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PREFACE

The Agriculture and Resources Inventory Surveys Through Aerospace Remote

Sensing is an 8-year program of research, development, evaluation, and appli-

cation of aerospace remote sensing for agricultural resources, which began in

fiscal year 1980. This program is a cooperative effort of the National

Aeronautics and Space Administration; the U.S. Agency for International

Development; and the U.S. Departments of Agriculture, Commerce, and the

Interior.

The work which is the subject of this document was performed within the Earth

Resources Research Division, Space and Life Sciences Directorate, at the

Lyndon B. Johnson Space Center, National Aeronautics and Space Administration.

Under Contract NAS 9-15800, personnel of Lockheed Engineering and Management

Services Company, Inc., performed the tasks which contributed to the

completion of this research.
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1. INTRODUCTION

Radar scatterometer measurements were taken by the National Aeronautics and

Space Administration (NASA) C-130 aircraft at 1500 feet above ground level as

part of the Agricultural Soil Moisture Experiment (ASME) near Colby, Kansas, on

July 18, 20, 21, and 22 and on August 8, 9, and 11, 1978. These data are a

measure of the efficiency of surface backscattering as seen from the sensor.

Four radar scatterometers were mounted on the aircraft: 0.4, 1.6, 4.75, and

13.3 GHz. Their location on the aircraft is illustrated in figure 1. Each

sensor collected data by looking aft with incidence angles between 5 0 and 500.

All angles were sensed simultaneously.

Soil samples from several layers were collected from preselected fields of

approximately 40 acres on each of the 7 flight days. These samples were

weighed, oven dried, and weighed again so that the moisture content of the

layers could be calculated. They will be used for comparison with the

scatterometer data.

The purpose of this report is to document a method of converting the scatterom-

eter computer-compatible tape (CCT) data into disk files, wherein each file

contains the date, the scatterometer data, and the ground reference position of

the data within the sampled field. This conversion is accomplished by execut-

ing three programs on the National Advanced Systems AS/3000 computer, located

in the Earth Observations Division Laboratory (EODL) in Building 17 at the NASA

Lyndon B. Johnson Space Center (JSC). A listing and discussion of each program

are given in this document.

2. REQUIRED INPUT DATA

As the plane flew down the flight line, the scatterometer data were recorded on

tape in analog form. The tapes were sent to the Sensor Analysis Laboratory

(SAL) in JSC Building 15. At the SAL, the analog data were subjected to a

Doppler frequency shift filtering which separated the data by incidence angle.

Then, the data were digitized and manipulated so that all incidence angles

representing approximately the same target area were grouped together.
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In the case of the Colby ASME, the output CCT's from the SAL contain four files

for each sensor on each run over a flight line. Only files 1 and 4 are

required by the programs described in this document. The two files containing

sensor calibration and bandwidth information (fil?s 2 and 3, respectively) are

not usRd.

File 1 contains the aircraft's flight parameters. Each record in the file con-

tains the roll angle, pitch angle, drift angle, altitude, ground speed, and

true heading angle of the aircraft referenced by the Auxiliary Data Annotation

System (ADAS) time of measurement. New aircraft flight parameters were

measured approximately every six-tenths of a second. A listing of a sample

file is shown in figure 2.

File 4 on the CCT contains the scatterometer data. Figure 3 is a sample listinq

of this file. Each record in the file contains the backscatter coefficients, in

decibels, for approximately the same area as viewed from 10 different incidence

angles. They are referenced by the ADAS time when the aircraft passed over or

closest to the target area. If the drift angle is nonzero, the areas viewed at

various angles are unregistered and decorrelated.

A great deal of aerial photography was collected at the Colby test site.

Photographs taken at an altitude of 8000 feet were used to construct controlled

strip mosaics of each flight line. Additional aerial photography was acquired

as the aircraft collected scatterometer data at altitudes of 1000 and 1500 feet.

The acquisition time and the frame number of every photograph were recorded on

the analog data system. This made it possible to determine the aircraft's posi-

tion at the frame tii,es. ThE camera positions and frame numbers were plotted on

transparent overlays !+y the JSC Cartographic Technology Laboratory. Additional

overlays were made showing the location of the sampled fields in each flight

line. All overlays were made at the same scale as the strip mosaics.
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3. PROGRAM EXPLANATION

3.1 SCAT

The first program used to process the scatterometer data is a Fortran program

called SCAT. A listing of the program and its execute file are given in the

appendix. This program reads files 1 and 4 after they have been transferred

from the CCT to a disk. The program uses these data to compute the inter-

section of the aircraft's negative z-axis with the ground in a scene-based

coordinate system.

