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‘1.0 OVERVIEW

This section provides a background for the EarthSat Spring Wheat
Yield System and its documentation. Discussions are presented on (a)
system purpose, (b) machine dependence, (c) system organization, and (d)
documentation organization.

Section 1.1, "System Purpose" briefly provides a framework for the
software discussion. Section 1.2 discusses machine-specific features of
the AGMET system. Section 1.3 outlines the structure implemented in the
1975 test. Section 1.4 diagrams the remaining documentation and serves

as a guide to its effective use.

1.1 System Overview

The EarthSat System operates on a global rectangular two-level cell
structure, limited in the 1975 test to upper Great Plains spring wheat
states; the system processes meteorological data from both ground obser-
vations and meteorologic satellites to define the plant weather aspects
on a four time per day basis and calculates plant growth stages and
defines soil moisture profiles, assesses plant stress and prepares
forecasts of end-of-year yields on a cell by cell basis (12.5 x 12.5 n.m.).

The system is activated after entry, on a cell by cell basis, of
soil characteristics, i.e., texture-related crop available moisture
characteristics, starting soil moisture information, planting dates,
etc.

The processing activities in the system are initiated bykthe entry
of the meteorological data. Surface fitting routines and diagnostic

models transform the input data into daily estimates of prec%pitation
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(PRECIP) and potential evapotranspiration (ETP) on a 25 n.m, I,J grid.
Once the atmospheric environmental factors have been defined, model
assessments of daily soil moisture profiles and plant stress are prepared
at the 12.5 x 12.5 n.m. (k) cell grid level.

Yield forecasts are prepared from a daily average stress from
planting to ripe and the historical technological yield value. The
yield forecasts are prepared at the cell level and then aggregated
upward weighted on the basis of historical harvested acreage at the
cdunty, CRD and state levels. |

A11 data calculated during the crop year are accumulated fnto a
crop season master file for subsequent research and study availability.
Specific site data are reformatted into time sequential files for ease

in subsequent review and display.

1.2 Machine-specific Features

The EarthSat System was designed for and implemented on the IBM
system 360/model 50 computer. Table 1-1 lists the system features

required to support the system.
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1)
2)
3)
4)
5)
6)
7)
8)

IBM Compatible Comparable With

IBM STANDARD system 360 utilities
STANDARD sort-merge facilities
STANDARD system catalogues

STANDARD 1ink editor and loader
STANDARD MACRO library

FORTRAN G compiler

ASSEMBLER F assembler

STANDARD procedures (FORTGCLG, ASMFCL)

System Considerations for EarthSat Spring Wheat Yield System
Generation and Execution

TABLE 1-1
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1.3 System Organization

The system organization is outlined in Figure 1.0. Task area A,
performed once at the beginning of the growing season, generates the
necessary background data files for the present season. Task areas B,
C, and D are ongoing activities throughout the crop season. Task area B
is a continuous activity required for extraction and interpretation of
meteorological input data. This subsystem is an interactive, digitally
assisted manual verification of satellite data and station reports.

This manual-digital interaction assists detection and correction of
errors and preparation of the final data deck structure. Task area C,
the functional center of the EarthSat AGMET system is the agrometeoro-
logical-predictive subsystem. This subsystem processes raw meteoro-
logical data, grows the plant in its local environment, produces daily
ground status reports, and periodically predicts yield for the various
geographic regions. Task area D is a reoccurring task of collecting and
storing the outputs of each cycle from the agronomic and meteorologic

models. These provide ready inputs to post season analytical routines.

1.4 Documentation Organization

The documentation sections contain segment logical flow diagrams,
if applicable, which relates the program components necessary to accom-
plish a given task. Each task in a segment Togical flow diagram requires
one or more programs. Documentation of each program in sections 3.0 to

6.0 includes:

REPRODULT LR THR
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1. Functional description.

2. Mathematical description.

3. Job Control Language.

4! Data Formats.

5. Program Flowcharts.

6. Source Code.

7. Sample Output.
In addition to the routine documentations, two special subsections are
required, sections 2 and 7. Section 2 documents necessary pre-system

activities and section 7 defines data base structure and record formats.

%

V-6



2.0 PRESYSTEM ACTIVITIES

Two types of general software require special handling to faci1j-
tate overall system flexibility and to reduce the complexities of using
the system modules. These two items are conditional assembly MACROs and
the general assembler subroutines supplied by EarthSat.

This section supplies the normal documentation of the software and
the job control language to allocate and create the files containing the
MACRO source and the executable asembler sub-programs.

A11 following sections containing executable modules assume genera-
tion of the Assembler subroutine library, and MACRO file. Requests for
these modules are automatically resolved by the appropriate job control
language.

2.1 MACRO
2.1.1 SETUP
2.1.1.1  Functional Description

SETUP is the EarthSat assembler MACRO which performs the following
functions for the assembler programer:

1. Establishes a save area

2. Stores the calling program registers

3. Stores the return address

4, Stores the new save area address at the appropriate location

in the calling routine

5. Establishes addressability
2.1.1.2 MATHEMATICAL DESCRIPTION

= none -

2.1.1.3 SETUP LOAD

V-7



Job Control Language

//SUPLOAD  JOB (BR9001,746),ANDERSON,CLASS=F
// EXEC PGM=IEBGENER,REGION=80K

//* DEFINE MACRO LIBRARY AND ENTER MEMBER SETUP
/1*

//SYSPRINT DD SYSOUT=A

//SYSUTI DD *

- Source Deck -

//SYSUT2 DD DSN=EARTHSAT.MACLIB,DISP=(NEW,CATLG),
// UNIT=2314,VOL=SER=SCRT02,SPACE=(CYL,(1,1,20)),
// DCB=(RECFM=FB,LRECL=80,BLKSIZE=1600,DSORG=PO)
//SYSIN DD *

GENERATE MAXNAME=1

MEMBER NAME=SETUP

/*

//

Data Description

SYSUT1 - Defines input source deck for IEBGENER
SYSUT2 - Defines output file

SYSIN - IEBGENER control statements refer IBM system,
utilities manual for purpose and description

2.1.1.4  DATA DESCRIPTION

- none -
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2.1.1.5

ANAMF

ENPAR

&T '
«SETREG
&K

&L

RTL

ARR(KT)
« COMMA
&TL

¥

KRR (LT)

« SPANCOM
KT

&TL

KRR (KXT)

« SPAMREG

LRAR(&T)
AT
ARR(RT)
8TL

«NOSPAN
&7
RRR(RI)
RTL

e SAVF

ANAMF

SOURCE CODE

MACRO
SETUP
LCLA
LCLA
LCLA
LCcLC
SETA
SETA
ANOP
SETA
SETA
SETA
ATF
SETC
ATF
SETA
AIF
SETC
AGO
ANOP
SETA
SETA
SETC
AGO
ANQOP
AIF
SETC
SETA
SETC
SETA
AGO
ANOP
SETA
SETC
BETA
AGO
ANOP
NS
STM

.RALR

&nIse
ENRREG
&RRFG

ALoC

ST
Mve
SETaA
SETA
SETA
SAL
USING
ns

nc
SETA

APAR
ANPAR+ADISP 4 ANRREG,,ABREG
KLOC&RREGI +ABREG24 R INC
RTe8KoRLSATL

ARR (5)

NT&SYSLIST

1 .

&K+1

K1&SYSL.IST (RK)

RTL+&L

(&TL GT R) +SPANREG
YABR(&T) ¢&SYSLIST(RK) Y
(& EN &NPAP) (SAVE

- &TL+1

(RTL GT 8) ,SPANCOM
TERR(8T) 40!
«SFTRER

RI+1
1
(P )

«SETREG

(&L.+R FQ RTL) JNOSPAN

TRRR (8T) « ASYSLIST(RK) ' (148)
RI+1

1ASYSLIST(RK) 1 (241)

1

« COMMA

§1+1
TRSYSLTIST(RK) ?
AL

«COMMA

nF

1412412 (173)

1540

13418(0,415)
B(4413)986(15)
RE+ENPARE®S4

1

ASYSLIST (1)
RRREG.+&DISP. (0415)
#9&BR (1) JABR(7) JARR(3) ,&RR(4) J&BR(5)
1 8F

A(#=T2)

4020

s i OF THE
sk 13 POOR
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«GENADDR AIF (&MBREG GF ANPAPR) .REG13

ANBREG SETA ANBREG+]
nc A(#+80L0C)
&LOC SETA RLNOC+4092
AGO «GENADDR
«RFG13 ATF (&RREG EQ@ 13) .LDADDR
LR 13.&RRFG
«LDADDR ANOP
ADISP SETA 72
&NRPEG SETA 1
«CKREG1 AIF (ANRREG EQ &NPAR) «MEND
ENBRFG SETA ANBRFG+1
&RREG] SETA RSYSLIST(ANRREG)
RDISP SETA RDISP+RINCH#4&+4
&INC SETA )
«CKRFG2 ANOP
& INC SETA RINC+1
AIF (ANBREG EQ &NPAR) JLDREG
ENBRFG SETA ANRREG+]
&BRFG2 SETA RSYSLTIST(ANBREG)
AIF (RRREG1+&INC EN &BREGZ2) .CKRFGZ2
&NRPFG SETA ANRREG=]
LAREG? SETA RSYSLTIST(ANRREG)
«L DRFG ATF (&INC GT 1) .LDMREG
L ABREGL.s&NISP. (04173)
AGO « CKREG]
+LDMREG  ANOP
LM RRREGL . s&RREG24 9&DISPe (0413)
AGO «CKREG]
+MEND ANOP
MEND
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2.2 General Assembler Subroutines

Assembler subroutines are used for strategic purposes to increase
overall system efficiency. The following subroutines listed by CSECT name,
with the stated purpose, are documented in this section:

1. AGIN: Supplies one file of binary read capability for the

blocked records.

2.  AGOUT: Supplies two files of binary write capability for

blocked records.

3. BDAM: Supp]ies‘one file binary read-write capability for

random access fixed records.

4. RWA: When called unconditionally ends program execution and

provides a system core dump.

Subsequent reference to these subprograms assume the requirements

of this section have been completed.

2.2.1 AGIN
2.2.1.1 FUNCTIONAL DESCRIPTION

This CSECT provides one file binary read capability for files with
fixed or fixed blocked records. The CSECT AGIN contains two entry
points: OPENAG which opens the input file on FT29F001; and AGREAD which
reads a single record for each call into the buffer address specified in
the call. It is the programmer's responsibility to insure space and
structure for the data record buffer with an array or common block
declaration containing the necessary space and structure.

2.2.1.2 MATHEMATICAL DESCRIPTION
- npone -

2.2.1.3 PROGRAM LOAD

Iv-11



Job Control Language

//AGINLOAD JOB (BR90O1,746) ,ANDERSON,CLASS=F
//STEP3 EXEC ASMFCL,PARM.ASM='LOAD,NODECK',PARM.LKED='LET,XREF'
*

//
5/* LOAD SUBROUTINE AGIN
*
//ASM.SYSLIB DD
/1 DD DSN=EARTHSAT.MACLIB,DISP=SHR
//ASM.SYSIN DD *

- Source Code -

//LKED.SYSLMOD DD DSN=EARTHSAT.LOADLIB,DISP=(NEW,CATLG),
// SPACE=(CYL,(10,2,20)),UNIT=2314,VOL=SER=IPIWRK,DCB=(RECFM=U,BLKSIZE=7294)
//LKED.SYSIN DD *

ALIAS OPENAG,AGREAD

NAME AGIN(R)

/*
//
Data Definition Description
ASM STEP
SYSLIB - Points to library for macro SETUP
LKED STEP

SYSLMOD - Library which will contain load module entry points
in CSECT AGIN

SYSIN - Link editor control statements for description referkto IBM 11nk‘
editor loader manual.

