2C2,



21.41TYPE

Atm Line of Sight (LOS) path,

ITYPE 1
2
3

2.1.5 IEMSCT

IEMSCT 0
1
2

3

2.1.6 IMULT

IMULT 0
1 QQ

. &&E%sm :
2.1.7 NOPRNT

NOPRNT O
1

tape6

tape8
tape8

ITYPE=3

O
(Z?O
°
x ‘&
H2=0 H2
tape6
“ clrates



° NOPRNT

2.1.8 SALB

SALB = 0

® SALB

2.2 CARD 1A

DIS, DISAZM,

LSUNFL,

K)K)

o

@
M

tape8

TBOUND>0 H2
SALB 1 @
0 1 one minus the surface Ivity

and spectrally independent const » The value
can only be between 0 & 1. If t@parameter Is set
to something greater than O@QNW default to one
if the value is left blag{) Il default to zero.

1 Qcé\ -3 -4 5 -6

N

:g%a,

LSUN, ISUN, CO2MX, H20STR, O3STR,

M, LFLTNM,SOLCON



"\ MODTRAN4 tape5 card deck composer =10l =l

About Mod4U

Cad1l | Cad1A | Card2 | 2A2E>* | Cad3 | 341342° | Cad4 | 4A4B4L -] Cad5 |
3.NSTR

1.DIS .. CONTINUED
jmr@f\ DISORT [ves #Streams| 2 1 & 1
DISORT Mo use lsaac's bwo-stream method azimuth Mo azimuth dependence

Ciefault 5 cm”™1 data CO2 mixing ratio 5.COZMX
Read 1 cm”™1 data from file default = 330 363

Water vapour R =] o

7.H20STR
ki = 8.03STR
Ozone gas M [0 i
ATH-cm hd

Solar irradiance [Read filename from card 141 Band model Read filename from card 142 -
data file Usze "newcurdat' data file Usze "BMPF3S 01.BIN" 10.LFLTNM
Instrument filter function file on card 1A3? 11.LBMNAM

Change aerosol properties with humidity? [

Change solar constant? Fl5cale  Absolue| |

Confirm all

Contents of card 1A:

F F 5 3485.00000g0 gl

NS

2 O)’
2.2.1DIS

DIS =, f or blank CA% IMULT =1 DIS
@ rue(t)  DISORT DIS

OD False(f ) Isaac
S

Discrete Ordinate u%&cattering Algorithm:
Issacs Two-Stream Algorithm (fast but less accurate);
Multiple Scattering Algorithm;

2&2\2@)3‘JSQAZM

DISAZM =+, f or blank DISORT DISAZM
True(t)

DISAZM False(f )



2.2.3 NSTR

DISORT 8.

Number of Streams to be used by DISORT - the higher the number the longer the

run time,8 is a recommended value for most applications.

2.2.4 LSUN '®
Option to read solar irradiances from a file: C)O
LSUN =t, f or blank LSUN f .5cm™?

2.2.5 CO2MX (\)\O) .

CO2 mixing ratio in ppmv: QC%)
CO2MX %@; ppmv 330ppmv

360ppmv 1997
N
2.2.6 ISUN \gQ'

ISUN=2 N . FWHM TOA
xS
o
2'.\2% H20STR
0
“g~ =g~ gm/cm? 920
“a¥“a” atm-cm a

3000 2.0



2.2.8 O3STR

0
“g7 g~ gm/cm? g
0.0001 “a”<a” atm-cm
a0.2 2.0
$
2.2.9 LSUNFL C)O
.
LSUNFL = t, f or blank. t CARDlAJ,\Q(Z}>Q
LSUN  t
K)@ LSUNFL
12 3 @3 « CARDI1A1 LSUNFL
f ¢\ LSUN t

’ {A\Mewkur.dat’

2.2.10 LBEMNAM Oabs'

LBMNAM =1, f or bIaRKQ,OQ t CARD1A2

\% 1cm™
\ “ DATA/BMP97_01.BIN ~

Z.‘Q;})LFLTNM

LFLTNM =t, f or blank. t CARDI1A3

2.2.12 SOLCON

TOA Solar Irradiance Scale Factor



SOLCON<O0 SOLCON +1 TOA

DATA/directory newkur.dat
1368.00W/m? chkur.dat
1359.75W/m? cebchkur.dat
1362.12W/m? thkur.dat
1376.73W/m?