Three inputs from the terminal are requested by the program. The first input,

AMISS, is the northward distance (in feet) of the plane from the southern field

boundaries, if the flight line runs east-west, or westward from the eastern

field boundaries for north-south flight lines, at the beginning of the flight

line. The second input, YUP, is the crosstrack distance (in feet) that the

airplane's position is from the reference field boundary at the end of the

flight line. Figure 4 is a diagram of a flight line and shows the distances

represented by AMISS and YUP. Both distances are measured (in millimeters)

with the overlay on the strip mosaic. The final input re quested is called

CODE. It is a three-symbol numeric identifier for the day, sensor, and polari-

zation of the data. The codes used for the Colby ASME are shown in table 1.

Program SCAT creates two output files. One file contains the downtrack and

crosstrack locations of the airplane at each time that aircraft flight p3ram-

eters were available. The second output file contains the scatterometer data

and the location of the aircraft's negative z-axis intersection with the ground

with respect to the beginning of the flight line. The file also contains the

distance (in feet) of footprint decorrelation caused by aircraft drift. This

distance represents the difference in crosstrack location of the 5 0 and 50'

sensor footprints.

6
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TABLE 1.- CODES FOR THE COLBY SCATTEROMETER DATA

Code Day, 1978 Sensor, GHz Polarizationa

199 - 7/18 13.3 VV

2 201 - 7/20 4.75 VH

3 202 - 7/21 1.6 HV

4 203 - 7/22 0.4 HH

5 220 - 8/08

6 221 - 8/09

7 223 - 8/11

aVV - vertical transmit and vertical receive,
VH = vertical transmit and horizontal receive,
HV - horizontal transmit and vertical receive, and
HH - horizontal transmit and horizontal receive.

3.2 PLOT

The second program, PLOP, is a Statistical Analysis System (SAS) pro gram. This

program reads the two files output by program SCAT and produces a printer plot

of the aircraft's ground track along with the corresponding 20 0 scatterometer

data. The plot is at the same scale as the strip mosaics. The 20 0 incidence

angle was chosen because it was Judged to be most responsive to row direction

effects. The advantage of this will be explained later in this paper. A por-

tion of the plot is shown in figure 5, and a program listing is given in the

appendix. At this point in the analysis, the scatterometer data are referenced

by the distance (in feet) down track and the distance from the southern or

eastern field boundaries, depending upon the direction of the flight line. It

Is necessary to know the ground reference position of the data within the

sampled fields. This is accomplished by using the overlays in conjunction with

the plot. Both overlays, one with photographic position and the other with

field boundaries, are placed on the plot in the following manner. First, a

time is found when the aircraft's flight parameters are available and when an

aerial photograph was taken. The time represented by each asterisk in the

flight path plot can be found by usino the exclamation points plotted along

side. The exclamation points are time marks when the aircraft clock was at the
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minute or a multiple of 10 seconds after the minute. Next, the overlays are

placed on the plot so that the photographic position from the overlay is on top

of the asterisk representing the same time. The solid line paralleling the

plot of the flight path should be even with the southern field boundaries for

an east-west flight or with the eastern field boundaries for a north-south

flight. Figure 6 is an illustration of the plot with the overlays in place.

The downtrack distance (in feet) of each field's closest boundary to the begin-

ning of the flight line is read from the plot. These distances, along with the

dimensions of the corresponding fields, are written in a separate file. This

file is used as an input to the next program.

When the procedure is carried out in the manner described above, a discrepancy

may become apparent. If the overlay and plot were registered at an extreme end

of the flight line, the overlay and plot positions will not necessarily corre-

spond at the opposite end. This is due to a lack of sufficient accuracy in

recording the airplane's flight parameters. Therefore, it is recommended that

the overlay and plot be registered at several points along the flight line.

The plot of the 20° scatterometer values is useful for a final, small

adjustment in the alonatrack direction.

The row direction of the fields can be determined from the aerial photography.