2.2.1.4  DATA DESCRIPTION

- none -
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2.2.1.5 FLOWCHART

SUBROUTINE AGIN

‘ ENTRY OPENAG ’ ' ENTRY AGREAD ,
-

y

OPEN FT29F001 LOAD FORTRAN
FOR ASSEMBLER INPUT . DATA ADDRESS

M
RETURN READ ONE RECORD
TO DATA ADDRESS

y

‘ RETURN ’

Iv-13



E 2.2.1.6  SOURCE CODE
:

PRINT NOGEN
FNTRY. OPFNAGsAGREAD

: AGIN CSECT
§ OPEMAG  SETUP 13
' OPEN  INPUT
L 13¢4(0s13)

RETURN (14412) +RC=0
AGRFAD SETUP 173

L 3.N(041)
GET INPUT e ()
L 13¢4(0913)
RETURN (14+12)sRC=0
DONF CLOSE IMPUT
L 13+¢4(0,13)
RETURN (144+12)sRC=0
TNPUT 3104 ] DSNRG=PS+MACRF=(GM) s DDNAME=FT29F001+EODAD=DONE
“ND -
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2.2.2 AGOUT
2.2.2.1 FUNCTIONAL DESCRIPTION
This CSECT provides two file binary write capability for files with
fixed or fixed blocked records. The CSECT AGOUT contains three entry
points: AGOPEN which opens both output files, FT31FCOT and FT32F001;
ERRWRT which writes a single record from a user buffer for each call to
FT31F001; METWRT which writes a single record from a user buffer for
each call to FT32F001.
2.2.2.2 MATH DESCRIPTION
- none -

2.2.2.3 PROGRAM LOAD

Job Control Language

//AGOTLOAD JOB (BR9001,746) ,ANDERSON,CLASS=F
//STEP4 EXEC ASMFCL ,PARM.ASM='LOAD,NODECK' ,PARM.LKED="LET ,XREF'
* :

//

//* LOAD SUBROUTINE AGOUT
//*

//ASM.SYSLIB DD

// DD DSN=EARTHSAT.MACLIB,DISP=SHR
//ASM.SYSIN DD *

- Source Code -

//LKED.SYSLMOD DD DSN=EARTHSAT.LOADLIB,DISP=SHR,
// SPACE=(CYL,(10,2,20))

. //LKED.SYSIN DD *

ALIAS AGOPEN,ERRWRT ,METWRT ,AGCLSE

NAME AGOUT(R)

/*
/!
| Data Definition Description
ASM STEP
SYSLIB - EarthSat Macro location
LKED STEP

SYSLMOD - Subroutine Toad module Tocation

SYSIN - Link editor control statements refer to IBM Tink
editor and loader manual.

2.2.2.4 DATA DESCRIPTION
- none -
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2.2.2.5 FLOWCHART

ENTRY AGOPEN

]

\

SUBROUTINE AGOUT

ENTRY ERRWRT

\

ENTRY METWRT

\

ENTRY AGCLSE

Y

OPEN FT31Fpp1
: _ FT32F$$1
FOR ASSEMBLER
ouUTPUT

LOAD FORTRAN
OUTPUT
DATA ADDRESS

LOAD FORTRAN

OuUTPUT
DATA ADDRESS

CLOSE ASSEMBLER
FILES FT31F001,
FT32F001

y

RETURN

'\

\

PUT OUT ONE
RECORD ON
FT31F001

PUT OUT ONE
RECORD
ON FT32F001

\

RETURN

\

RETURN

VL_______\
RETURN

REPRODUCIRILITY OF THR
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2.2.2.6 SOURCE CODE

PRINT NOGEN
ENTRY AGOPENJERRWRTsMETWRT»AGCLSE

AGOUT CSECT
AGOPEN SETUP 13

OPEN (OUTPUT s (OUTPUT) sOUTPUZ2,s (OUTPUT))

L 13+4(0+13)

RETURN (14412)4RC=0
ERRWRT SETUP 13

L 350(041)

PUT OUTPUT (3)

L 13+4(0913)

RETURN (14+12) 9RC=0
METWRT SETUP 13

L 3+0(0y91)

PUT OUTPUZ2s (3)

L 1394(0513)

RETURN (14412)9sRC=0
AGCLSE SETUP 13

CLOSE 0OUTPUZ

CLOSE OUTPUT

L 13+4(0+13)

RETURN (14+12)sRC=0

OQUTPUT DCB DSORG=PSsMACRF=(PM) yDDNAME=FT31F001
ouTPUZ DCB DSORG=PSsMACRF={(PM) yDDNAME=FT32F001
. END

Iv-17



2.2.3 BDAM SUBROUTINE
2.2.3.1 FUNCTIONAL DESCRIPTION

The CSECT UPDATE contains four entry points: HSTOPN which opens the
input, ouput file HISTORIC and defines the buffer location; HSTCLS which
closes the HISTORIC file; HSTRD which reads the Ith record from HISTORIC
where I is user supplied; HSTWRT which writes the Ith record to HISTORIC
‘where I is user supplied.
2.2.3.2 MATH DESCRIPTION

- none - |

2.2.3.3 PROGRAM LOAD

Job Control Language

//BDAM JOB (BR9001,746) ,ANDERSON,CLASS=F

//STEPS EXEC ASMFCL,PARM.ASM='LOAD,NODECK',PARM.LKED="'LET,XREF"
/1* .

/5* ~ LOAD SUBROUTINE BDAM

//*

//ASM.SYSLIB DD

// DD DSN=EARTHSAT.MACLIB,DISP=SHR
//ASM.SYSIN DD *

- Source Code -

//LKED.SYSLMOD DD DSN=EARTHSAT.LOADLIB,DISP=SHR,
// SPACE=(CYL,(10,2,20))

//LKED.SYSIN DD *

ALIAS HSTOPN,HSTCLS ,HSTRD,HSTWRT

NAME UPDATE(R)

/*
//
Data Definition Description
ASM STEP
SYSLIB - Points to library for macro SETUP
LKED STEP

SYSLMOD - Library which will contain load module entry points
in CSECT AGIN

SYSIN - Link editor control statements refer to IBM link
editor Toader manual.

2.2.3.4 DATA DESCRIPTION

- none -
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2.2.3.5 FLOWCHART SUBRGUTINE BDAM

ENTRY HSTOPN ENTRY HSTCLS ( ENTRY HSTRD ) ( ENTRY HSTWRT ’

\ i / y

ESTABLISH BRANCH ESTABLISH BRANCH ESTABLISH BRANCH ESTABLISH BRANCH
ADDERSS OFFSET =0 ADDRESS OFFSET = 4 ADDRESS OFFSET = 8 IADDRESS OFFSET =1
IN REGISTER 2
ESTABLISH ) Y Y

ADDRESSABILITY -

Y

LOAD BRANCH
LIST ADDRESS

Y

ADD OFFSET TO
LIST ADDRESS

%
?
3
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BRANCH TO OFFSET

SUBROUTINE BDAWv

LIST ADDRESS

Y

OFFSET =0

OFFSET = 4

OFFSET =8

OFFSET =12

Y

Y

STORE ADDRESS
OF DATA AREA
IN AREA

CLOSE BDAM FILE

LOAD RECORD
NUMBER
TO BE READ

LOAD RECORD
NUMBER
FOR UPDATE

OPENBDAM FILE

Y

:f RETURN \¢

Iv-20
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LOAD AREA
ADDRESS

LOAD AREA
ADDRESS

i

READ REQUESTED
RECORD

WRITE UPDATED
RECORD




2.2.3.6  SQURCE CODE

UPDATE CSECT
ENTRY HSTOPNsHSTCLSsHSTRDyHSTWRT

HSTOPN LA 2s0
R 28(15)

HSTCLS LA 2v4
R 20 (15)

HSTRD LA 2+8
A 12(1%)

HSTWRT LA 2412
SETUP 13

%
LA 3+RRANCH
L 3+40(243)
RR 3

#

OPEN L 2+0(1)
ST 2+ ARFA
OPEM  (HISTORIC,UPDAT)
R RFTURN

#

CLOSF CLOSF HISTQRIC
2] RFTURN

#

READ L 2¢0(1)
L 2+0(?)
ST 2sPOSITTON
L 35 ARFA

READ  DECRBRsDIWHISTORIC (3)s'Sts0,4,POSITIONT
CHECK DECRR

R RETURN
#* .
WRITF L 2+0(]1)
L 2y0{2)
ST 7+RPOSITINN
! 29 ARFA -

WRITE DECRWsDTsHISTORISa£3) 905 50+P0SITIONS]
CHECK DFCRW
L]

RETURN L 13¢4(13)
RETURN (14412)RC=0
"
ARF A DC Feor
POSTTION NDC Fepe
RRANCH De A(OPFNSCI.OSFsRFADJWRITFE)

3

HISTNRIC NCR DSOPG=DAVMACRF=(RICoWIC) s DDNAME=HISTORIC,NPTCD=R
FND
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2.2.4 RWA SUBROUTINE
2.2.4.1 FUNCTIONAL DESCRIPTION

The CSECT RWA has one entry point: ABED which abends the program
for dump with user 200 condition code. Useful in debugging under unusual
conditions.

2.2.4.2 MATH DESCRIPTION
- none -

2.2.4.3 PROGRAM LOAD

//RWALOAD JOB (BR9001,746) ,ANDERSON,CLASS=F
;;iTEPG EXEC ASMFCL,PARM.ASM='LOAD ,NODECK' ,PARM.LKED="LET,XREF"

;5: LOAD SUBROUTINE ABEND
//ASM.SYSLIB DD

/1 DD DSN=EARTHSAT.MACLIB,DISP=SHR
//ASM.SYSIN DD *

//LKED.SYSLMOD DD DSN=EARTHSAT.LOAD,DISP=SHR,
// SPACE=(CYL,(10,2,20))

//LKED.SYSIN DD *

ALIAS ABED

NAME RWA(R)

/*

//

Data Definition Descripticn

ASM STEP
SYSLIB -~ Points to library for macro SETUP

LKED STEP
SYSLMOD - Library which will contain load module entry points
in CSECT AGIN

SYSIN - Link editor control statements refer to IBM link
editor loader manual.

2.2.4.4  DATA DESCRIPTION

- none -
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2.2,4.5 FLOWCHART

SUBROUTINE RWA

ENTRY ABED

ABEND PROGRAM
COND CODE =200

/

\
( STOP )
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2.2.4.6 SOURCE CODE

ENTRY ABED
RWA CSECT
ABED SETUP 13

ABEND 2009sDUMP,STEP
L 13+4(0+13)
RETURN (14412)RC=0
END -
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3.0 HISTORIC AND SITE SPECIFIC DATA FILE GENERATION

System requirements for site historical constants and seasonal
initialization are met by generation of three data bases:

1)  the agronomic-historic (Figure 3.1);

2) the meteorological-historic (Figure 3.2);

3) the season agronomic (Figure 3.3).

Each data base supplies specific information at the appropriate
cell level required for system operation. The sequent diagrams, Figures
3.1, 3.2, 3.3 relate the data and the programs required to generate a

specific file.

3.1 Agronomic-Historic File Generation

Construction of the agronomic-historic file used to model plant
growth requires three programs:
1)  HISTGEN which creates the record organization, calculates the
latitude, longitude, of each i, j, k;
2) ‘HISTADD which enters the state, county, crop reporting district,
soil type assignment for each i, j, k;
3) HISTUP which enters the start BMT and planting date for each
i, 3, k.
The following information is contained in each record of this file:
1) i, 3, ks
2) latitude, longitude of i, j, k;
3) state county, crop reporting district;
4) soil type indicator;

5) planting date.
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HISTORIC AGRONOMIC FILE

HISTGEN

GENERATE
SKELETON
HISTORIC
FILE

‘HISTORIC
SKELETON
FILE

HISTADD

" HISTORIC N GENERATE
AGRONOMIC » HISTORIC
DATA DATA FILE

INTERMEDIATE
HISTORIC
FILE

P

- GED En e e G D ews s ems ame ewe Sme e e uan [ e s @ e @m  em T e W anp e SR

}  HISTUP
CHANGES TO N UPDATE SPECIFIC
AGRONOMIC : . ENTRIES IN
FiLE . HISTORIC FILE

AGRONOMIC
HISTORIC
FILE

REPRODUCIRIT,/TY O THY

FIGURE 3.1 V ORIGINAL Facn B POOR
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HISTORIC METEOROLOGICAL FILE

STAN
GENERATE:
HISTORIC - - METEOROLOGICAL
STATIONS HISTORIC
FILE

HISTORIC
STATION

DATA

Y METGEN

AGRONOMIC INSERT BMT ON

HISTORIC = MET HISTORIC
FILE TAPE

MET
HISTORIC

FIGURE 3.2
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PLANTING DATE
GROWTH TO DATE
(BMT)

SITE SPECIFIC AGRONOMIC INFORMATION

HISTORIC
AGRONOMIC
FILZ

l INITIAL

. GENERATE START

FIGURE 3.3

CONDITIONS FILE

AGRONOMIC
., START
CONDITIONS
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3.1.1 HISTGEN

3.1.1.1 Functional Description

The program HISTGEN performs two primary functions:
1) creates the record organization for the agronomic-historical
file;
2) assigns grid i, j, k and associated latitude-longitudes to
each output record.
Records are stored in ascending sequence according to i, j, k. The
first record generated is a null record to allow random access of data

records beginning with the key of 1.

3.1.1.2 Mathematical Description

Grid Mesh Structure: The grid mesh structure is rectanguiar to a

polar stereographic projection of the northern hemisphere. The spacing
between successive midpoints at mid-latitude is about 25 nautical
miles. The j axis is parallel to the great circle defined by 100°E
longitude and’80° W longitude. The North Pole is at (i=257, j=257).

