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PREFACE

The Agriculture and Resources Inventory Surveys Through Aerospace Remote
Sensing (AgRISTARS) program is a multiyear program of research, development,
evaluation, and application of aerospace remote sensing for agricultural
resources, which began in fiscal year 1980. This program is a Cooperative
effort of the U.S. Department of Agriculture, the National Aeronautics and
Space Administration, the National Oceanic and Atmospheric Administration
(U.S. Department of Commercé), the Agency for International Development
(U.S. Department of State), and the U.S. Department of the Interior.
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1. GENERAL INFORMATION

1.1 SYSTEM NAME

This program is METCOR4, a program to simulate data from the visible and
infrared bands of the meteorological satellites (Metsat's).

1.2 PRIMARY USER

The primary user of this system is the Early Warning/Crop Condition Assessment
project of the Agriculture and Resources Inventory Surveys Through Aerospace
Remote Sensing (AgRISTARS) program. |

1.3 DEVELOPING ORGANIZATION

Personnel of Lockheed Engine’ering and Management Services Company, Inc.,
('LEMSCO) developed the software that is reported in this document.

1.4 COMPUTER FACILITY

This program runs under the Conversation Monitor System (CMS) on the AS/BOOO
in the Earth Observation Data Laboratory (EODL) computer facility at the
National Aeronautics-and Space Administration (NASA), Lyndon B. Johnson Space
Center (JSC), Houston, Texas.

1-1
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2.1 PURPOSE OF PROGRAM

The purpose of the program is to establish applicability of the J. V. Dave
dataset (ref. 1) for simulating the radiances recorded by satellites,
considering the interaction between atmosphere and geometry effects. The Dave
dataset is used especially to investigate the uncertainty -in interpretation of
output at the extremities of the Metsat scanline.

2.2 USAGE

The computer program resides in UIC FR100 on the AS/3000 CHS computer system
located at NASA-JSC, Building 17. The METCOR4 FORTRAN program is provided in
appendix A, It is controlled by an EXEC program which establishes input and
output file desigﬁations. The METCOR4 EXEC program is presented in appendix B.

METCOR4 is executed by typing METCOR4 N1 N2 N3 N4, where N1 and N2 are the top
-and bottom atmosphere tépe-numbers, N3 = run number, and N4 = model number.

N3 and N4 should be carefully selected to preserve files as controlled by the
EXEC. In appendix C is the Tist of tapes.'

2-1
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3.1 TAPES

Two tapes from the EODL Library will be.mounted with the TAPMOUNT instruc-
tions, The two tapes are those with Dave's data at the top and bottom of one
of five models of atmospheres. The top tape is designated as TAP1 and the
bottom tape as TAP2 on the TAPMOUNT; e.g., TAPMOUNT 7670 TAP1 RO 1600.

3.2 TERMINAL

The program interacts with the user, asking for the solar zenith angle and the
delazimuth angle of the target. (Delazimuth is the horizontal angle between

the scanline direction and the solar plane direction.)

3-1
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4.1 INTERACTIVE

The program is designed to be operated in the interactive mode. The user
should organize runs to rewind the sets of two tapes repeatedly until ali
combinations of viewing and solar .geometry are satisfied for the model being
exercised.

4.2 ERROR

When reading the tapes and a read error occurs, a message is written on the
terminal. = The message specifies the unit number, spectral interval, and solar
angle of the record error. The processing is halted if error is encountered
when the spectral interval is within either of the Metsat band's spectral

" limits.

4.3 EXECUTION FLOWCHART

A flowchart of the mode1 is provided in figure 4-1,
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5. OUTPUT

~ A1l output is written to disk files as controlled by the EXEC program:

Unit File name

3 SORTX MODELY |
6  MYMSG LIST

7 DAVEMET MODEL
8  TESTX OUTY

9 WVL78 S191 (Not used) -

Unit 9 is obso]ete, having been used to perform a simulation of data in a
spectral interval of the S191 Skylab spectrometer. Output of units 6 and 8 is
used to check program performance. The processed data of the program are
written on unit 7. The completed files consists of 216 records (12 sets of 18
lines of data). The 18 lines of data consist of 18 look angles on the scan-
line. The 12 sets are derived.from the two Sun angles bracketing the input
solar zenith angle, two bands of Metsat, and the three reflectance values: 0,
0.15, and 0.30. |

Each record is defined as follows:

Column Type of data

3-12  Pixel position on scanline

13-22 Radiance (mW/cmz-micron-steradian)
23-28 Solar zenith angle (degrees)

29-35 Band number

36-43  Surface reflectance

44-51

These records are sorted such that each set of 18 lines of data is referenced
where X is the run number and Y is the model number of the atmosphere model.