Since the 200 scatterometer angle is highly responsive to row direction

effects, knowledge of how the row direction changes from field to field can aid

in determining exactly which points fall in the sam pled field.

3..3 GRID

The GRID program reads in the boundary data file, along with the file contain-

ing the scatterometer data that was created by program SCAT. A listing of this

Fortran program and its execute file are given in the appendix. A separate

output file is generated for each sampled field within the flight line. Each

record in the file contains the distance (in feet) from the 30° footprint to the

northern and the western field boundaries, along with the corresponding scatter-

ometer data and decorrelation distance. The output files can then be combined

in the manner which best suits the analysis techniques that will be used.

10
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APPENDIX

PROGRAM LISTINGS AND EXECUTE FILES

A listing for program SCAT and its execute file are provided in fi

A-2, respectively. The listing for program PLOT is given in figur

Figures A-4 and A-5 are respectively the listing and execute file

GRID.

A-1



URiGINAL PAGE I8
OF POOR QUALITY

FILE = SCAT	 FORTRAN A	 CONVERSATIONAL MONITOR SYSTEM

C
C
C

C
C

ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccceccu

p	 E	
^

TH E BE
AT
 ATTAPES 

FMQMRTM NSERENSRpAMANASY?I g I
j
AdR NTppT AHCORMAT TER

iLt	 E co PA IS	 TO THE SOIL OISTU 4ROUNO TRUTH

THE INPUT PARAMETERS FROM UNIT 10 ARE:

F1 AND F2 = CONTAIN THE FREQUENCY OF THE SENSOR IN A2 FORMAT 	 t

I

LLINE	 s tHE NUMdEk OF H FLIGHT LINE 	 t
PUN	 = THE NUMBE4 OF THI RUN
DAY	 = A ENDAit QAY NUM R
OLAR	 = HE POLARIZATION 5F THE SENSOR DATA IN A2 FORMAT

I
T	 = THE ELAPSED TIME OF THE RUN
MIN	 = TM NUMBER OF ANOTES ON THE AIRCRAFT LOCK

REC	 = TN N MHEW OF SCCO
I
NOS AND TENTHS TN TH CLOCK

OLL	 ` TA,PO ISIT
R
i VF TRO LLISNWMFENHTMS AND 	 !S DOWN

PITCH	 = TM A RCF^AFT PI CH IN DEGRE S AN TENTHS	 t
A 05 T

C
IVE PI

p
TC

I
H S WHEN TM NOS IS 

UP55	
t

DRIFT	 = AH OS MEFpTRIFTFTISICLOCKM ES FR MtHEADING
AL1

EF
	= TTHE A f+ RAFT ATE 	 F E1

SP
	 = ThHi AIRCRAFT HEADINGEINEOE REESOAND TENTHS	 t

C
THE INPUT PARAMETERS FROM UNIT 11 AREi

K
E
M
C
IN	 s THE NUMBER OF 

S
MI

C
NUTE

S
S ON THE AIRCRAFT CLCOCKC

1I5Z	 = ANEARWAYECRONTAININGOTHENSCATTEROMETERMRATAOfOR	 t
ONE FOOTPRINT

THE OUTPUT PARAMETERS TO UNIT 12 ARE:

TOTX	 = THE DOMNTRACK DISTANCE (IN FEET) OF THE AIRCRAFT
FLIGHT NAKAMETRS 	

EE 55TOTY	 ` FIHIELD I 8OUNnARI( 1NS FORTTHTOFTIGHTOOARAMETERSTERN
ITEN	 = USE0 TO PUT TIME MARKS CN ^HE PLOT

TH

S

E OUTPUT PARAMETERS TO UNIT 13 ARE:	

55 cc	

`

SCATX	 = THE D
E
OMNTPA	 A NCK DISTANCE(INFEET)AOF ETME	 i

SC ATY	 = ?HI E TDISTANCER ( ON TFEET) TO THEE EESOUTHEEERN/EASTERN

KTIN	 = USEODTOOPUYATMISTINE MAWKSCONTTHEMFLOT DATA
	 I

ISIGZ	 = AN ARRAY TrtAT CONTAINS THE SCATTEROMETER DATA FOR
ALL ANGLES IN ONE FIiLD

cccccccCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCccccccccccCCCCCCCCCCCCCCCCCCCCCCt
tNTEJf..R ITIIME ( 5l10).KTIME ( 5110),ISIGZ ( 5110.10)
REAL OTX(510)•TOTY(5o)•IT Nc510).ACSEC(5510).OECORR(510)
REAL