The equations relating latidude (1at) and longitude (Ton) to ijk are:

j =257 +r cos a

j =257 +r sina
where r = 249.635 tan ({(90°-1at)/2)
a=10 - lon

longitude is defined as positive in the eastern hemisphere and
negative in the western.
This grid mesh defines the points at which the meteorological input

parameters are determined.
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3.1.1.3 HISTGEN EXECUTION

Job Control Lanquage

//HISTGEN JOB (BR9001,746) ,ANDERSON,CLASS=F
// EXEC FORTGCLG,PARM.FORT="'MAP,ID'
//FORT.SYSIN DD *

- Source Deck -

//LKED.SYSLIB DD ,

// DD DSN=EARTHSAT.LOADLIB,DISP=SHR

//GO.FT31F001 DD DSN=HISTS,DISP=(NEW,CATLG),VOL=SER=IPIWRK,
//  DCB=(RECFM=F,BLKSIZE=40),UNIT=2400-4

//GO.FT32F001 DD DUMMY,DCB=BLKSIZE=80

/*
//
Data Definition Description
LKED STEP , ‘
SYSLIB - Makes available additional general subroutines
supplied by EarthSat
GO STEP
FTO6FO0T - No Data
FTO6F001 - Printer file for FORTRAN error messages
FT31F001T - Intermediate agronomic historic file
FT32F001 - Unused output file

3.1.1.4 DATA DESCRIPTION

- none -
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3.1.1.6 FLOWCHART HISTGEN

ENTRY MAIN

\

SET UP FOR DUMMY
HISTORICAL RECORD

CALL AGCOPEN

Y

CALL ERRWRT

\

COMPUTE LATITUDE (LAT
————p{ 8 LONGITUDE (LON) FOR
I, 4, K COORDINATE

CALL ERRWRT
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o ReNe]

50

3.1.1.6  SOURCE CODE

INTFGER#®? STATF ¢ COUMTY oCRDeSNTL9PLNDATSTSTSIT
INTEGER#®4 T

RFAL*4 ROWCOL o XaY

FEAL#4 LATnlﬂNsYL“TPM.YLDAPFqTNC(Poﬁ)
COMMON/HIST/ 1 aMoKoLAT«LONsYLNTRNSYLDADF 9 STATF o
XCOIUNTY s CRNaSNTL «PI NNDAT o TSTSIT

DATA ‘INC/OQC’OOQFJQ-QSQnoSQ-.S"'oS’OoS?"OH/
CALL AGNPEN

STATE=D

COUMTY=0

CRD=0

SQTIL=0

PLMDAT=0

TSTSIT=n

YLNTRN=0,.1

L=0

M=

— XCw-
- ]
“ oo 2

=0.0
LON=0.0
YLDADF=0l0
CALL ERRWRT (1)

MA QR | NOR

NN S0 T=PNA«236

L=1

NO 850 J=335.3A2

M=)

nO 50 K=1e4
COL=FLOAT(T)+TNC(]eX)
ROW=FLOAT () +TNC (2 .K)
X=(PET =~ROWY /(PRT 4=C0L)
Y=ATAN (X)
LNAN==170,=57,2958*Y

X2 (POAW=28T7.) /(P43 ,6384SIN(Y))
LAT=90,+114,5015AATAN(X)
CALL ERRWRT (L)

CONTINUF

STNP

TZ !

BEPROD{JCW?? Ty OF TR

Ao
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3.1.2 HISTADD

3.1.2.1 Functional Description

The program HISTADD-updates inplace the following items in the file
generated by HISTGEN:

1) couﬁty location of 5, Js

2) state 16cation of i, J;

3) crop reporting district of i, J;

4) soil type of each i, J;

§)  produces an updated historical file.

3.1.2.2 Mathematical Description

- None -
3.1.2.3 HISTADD EXECUTION
Job Control Language

//HISTADD JOB (BT9001,746),BELKNAP,CLASS=F
//S2 EXEC FORTGCLG,TIME.GO=5,REGION.GO=100K
//FORT.SYSIN DD *

- Source Deck -

//LKED.SYSLIB DD
// DD DSN=EARTHSAT.LOADLIB,DISP=SHR
//GO.SYSIN DD *
Unit 5 Data Deck

//RISTORIC DD DSN=HISTS ,DISP=(OLD,KEEP ,KEEP)

/*
//

Data Definition Description

LKED STEP
SYSLIB - Makes available additional general use
subroutines supplied by EarthSat

GO STEP
FTOSF001 - Card data (Section 3.1.2.5)
FTO6F001 - Printer output (Section 3.1.2.7)
HISTORIC - Intermediate agronomic historic file
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3.1.2.4 DATA DESCRIPTION

FTO5F001 INPUT CARD DATA

1. SEQUENCE
LOCATION AND
SOILS DATA CARDS INDETERMINATE LOCATION AND
NO. OF CARDS SOIL DATA CARD
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LOCATION & SOILS DATA CARD

Format: (13,14,12,411,4(1X,211,12,I1)

Variable Format Cols Description

n I3 1-3 I Location

Jl 14 3-6 J Location

N1 12 7-8 multiple K cell assignment
indicator

KG(N) 411 9-12 K cell assignment for cell N
in KG if applicable

LGC1,1) Il 14 State of I,J,K

LG(2,d) Il 15 Crop Reporting district of I,J,K

LG(3,J) J2 16-17 County of I,J,K

LG(4,d) 1§ 18 Soil type of I,J,K

LG(1,4) 1 32

LG(4,4) 1 36

Sample Card:.

307 1343 1 11933 14TTH AT 1434l

0 ﬂﬂﬂﬂﬂﬁ0BﬂOUUBUﬂﬂﬂDUOUDOUBUOﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂDDU000000DDHUOUUDHUDUUUUGUGUUUUDDUDUOBDGU
2105 E 2 E S NN EY RN DN BT B BUB R VR BB ARBNNLCREEOBHRST RIS R THAN AR S HETHELUITBABIEN N
IR R R R R RN R N R I RERERRRE R AR RR R SRR RN AR R AR AR A R R RRRERRR RN RN

222221222 1 2222222222222222222222222222222222222222222222222222222222222222222
3333 3 3333 3333 33333 33333 3333333333333333353333333333333333333333313333333133
K434 444444444 44 44 44444 4 AA44 44440440444 8040244448440834444444444248284444
555555555959548555 §5655% RS, 5555555 5555555555555555555555550555655550555555333
65668666665856665866565866650666685&66566556506658656666665BGBGGBGGEGBﬁGBGﬁBGBGﬁ
11 77777777771177777777717777777771117777777711777717777777177777717771771771177
IIBBBG8888888R888880888888833838888380888853888888888888038BBBBHBBBS388888888888
939993899
11343 s

9999999999¢5599905695099898999999059999905695¢999099899§99908898998990893539638
51 Ny
PRYOR

0L N3 LIS 06 AP 1A 19 2020 20 73 74 75 26 71 18 2930 30 3233 34 35 36 373833 40 41 &2 43 48 45 46 47 48 49 50 5 32 3300 59 Bk il 5059 60 61 B2 43 G4 BB 66 SISEETIM U e IS
08!

LY~
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3.1.2.5 FLOWCHART HISTADD

( ENTRY MAIN )

v
( CALL OPENHS )

_READ 5TART I.J

| NUMBEROF|,J(N1).TO EOF A
PROCESS, KEY VECTOR, >

CHARACTERISTICS
VECTOR

MULTIPLE CELLS NO

N1 O
YES
YES NiCELLS
PROCESSED -

YES

FOUR K CELLS
COMPLETE

CALL SETUP

FOUR K CELLS
PROCESSED

KEY = KEY VECTOR
ENTRY K

CALL SETUP

IV-36



HISTADD

Y

PRINT CELL COUNTER
FOR STATE

!

PRINT CELL COUNTER

—

FOR STATE, CRD i

CRD > 97 No
YES

PRINT CELL COUNTER,"
CRD COUNTER FOR -

STATE, COUNTY

STATE > 4?

CALL CLOSHS

‘ STOP '

Iv-37




SUBROUTINE HISTUP

ENTRY

COMPUTE HIS"I‘OF{ICALj
FILE RECORD NO.
FROM I, J, K COORD

RECORD NO.

PRINT ERROR MESSAGE
= 3024?

READ RECORD FROM
HISTORICAL FILE
(CALL HSTRD)

|

INSERT STATE, CRD,
COUNTY & SOIL
INTO RECORD

!

COMPUTE SOIL MAP
COORDINATES
FROM I, J, K

/

STORE SOIL MAP
ARRAY
SOILA(12,42) =SOIL

' ,

WRITE RECORD BACK /
TO HISTORICAL FILE RETURN

(CALL HSTWRT)
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’

SUBROUTINE OPENHS

ENTRY OPENHS

ENTRY CLOSHS

CALL HSTOPN
OPEN DIRECT ACCESS
FILE FOR I/D

CL.OSE DIRECT ACCESS
FILE (CALL HSTCLS)

\

INITIALIZE SOIL
MAP ARRAY
SOILA{1J) =0

PRINT SOIL MAP

Y

RETURN

Y

RETURN
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SUBROUTINE SETUP

ENTRY

LOOK UP STATE, CRD,
COUNTY, & SOIL FOR
K COORDINATE

CALL HISTUP

IS SOIL =0 N\
{1, 4 IN STUDY ARER)

FLAG NON SITE POINT

\

PRINT I, J, K, STATE,
CRD, COUNTY,
SOIL, FLAG

\

RETURN

INCREMENT COUNTER’

PRINT 1,4, K, STATE,
CRD, COUNTY, SOIL,
COUNTER

!

INCREMENT CELL
COUNTER FOR STATE

ISS{L.1) = ISS(L.1) + 1

!

INCREMENT CELL

- COUNTER FOR
STATE, COUNTY
IDS(L1, L2) = IDS(L1, L2)+1

\

INCREMENT CELL
_COUNTER FOR
STATE, COUNTY

1CS(L1,L.3) = ICS(LL,L3) + 1

y

INCREMENT CRD
COUNTER FOR

STATE, COUNTY
JCS(L1,L3) = JCS(L.1,L.3)+L.2




3.1.2. 6 SOURCE CODE

INTEGER%®4 KG(4)
INTEGER®2 LG(494) sISS(4)/64%0/9IDS(449)/36%#0/91CS(4478)/312%#0/
® JCS(4478)/312%#0/e110J19K1eL1el29L3sL 4
CALL OPENHS
N=0
WRITE (64999)
999 FORMAT(*]l 1 J K STATE CRD CO. SOIL'/)
S RFAD(S+10004END=60) I19J1eN1sKGsLG
1000 FORMAT (I39149012941194(1Xe211912511))
IF(N1) 10410430
10 DO 20 K=1l+4
. K1=K
K2=KG(K)
CALL SETUP(K1eK2sLGsT1eJl9NsISSeIDSsICSeJCS)
20 CONTINUE
GO T0 S5
30 DO 50 KK=1sNM1
DO 40 K=1+4
K1=K :
CALL SETUP(K1leloLGeIleJlsNeISSeIDSH»ICSsJCS)
40 CONTINUE
Jl=Jl+1
IF(J1eGTo36?2) I1=11+1
IF(J1.6T.362) J1=2325
50 CONTINUE
GO TO 5
A0 WRITE(A,2000)
2000 FORMAT(Y1STATE CRD CO. NOo CELLS'/)
DO 90 I=1ls+4
WRITE(6+3000) TsISS(I)
3000 FORMAT(1HO+I3+16Xs14)
DO 70 J=1+9
70 IF(IDS(IeJ)eGTe0) WRITE(644000) T9eJeIDNS(IeJ)
4000 FORMAT(1XeI395XeT1910Xs14)
DO RO J=1+7R
B0 IF(ICS(IeJ) eGTe0) WRITE(695000) I4JsICS(Ied)sJCS(IsJ)
000 FORMAT (1XsT3e9XsI1245X91449Xs13)
90 CONTINUE
CALL CLOSHS
STOP
END
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SUBROUTINF SETUP (K1eK2eLGsI19J1eN9sISSeIDSsICS»JICS)
INTEGER®2 LG(494)¢e1SS(4) 9IDS(499) 9ICS(4978)9JCS(4+78)
#  TleJleKlolLlsl2eL3sL 4
LI=LG(lyK2)
L2=L6(29K2)
L3=LG(3,K2)
L4=LG(44K2)
5§ CALL HISTUP(IlsJloeKlelL1lelL2sL3sL4)
IF(L‘G.GT.O) N=N+1
NP=N
WRITE(6+1000) T1leJleKlsbL1lel2eL39L4sNP
1000 FORMAT(1X 0214912941641 0X014)
‘ IF(L4) 20420510
10 ISS(LI)=ISS(L1)+1]
IDS(L1+L2)=IDS(L1,L2)+]
ICS(L14L3)=ICS(LY1sL3)+]
- JCS(L1eL3)=UCS(L1yL3)+L2
20 RETURN
END
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10
2000

SURKROUTINE HISTUP (I eJeKeSeCReCNSL)

INTFGER#2 T9JsKeSeCReCNySLISTATEsCOUNTYsCRD9SOTL9PLNDATSTSTSIT
REAL LAT.LON :
COMMON/HIST/IT 9 JJyKKoLATILONsYLDTND«YLDADF+STATE9COUNTY
X CRDsSOILIPLNDATSTSTSIT

INTEGER#2 COLINC(4)/1400091/sROWINC(4)/)914090/
INTEGER®2 SOILA(54456)

COMMON/SLAR/SOILA

11=1-205

J1=J~334

Kl=K .