0 TOA Q'®
>0 W/m? O

QO
2.3 CARD 2 \Q(b

O

APLUS, IHAZE, CNOVAM, ISEASN, ARUSS, IVULCN, ICS'I)ISIKZLD, IVSA,

VIS, WSS, WHH, RAINRT, GNDALT q ¢
A \

‘** MODTRAN4 tape5 card deck composer =10/
About Mod4

[ Cardl | Cad1ld | iCadZ | 242E= | Card3 | 3413452° ] Cad4 | 244B 41| Cadb |

MAIN AEROSOL AND CLOUD OPTIONS

Aerosol Mo aerosols or clouds -
extinction Fural extitction, default 3k

sSeason ddEpE"dE“‘;? BN " cupled to MODEL profile
tropo- and stratosphenc S pring-Summmer
aerosols

BACKGROUND STRATOSPHERIC profile and extinction
MODERATE WOLCAMIC profile and AGED WOLCAMIC extinction

Stratospheric
areosols

:A-l\ﬂpen ocean »»»> increasing continental influence »3>3» Visib“ityw
IT Mass
haracter 1 M ¢« 5 & 7 & 3 10 [z3
Clouds an Surface altitude above
rain Curnulug layer - sea level (km)

(Car i & | Contents of card 2:

I 1 u] 1 3 1} 0 Z23.00000 0.00000 0.0000o0 a.0000o0 0.00000

N




2.3.1 IHAZE

IHAZE -1

~N o o0~ W N B O

oo

9
10

ICLD>0

VIS 23km
VIS 5km
VIS
VIS 23km LOWTRAN 0®
VIS 5km C)
VIS 50km Q.

\Q cards 2D 2Dl
2D2 ;1&)(2};0
Q).
A
Q% VIS 0.2km

O:) VIS 0.5km
WSS

N

ARUSS =USS~

2.3.2 ISEAS %Q

ISEASN ¢

@

2.3.3 IVULCN

IVULCN

2 10km

MODEL — MODEL 0
1 2 4 6 7 — MODEL 3 5



IVULCN 0 1

2
3
4
5
6 S
7
8 o
>
2.3.41CSTL O
O
ICSTL 1 10 )&J IHAZE 3

ICSTL =1 Open ocean (\(\

10 Strong contiqe\r@@u ce
® |CSTL \%
2.3.5 w&
X
\QIS 0 VIS IHAZE

550nm

VIS[km] = —In(0.02) _
EXT 550[km ]+ 0.01159km

0.01159km™ 550nm  Rayleigh
1.3*
VIS > 0



0 IHAZE

2.3.6 ICLD
ICLD
ICLD 0
1 0.66km 3.0km @
2 2.4km 3.0 0
3 0.33km @)km
4 / 0.66km . (> 2.0km
5 0.16km 60 0.66km
6 ICLD 3&@
2.0mm/hrO>1.‘0km 0.86mm/hr
7 ICLD 5
Q(|¥m/hr 0.66km 2.6mm/hr
8 Oab& ICLD 5
QQ 12.5mm/hr 0.66km
%Q’ 6.0mm/hr
9 \\ ICLD 1
“. 25.0mm/hr 3.0km 0.2mm/hr
&Qo ICLD 1
\Q& 75.0mm/hr 3.0km 1.0mm/hr
11 CARDs
2D 2Dl 2D2 4
18 64pam
19 4l am



2.3.7 GNDALT

GNDALT

GNDALT km

2.4 Card 3

H1, H2, ANGLE, RANGE, BETA, RO, LENN, PHI

) tpd i

)

"\ MODTRAN4 tape5 card deck composer =101x]

About Mod4U

Cad1 | CadiA | Cad2 | 2A-2E= | Cad3 | 2A1342-] Card4 | 444841 -] Card5 |

LINE-OF-SIGHT GEOMETRY

Sensor altitude (km) |SDD

Target altitude (km) ID

1

Yiewing zenith angle
(deq) at target towards
sSensor

I

Cunhrm Contents of card 3:
[ soo.oo0  o.000 1so.000  o.oon  0.000  0.000 O
e\
® 5
carg S
H1 km
H2 km ITYPE 2
km ITYPE 3
o IEMSCT 1 2 H1l
H1l H2 transmittance

mode



ANGLE H1

RANGE km
BETA H1 H2
RO km
® RO 6371.23 MODEL 7
MODEL 11
Table 11. Detault Values of the Earth Radius for Different Model Atmospheres.
Model Model Atmosphere Earth Radius, RO (km)
() UUser-defined (Horzontal Path) Not used
l Tropical 6378.39
2 Midlatitude summer 6371.23
3 Midlatitude, 1998 11 6H371.23
4 Subarctic summer 635691
5 Subarctic winter 6356.91
6 L. S, Standard 6H371.23
7 [ser-defined 6371.23