SI
1giCATS(510).YOFF(510).SCATY(SIO)•ORIFT(SIC)

REAL	 GZ(10)•SCATX(510)•KTEN(S10)•TRACK(510)•SNEED(S10)
REAL SMEAR (510)

THESE STATEMENTS ASK FOR AND READ INFORMATION FROM THE TERMINAL

MRITE(16.171)

161 READ ( FF1OR1 'gTAI(9INPUU
g ;YAMISS AND YUP IN F3.0•F3.01)

151 
MRITEIiRib.I(F3.0•f 

3.0)

162	 FbQ AT( I TYPE IN THE THREE NUMBER CODE FOR DAY/FRED/POLARI)
READ('S.1 2) C •IC2•IC3

152 YUP=((AMISS-YUP)/25.4)•1000.0
AMISS=(AMISS/25.4)01000.0
CHOiN=I.0
YOL =0.0
MTOT=0.0
TOTY(11)=0.0
TOTX(1)=O.0

THESE STATEMENTS READ IN AND MANIPULATE THE AIRCRAFT DATA

Figure A-1.- Computer listing for program SCAT.

0
0
0

AO0650
A00660
A00670
A00680
A00690
A00700
A007 0
A007 0
A007 0
A00740
A00750
A00760
Auo77o
A00780
A00790

A-2



VKI%sss% .- - 
UpLCfY

OF POOR Q

FILE= SCAT	 FORTRAN A
	

CONVERSATIONAL MONITOR SYSTEM

READ ( 110.106 ) f 9F2•I INE•IRUN•IIOAY9POLAR
106	 FORMATIT T•A4•A •T6 • 2•T729I29T909I29T1109A2)

f( L N .F0.1)€€M Na- .^

F( L N ^EGOS)CH N.• .0
DO S Multi

A RIAPO^tOWS)OUMMY
IFLAG=O

00 1 I=1.5 1 0
c+FAO(10.101•ENO*201)ET•IMIN • SEC•ROLL'•PITCH.ORIFT ( I)•ALT•SPEED(I)•

6 H A0
IA1	 FORMAT(T2•FS.2•T12.12•T1S•F4.1•T26•F6.2•T36•F6.2•T46•F6.2•

6	 TSS9F7929T66•F6.2•T169F6.2)
M NNsFL

I
OI AT(I

IM
I IN)

pp 	 EEcc
00s(A OLI*3N141h93)%180.0
YOFF( ):A T*TAN(OTOR)
NUMBAs •
IIMII

N:IINX W2: 10.0)
M

iSEC=F
ITIME ( I)=iMiN•ISEC
PEE 1̂ Mu PRO(I)*1.6878
F( AD LT. AO.A)MEADsMEEAO.360.0

J
4 BITIME(11-ITIMJ(I-1)
( CMK.GT.30) IiFLA =1

I
F( CCHK.LT .-S

i OOO 
) EIF AGIsI22

tF( PLAG . P(Oi.21
I
TIME ( I) s ITIME

EE
 (II1•60000

IF( FLAGoa. )ACSEC(I)sACSEC(I)•3600.0
RACK ( I)=DRI1T( ) *HEAD

YUPaYIIP/( ET*SPEED(NUMBAC))
NNsNUM8AC•1

THESE STATEMENTS COMPUTE THE AVERAGE FLIGHT DIRECTION

NNsFLOAT(NN)
DO 14 KT; NN

14 
HAVGsHTOT/ANNCK(K)

THIS SECTION COMPUTES THE LOCATION OF THE AIRCRAFT

DO TGI=1•NUMAAC
T0s0 0

DO I8 KJ= •10
J =KJ• -
TA D=TO D•1DRIFT(JJ)

AVGDs((TOTD/10.0)*3.141593)/180.0
DECCORR(Ii )s(TAN(AVGO)*1350.0)*CMGSN
ELPTME=FLOAT ( ITIME ( I•11-ITIME ( I))/10.0
ANGLE_s(I(HAVG-TRACK(I))1*3.1415931/180.0
OGP=ELPTME*SPEEO(I)
X SPsOISP*COS(ANGL 1
YO