N=112#(T1=1)+4%#(J)=1)+K

IF(NoLTe1.0ReN.GT.3024) GO TO 10

CALL HSTRD(N)

STATE=S

CR™=CR

COUNTY=CN

soTL=SL

12=(2#(11=1))+1+COLINC(K])

J2=(2#(J1=1)) +1+ROWINC (K1)

SOILA(I2+J2)=5S01IL

CALL HSTWRT(N)

RETURN

WRITE(6+42000) TIeJaKeN

FORMAT(//+10Xs'RECORD # ERROR v44144//)

RETURN

END
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SUBROUTINE QPFNHS

INTEGER#*?2 SOILA(S4¢56)sSTATFoCOUNTY9CRDoSOIL9PLNDAT9TSTSIT

INTFE.GER#®#2 CHAR(ﬁ)/'.'q'l"'Z'o'3'9'4'9'5'/

COMMON/HIST/II!JJOKKOLAT9L0N9YLDTNDOYLDADFQSTATEQCOUNTYQ

X CRDsSOIL«PLNDATSTSTSIT

COMMON/SLAR/SOTLA

CALL HSTOPN(IT)

) DO 10 I=1.54

DO 10 J=1+56
10 SOILA(IsJ)=D

RETURN

ENTRY CLOSHS

CALL HSTCLS

DO 20 I=1,54

DO 20 J=1456

K=SOILA(I.J)+1
20 SOTLA(I9J)=CHAR(K)

WRITE(As2000)

WRITE(6;2001)((SOILA(I;J)9I=1954)0J=1056)

WRITE(6+2007)
2000 FORMAT(1H1+//9s60Xs'SOTL MAP 1, /)
2001 FORMAT(40Xs54A1)
2002 FORMAT(1H14//)

RETURN

END
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3.1.2.7 SAMPLE OUTPUT:;
1 J K STATE CRU CO. SOIL

206 335 1 0 0 0 0 it
206 335 2 1 2 11 1 1
206 335 3 0 0 0 0 LA
206 33% 4 0 0 0 0 Wi
206 336 1 1 P 11 1 ¢
206 336 2 1 2 11 1 3
206 336 3 1 2 11 1 4
200 336 4 | 2 11 1 5
206 337 1 1 2 15 1 6
206 337 2 | 2 15 1 7
206 337 3 1 2 11 1 8
206 337 4 1 2 11 1 9
206 338 1 1 2 16 1 1u
206 338 2 1 2 16 1 11
206 338 3 1 2 16 1 12
206 335 &4 1 2 15 1 13
206 339 1 1 2 16 1 14
206 339 2 1 2 16 1 15
206 339 3 1 2 16 1 16
206 339 4 1 2 16 1 17
206 340 1 1 4 29 1 18
206 340 2 1 4 29 1 19
206 340 3 1 4 265 1 20
206 340 4 1 4 29 1 21
206 341 1 1 4 34 1 ce
206 341 2 1 4 34 1 23
206 341 3 1 4 29 | 24
206 341 4 1. 4 29 1 25
206 342 1 1 4 34 1 26
206 342 2 1 4 34 1 27
206 342 3 1 4 34 1 28
206 342 4 1 4 34 1 2y
206 343 1 | 4 34 | 30
206 343 2 1 4 34 1 31
206 343 3 1 4 34 1 3¢
206 343 4 1 4 34 1 33
200 344 1 1 6 44 1 34
206 344 2 1 6 43 1 35
206 344 3 1 6 43 1 36
206 344 4 1 6 43 1 37
206 34% 1 1 6 44 1 34
206 345 2 1 6 44 1 39
206 345 3 1 ) 43 1 40
206 34% 4 1 6 44 1 41
2U6 346 1 1 6 45 1 42
206 346 2 0 0 0 0 i
206 346 3 1 6 44 1 43
T 206 346 4 1 6 45 1 44
206 347 1 0 0 0 0 i
206 347 2 0 U 0 0 et
200 347 3 0 0 0 0 #arse i
206 347 4 0 0 0 0 i
206 348 1 0 0 0 0 e
206 348 2 0 U 0 0 G
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3.1.3 HISTUP

3.1.3.1

Functional Description

The program HISTUP performs the following functions:

1)
2)
3)
3.1.3.2

3.1.3.3 H

//HISTUP J
//52 EXEC
//FORT.SYS

//LKED.SYS

//
//GO.FT31F
// SPACE=(
// VOL=SE
//GO.FT32F
//HISTORIC
/%
//

LKED STEP
SYSLIB

GO _STEP
FTO5F001
FTO6F001
FT31FPQ1
FT32FpP1
HISTORIC

2.1.3.4

adds i, j planting date to agronomic historic file;
adds i, j start BMT to agronomic historic file;
generates tnz final version of the agronomic historic file.

Mathematical Description

- None -
ISTUP EXECUTION

Job Control Language

0B (BT9001,746),BELKNAP,CLASS=F
FORTGCLG PARM.FORT='ID,MAP',TIME.GO=5
IN DD *

- Source Deck -

LIB DD
DD DSN=EARTHSAT.LOADLIB,DISP=SHR
001 DD DSN=HIST.G1,DISP=(NEW CATLG),UNIT=2314,
CYL,(10) ,RLSE,CONTIG)
R=IPIWRK,DCB=(RECFM=F ,BLKSIZE=40)
001 DD DUMMY,DCB=BLKSIZE=80
DD DSN=HISTS,DISP=(OLD,DELETE ,KEEP)

Data Definition Description

Makes available general use subroutines
generated by EarthSat

- No data cards

- Printer output (Section 3.1.3.7)

- Final agronomic historic file

-  Dummy file

- Intermediate agronomic historic file

DATA DESCRIPTION

- none -
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PO,

3.1.3.5 FLOWCHART HISTUP

ENTRY MAIN

CALL HSTOPEN

CALL AGOPEN

i

ZERO DATA IN
COMMON BLOCK
HIST

Y

‘ CALL ERRWRT

N———

CALL START

ALL 1JKs YES

COMPLETE

CALL START

UPDATE PLANTING
DATE AND SOIL
TYPE INDICATOR

CALL ERRWRT

NEXT RECORD

Iv-49
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. SUBROUTINE START

ENTRY START

NO

FIRST ENTRY? P

Y

RETRIEVE CRD, SOIL, &

READ RECORD STATE FOR |, J, K FROM

ARRAY DESC

#»{ FROM HISTORIC
\ FILE

Y )

STORE CRD, SOIL, &
STATE FOR I,J,K
IN ARRAY DESC

UPDATE PLANTING
DATE AND BMT

\

YES /
> RETURN

3024 RECORDS?
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3.1.3.6  SOURCE CODE

10

INTEGER#2 STATFsCOUNTYsCRDeSOTLIPLNDATSTSTSIT
REAL LATSLON
COMMON/HIST/ITsJJoKKsLATILONsYLDTND s YLDADF »
XSTATEsCOUNTYsCRDsSOILsPLNDATSTSTSIT
CALL HSTOPN(II)

CALL AGOPEN

I1=0

JJ=0

KK=0

LAT=0.

LON=0,

YLDTND=0.

YLDADF=0.

STATE=0

COUNTY=0

CRD=0

SOTIL=0

PLNDAT=0

TSTSIT=0

CALL ERRWRTI(II)

CALL START (19191 eIPL«BRMT4ISOIL+ISTVICRD)
DO 10 L=1+3024

CALL HSTRD(L)

I1=11~-205

Ji=JJd=334

K1=KK

CALL START(J1eJl oK1 sIPLsBMTeISOILSISTHICRD)
PLNDAT=IPL

IF(SOILLEQ.4)SOIL=27
IF(SOIL.EQ.3)S501IL=14

CALL ERRWRT(IT)

CONTINUE

CALL HSTCLS

STOP

END
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10
20

SUBROUTINE START(I9JsKsPLDATsBMTISOILsISTyICRD)
INTEGER#2 STATE sCOUNTYsCRD9SOILsPLNDATSTSTSIT
INTEGER#2 PLDCRD(944)/1374145914391459147916691649040,
X 144+132913191279122+127913291139117

X 150901489143914691460146915091439138,
X 13791379041309130909123912390/

INTEGER#2 DESC(4+28427)/3024%0/

REAL LATLLON

INTEGER PLDAT

REAL BMTS(994)/142790e790e829007906590e649067390e09000
X 0e791¢591¢5391e7591e¢959147591e509264052.05
X 060990e27906739004590065956450060090e7301e14s
X 1.2"1.24’0.0091052910529000091081!108190000/
DATA NCP/O/
COMMON/HIST/II9JJoKKsLATsLONsYLDRTND s YLDADF ¢STATE ¢ COUNTY s CRD ¢
X SOILsPLNDATSTSTSIT

IF(NCP.GT.0) GO TO 20

DO 10 IJ=1,3024

CALL HSTRD(IW)

J1=JJ=334

I1=11-205

DESC(KKQlell)’100*CRD+10*SOIL+STATE

CONTINUE

NCP=NCP+1

T1J=DESC(Keds I)

IST=MOD(IJe10)

ICRD=TIJ/100

ISOIL=MOD(IJs100)

ISOIL=ISOIL/10

PI.DAT=151

BMT=0.

IF({IJ.LTal) RFTURN

PLDAT=PLDCRD(ICRD«IST)

AMT=BMTS(ICRDsIST)

RETURN

END

IV-52



3.2 Meteorological Historic File Generation

Construction of the meteorological historic file requires two

programs:

1)  STAIJ, which generates the historical station intermediate
meteorological station file;

2) METGEN which adds the agronomic information and generates the
final meteorological historical file. This file is necessary
to proper utilization of meteorological station reports. The
record in this file contains:

1) i, 35
2) Weights for station reports of six closest stations;
3) BMT;
4) planting date.
3.2.1 STALJ

3.2.1.1  Functional Description

The program STAIJ functions are:

1) for each i, j locate the six closest weather stations;

2) to compute the inverse distance weights of each station;
Records are stored in ascending i, j and each record contains:

1) i, 3

2) six closest station numbers;

3) distance weights for six closest stations.

3.2.1.2 Mathematical Description

Station weights:

1. o]
W =X » L
m dm d;
where wy = station weight
dm = station m's distance from i, j
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di = distance by station from i, J
Grid mesh structure:
The equation reiating latitude (LAT) to Longitude (LON) to i and j

257 + r cos a

i

J 257 + r sin a
where
249.635 tan (( 90°-LAT)/2)

10 - LON

Y\

a
and longitude is defined as positive in the eastern hemisphere
and negative in the western

3.2.1.3 STAIJ EXECUTION

Job Control Language

//STAIJ JOB (BT9001,746) ,HEITKEMPER,CLASS=D
//ST1 EXEC FORTGCLG ,REGION.G0=95K,TIME .GO=05
//FORT.SYSIN DD *

Fortran Source Code

//GO.SYSIN DD *
Unit five (FTO5F001) data cards

//G0.FT30F001 DD DSN=LHG.STAIJ,UNIT=2400—4,DISP=(NEW,KEEP),
// DCB=(RECFM=FB,LRECL=66,BLKSIZE=660)

/*
//

Data Definition Statements Description
GO STEP '
FTO5F001(SYSIN) card data (Section 2.2.1.4)
FTO6F001 Printer file (Section 2.2.1.7)
FT30F001 Intermediate meteorologic historic

tape.