A\;J
LENN <3;\‘2e
LENN 1 (Sgtl’ LENN 0

PHI H1 H2
D

. \ CARD3 ITYPE

& ITYPE 1
>

a H1 RANGE

b MODEL 0 CARD1 CARD2C
2 ITYPE 2

a H1 H2 ANGLE LENN H2<H1 LENN

b H1 ANGLE RANGE

c H1 H2 RANGE



d H1 H2 BETA

e H2 H1 PHI LENN H1<H2 LENN
f H2 PHI RANGE
3 ITYPE 3
a H1  ANGLE
b H1 H2
c H2 PHI H1
ITYPE 2

If (PH1>0 and RANGE>0) THEN
CASE 2f
ELSE IF (PHI>0) THEN

CASE 2e

ELSE IF (BETA>0) THEN

CASE 2d (\i\\
ELSE IF (RANGE>0 AND ANGLE>0) TI@%

CASE 2b

ELSE IF (RANGE>0) THEN 4:3

CASE 2¢ *{:»

ELSE \%

CASE 2a . \\

END IF Q .
ITYP&K)

|;?§;L0)THEN
CASE 3c

ELSE IF (H2=0) THEN
CASE 3a

ELSE

CASE 3b

END IF

(:23 .



12 CARD3

Table 12. Allowed Combinations of Slant Path Parameters.

LENN
Case H1 12 Angle Range BETA | (Optional) PHI

o

(*)

=

L

— T
—_—

o R

LI d L pg B B B B B2
[

L

LENN 15 used only when H1 = H2 and Case 2a, or H2 = H1 and Case 2e. Otherwise, LENN 1s set in the program.

* Reguired Inputs

ITYPE 3 CARD3 \)

ALT CARD 3: H1, H2, ANGLE, IDAY, RO, ISOURC,ANGLEI\)K)D
H1

H2

ANGLE H1 (\(\
IDAY Q%

RO Oab‘ MODEL

ISOURC 0 Q
LAY
ANGLEM \\%
Q'
O H2

ANGLE 0
\A%GLE 0 ITYPE 3 IDAY

ISOURC 1 ISOURC 0 CARD3A1

2.5 CARDS 3A1 AND 3A2

CARDS 3A1 AND 3A2 / CARD1 IEMSCT 2

CARDs /



P\ MDDTRAN4 tape5 card deck composer =8 ll

About: Mod4ll

Card1 | CardlA | Card2 | 2A2E= | Card3 | 3A1-382=] Card4 | 444B4L - | Cadb |

SOLAR / LUNAR SCATTERING GEOMETRY ’—‘

Scattering

geometry IAzimuth difference target-sun + solar zenith from senzor j

Aerosol scattering
phase function

I Mie-generated internal databaze of MODTRAM models j

Day of year |1

Azimuth difference sensor-target >*> sensor-sun |30
Solar zenith angle at sensor ISD

Card 3A1 | 2 2 1 0 Confirm all |

Card3A2 | 30000 90.000  0.000  0.000  0.000
N

2.5.1 CARD 3A1 \?3

A\

IPARM, IPH, IDAY, ISOURC (If 2)
IPARM 0 1 2 10 @ CARD3A2 /

IPH 0\ % Henyey Greenstein

CARD3A?2

Q T CARD3B
X

)Q) 2 Mie MODTRAN
IDAY 1 365
IPARM 1
ISOURC 0



2.5.2 CARD 3A2

PARM1, PARM2, PARM3, PARM4, TIME, PSIPO, ANGLEM, G(If IEMSCT = 2)

PARM1, PARM2, PARMS3, PARM4 CARD3A1 IPARM 13
IPARM 0
PARM1 -900 +900

PARM2 0o 3600 ®
PARM3 Q

PARM4

IPARM 1
QO

CARD3  IDAY TIME ISOURC 1 )&)@
PARM1 -900  +900

PARM2 0o 3600

PARM3  PARM4 (\(\

IPARM 2 Qabs'