1 #1
SP=DISP *SIN(ANGL ) *CMGSN

W' f(' FG.1)GO TO 12
Yb FF=tYOFF(1)-TOFF( 1)1*CMGSN
TO X(L)sTOTX(L-11) •XD SP
TOTY(L)

1
=TOTY(L - 1) • YU SP#YDIFF•(YUP*TOTX(L)-YUP,*TOTX(L-1))

TOGGTX(LOsxOISP
TOTY(L)sYDISP•YOFF(I)•AMISS

CONTINUE

THIS SECTION DETERMINES WHICH AIRCRAFT DATA IS AT 10 SECONDS

00 A Is29NUMBAC
s
TN Its
T MPs71;	 /100

IDIFF1 1 T M ( )• TEEMP* 0O)
F(10FFF(nFF.F .31IT NtI)= OTY(L1•100.0

)! CON. .96)I EN(I)=TOTY(L)•100.0
TINU

C THIS SECTION READS IN THE SIGMA • ZEKOIS

Figure A-1.- Continued.

C

C
C

201'

18

12

11

AO
AO
AO
AO

AO
AO
AO
AO
AO
AO
AQ
AO
AO
AO
AO
AO
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b00
AO
AO
AO
AO

AO
AO
AO

6O
6♦0
6SO

660

C	 DO 16 M•11.3
16 REAg$ol•10T)DUMMY

107 KF 
F 

RmAT (AA)
00

JAI
REAOflI•} 2 •EN0a20j)KMIN.SEJ•(S G tM),Ms1.10)

102 DO 17 N*1.1059 29Ta• 4.l•T169 OF1 . )

17 
N1lSIGZtK•N)•IFIX(SIGZtN)*1°0.0)

SSOw
MINsFLOAT(KMIN)
SCATS (K) s (MtN+60.0) •SEC
KMI^^sKMttN • 0
KSCsIFIXt 010.01
KT ME(K)sKMN•(I C
KCtiKsKTIMF( )-K M61 1 -1)
f (KCHK.GT. 0)KFLA
F(K HK.LT.-S0000)KFL AG=
F(K LAG. A.1)KT I ME(K):K zzME(K)-40
F(KFLAG .

E
EU.Z ) KT IME (K)KTIME(K) •60^g0

F ( KF
II
L AGIGI) SCATS (K) =SCATS W 036 .0

201 C NTINUE
C
C

THESE STATEMENTS COMPUTE WHICH SCATTEROMETER DATA IS AT 10 SECONDS

DO
K TEE	

11
N(K)w0.0SO

KTEMPsKTIME(K)/100
KDIFF2KTIME(K)-(KTEMP•100)
MMsISIGZ(K• ♦)
F(KOIFF:L$:3KKTJN(K)*FLOAT(MM)/10.0.0.5
F(KnIFF6 .96)K EN(K)sFLOAT(MM)/10.0.0.5
F(KTFN(K).GT.S.0)KTEN(K)sKTEN(K)-1.0

9 CONTINUE

THESE STATEMENTS FIND DOWNTRACK LOCATION OF THE SIGMA ZEROS

A

A
C
C

l 3 CONT

AU
AO
AO
AO
AO
AO
AO
A

AO
AO
AO
AO
AO
AO
AO
AO
AO

^O

AO
Ao
AO
AO
AO
AO
AO
AO
AO
AO
AQ
AO
AS
AG

5
6
T
e

0
0
0
0
0
0
0
0
0
0
0
0
0
0

ORIGINAL PAGE IS

OF POOR QUALITY,

FILET SCAT	 FORTRAN A
	

CONVERSATIONAL MONITOR SYSTEM

00	 K=}•NUMBSO
S ATY K)s0.0
SCATX (K)s0.0	

TT	 EE II

ii=
IF(SCATS(K).LT:ACSECCI*1)GGO TTO 33

IF(I.GT.NUMBAC)GO TO 203
GO TO 3 C

RANG ^RANA Z/R )-A S	

1I)

_I	 E

.FO. 1 )GO TO 113
FsTOTXtL)-TOTXtL-1
F:TOTY(L)-TOTY(L-)
FsDECOAR(L1-DECOR	 (L-11)
Y(K)s(YYOFFF*RA IO)•TOTY(L-I)
X(K)w(ALOFF*RATIO) • TOTX(L- )
R(K)s(DCOFF*k ATIO)•DECORR(L-1)