3.2.1.4  DATA DESCRIPTION
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FTO5F001 INPUT CARD DATA

1. SEQUENCE
STATION LOCATION 34 CARDS STAJAC_:_': légg%ﬂON
LYCMETER DATA 2 CARDS ;:ﬂ"ﬁ;i‘;
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STATION LOCATION DATA CARD

Format: (I2, 15, 5A4, F5, 1X, F7.2)

VARIABLE FORMAT COLS DESCRIPTION

NUM(T) 12 1- 2 Ith Station Number
ID(1) 15 3- 7 Ith Station Identifier

STA(I,1) Ad 8-11

STA(I,2) A4 12-15 Ith Station Name

STA(I,3) A4 16-19

STA(1,4) A4 20-23

STA(I,5) Ad 24-27

LAT(1) F5.2 28-32 Ith Station Latitude

LON(I) F7.2 34-40 Ith Station Longitude

SAMPLE CARD:

CiEPEEsd 0 I RERPERN LTI Lo b= o U

UDUUUUUUHUUUUDU000000000UUOHUNUUDUUBUUUBﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂnﬂﬂﬁﬂﬂBBDUUUUDUBG

epoogo0cB00e
2345518 RNNNNEEIENRNNBUBBABNNIRAUDKIB D1 424744 45 16 AT 48 40 S §1 52 53 %6 5 55 50 880 6061 62 63 U4 S5 G ET R E 0N AT IR RIRIRLR!
RS RRRERARARRRRAN 11111Illll1111111111!1I1Illlll|l11111111111111Illllllllllllll

9 2 221222221121121211 222222222222222222222222222222222222222222222222222222222222
33333333333333333333333333333~3333333v3w3333333333333333333333333333333333333333
N R R LR RN EEREEEE. 4444 44 4444444_44444444444444444444444444444444444444444
55555 55555555559555 53 55 §3 5555555555555555555555555555555555&&55555555555
6666 66566666565886586666606656558866656_GBGGESGEBGGBEEEBGGBGEEGGBEBEBBBBEBBEGBS
11 11777177717777777711177177177777711777777771777771717177717777771777111777717
BBBBSBBSB38888888888838808888 838888 88888888888888888988888BHRHBBSRBSSSBBSEBHB
95999¢ 3
P T3S J

6 .!
PRYOR

909999999999 9849999999839 9999999999999999999999999999999999&993999999

8
SOIﬂ‘I‘ IR NNl NP NNUB /I BBLOOS 4445 46 42 48 49 50 51 57 53 44 5 56 51 58 59 CO 61 OV LR RN RN R 138
508
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LYCMETER DATA CARD

Format: (213, 1215)

VARIABLE FORMAT COLS DESCRIPTION
I I3 1- 3 Lycmeter 1
J I3 4- 6 | Lycmeter J
I HOLD(1,1) I5 7-11 1st Station Number
I HOLD(1,2) I5 12-16 Weight Associated with Station 1
I HOLD(6,1) 15 57-61
I HOLD(6,2) I5 62-66

SAMPLE CARD:

R AR R C AL R R R SRR SLL I S

] 0000000000000000000000000000C000CD0000000000002 agooooo0000ROODOO00000000
PN RN EHENN NN BBABBNNTDAN ﬁl&ll!llill(ltZl!ll4:46(14!(9Snil51515155555]‘!595ﬂ51ﬂ535 65 65 61 6 63 10 21 12 13 14 1595 10 18 19 60
RREERERRRRRRR AR R AR RN RN RRERARRERERRRERER IRERER RN R ARRRRRRRRRRE
222222272222222222222212221121 222,2222222222222222222222222227222222222222222222
333 33333 .333 3 333 1333 33333333333333333333333333333333333333333333333333333333
Q4444 4408448 4444444 444 4444444444444444444444444444444444444444444444444444444
555555555555%53 55555555555555555555555555555555555555555555555555555555555555555
6666 ﬁﬁ5565568GG68668656556GE555566066655BSﬁﬁﬁEBEGBGSG568Gﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ
11177117777171711717777717777777777771717771117777777177777777777717117711111111
§88636886886886068688888388886888880888 3908868886668 65688688060883L5800888086808888888

99989999999935999% 99598 889 99999999999996955959989965995948990995838999853
%gnnn;sansmnuz:4nun|noun:unnnunmuuuuumuuwmmﬂnunﬁnnnmmuuuhwmummunun)~nnmm

999989939
113145618

6!
PRYOR
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3.2.1.5 FLOWCHART PROGRAM STAIJ

ENTRY MAIN

READ STATIONS,
LATITUDE, LONGITUDE

CALL GRIDEM

LAST I, J
1=27,J=28

CALL SUB

COMPUTE LATITUDE,
LONGITUDE OF 1,J

y
COMPUTE DISTANCE
TO STATION FROM |, J

\

EXTRACT 6 CLOSEST A
STATIONS
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: PROGRAM STAWJ

COMPUTE INVERSE
DISTANCE STATION
REPORT WEIGHT

Y

__PRINTI,J
ASSIGNED STATIONS

Y

| : ARCHIVE 1,J
INFORMATION
ON TAPE
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SUBROUTINE GRIDEM

ENTRY GRIDEM

COMPUTE STATION 1, J

l

__ PRINT STATION,
LATITUDE, LONGITUDE,
[

RETURN

SUBROUTINE SUB

ENTRY SUB

READ LYSIMETER DATA

l

WRITE LYSIMETER DATA

RETURN
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3.2.1.6 SOURCE CODE

p?
10

1R

414

N3

INTEGER®? MM (S0)e TONTSC(6e2)

INTFGER®4 STA(S045) o ID(5N)

REAL#4 LAT(50) 4LON(S0) «DIS(5N)

ITOT=34

LLL=0

DO 22 I=1.17NT

REAN  (S910) NUM(T)oIN(I) ¢ (STA(Tod) ed= 1oS)YoLAT(T) 0 LON(T)
LOMOI) ==1_ON(T)

CONTINUE

FOPMAT (TP e 153584 4FR 241X 4F7,2)

CALL GRIDEM(LAT I NONeTINeSTACTITNT)

PRINT1R

FORMAT (1H1. WhXa VTV aGX gt )0 s X et STAT 44X e 'R] T 43IXG'STA YadXgtRPI,
#* 1Xc'STA’04Y-'p?'o?xc'CTA'94X-'P4'9?X0'QTA'94XQ'RC'9
# AN PSTA W 4Y G IDAY)

PO} I=2064737

PO 1 J=3254362

LLL=LLL+]

IF (LLL MF, S5) GO TN 414

PRINTIR

LLL=0

IF(T «FNe 20A JANN, J E0. 351) CALL.SUR

IF (T «FQe P06 JBMD, U F0, 35]1) 50 T0 1
IF(]I «FQ.PNE (AND, J FR, 3A2) CALL SUR
IF (Y oFQ.P06 JBND, J JEOH, 3167) GO T0 )
F1=7257.~1

FP=P87 e=~J

F3=1=-257,

Y=ATAN(F1/F2)

CLON=1,3962R32-Y
CLAT=1.571=2%ATAN(F3I/(P49,A354STIN (Y)))
DR 2 L=14170T

NUM (L) =L

DSUR=CNS (1,571~ LAT(L) #401745329) %#CNS (]1,571=CLAT)
*O+STN (1eB7)1=LAT(L)#*4,01745329)4#STN (1.571=CLAT)
®ACOS (LON(L)#,01745329=C|.0N)
DSHR=ARCOS (D<A

PIS(L)Y=DSUYR#3I437,74R

CONTINUFE

DN 3 K=le6

L=K+1]

NN & M= «TTOT

IF (DIS(K) LT, DTS(M)) GO T0 4

D=DTS (K)

N=NUM (k)

DIS(K)=NTS (M4)
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111

110

NUM (K ) =MUM (M)

DIS (M) =D

NUM (M) =N

COMNTINUE

CONTINUF

DTOT=0,.0

N0 7 K=146

DTOT=(1,/NTS(K))+NTNT

CONTINUF '

DO 5 K=]l,.6

TODTSC(Kel)=NIM(K)
TODISC(K9?2)=(1./7(NIS(K)#NTAT) ) £1000.

CONTINUF

WRITE(304111) ToJa ((TONISC(K L) ol =107P) aK=146 )
FORMAT(213,41215)

WRITE (64110) Ty.Je ((TONTSC(KalL) sl=1eP) aK=146)
FORMAT (1Xy?PT641275)

CONTINUF

END
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SUBROUTINE GRTIDFM(LAT <L ONsIDeSTAITOT)
INTEGER#®4 STA(RD5) o T1D(50)
REAL#®#4 LAT(RO)!L“H(RO)
PRINT 8
B FORMAT (1H1)
PRINT 10
10 FORMAT (7Xo TN a12Xe ISTATION ¢ 10X o ' LAT 95X s LONY 06X et T sTXyt.J0)
DO 11 I=1.1ITOT
R=249,A35#TAM( (15711 AT (]) %, 0174%3?9)/? )
A=41745329-LON(I)#,01745326G
- C=25T7.+R#*CNS (A)
D=R8T7 . +R#STNM (4)
LON(I)==LON(T)
PPINT 29T4ID(T) o (STA(I ) ed=195)9LAT(T) «L.ON(I)aCaD
? FORMAT (1XoT2e2XaTB 04X e5Abs3XeFS5eletNVe2XgFGaletWtePX,
# F5,193X9F5.,1)
11 CONTINUE
RETURN
END
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SURRNUTINF SUR

INTEGER#2 THNLD(A2)

READ (54210) Taede ((IFALD(KeL) oL=10?) e K=145h)
WRITE (304210) TeJs ((THOLND(KsL) eL=1e2) 9K=146)
WRITE(Ae211) Tede ((THOLD(KolL) oL=1e2) eK=146)
FORMAT (21341215)

FORMAT (1Xe?16e121A)

RFETURN

END
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3.2.1.7 STAIJ SAMPLE OUTPUT

1 J STA Rl $TA R2 STA R3 STA R4 STA R5 STA R6
214 342 14 760 13 54 26 51 15 50 25 41 24 40
214 343 14 572 15 101 13 89 20 82 26 80 24 75
214 344 14 394 15 152 20 126 13 114 24 108 21 104

—21le 45 14 296 15 115 20 153 21 135 24 120 13 117

214 346 . 14 ._239 15 _ 183 20 170 21 loé 24 125 13 114
214 367~ T14.7199 21 195 __ 15 117 20 7% 4 129 24 122
216 " T368 T T 21 D220 T 20 1127 14 _ 168 15 164 4 151 16 122
214 349 2t 237 4 179 20 182 15 150 14 145 16 125
216 350 21 _ 261 _ 4 211 _ 20 150 15 136 14 127 16 126
214 351 __ 4 2Tl 21 230 20 137 16 124 15 122 14 112
214 352 4 343 _ 21 204 20 120 16 116 29 107 15 107
214 353 4 432 21 167 29 108 16 102 20 100 15 89
214 354 4 . 507 21 132 29 107 16 86 1 83 20 82
214 355 _ 4. 497 ___ 29 12F __ 21 119 _ 11 9% 16 83 7 .83
T2167 3567 4 a3 T 29 152 21 120 11 119 7 97 34 9%
214 357 4 328 29 183 11 146 21 117 34 113 7 110
2164 358 "4 "255 29 205 11 173 34 126 _ 30 1177 116
214 359° 29 216 __ 4 205___ 11 _ 198 | 34 134 30 130 T 1llé
2147736011 226 29 211777 4 T 1es 30 7 144 34 139 7112
216 7381 1L 256 29 197 _ 30 _ 162 34 161 4 136 1 107
214 362 __ 11 232 30 187 29 176 34 140 4 113 7 99

215 335 26 391 __ 27 leTr _ 25 121 13 116 14 102 28 94
215 336 26 563 27110 7 28 95 13 86 14 30 28 62
215 337 26 875 25 28 21 28 14 23 13 25 24 16
215 338 . 26 473 16 127 25 111 13 107 21 131 24 73

215,339 26307 _ 14 202 25 144 13 133 27 11y 15 100
215 340 | 14 291 . 26 212 25 140 13 133 15 115 24 106
.215 34) 0 4 . 424 26 136 15 114 25 113 13 109 24 98

215 . 342 .. 14 . 595 .. 15 @& 26 B2 24 15 25 75 . 13 14
C215...343 14, 507 . 15 _.135 ___ 24 . 91 _ 26 33 25 86 13 85
215 344 ___.14...370 15,190 _ 24 125 20 107 13 102, .25 102
2150 345 . 14 286 | 15 218 | 24 138 .. 20 128 21 120 13 107

215 346 . 14,233 __ 15 222 _ 2} 144 _ 20 142 24 140 16 117

21534715 __ 212 14198 21 167 20_ 150 _ 24 137 4 132
215Vw,348,_,__15____‘_192 .21 185 14 170 _ 4 154 20 150 _ 16 142
216369 2L, 19015 170 14 14B _ 16 _ 147 20 145
215..350Q. __/, 199 15151 __ 16 143 20 136 14 130
21523504 TTw90 16 %2 15 _ 132 .20 _ 125 14 113
215 .352_ . 4 1671 __16 128 _ 15 _ 110 _ 20 108 _ 29 = 98
_215 7353 A 126 1699 .29._.8d4 __20__ 8L __ 15 _ 81
2187354 T a 69 . .29 ST 16 55 11 50 T 49
.215 .,.355 4. T2y _omo (11 64 T 59 16 59
215 356 __ 4 120 11 1r 21 99 7 96 S 88
215 357 ___ A__. .29 153 " 1i__1st . .7 _120 _ 21y 107 _ 5 104
215 _ 358 ___ 4 278 11 186 _ _29 _ 172 7 131 30 115 34 115
215 356 __ 1l _22L___ 4 _ 216 _ 29 118 7T 132 30 | 128 34 121
215360 11" 20329 173 4 . 170 30 16l T 127 34 123
“215 361 _ 11 3l4 29 15930 152 " 4 135 34 120 T T
J215 T 3e2 11369 __ 30 166 29 138 34 113 4 107 T 104
216 335 36 3327 25 (157 __21 147 _ 13 112 14 108 28 7 91
216 336 ___ 26485 __ 25 139 _ 21 111 16 95 13 92 24 T4
216 337 __ 26 546 25 128 14 91 27 86 13 79_ 24 _ 67
216 338 26 _ 413 25 167 14 132 13 99 21 91 26" 90
216 339 26 T7288 T 25 1887 14 186 13 U113 "24 7112 777157 7110
T216 340 T Ti4 245 26206 25 178 T7I5 7139 7 T24 7712577137 112
T216 0 341777 14 7313 T26 152 725 151 [ 15 147 24 "13l 713 7103
216 342 14 362 15. 168 7247 7132 T 257 12577 26 117 7713 93
216 T 3437 Tie 3437771577208 7247 140 25 114 267 103 13 90
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3.2.2 METGEN

3.2.2.1 Functional Description

The program METGEN's functions are:

1) add i, j start BMT to meteorological or historic file;

2) add i, j planting date to meteorological historic file;

3) generate final version of meteorological historic file.