5-1



ORIGINAL PAGE IS

OF POOR QUALITY :
6. REFERENCES

Extensive Datasets of the Diffuse Radiation in Realistic

Dave, J. V.:
Solar Energy,

Atmosphere iodels with Aerosol and Common Absorbing Gases.
vol. 21, 1978, pp. 361-369.

6-1



ORIGINAL PAGE IS
'OF POOR QUALITY .

APPENDIX A

METCOR4 FORTRAN PROGRAM



CONVERSATIONAL MOMITOR SYSTEM

A

ORIGINAL PAGE is
OF POOR QUALITY

FORTRAN

METCOR4

FILES

N
[yt = e e I e T T T o T Tt T f e T T o T T de T T T e T R R T LT T T T P T B T T T T Y Y P R T T T T Y T e T Y Y o e Y o R T T o R R T e T Y o S e Y X
~AUNSNONDPO=NIM B NONDN T O-UMINO~DIO~AMINO~TPO~NIMIINONORO~NMFINONDPRO~NMINONTI O IN OO
DT DOCOO O St bt st romt ittt — U N NI UM M AT M MMM E 3 22 3 33 3 3 TN NANNDNNDNANN DO DOV O O O O DL PP P e~
OOOOCO0ODODOOOOO0OIDO000 0000000000 COO0CO00000 000000 CO0OOROODODOCOCOOOCDODOODO0
OO SCOoOOODO0OCOO0OOONC IO ODO OO STOIOIOCIODOOOCOOOIOTROOIOOSITODOOOIDIDDO OO OODODOOD
L e anla el e e e el S S e e e e e e et S W T S o WU W 0 Wi e U W wih e wirur el au i wi i uaduing
Ll bt g L Lt Wi e o Wl wild o us w st o i witu o U b b Lo fiau o gt ad i ) w bl L W i Wi g ol g o W cuta uia it ut
P B B B BB BB BB BB B B BB S H BB BB BE BS54 BB BN B B RS R R B I S WG 3 I Sl I ORI S -3