PARM1 dQ ; 1800 +1800
PARM2 H1 éQ

PARM3 PARM\\

L
@
IPARM ){“)Q
PA\F\&) H2
PARM?2 H2
PARM3

PARM4

PSIPO H2 H1

IPARM 11

PARM1 H2



PARM?2

TIME

PSIPO

H2

H2 H1

IPARM 12
PARM1 H2
PARM?2 H2 &
Table 13. CARD 3A2: Options for Different Choices of [PARAM.
IPARM 0 1 2 10 11 12
PARMI Observer Azimuth Angle | Latitude at H2 (- | Latitude at H2 (- | Relative  Solar
Latitude Between 907 to +90%) 90 to +907) Azimuth at H2
(-90°t0 +907) {-90" to +907) Observer LOS {Degrees East of
&  Observer to North)
Sun Path
PARM2 Ohserver Observer Solar Zenith | Longitude at H2 | Longitude at H2 | Solar Zemith at
Longitude Longitude Angle (Degrees West | H2 (Degrees)
(07 to 3607 West | (07 to 360" West of Greenwich) of Greenwich)
of of
Greenwich) Greemwich)
PARM3 Source Latitude Source Latitude
PARM4 Source Source
Longitude Longitude
TIME Greenwich Time Cireenwich Time
{Decimal Hours) (Decimal Hours)
PSIPO Path  Azmuth | Path  Azmut True Pat True Path
Angle 2 Azmuth fi Azimuth  from
(degrees East of H2 to H1 (East | H2 to HI1 (East
Due of Morth) of Morth)
Morth)
AMNGLEM Lunar Phase Lunar Phase | Lunar Phase Lunar Phase
(only if | Anale Anale Angle Angle
ISOURC=1)
G Asymmetry Asymmetry Asymmetry Asymmetry Asymmetry Asymmeiry
(only if IPH=0} | Parameter Parameter Parameter Parameter Parameter Parameter
(-1to+1) (-1 to+1) {-1to+1) (-1 to+1) (-1to+1) {-1to+1})
for use with | for use with | for use with | for uwse with | for use with | for use with
Henyey Henvey Henyey Henyey Henyey Henyey
Greens (reenstein Greenstein Cireenstein C 2in Greenstem
Phase Phase Function Phase Function Phase Function Phase Function Phase Function

PSIPO

ANGLEM

IPARM

IPARM 0 1

Henyey Greenstein

ISOURC

10 11

8.75

OO

8:45

90°

IPH 0




2.6 Card 4

/ , V1, V2, DV,
FWHM, YFLAG, XFLAG, DLIMIT, FLAGS
=Bl

About Mod4l

[ Cardl | Cadla | Cad2 | 2A2E= | Card3 | 3A13A2°] Cardd | 4A484L°] Cad5 |

| .
LFLAGS 11 SPECTRAL RANGE AND RESOLUTION FLAGS 2:2
Spectral unit Marometer - Slit function |F|ectangular = :
=
P/ HI iz absolute

Start frequen
Fu/HM iz percent relative

oy 3000
or wavelengf FLAGS 4:4
Degrade only TOTAL radiance and transmittance

Ernﬁelen?y 5000 Degrade &l radiance and b: ohents FLAGS 5:5
g S ave non-degraded rezults for degrading
Specira Do hot save cunent results

[5 FWHM increment 0
jm’r
FWHM Do hot write a spectral fus table

6.YFLA - 0 i
G Output plot and scan files S DLIMIT

Output in files Transmittances Delimiter string

7 XFLAG * plt and * scn Radiances between multiple !~ pect -
Unitin runs (max. 8 chars)
files anometer ~

o &1 | Contents of card 4:

I 3000. s000. 10. 15.TH- next -NR&L

\Z

25.1 FLAGS
o

FBQ§ 11 V1 V2 DV pltoutscn  tape7.scn
W
M
N

FLAGS 2:2



2 R

3 G

4 S Sinc

5 C Sinc®

6 H

7 U
FLAGS 3:3 A FWHM O®

R FWHM C)

O.

FLAGS 4:4 \Q(b

A @O

o

FLAGS 55 s S )S)

FLAGS 6:6 r R

FLAGS 7:7

%Q 80

Z.S.Q%Q
V}Q cm*

2.5.3V2

V2



2.5.4 DV

DV 50cm™
255 FWHM
FWHM FLAGS 50cm™

FLAGS
&

2.5.6 YFLAG o
YELAG T pltout  pltout.scn '\Q(b
R pltout pkre&cn
o
2.5.7 XFLAG Oy-
XFLAG pltout  pltout.scn Q‘;\
XFLAG W Q Wi/sr/cm2/cm-1
M OD W/sr/cm2/um
N QQ uW/sr/lcm2/nm
2.5.8 DL|M\1\%
DLIMIT Q “ 8 MODTRAN
Kz&) pltout  pltout.scn
3.1 TP5
Card5 Cardl Card4 *.tp5 Card5 Cardl Card4