3.2.2.2 Mathematical Description

- None -
3.2.2.3 METGEN EXECUTION

Job Control Language

//METGEN JOB (BR9001,746) ,ANDERSON ,CLASS=F
// EXEC FORTGCLG,PARM.FORT="'MAP,ID',TIME.GO=5
//FORT.SYSIN DD *

- Source Deck -

//LKED.SYSLIB DD

DD DSN=EARTHSAT.LOADLIB,DISP=SHR
//GO.FTO8FC01 DD DSN=LJH. STAIJ,DISP=(OLD,KEEP,KEEP)
//GO.FTO9F001 DD DSN=RWA.STAIJ,DISP=(NEW,CATLG),
// UNIT=2400,DCB=(RECFM=FB,LRECL=76 ,BLKSIE=760)
//HISTORIC DD DSN=HIST.G1,DISP=(0LD,KEEP) ,UNIT=2314,
5/ VOL=SER=IPIWRK,DCB=(RECFM=F ,BLKSIZE=40)
*

//
Data Definition Description
LKED STEP
SYSLIB - Makes available additional general use subroutines
supplied by EarthSat
GO STEP
FTO5F001 - No data cards
FTO6F001T - Printer output
FTO8F00T - Input intermediate file created by program STAIJ
FTO9F001 - Output file final meteorologic
HISTORIC - Agronomic historic file
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3.2.2.5 FLOWCHART

METGEN

ENTRY MAIN

ALL 1Js COMPLETE

READ OLD
HISTORIC
MET RECORD

| WRITE NEW MET
71 HISTORIC RECORD

B — PRINT RECORD
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.SUBROUTINE START

ENTRY START

) NO
FIRST ENTRY?

READ RECORD
FROM HISTORIC
FILE

STORE CRD, 50IL., &
STATE FOR I,J, K
IN ARRAY DESC

YES

y

RETRIEVE CRD, SOIL, &
STATE FOR |, J, K FROM
ARRAY DESC

\

UPDATE PLANTING
DATE AND BMT

Y

o

3024 RECORDS?
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3.2.2.6 SOURCE CODE

1001
1002

INTEGER#2 ARRAY (20)
INTEGER#2 INPUT(16)

INTFEGER PLNDAT

DO 6 I=1427

DO B J=1,28

READ(S+1001) (INPUT(II)91I=1414)
DO 7 K=1ls4

CALL START(TeJeKsPLNDATsBMT)
1F (PLNDAT.NF.151) GO TO 15
CONTINUE

CONTINUE

INPUT (15)=PLNDAT
INPUT(16)=BMT#1000,.

WRITE(8+1002) INPUT
CONTINUE
CONTINUF,

FORMAT (21341215)
FORMAT (21341415)
STOP
END
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10
20

SUBROUTINE START(IsJeKsPLOATeRMT)

INTEGER#2 STATE9COUNTYsCRU9SOILSFLNDATTSTSIT
INTEGER#2 PLDCRD(994)/137914541439145914T7914691449090>
X 14441324131912791229127913291130117»
X 15091489143014691469146915091439138
X 13791379091309130900123912390/

INTEGER#®2 DESC({492B+27)/73024%0/

REAL LATSLON

INTEGER PLDAT

REAL BMTS(994)/1e2700e700eB8B200e790eD90s0490e73900sler
X 0079165910530 1e7591¢%591e7591e5U02e40926059

X 0.0900.2790.7390.4590.4590.4590-0990.7391.149
X le24sle 2490-009105291.5290.00’108191.5190000/
DATA NCP/O/
COMMON/HIST/II9dd9KK’LATsL0h9YLUTNU9YLUAUF;STAT& COUNTY s CiL) s
X SOILPLNDATTSTSIT

IF(NCPGT.0) GO TO 20

CALL HSTOPN(II)

DO 10 IJ=143024

CALL HSTRD(IJ)

J1=JJ=334

I11=11-205

DESC(KKsJ1sI1)=100#CRD+10#SCIL+STATE

CONTINUE

NCP=NCP+1

IJ=DESC(KedJel)

IST=MOD(IJs10)

ICRD=IJ/10¢0

ISOIL=MOD(IJe100)

ISOIL=ISOIL/10

PLDAT=151

BEMT=0,.

IF(TJelTel) RETURN

PLDAT=PLDCRD(ICRDsIST)

BMT=BMTS (ICRUIST)

RETURN

END
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3.3 Initial Season Agronomic File Generation

Construction of the season agronomic file is accomplished by the
program INITIAL. This file contains the following information:
1) i, 3, ks

2) Julian date;

3) soil moisture, three-layer capacity;

4) ET of each layer;

5) ETP;

6) average ETP;

7) precipitation;

8) average stress;

9) maximum and minimum temperature;

10) total to-date runoff;

11)  stress and BMT interval;

12)  number of days in BMT interval;

13) number of crop days:;

14) soil type;

15) net radiation.
This file is the prototype of the file used in the agronomic growth section
for the storage and retrieval of daily growth results.
3.3.1 INITIAL

3.3.1.1 Functional Description

The program INITIAL's functions are:

1) to initialize the agronomic variables and constants;

2)  to locate geographically each i, j, k in the square matrix;
3)  to generate the initial season agronomic growth file.

3.3.1.2 Mathematical Description

- None -
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3.3.1.3 INITIAL EXECUTION

Job Control Language

//INITIAL JOB (BT9001,746),BELKNAP,CLASS=F
//S1 EXEC FORTGCLG,PARM.FORT="ID,MAP',TIME.GO=5
//FORT.SYSIN DD *

- Source Deck -

//LKED.SYSLIB DD

// DD DSN=EARTHSAT.LOADLIB,DISP=SHR
//G0.SYSUDUMP DD SYSQUT=A

//GO.FT10F001 DD SYSOUT=A,DCB=(RECFM=FBA,LRECL=133,BLKSIZE=1330)
//FT31F001 DD DSN=LACIE.START,DISP=(NEW CATLG),UNIT=2314,
// VOL=SER=IPIWRK,SPACE=(CYL,(10),RLSE,CONTIG),

// DCB=(RECFM=F ,LRECL=108,BLKSIZE=108)

//GO.FT32F001 DD DUMMY,DCB=BLKSIZE=80

//HISTORIC DD DSN=HIST.G1,DISP=(OLD,KEEP),UNIT=2314,

// VOL=SER=IPIWRK,DCB=(RECFM=F ,BLKSIZE=40)

//GO.SYSIN DD *

- Unijt 5 data deck -

//
Data Definition Description
LKED STEP
SYSLIB - Makes available additional general use
subroutines supplied by EarthSat
GO STEP
FTO5F001 - Data file to be read
FTO6F001T - Printer output
FT31FPP1 - Output Site-Season agronomic file
FT32FPP1 - Unused output file DCB necessary
HISTORIC - Historical agronomic file

3.3.1.4  DATA DESCRIPTION
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FTO5F001 INPUT CARD DATA

1. SEQUENCE

.z

INDETERMINATE GROWTH DAYS

GROWTH DAYS DATA
NO. OF CARDS DATA CARD
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GROWTH DAYS DATA CARD

Format: (211,512)

Variable Format Cols Description
1 State i )
ié} %} 2 Crop reporting district
NC(N) 512 3-12 Number of days growth in
| BMT interval N-1 to N for
state & CRD

Sample Card:

P UL TR

06 ¢ U0000000DﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂDUUOUUUUDUﬂﬂﬂﬂﬂﬂﬂUBUOGUUﬂﬂﬂUDUUODU0000000000000000000
2345 B 18 SN IS G0 NI UMM NI H IV WD A B MG RRE RIS KW OO RO BETEE NN TN
IlI1lllllllllllIlllllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIilllllllllllllllfllllllllll

222222222222222222222222222222222Z2222222222222222222222222222222222222222222222
33333333333333333333333333333333333333333333333333333333333333333333333333333333
44444444444444444444444444444444444444444444444444444444444444444444444444444444
55555555555555555555555555555555555555555555555555555555555555555555555555555555
66666 ﬁhﬁﬁﬁ556665666666868666535865565SBEBGGEBGGBGGSGBEBGBGHEEGBBBGGEGBBBEEBBSGE
711717111777777177717777177177117777777117177771711717777777177171177117?7771717
8888B8888688BHBBBHﬂBBHBBBBHBEBBBG88888888&888888888&8888888888888888888688888888
299 9989
1138 3

§ 1
PRYOR

999859959999999999695999599999999659939890995999990098850808829399 59998
LRE

9
10 (2 VRIS 6 HITA 192070 22 70 24 25 26 20 28 29 30 31 32 93 34 35 35 31 3§ 35 40 4) 47 43 44 45 46 47 48 49 50 51 .52 §3 54 39 S 5158 SN G GE G2 EIGY BLERGIGREI MM NI M N N IO B0
s08!

4

REPRODTLT T OF THE
ORIGIRAL oo 15 TUUR
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3.3.1.5 FLOWCHART INITIAL

ENTRY INITIAL

SET VARIABLE
DEFAULT VALUES

l

_READ CROP
REPORTING DISTRICT
GROWTH_DAYS IN
INTERVAL

CALL AGOPEN

CALL HSTOPN

B ALL IJ5s COMPLETE CALL HSTCLS

STOP




INITIAL

TEST SITE IJ \NO WRITE DUMMY
SOIL#0 > RECORD

CALL START

COMPUTE %
CAPACITY

\

COMPUTE SOIL
MOISTURE PER
LAYER

\

COMPUTE TOTAL
STRESS IN BMT
INTERVAL

CALCULATE
CROP DAYS

GOOD
RECORDS
OUTPUT <100

CALL ERRWRT

WRITETO
PRINTER RECORD

IV-76




SUBROUTINE START

ENTRY START

NO

FIRST ENTRY?

READ RECORD
FROM HISTORIC
FILE

STORE CRD, SOIL, &
STATE FOR |, J, K
IN ARRAY DESC

YES

\

RETRIEVE CRD, SOIL, &
STATE FOR |, J, K FROM
ARRAY DESC

\

UPDATE PLANTING
DATE AND BMT

\

-»-{ RETURN

3024 RECORDS? >
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3.3.1.

10
12
2000
14

15

6 SOURCE CODE

INTEGER#2 NDAY(S)oCRPDAYQTSOIL’RADosTATE9COUNTYQCRDQSOILo
X PLNDAToTSTSITsF1yNC(5)

INTEGER®*2 F1lsFILLER{BI)

INTEGER#2 NDCRD(59994) 718020/

REAL LATsLON9SM(3)4ET(3)sSTRINT(S)

INTEGER PLDAT

REAL FCL(3o6)/8o75935.v131.25.8.75935.9131.25’5.75’23.0186.25’
11569600900908¢7593549131.2593%047/

REAL STSTRS(4)/e39e50e49¢3/

REAL SMI(994)/7-9794.07’2-38’6o8797.79’7.81@4.6400-’0.’
X 5.299&-1595.32’3c8094.4696.6293080’2.41'5o00’
X 6000,1000’505396029’8000’8.00’7035’8.00’7010’

X 7009700976005 7+009840093%8,00/

REAL CAP(994)/9*33095*8.0’6.093“8.096.097.097.006*8.0,
X 4#74098¢097.093%8.,0/

COMMON/FILL/F1oFILLER ‘
COMMON/HIST/II9JJ0KK9LAT’LONoYLDTNDoYLDADF9STATE¢COUNTY9CRD’SOIL9
XPLNDAT s TSTSIT
COMMON/ARCHIV/IqJ’KoJUL’BMTqSMoEToETPQETPAVEcPRECIPoSTRESS,TMAX¢
X TMIN+ CRNOFF s STRINToNDAY s CRPDAY s TSOIL9RAD

NOUT=0

F1=0

DO 5 J=1+53

FILLER(J)=0

RAD=0

ETP=0.

STRESS=0.

ETPAVE=0.

TMAX=0.

TMIN=0.

TSO0IL=0

JUuL=151

CRNOFF=0.

PRECIP=0,

DO 10 IJ=1s3

ET(IJ)=0.