X(K)aTOTX(L)*RATIO

THESE STATEMENTS WRITE OUT THE FILES TO DISK

203 OONTINUE0 ♦ s11.Nt1MBAC

	

♦ 	 W41 F(12.1031TOTX(I)•TOTY(I),ITEN(I)
103 FORMAT( l 093F 110.2)

00 S Ks)•NUMBSO
	S	 WRITE fl3.10 ♦1 C1•C2•C3•ILIN	 RUN.SMEAR(K).SCATX(K).SCATY(K).

	

I	 RTN(K)v(lS GZ(K•ML)•MLs • 0)

	

104 	 FORMAT0 ^•I •11X.11. 1 / 9 .1 •1X.F♦.0.1 X•F6.0•lx•F5.0•
1 S	 lx•F♦. 0.1x. 0I ♦)
ENOP

Figure A-1.- Concluded.

32

33
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I

.,H UINAL PAGE Is 	
PAGE IS

OF POOR QUALITY

FILE: SCAT	 EXEC	 A	 CONVERSATIONAL MONITOR SYSTEM

fLRr) F T STEiOL^	
R^ORTM002RS^p4

F L O F 6 J SK SCAT
E
OLISTING 0 (PERM KECFM F

Fii L 0 F 1 UNCM WERM T
	 E	 E	 L	 1 33ZZ g ggttZZEE 113gFIL D F ° 88 SK i1]] PBATA: 8 (P RtM RE

EE
CFM F 

`
`fRi L 132'l^L	

2

K5IZE 1)
F L D F	 Q K k1 YBATA: B 1PCAM RECFM F EA L 80
F L D F S TTT RM NAL 

(PR

SAD SCAT
l IPER

TART

Figure A-2.- Execute file for program SCAT.
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ORIGINAL WE !3

OF POOR
FILEt PLOT	 SAS	 A	 CONVERSATIONAL MONITOR SYSTEM

CMS Ki ^ 1F Pik 2101SK 
F LE4 YOATA4 8i

OATNFI E FILE
NPU X Y TII1
F TTIIJC = p0. THEN TIC*.1

Y
I
I

TIC=1
E
.0•TI

Ô

C

O

I	
t11

JAT F
 XPAtiT+OPARTTO N OUTPUT PART . 1

INFILE F LE41 UN"ma

i&=u``T``ICYI+10.06%COi.O M45
IF TT	 s 0.0	 .i
Y?.aAA*4000.01
YYTIC =TTIC•101
YTIC2=(YYTTIC/3.0)+1000.0.4000.01
OFOX	 YYT

40000 1 THEN OUTPUT PAitT31

OAF X
1 10000 	THEN OUTPUT PART4i

p
MERGL PART1 PART31

Y X1
DATA PJOT21

MERGES PART2 PART41
BY XI

PDOC PLOT OATAzPLOT11
PLOT X •Ya #+# X+YT C=^l^ X +Y =^+•

MAX IS=-30 p0 TO 4000 Br 1000
VAXIS=0 TO 40000 BY 1000
HS5PA : A V PACEE2A

MPrF20	 0 3 50 7333
vat no 0 40000 BY 000
VP. Sa SO t

PROC PLOT DATA=PLOT t
PLOT X

1I5
•Ya @•$ X+Y C = 1 1 1 X*YY2ar+o

VAXIS=20000 
TO 

620000aaar11000
H5PACE=10 VSPACESS

MaeFa0 3000 3150 7333
VPgS:30001 TO 620000 9Y 5000

Y1 4.11

x+YTIC2=01'/OVERLAY

X•YTIC2a$19/OVERLAY

Figure A-3.- Computer listing for program PLOT.
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.