TP5 modtran Mod4U



FEE
Abaut Mad4l
[ Cadl T CadlA | Cad2 Y 2A2E° | Cad3 [ 34134271 Cardd | #A4BAL"] Cady |

REPEAT RUN OPTIONS AND SAYING

IQC:[SYSTEM] :l' Ad rds Clear | Tapeb contents:

(3 C¥SRoat m s 3 1 o0 0 @4 o0 0 4 0 4 0 0293150 0.0 =]
l:lDo_cumentsand F F 5 365.00000g0 g0
(A Drivers 1 0 1 3 0 0 23.00000  0.00000 0.00000 0.00000  0.00000
(] Internet Explorer 500.000 0.000  180.000 0.000 0.000 0.000 0 0.000
3000. 5000. 10. 10.TH- next -NRAA
= | =
Save | Next run Log: t[;:s\whb_work\tools\Modtran\mod-’lDrDS\case?. :||

~ Continuation options

 STOP (singlgﬁ

@ Start or repeat run with full set of new cards

|
=—41p5 card

Repeat run with new geometry and surface inputs
(card 3 + optionals)

- Repeat run with new spectral and surface inputs
(card 4 + optionals)

[~ Write message at start of new run

Continuation Option Start or repeat run with full set of new
M L=< &
““Add Caré%z'?él HI LR

f;ﬁe@ Contents tp5

Cardb

cards,

Tape5 Contents W //61% 5%

S

d4 ““Next Run”~ tp5

ca
\% Continuation Options
“ Nex\Ru 72 tp5 0
@

£“SAVE~~ modtran
S
o

o

tp5 DOS

Card tp5

““STOP>~

modtran40.exe

=RIRAIIE

modtran modroot.in

modtran40.exe tape6 tape7 tape8

tape6 tape7 tape8 Tape7:

FILTER, SCANNING

Tape8:

Al iine



3.2

tape7 9
““trans.txt>”
FREQ TOTAL  H20 Q02+ 03 TRACE HZ  H20 MOLEC  AER HRO3 ABRab -LOG Q02
CH-1 TRANS TRANS TRANS TRANS TREANS CONT L‘.(‘JN“T SCAT TRANS ”R.'-H‘" TRANS TOTAL TRANS
13945 . 8089 1. 000 1.000 . 9953 1.000 1. 000 . 9960 . 9725 . 8351 1.000 . 9893 . 2121 1. 000
13048 | 7785 1. 000 . 8953 1. 000 1. 000 . a":?b] L9724 | B350 1.000 . 9833 2503 1. 000
123047 (8017 | 1. QD0 L 9953 1. 000 1. 000 . 9962 . 9724 , 8390 1. 000 . 9293 | 2210 1. 000
13948 , 8091 1,000 1.000 , 9953 1,000 1,000 . 9963 . 9724 | 2350 1, 000 , 9893 | 2119 1. 000
13545 (8051 1. 1,000 , 2353 1,000 1,000 5964 9724 . 8330 1, 000 ., 9895 2118 1. 000
13880 . 7404 (9180 1. 000 .'-'II'-']':"* 1. 000 1. 000 . 9866 . 9724 | 8330 1. 000 . 5893 . 3005 1. 000
13951 . 8046 . 9942 1.000 , 9953 1,000 1, 000 . 9966 . 9724 | 2350 1, 000 , 9893 | 2175 1. 000
13952 (8053 1. 000 1,000 . 9953 1, 000 1, 000 5067 9724 , 8385 1. 000 9833 (2116 1. 000
1RaE% S0 1 AR 1T AR aaE® 1 ARG 1 AnR [5 s3] aTed asdh 1 hﬁb sl=lalsd ST1IRE 1 AAh
iauajsc#mﬁ@ I
e 15 AR AR
- /}L\ \}rq \T‘ 5
A} N AN
Ml \ B
trans=importdata('D: \trans.txt'); (\(\
plot(trans(:,1),trans(:,2)); %
ylabel('total transmittance’); ‘ Q
xlabel(‘wavenumber(cm-1)Y);
Q 10
O\
0.9 T T T T T T T
08+ B
< 0.7+ B
& S 06 .
.S :
£ 041 -
03+ B
021 B
D1 1 1 1 1 1 1 1 1
1.06 1.1 1.15 1.2 1.25 13 1.35 1.4 1.45 1.5
weavenumber(cm-1) Wt

10