I

de 2 R N — ~ — a
& & & . ~ lae} - 7
% s %~ o . — o
-3 & - - - » =
* B~ & - . 0 -
s O s @ o =4 e W ~N z <
-] o N - I [ag] . K g Hal —
e L D e > wvy - - . - T [T4}
° o . Z - © o« > ™ - X
E A - Yot -— E 4 L ~ - L- ¢ - nN — [
L - — - [(a] . P o wv o x
* W L — o - . u W — |7
*» X = O ~ N e o3 w o b o 4 - (%] o }
] o I 4 i — L - 4 *0 X o - « . -
* 49 ¥ = N W (=3 — O - 2 - €0 S z
- B o PR ] 4 ~ e} s & e L4y W = a ~ > o
2 g LI 4 - - ™M OO0 o = Lo [« o4 -
T O w . 0~ [T — oM st ~N X - L —
-] U e | - —~ el .- Me wi [ L4 (=] n — oo
$ = U & - —tm— - N Oe =J - (o] . z D
] qd 0 O~ b= [~ - * 0 (] e 4 wh ) ™M —
V- 2 o0 W= r~ * e0 z < Zz - « W
2 > T e - - O e < ) o~ . o » ) e
s WAaZ & O+ WU 12} — e~ I > - X Z -~ - L [
2 ZTD= & e e ~ - N~ - Z = 2 N ™ x
Ed o N o~ - o »@® ] [T X a wv < [ - x
o A oA B o)~ o r~ ~ Qe P-4 o —tJ e - N QO =]
s - B 3 e~ ~ - O e — -~ xN-O o — > w 'S
2 N A& F em N - [+ BT o] ~ > ~N Q mZ - I ~ Q
o Wed & MU\ o * oD <~ <. N Z1dg o ~N - wn Nl
2 OO LI Ca R de 4 o] ~ W 1N e *- o L4 2 W o>- < 0 ws
e D b T @O-ION - ~ he 3 - - WIwe o « » ¢ . 2Z ~C
T QLo *® Ealke St N O e Ly uw ~N Ok ~ @ (=] wn ~— O
& CC 8~y oo x L« S0 o ~N ZOg . x - L4 < g on
e X Z & Ohe— e @ - 0 M~ D > —- WEZON Z < Y] 0 - aZ
2 ANO & e~_j-~ e arm N s Ne 2w - oLy Xt == F N - Z < <<
] Ww— % NOOD~ N N o or az L WZ WNO e 3O = - @® (=} x© - X
o T O o B ~e N N o\ o0 . g O T LaC—+ W - * O . n =
1 Od & Pt T o - qADIN . I = o W < O p @ N O - =0
L aU » e~~~ N [=1-<BE o) e *(\JD o =0 Ok =2 xawt OwZ Wl @© po — N Z-
6 Or-C 9 MU e~ ~e . Zr~ o o0 — e ea aO et (=3 ~N e g (& ]} s w
0 O J & ~—e(NO— - o0 - i oM o0 e o e >0 edaul IO ~m - » -z O - NW
R B & * d~eelxr O [=1-< BT} NOND o we WO O WOLE =ZO — @ Ia O by
o Qe * *OJTNO Oe ™ . e o o N = 00 O WianNnX s Dalx [«] ~N . = — Ll e <
% — & AN e eI N L~ LN oL onN De eZ 1D+ T C - <~ ~ - 2 «a
¢ V- 8§ M wno . N o\t O xwng =0 QOVZINZ =—x>= -t - N [ ™ - JX
& —~ZD A eX~Me o g e .3 OO < 3 =z Z _Zda- O NC Q Lot = m QU e o ©O0
a Twa 3 I e = e« N — e s o i 1Y ¢ =0 Q274 DT 4 a0+ O ounra - X - a e
8 =3 6 ~DunN T~ oo ™~ NN o o ozZo. q<d O _IFTO s . In O o 22 O X
L] 20 9~ eld~— WANMe ™ N e or ng e Ao eriT e O o~ - 2 O . Ogq . O xw
o -0 & e N e OO OO z = DNl d -0 - wwJdxT N Wy — IW oOZ
b " Z U oD eDM O NN\ e o Lot W eI ) —t O NNNN WO X e eI LO
2 Q2 2 davl~ OZON® N e eSO D e e TN A J~JNZ— L~ O O N~ o S I UIN & ~ O =0
% CO & oo <2 © STE et e NN Nirm Pertmme~— OUIINAG ) -0 oy CrrfN et L O ~ e
Ed —— S =Y ! W ICODT L OCT eN —~ O X IO~NAT ¢ ANA-OE Y2 (AL - 4+ —<C * Oe (1N
U VLAV NOJZN WO~ ONT o ¢ —~ZZ20J~Z0NCET S22 nXxQO —— XCos ¢ O GO L e g
2 OQxX & Z— 002 Ved NE~—~ONUNNA-TZ ¢ o Cmiri oo m W JXTWSA (G . O [\ D2 e A
3 el 2 QW) X = _JNOLNNNN XD V= QoD 2T WAAD = O = mililk W o eOD~xXO ¢ ON O«
¢ NT> & = eONL WECO™ LN NIT - Z e NNt~ N-Q X I X¥Xd oA~ ¢ D xONNXY YT >t b D
¢ xa & NG O IN—ONAOEI- W= ¢ i it =~ OO N O O U = o M) ¥ ao J -~ W
& Wy % ZN-Q> WO — O ~ eniqQe —-dWd~d AN O OCEXOO H Nilire win n o Zo TwWwd @O
o > w8 WEND~ gy ] e dqAdCIqRd oA DO-T QAT-ZQT A BN e = N N demt O = =X =
o WL 0 XEmXYD Zd—OFbb bbb O 0t e =TI N W ~wZoJd==—N - b Sl [ R ls 4 [
¢ Tk % —=2=eQ —ZPIdNAIIAILZI~I o o ONWOXCWOQ IS I WNOLNOINCLYY JJ4O 00 L a0 O
E] - & O LWe =XOO CODOCO—D O oXu *TLALDTLOXZING OZm IN=DOretOF =X Y Z200 A2 =~IXe X
% ¥ L - & s xx L] —lNWIN b 4Ty w wox
] o A NI YN o [+ 4TS
% ¢ & i O~ o z =)
sxB Y v 2} o o o o~ o

— — e et . ~
LOVLOOVLL o S OOLLOOLLVLLLL VL LOLO QO OLLL

A-1



ORIGINAL PAGE IS
OF POOR QUALITY

CONVERSATIONAL MONITUR SYSTEM

METCOR4 FQORTRAN A

FILE:

ettt bttt ttpatadi=dl=lo el et lo T et d T T e Ja e e L e T o e T T T E T T Y o T T o e R e T T Y Y Y Y Y T T T R e e Y P T Y= T T =T~
CO~NMII NONDVDO DM T NO-DOO~NIM T NOSDO—=UM FNOC IO ~NIMIF NOS~TO O~NIM T NODRO~AIM P INDONT P SN TN DO
MO O DODO OOV OPP=Perefa Pt P PSS DD DVD DD DI DRI RCPOPNOOCTOO O QOO O ettt et ittt = (U N I NI AU A VT AU N MMM ™)