ORIGINAL PACIE M
FILE = GRID	 FORTRAN	 A OF POOR Q :-' .̀ - 'rx	 CONVERSATIONAL MONITOR SYSTEM

c000CCCCCCCC00CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCE 0188010

PROJ ISS

ORAC?NT0 OIL SSfO^TEACMESA»PLEDAFIE^O^AL ON0 THE
Gk

000s00

THE INPUT VARIABLES FROM UNIT 9 AkE: ORR 0070

$00 E	 = gE	 TABLE IN T xT FOR EXPLANATION
`4NE	 =THE FLIGHT ` N	 NU04SER

GN
bM

08
00 00

!ME RUNRUN	 = TM	 N t^Mf$R OF OR 00	 0

M

RR a TM	 F CO RE ATOtONN OICSCEETANCCIE'•(	 E TEOXT	
E

Y	 = TM	 tSTANC	 ?MENSOUTMERN/EASTEAMTFIELCTA

OR
OR

0

Ou 40K TO
yyOUN ARIES G 005

ISIGZ	 n THE ARRAY CONTAINING THE SCATTEROMETER DATA GN 0060
GN 0070

11 8

THE INPUTS FROM UNIT 10 ARE: OR 00e0
r.k 0090

E/^	
SS	 ``	 ``	 EE

C THESFIESTART	 s Tr1iFL00wNTRACK AOIITANCEI	 DSE INA THELINE 00,00

CTNE w1XIMISE	 n 	 IOTMMOFFTMEEFIElb55 (CRUSSTAACK) •000GW
84 1088THE OUTPUT VARIABLES ARE:

C
C

c

000M.IF o • LLp N .I
E
RUN= SgEE	 Aeov

E
E	

CcXMEA	 ;	 cFRFcET I FRO I NORTMNUMRN	 RN FIELD BOUNDARY

OR

GN

00 90

80 00
C Y	 s NUW)EA OF F£ET FR94 THEE WEggTIAN FIELD BOUNDARY

c ^G'R
00	 0

SCAT	 s THE ARRAY OF THE	 CATTEssuMETR D ATA GO
00	 0

iccccC

RIAL

CCCCCIECCCCCCCCCOCCCCCCCCCCCCCCCCCCCCCjCCSCCCCCCCCCCCCCCCCCCCCCCCc 	 GR
NTEGR•	IF Dt15))I	5 GZ(510.110).SCA	 (11	 .110).SMEAR(15).X(20)•Y(20)GR

TAORNt

00 40
08 5pp0

 L 	 1^1 .SC T 5510)IDE(15)
. SCATX ( 10)

O R 00 70
00180OR

C
READ THE INPUT FILES OR

GK
00390
00♦0C

REApp ( 9.100)IC1 . IC2.IC3•ILINE . IRON . OECORR(K).SCATX ( 1).SCATY(I) e GR 00.10
6 (ISIGZ(1,N)•Nsl•10)

100	 FORMAT ( 1X•3I1.1Xill t lX.I1 . IX.F4 . 0e1X•F6.091XrFS.096X9l0I41
GR
GK

00420
00430

DO 1 MUM 1 0
READt y . 101•ENO =J1)DEiORR( M )tSCATX ( M )•SC4ATY ( M ).(ISI GZ (M.N).N= 1 .10)GR

bK

GR

40••0
00650
00660101	 FORMA	 (9X•F4.	 •1X.	 6.9•IX.F5.0.6X.10IA)

SCATY(M)=SCATY(M)•630.0 GR 00470
l

11 OON INs
GK

^^
00480

88500•15
RJAOI	 0 1 1 0 22•END= 11 2)IFLO ( N).START ( N).XMIDE(N).YMIDE ( N)

10	 FORMAI2 .1X.FT.1.1X.F6.1.1X.F6.1)
OR

OR

00	 0

OOSiONFLDSsN OR 00560

E
C •

M.IS THE COUNTER FOR INPUT FILE 10 OR
Gk

00550
005 0

12 M=1 GN u0se0
c THIS SECTION LOOKS FOR THE BOUNDARIES IN THE DATA GR

OR
00590
00600C

DO 3 K=11•NUMB
tSCATX(K).LT.START(M))GO TO 3

OR
OR

00610
006 0=KF

cN0=1TART(M)•XWIDE(M)
GR
GR

00630
00660

00 6 No .2n
IF(SCATX(L).GT•ENO)GO TO ♦♦

OR
GA

00650
00660

4 L=L•1
46	 L=L-

ARA3E nSCATX(L)-SCATX(K)

GR
GR
GR

00670
00680
00690

C OR 00700
C THIS SECTION SETS UP THE FIELD DIMENSIONS GN

OR
0070
007 0C

NPTS= -Ko1
BTMNs^.0 OR+ 00740
XM=XV t)	 (M)
YM=YM D (M)