READ(S!?OOO,END=15)ISIQICIQ(NC(IJ)91J=195)

FORMAT (211+512)

DO 14 IJ=1.5

NDCRD(IJUsIC19IS1)=NC(IJ)

G0 TO 12

CONTINUE

CALL AGOPEN

CALL HSTOPNI(II)

DO 100 l1JK=193024

CALL HSTRD(IJK)

,,,,,,
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I=11
J=JdJ
K=KK
12=1-205
J2=J=-334
IF(SOILNFE«0) GO TO 20
C GENERATE FILLER RECORD
CALL ERRWRT(F1)
G0 TO 100
C GROWTH CELL
20 CALL START(I29J29KsPLDATsRMT9ISCILISTe1CRD)
PCT=SMI(ICRDyIST)/CAP(ICRDsIST)
IF(PCTeGTele0) PCT=1.0
D0 30 JK=1+3
30 SM(JK)=PCT#FCL (JKsTSOIL)
C CALCULATE CUMULATIVE DAYS AMD CUMULATIVE STRESS
STR2STSTRS(IST)
DO 40 Id=1+5
IK=NDCRD(IJsICRDIST)
NDAY (IJ)=1IK
40 STRINT(IJ)=STR#*#FLOAT (IK)
CRPDAY=152-PLDAT
CALL ERRWRT(I)
NOUT=NOUT+1
IF(NOUT.GT.100) G0 TO 100
WRITE(1092001) TedeKeJuUL eBMT e (&MII1) s I1=193) 9 (ET(UI) 9 JLl=193)0
X ETP9ETPAVE,PPECIP9STQESSqTMAX9TMIN9CRNUFF9(STFINT(K1)9K1=195)9
X (NDAY(L1)+L1=1s%5) sCRPDAY9TSOILSRAD
2001 FORMAT(Z3A4+8A2)
100 CONTINUE
CALL HSTCLS
STOR
END
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DAILY METEOROLOGICAL DATA EDITS

CHECK
SATELLITE \ | CHECK SATELLITE
DATA DATA FOR ERRORS

b w l

MANUAL
CORRECTION I REPORT
OF ERRORS ERRORS
GONOGO
RRECTE : ) .
SA?I%LEchET DI-D\TA CHECK DATA VALUES
v L] -
STATION DATA AND DECK STRUCTURE
\ (M) Y
MANUAL
CORRECTION - REPORT
OF ERRORS ERRGRS
FIGURE 4.1
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4.0 METEOROLOGICAL DAILY DATA EDITS

The meteorological system uses as inputs the déi]y station reports
and interpreted satellite imagery. The necessity for correct digital
data produced a set of programs (Figure 4.1) to detect and display data
errors:

1. CHECK edits satellite data, flagging errors for manual cor-

rection.

2. GONOGO checks data input for proper organization.

Eoth programs print the appropriate meteoro]ogica1'data in a structured
printout for analysis by meteorologists. Data which has been processed
through these programs then becomes a primary input to the agro-
meteorological-pred system.

4.1 Satellite Data Edits

4.1.1 CHECK

4.1.1.1 Functional Description

Interpretation of SMS visible and infrared jmagery are manually
performed, coded, and the result then keypunched. Manual errors in both
the coding and punching process will occur. Detection of these errors
is the primary function of the program CHECK. The program CHECK checks
the following for consistency:

1) the number of (latitude, longitude) pairs is equal to the

number of vertices;

2)  the latitude and longitude limits are within the correct

limits;

3)  the number of clcud intensity eights does not exceed eight.
Fach satellite data card is printed for manual verification, and errors
printed if detected.

4.1.1.2 Mathematical Description

- none -
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4.1.1.3 CHECK EXECUTION

Job Control Language

//CHECK JOB (BR9001,746) ,ANDERSON,CLASS=F
//ST1 EXEC FORTGCLG,PARM.FORT="'MAP,ID'
//FORT.SYSIN DD *

- Source Deck -

//GO.SYSIN DD *
Unit 5 data cards

/*

/!

Data Definition Description

FTO5F00T - Data cards
FTO6F001 - Printer output

4.1.1.4  DATA DESCRIPTION
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INPUT DATA CARDS FOR CHECK PROGRAM

1. SEQUENCE
SATELLITE .
cLOUD INDETERMINATE
POLYGON NO. OF CARDS
CARDS
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e

CLOUD POLYGON CARD

Format: (I3, I4, 10I1 (9F3.1, F&4.1))

Variable Format Cols Description

DAY(I) 13 1-3 Day of the Ith Polygon

TIME(I) 14 4-7 GMT Time of Satellite Image of
Ith Polygon

cLoun(1,I) Il 8 8th of Cumulonimbus clouds in polygon -
Visible images

cLoun(2,1) I 9 8th of Nimbostratus clouds in polygon -
Visible images

cLouD(3,1) 11 10 8th of Cumulus Congestus clouds in polygon -
Visible images

cLouD(4,1) I 11 8th of Stratus clouds in polygon -

: Visible images

cLoun(5,1) I 12 8th of Stratocumulus clouds in polygon -
Visible images

CLOUD(6,1) I 13 8th of Cumulus clouds in poiygon -
Visible images

cLouD(7,1) n 14 8th of Cirus clouds in polygon -
Visible images

cLoun(s,I? I 15 8th of Brightest area in IR Image

cLouD(9,1) 11 16 8th of Bright area in IR Image

K(I) I1 17 Number of Polygon Vertices

LAT(1,I) F3.1 18-20 Latitude of First Polygon Corner

XLO(1) LON(1,I)F4.1 21-24 Longitude of First Folygon Corner

to

XLA(K) LAT(K,1)F3.1 25-80 Latitude and Longitude of Nth Polygon

XLO{K) LAT(K,I)F4.1 Corner

Sample Card
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4.1.1.5 FLOWCHART CHE K

ENTRY CHECK

WRITE QUTPUT
HEADER

y

READ SATELLITE
DATA

~~ ALL READ
SATELLITE DATA
PROCESSED

CORRECT
NO. OF LAT-LONS

FLAG & PRINT
ERROR

NO LAT & LON

WITHIN LIMITS

[}

\
FLAG & PRINT
ERROR MESSAGE ,

NUMBER OF
CLOUD EIGHTS
LESS THAN 8

NO

l

FLAG & PRINT
ERROR MESSAGE

PRINT DATA
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4.1,1.6  SOURCE CODE

INTEGER#2 §TAP(300)yDAY(300)iTIME(BOO)9CL0UD(30099)0K(300) s ICT
REAL®4 LAT(300+9) «LON(300+5)
N=1
KKK=0
WRITE(6s110)
110 FOPMAT(lHlo?Xo'DAY'-?X»'TIME';]X;'CB'01X9'NS'91X0'CC'91Xo'ST'9
1X9'SC'leo'CU'v]X9'CI'91X9'VB'91X9'PT'9?X1'K'93X9’LAT'91XQ
'LON'92X9'LAT'91Xo'L0N'92Xo'LAT'91Xo
'LON'iEX;'LAT'yIX;'LON'92X9'LAT'91X9
'LON'92X9'LAT'91X,'LON'92X9'LAT'le9
'LON'o?Xo'LAT'91X9'LON'92X9'LAT'91X9'LON')
10 READ(5+120sEND=20) DAY(N)9TIME(N)9(CL0UD(N91)’I=199)9K(N)9
# (LAT(NsTI)sLON(NeT)sI=149)
N=N+1 '
G0 TO 10
120 FORMAT (I3sT4+10119(F3.1sF4.1))
20 N=N-1
DO 30 I=14N
STAR(I)=0
KKK=KKK+1
IF (KKK.NE. 29) 60 TO 40
KKK=0
WRITE(6+110)
40 DO RO J=1.9
IF (LAT(IsJ) «EQeN.0) GO TO 90
an CONTINUE
90 IF(J LTS J=J-1
IF(LAT(TI+9) <FQe 0,0 <ANDe J FQe 9) U=8
IF(K(I) +EN. J) GN TO SO
STAR(1)=99
WRITE (6+230)
230 FORMAT(1Xe'FRROR TN K?)
=0 DO 180 KK=1+J
IF (LAT(I¢KK)LTe 37« «0Re LAT(IsKK) «GTe S6e) GO TN 185
IF (LON(JIsKK) LTe 91 WORe LON(ToKK) 4GTos 115.) GO TO 185
180 COMTINUE
GO TO 270
185 STAR(I)=99
WRITF (6e240)
240 FORMAT (1Xs 'LAT OR LON EXCEEDS LIMITS")
270 ICT=0
DO 46 LL=1.9
ICT=TICT+CLOUN(TIoLL)
46 CONTINUE
IF(ICT.GT.8) GO TO 195
60 TO 190
195 WRITE (6+250)
, STAR(I)=99
250 FORMAT (1Xs*ERROR TN CLOUD SUMS )
190 WRITE(64s130) DAY(I)QTIME(I)9(CLOUD(I!J)9J=199)9K(I)O

* % % % X

REPRODUCI T 700 40 T
ORIGIMG:. &0« 7o Poun
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# (LAT(TeJ)oLON(TeJ)eJ=199)4STAR(I)
130 FORMAT (33X 9I3s2XsT4e0(2PX0T11)e2XeI1e2Xe0(1XeF3,001XeF4.0)slXeI2/)

30 CONTINUE
END
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39.
39.
LY 1Y
45,

0.

42

44,
43,
50.
47,
48
35.

39.

47

LON LAY LON LAY
111e 4R. 1126

110.
109.
106,
104,
102.
102«
Q7.
0.
103.
106,
100.
104.
97.
111.
110,
0.

103.

102.
100.
109.
108.
102,
104,

97.

112.

Oe
O

O«

[
Oe
0.

0.

47,

Co

[ 3

49,

Oe

103,
0>
O
0.

O«

0.
0.
110.
0.
Oe
O
Ce.

111.

0.
0.
Oe
0.
0.
0.
Ce
0.
0.

“44.

46
0.

0.

4f.

LON
0.

[N
Oe
O
0.
O
0.
0.
O
104.

O

Ge

111.

LAT
0.

0.
e
0.

(1Y

Oe
0.

4S5.

Oe
Ue
Oe
49.

0.

4B
[

0.

LON LAT LON LAT
0s 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
G, 0. 0. 0.
0. O 0 O
0. 0. 0s O
0. 0. 0. 0.
0. O. 0. 0.

106. 0. 0« O
0. O 0. 0.
0. 0. 0. O
0. 0. Oe 0o
0. 0. 0. 0.

113, 0Oe 0e O
Go O [
0. 0o Ge O
0. 0. 0 0.
0. 0. d. 0.
0. 0. 0. 0.
0. O0a 0. O
0. O. 0. O»

108. 49. 108. 49.
O 0« 0. O
0. 0. 0. 0.

 0e Q. 0. J
0. 0. 0. 9D
0. 0. 0. O«

LON
0.

0.
Oe
0.
0.
0.
0.

Oe

0.

0o

Os
0.
0o
Ca
Ce
C.
(1Y
0.
0.
0.
106,

0.

10d1NO FTdNVS HOTHD L'L° LY



4.2 Deck Structure Edit

4.2.1 GONOGO

4.2.1.1 Functional Description

The program GONOGO performs the following operations:
1)  checks data deck structure and flags structural errors;
2) produces a coherent listing of data for manual editing.

4.2.1.2 Mathematical Description

- none -

4.2.1.3 GONOGO EXECUTION

Job Control Language

//GONOG3 JOB (BT9001,746) ,HEITKEMPER,CLASS=F
//ST1 EXEC FORTGCLG,TIME.GO=05,REGION.GO=100K
//FORT.SYSIN DD *

- Source Deck -
//GO.FT10FO01 DD SYSOUT=A,DCB=(RECFM=FB,LRECL=132,BLKSIZE=1320)

//GO.SYSIN DD *
Unit 5 data deck

/'k
/7
Data Definition Description
FTO5F001 - Input data cards
FTO6F001 - Printer output
FTT0F001 - Printer output

4.2.1.4 DATA DESCRIPTION

IV-89



FOR 06-12-18-24 GMT PER EACH DAY

INPUT DATA CARDS FOR GONOGO PROGRAM

1. SEQUENCE

STATION
ORDER
VECTOR

START -
END DAYS

6 hr INTERVAL
VECTOR

READ C1...C10 COEFF,
FOR RAINFALL
EGUATION

BOUNDARIES OF
ANALYSIS AREA ETC,

6 HR INTERVAL
DAY, TIME....ETC.
06 GMT

SAT CLOUD COVER
FOR 6HK INTERVAL
0.06 GMT

K=0 in column 17

STATION DATA
FOR 06 GMT

2 CARDS

1 CARD

1 CARD

1 CARD

1 CARD

1 CARD

1 CARD PER
POLYGON

1 CARD ENDS
6HR INTERVAL

7 CARD PER STATION
34 CARDS

1v-90

EXPECTED STATION ORDER CARD

TIME INTERVAL CARD

6 hr INTERVAL CONTROL CARD

RAIN COEFFICIENT CARD

AREA BOUNDARY CARD

TIME INTERVAL CONTROL CARD

CLOUD POLYGON CARD

END GCLOUD POLYGON CARD

STATION DATA CARD




STATION ORDER DATA CARD

FORMAT: (20(1X,13)/14(1X,I3))

Note: Format requires two data cards

Variable Format Cols Description
THOLD(1) I3 2-4 Station Number of Station I
1x,13) 5-80
: Card 2
IHOLD(34) I3 1-56 Station Number