—_ OISO I OINUINS AU AN AU NI TV N NI N A A AU AU AN NN
OO OO OD P OC OO DO DO DD DODOODRO DO DODOO 000000000 D D0DDOOO0OODODIODIDIODODIDIDODDIDDIDS
| el e e e e o e o e o e e e e e o e e e e el e o e O o o o o e e o ey e e S e Al o Yy vty Wiy M i W P i g
Wi it bl b Wiws i g L il W ol Wit bt Wilata o d W o] e wudiu w wiade i u s iac i Wl wet W) o o s o g ud e s ad e et
P35 I 15 1 B0 B I B3 A I A T I AP S IR B A 3 0 P M I I S H A b i b D S S b I 2 B I A R B D b B R R S R S

-

—
-~ —
P-4 v w . =)
-~ w —~ - I . w
[ - =z [aY} - = . Z
w - - —_— — wl (= —
x - W - b ~ 3 w
O = - S D . W
[V - a a N Q
wn - (8] - - x ]
- 3 L L~ ¢ W (@] Ld w
- o wv > 1] Q [~ Zz
- - - @ <« ~ P4
- P-4 - w 0 N J
] ~ - - LZ - e a
~— L-¢ —~ =z Oa ND
[} - i — o .—
p-d —~ ~ e w De g
< - O w0 - ~>u @ NS
o - z o < Odd = o~ O
Q x < d e 4 D UIN D= VL
n ~ p (o4 - N Z WS ~e
- 1 ~O feal [S] qQua O+ oS O
- Z vwn w L3 -~ OO0 QO e
— e (R4 — a T WF e Z
— X N~ « n I ~ IM oo g
- f W N2t b= IJFO [t
) LR T L - - q—Z N ~~n W
- 4 T V%) < o W ON o=~ Zu
= g aJ = OZN Za Ne =0
(3 * - - - e ~O
p=4 w eM z - U= b~ o3 I
~, O ™ & - — — Ni=—< W~ Om 2=
(8] - oZ3 — el ) X~ m~eo X
. S M~ . - - OO O~ eO QO
> s S S | (o} - ITOW0n AaANNM N
— s NOQuw 2 x w Q *O om o
o - e s 2 - N W OOCome 2ZO [ «] o
Q - WN_JIL 7] o — eliX e WZ — =1
a - *Or - - Z —Tr— VNN Wa (=] ] o~
< Z Ny < = x ] N— XM o 2 (=] —
* g - > 2 2 < > s)e oD e = o [aY] ~N (o]
-— X wW~0 x O o r4 eV w0 sOLIWZ Lo b~
™ e \OM e wl — [ o N I~ th=_JnD [}
[0} - aoco - b ZOTN & oD WV - " [~ I ]
[P z —~ —_— X~ ~DWZIIOIT e 20! NGO
il B '™ — —_ M eO= ) I AD>AX ¢ 0 ¢ODAq ) » 2 - -~
a1~ . ol (=3 D e Lol LTINS 3 - Tt IO MO D (L] N o o~
W~ Mxnwn - V2] no . oY o = -0 YOOIOAJN «~TZZ -~ < Lol "4
=0 e e e < L] fl—m = Dute - S QWO = WEN oo P~ o~ -~ Mx
Y e a s 4 Xuw e P-4 2 2% g NDEIN e eO— C ) < QO e~
e & -1 [ Tl - o 4 [« 4] Ow Z2> ZZ TWw3IC so=~0nZTITa - o« O N
T ~XWNEW s} ] Wt~ ~q )~ -2 LD & ol ([t —~ - N
AN PO~ - w ™~ o N < JWD P g —_N T ecOND - . oy
X (O P x a o —— NS ~ o 2O~ O~ S 4 Wha<oWoNa ITu! L | - . .
S AN Sl AN © W o~ OOIW O e O N e O e e - ZO> TN\ enxmi) e W S o 1} OF Oxulxm
oy e X oUW WIWIWID 1] o= e NWO O OO OINWING —0 aq< NN g WTDHOWSM eM—=uiOX O
QOC~LICHIDINDDII=~ X T I~ 2DoSrmDm Qe ol oS C L OON el oY 0D — . e N
W s wWaZ2Z 222 w Zirr Z-Z-Z X A e 0N Z0O0n DD JTLING ¢O X NeetO o1l Z 1 NI =00 )
U Srm T Ot > ) — A = <d—ubh~T W WLIDWOW-O~T ODZWO0 CSVHD N Ot < NDN O
X Attt O X bbb b e O DT ZONIOZ bbb = OlFO Q0. NGl <L N =D O OO AN IO -
~O~XOL~-OZ2Z 222 NIAXDONAXLZ~Z X =V =g =g ZEF_JODD =~ Thrf=i— o lle T AO~-T o ZX ) T a~ ~_
LRLF » LLOOCOOOO a 2OZWCUDWOO200 € TO OXWOXWODOWIZSVNQAW Z44dS N> WSLWwICCUWIWu NNL O NG
e~ = QUBVOOY =~ DZ0 ZXL OO0 X Fus DZIXOTXDOXONUWN=LIUW—ODNNGEL NN =NINDONN— IO~ q O
3% b4 x . IawI 0
wn . Wi =3 - - (=3 —~
=] > — [4¥] (=Y =] =
o o=< . < L~ e © (=34 (=3 > c W\ N
O PN ~0un s <] rm oD - o 13] 73] —
LLOLL O [&18]8)] © QOO LOLO VOO0