OR
OR

00750
00760

Ft L N . 0.1)Xws0.0

IFIL N • E.6)YMn0.0

GR
OR

00770
00780

GR 00790

Figure A-4.- Computer listing for program GRID.
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uKtu^a'^i^i. PACE

OF POOR QUALITY

FILE: GRID	 FORTRAN A	 CONVERSATIONAL MONITOR SYSTEM

IF(ILINE .GT.4160 TO 4S

THIS SECTION IS FOR LATITUDINAL FLIGHT LINES

EDGEn txWjgJ(M)-ARANGE)/2.0
00 s Nsl•N TS

NU 1L•Noij
YIN)=^FIX (̀1 1ArNIOEx^fM1ES0s[ATY(NUM))
SMEARtN)=i IX(OEC0	 NUM))

DO 6 NN=1910

	

6	 SCAT(N9NN)sjSIGZ(NUM9NN)

KT-SCATX(KtR)
C S CO00ITOZSS

C THIS SECTION IS FOR LONGITUDINAL FLIGHT LINES

4S E96E=(YWRI M)-ARANGEO /2.0
DO NsION

NUMsL—No1
X(N)s f X(XW; CATY NUM))
YIN): F X(A sSSYw—( L^OGE•STWN)))
SMEAR(N)s FIX(OECOiR(NUM))

DO 8 NN=191
A MT(N9NN)=ISIGZ(NUM9NN)

K RsL-N

7 CO NTIN
UECATX(L)•SCATX(KTR)

PREPARE TO WRITE THE OUTPUT FIL•^S

SS IUNITs10#M

WRITE OUT THE FIELDS COMPUTED IN THIS PROGRAM

00 22 KKs19NPTS

	

22	 WRITE ( IUNIT9 11) C .IC29IC39IF D(M)9ILINE9IRUN9SMEAR(KK)9
6	 X(KK)9Y(KK 9(S A (KK9MN)9MNs^ 10)

	

111	
jUN 

T:IUNIT(jII•lx•I2.1X 9 I1•Il•1X.I3.1X9I4 9 IX•l4.1x.10IA)

I (M.EO.NFLOS)GO TO 33
M=M•1

3 CCONT
INT
IEE

NUEE

NO

1 00

0 8950
0 960
00970
;00950
00000

0 010
;0 050,0 060
0 070
0 080

•0

60
70

90

i8
50

70

Figure A-4.- Concluded.
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OF P00R C[°:	 --y

FILE: $RID	 EXEC	 A
	

CONVERSATIONAL MONITOR SYSTEM

FORTRAN

F	 ii AVER ( PER"
F 6 P NCMGRPERM

ISTING Al (PERM RECFM FA

F 9 D RK I L ILYppATA
( PERM
 A (PERM RECFM F AECL 8o

F 0	 K BNOR pp
YA

TT
ADA TA A (PERM REOM f LRECL 	80

FE1jD 0T03
-1IOpNEA

 A (PERM ECFM fF LRECL 6

FF^7 s^TGOTO+•IOATA A (PERM RECFM F LRECL 64
ft

F 13 "JASK RS DA A 4 (PERM RECFM F LRECL 64

EO11	 G
3 y lI► POTO •^ON

FE04`DOT06-?ONiA A (PERM RECFM F LRECL 64

FESg506IGOT^7-^ONA A (PERM RECFM F LRECL 64

FE1660 JDTVJOA^
5A A (PERM RECFM F LRECL 64

F 770OT09 ONE
A A (PERM RECFM F LRECL bt

10 
FE 1A80j OT 1410 ZDETA A (PERM RECFM F LRECL 64

GFElo90•
I^^+OT01102NETA A (PERM RECFM F LRECL 64

F 20 DISK6ll2 Z ATA A (PERM RECFM F LRECL 64
Eg 10 &GOTO -SON
F 21 DISK b3 -{S 

A A A (PERM RECFM F LRECL 64

` F E 22 1 ISKO WISAEE
A A (PERM RECFM F LRECL 64

^FE231 
I t OW  i

n
sAEETA A (PERM RECFM F LRECL 64

NOT INOUGM FILEDEf I S IN EXEC

ERROR ENCOUNTEREO . I N DEFINING FILES

&TYPE L2 OUTPUT FILES HAVE BEEN DEFINED
GRID

5

Figure A-5.- Execute file for program GRID.
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