A-3



ORIGINAL PAGE I

APPENDIX B

METCOR4 EXEC PROGRAM



ORIGINAL PAGE 15
OF POOR QuUALITY

CONVERSAT[ONAL MONITOR SYSTEM
FXEC

METCOUR4

FILE

SORTAG MODELSS

i Z
ax o
W
D L= 4
[ 1Y)
O~ e z
[ XV g} —
—t [«d
() L=
X X e b~
DO <
[ohw - [] *
| 72 (2}
X -J 31}
OO v o
ot X (&) (Va} w
oM~ XX 94 98] >
D20~ W u) V] - Q ud
Nt azg£a 93] > (@]
= qE~-X~ O z X wnn
aJdg x W 4 a [—
OLOOMW JamMm | ) T
wWidal-dd id~—.8 ] W - [
VXX 0D n (@]
H i CeEo (@] . V8] o 4
j&) il 0 e B - [0'4 | o
—-NLCUV 2>UVna'Xx O o ' W
n./F.FM —3C uwuiaxy O 2 d -3
Jd—= Jaoa 2 x Q. =
NMA 3 WIr—-—ul wJ = A
ol O3 DX, T o 5
FQONLW-N~ Y 30 < Z Q o 4
w'rzZ>uiJda~ I - O 2
WX XD>-TW>SZ 2 - b3 L.
FN«((SMDTWII/.» (VR <1
ZZXY 2n 2 ja d . )
OX\.ZKKKKKRRO T O D .|
WA NNNNNWILO O k-l o <
TR ARl e ol ol ol ol S x> (a'g TN &]
Oz TT.UDDUD [PU N TE 1% BT a 9va

OFLLLLLLLLLAAF.MTYX >l
[ L e e e L Ll L T Te ] S ] M= O et D
SO il Nd J3ddl | Ll ) 8

- B-1

METCOR4 &TAPE1l &TAPEZ2 ARGl ARG2



ORIGINAL paGE 15
OF POOR QuaLTY

APPENDIX C

LIST OF TAPES IN DAVE DATASET



ORIGINAL PAGE IS
OF POOR QUALITY

APPENDIX C

LIST OF TAPES IN DAVE DATASET?

Atmos -
pheric
mode]
no.

d 'Water

EODL tape
vapor®

number Aerosol Ozone

Layer, km

7661 bg
7662 1
7663 2
7664 3
7665 €60

e et
fas]
[an]
(@]

7666 0

7667 1

7668 2 0.308 2.96

7669 3 '
0

7670 6

NN O MNP
[e]

7671 0
7672 1
7685 -2 1.98 E-7 0.308 2.96
7673 3

0

7674 6

wwwww

7675 0
7676 ' 1
7677 2 9.907 E-8 | 0.308 2.96
7678 3

0

7679 6

S SO S N

7680 0
7681 1
7682 2 4.673 E-6 | 0.308 2.96
7683 3

0

7684 6

(S S NS NS Sy

4The J. V. Dave dataset is defined in reference 1 of this document,
including the terms aerosol, ozone, and water vapor.

bRottom of atmosphere

CTop of atmosphere

datm-cm

€gm cm-2

C-1
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