SAMPLE CARD:

goooocoppo0000Q0O0000C000000D00 0000000000000000000000000000000000000CG00
HRBEE R B BB NNNBEDBINN 2B HBBUBROQNEEGEN B0 DB BTN DN EENRB NN RIUBENNNE
IR R R R R R R R R R R R R R R R R R AR AR R RN R RN
222222272222%2?2 2221272222222 222222222222222 1222222222222127122222212212221212212122121112
33333333333333333323333333333333233333333333333333333333233333333333233333 33333333
A4 444804404404 84484 4404084444444 44844440 404440444444 04844444444 4444444448444444
555555 555 555595 5&5 565 55 555 555 55 655555 5555555855555 5685 5958 555 895
68666 666 566 66 666 666 6666666 666 6666 66666666666 666 G666 GGEGUCOEEHE600 €F
T 1111111 IITINININIIITIINIINIINIGY I 11 T 11ty 1 111 17111

$835606088056888868688880 B6HGBB88588808088A808860830006088 08388806668 88088858B8888¢68 -
9899999
Pty

0 !
PRYOR

9995995999999999%299995999999999999999995999959990999089500900959886383¢

nuous s RNy
08¢

Dm0
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TIME INTERVAL DATA CARD

FORMAT: (213)

Variable Format Cols Description
ISTART I3 1-3 Processing Start Day
IEND I3 4-6 Processing End Day

SAMPLE CARD:

(=3

ngoooo
697070120 1 I IETTIE TN M

R RERRERRE
2200 2721722022202222222221222722222222222222222227272272722222222222222222212222222122

pgcoo
TV 2315 (60T 1B U9 020 22 23 26 25 96 24 28 29 30 01 313304 35 35 31 38 39 40 41 42 43 49 45 IR
AR R R R R R R AR R RN R R B

=

poocopo0O0OGODOCODOO00D0UODO00D00D000000D00
183
T

=
—_— o

—_—
—
—_
-_—=
—_

3 3333333333333333333333333333333333333333333333333333333333333333323333333333333
G444 A4 a0 4400080048404 00840408 88480888884 4884848448 84400444444848 444444844844
55555 355055955555 6555555555555555555555555555555565555655656556555555535555556555
66 G66666G6666666666G666E66666666666656666666C6CG66666666666G66C66666G666G66556666
1777111777177777771177717?7777777717717777777]771777777777777?777777177777717771
8!!8388888838880888888888888088888888388888658BBBBBBBBBHBHGEUBDBBBBBB88888888886
?93?399999899999939999999999939999999998999999399999999999&99993999999999Bﬂﬂgﬂﬁﬁ

PSP ELR IO U5 0T 00182020 2223 24 25 26 71 28 2930 31 3233 34 35 35 30 38 39 40 45 42 43 4% 45 4G 47 43 49 50 51 SPOBSA BT SR STIR IO GBI B3GR R BN CE LI M N 23NN I A
PRYUR 508
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6-HR INTERVAL CONTROL DATA CARD

FORMAT: (414)

Variable Format ols Description
ICHECK(1) 14 1-4 GMT hour 06
ICHECK(2) 14 5-8 GMT hour 12
ICHECK(3) 14 9-12 GMT hour 18
ICHECK(4) 14 13-16 GMT hour 24

SAMPLE CARD:

|le[l|11.~3n|j1~99“|ﬂ;34|};3;{flinn.:!rixf»t-gg.nxuuwluwﬂlsrllull!!!'v"'-v';‘H-

g6 00 ©o0N0O0OOOCOO0O00000DOO0DODOOOCOO0COOOOOOODOOOO0OO00O000UOO00O00O00D0O0000D
L

WL I RIS 16 1710152020 2270 20 2575 41 28 2920 31 323334 35 96 31 30 39 40 41 A7 43 ML A5 46 47 42405051 26354 S5 G ST SRSUGO BN G2 GARM GBS GRETER LY AV N U B U NIN

; ;; ;; NRARRE R R R R AR R R R R AR AR R AR N R R R R R R AR AR R R R R R NN R RN RN
22227 122222 1212222222227222222222722222222222222712222222122212222222212221222112211
33333333333333333333333233333333333333293333333333333333333333333333333333333333
QA4 444444 4404444440444 4408880448848 844 844444443 4444444444284444428040043444
55555555855 5566565565555565565555555555555555555555355859558555586550566095598353453
6 5566666666 6666666666666666666666666666G66666665666666666666666C6G6GC656G66666666
1117711711001 11 T 7111171911111 11111111371111 11311111 i1itiniinniiniaa i
$8053685888 0088668808880 0808060608088 0088080808686 683658A8888880888000888888888082888¢88¢8
9590999
12743

na

Do T

839%9908945909959985959998998959999999999090899999999090090920999¢88995599493
REAL 1INV 16 1 I8 192020 T T2 T5 26 70 1879 30 31 3793 34 35 36 51 I8 349 41 4243 44 45 45 A7 4B A9 SO 51 5253 S4B 6N NI GBI G2 EDEA AL ARGV RGN S D h L

§
)
v
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ol

RAIN COEFFICIENTS CARD

Format: (10F8.4)

Variable Format Cols Description

c( 1) F8.4 1-8

c( 2) F8.4 9-16

c( 3) ~ F8.4 17-24

c( 4) F8.4 25-32 Rain coefficients for satellite
c( 5) F8.4 33-40 rain equation

c( 6) F8.4 41-48

c( 7) F8.4 49-56

c( 8) F8.4 57-64

c( 9) F8.4 65-72

c(10) ] F8.4 73-80

Sample Card

*

R A R RARA R R R AR AR RS - <E IR $ 4 - R et = RS S

MU TR BRI NN RN B ET RN 121114JSJEJIJ!JSIIHI4113“45‘5”“4950“ 52 4V 54 55 5657 S0 59 60 61 6263 64 65 EO.67 ENEI M T I D I 16T WIS K

osgoo
TR
1y R EREE RN AR RN R R R SRR A REE RN N R N TPVttt ety rprrenen

6oo OUUOULDUDU 0000006000 0O0CODOO0 00000000000000000000 cooopoonoo0s0000880
P
22172 12272222722222222222222222222222222212121 29222222222222222222222 2222221211
333333 33333333333333 333333333333333333333333 33333333333333 333333333333333333
AAA8444444 444444444 44444444444444444444444444444,444444444,44444444444444444
§55555555565359 555555555555555565555555555555555555555 555559850555 8335 55535558
56586665856568885G665668E6666565666865668EﬁﬁﬁEﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ58&688556685655686
{ 1111 777177171777717177177117717717771717171 1171171173111 1101111001 1111111111
‘ 8680058688058888388888888 ﬁBRBﬂﬂﬂ88888885038888388888883888&8888& 688880688000 8868
99999 99999999399999869999899 9999999998999 9085999990995099389988809%9

99
G S E I8 20 2 2N WA N WNHBW NN ! 0 ! 2 434445 4647 48 49 50 5 52 53 54 55 5¢ liﬁ 19 £0 61 67 §3 64 8% 66 6 B4 9 R RV H T Y ]
SDBI
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:
i
M
ki

b IR0E L1233 1 8338 __Qpa{liiﬂ"ilﬂl)!Jﬂll0‘1141!"1“!‘Pl!l?l*?f'

AREA BOUNDARY CARD - PROCESSING PERIOD

Format: (815)

Variable Format Cols Description

IFIRST I5 1-5

ILAST 15 6-10 Limits of I, J Area

JFIRST 15 11-15

JLAST I5 16-20

IDIS I5 21-25 0

JDIS I5 ' 26-30 0

IEAST I5 31-35 (-1) West, (+1) East Longitude
NDAYS I5 36-40 Days to Process

Sample Card

P S BRI S B I

080 00000000000000000000 COCO 000000000C00000000000000000000000000000000000000080
234 E SN USSR N NN U BB NN NN EETRABAOQBUEEU AN TN S HI RV EINGHC BB RN UN BN E
[RRERREREE RERRERRRRRERRER AR AR R R R R R R R R R R R R R AR R R R R R R AR R R R R R R R R RRRRRERE

22 2212.2 2211122221 222222222222222222222222222222222222222222222222222222222222
33333333 331 333 33333333333333333333333333333333333333333333333333333333333333
444‘4444444444‘4444444444444444444444444444444444444444444444444~444444444444444
5§555555555555 555555555555555556555666555556555555855555555555555559565005555555
5666 66CG6666666666 6666G666666666666666666666666666666G66666C668666G6666666G66665E6
1111171 I T T 1111111111111 1111111111111 1111111
!880888888BBUOIIG!BBBBBG!883808888888800868888888BHBBB88880388886888858888888883

39999 ! !9! !99999 9 9 99 99 9 359999999989699949
;) HI 415 821 5 2621 W 74 30 1 ne z wa 5 56 51 16 cumnmwmnnzz,mnnan

9 9999
H 5 '

[R]
PRYOR
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TIME INTERVAL CONTROL CARD

Format:  (815,2F10.3)

Variable Format Cols Description

IDAY 1-5 I5 Julian Day

ITIME 6-10 I5 GMT Time

KI 11-15 15 (1) Freq of ground obs in 6Hr interval
IDEFZ 16-20 I5 | Verification Variable

IRNO 21-25 15 Switch for IR SAT Images l=yes 0=no
IVNO 26-30 15 | Switch for Vis Sat Images 1=yes 0=no
ITEST 31-35 . 15 , -Satellite Image Indicator

NSTA 36-40 I5 Number of Stations

Sample Card

v!&tS?Hnr_leug;i..sngnnn:uanguugsgx;g,;sgsu&u-au; EENERERRRE

0000000060000000000000

$90000800 000000000000000"0000 0000_00000000000000000000000
v1:nss1uswnnuunnnuwmnunununnnmnnnunﬁnunwuunuuwnumwauﬁnﬁﬂnuwmmnuuwmmmmwunuu5nnwuw
SERERRRRRERER 1l1lllllllll\lllllllll\llll!lllllllllllllllll|llll|l1ll\lll\lllll

21222222222222222222222222222222222222222222222222222222222222222222222222222222

33333333333333333333333333333333333333v33333333333333333333333333333333333333333

4444444444444444%441444444 444444444444444444444444444444444#444444
5555555555555555555555555555555555

YRR ELELERE
5555555555555555555555555555555555555555555555
665666668 ESSBGBEBGHG5555655565EBBSSGEGBBBBBGBSSGSS
111717111117111171111111171117]1111717117711171111111
888&838&8838888888888

BGGGEEG5585666565566565566566

1111 7111711111771171171]11
sst S88883888388880883083888630308!888808888888888888888833
999999999!999!9989!999999999990999999999999999999

0 51 62 63 K4 63 G561 GO B 10 nnnw BN %

IXERRRE
113458

&1
. PRYG

99959599999999999999!9
Wi i

IR TpENu BB BN WHWHNIUBWY WAL A AN 4649 5057 52 53 54 50 56 81 58 59 6

b=l
=
b
=

T

0w D

]
o8l

T oF THH

15 POOH

REPRODUCT:
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CLOUD POLYGON CARD

Format: (I3, 14, 10I1 (9F3.1, F4.1))

Variable Format Cols Description
1D I3 1-3 Day
IT 14 4-7 GMT Time of Satellite Image
IcC(1) I 8 8th of Cumulonimbus clouds in polygon -
Visible images
Icc(2) I 9 8th of Nimbostratus clouds in polygon -
) Visible images
1¢C(30) I 10 8th of Cumulus Congestus clouds in polygon -
Visible images
1cc(4) I 11 8th of Stratus clouds in polygon -
Visible images
1cC(5) n 12 gth of Stratocumulus clouds in polygon -
, Visible images
1cC(6) I1 13 8th of Cumulus clouds in polygon -
Visible images
1cC(7) I1 14 8th of Cirus clouds in polygon -
Visible images
1cC(8) g 15 8th of Brightest area in IR Image
1cc(9) 11 16 8th of Bright area in IR Image
K I 17 Number of Polygon Verticés
XLA(1) F3.1 18-20 Latitude of First Polygon Corner
XLO(1) F4.1 21-24 Longitude of First Polygon Corner
to
XLA(K) F3.1 25-80 Latitude and Longitude of Nth Polygon
XLO(K) Fa4.1 : Corner

Sample Card

PRANPLS 11 12453 9SSR 000423040433 142490 L 0NSA0L PISTINL O 0EOLE 1101
poo o0ggogoo0c00O00008000000000C0 0000_0 000D _0O00C 0 0 O 0 i

:23‘5.5Il!II]IIHIJNISIEHll‘.320“2113N1516212!2!]03’311!34JS-JEJ,SIJilﬂil4715“45“4723“505!51515{55585193?5?06”!51?]5]:’I:E—Eggﬂ?ﬂﬂ107?31[{705?530'10!?!21
IREE N R E R R N R R R R R R A A R R R R R F R R N S R R R R R R R R

....................................
...........................



STATION - DATA CARD

Format: (I3, 16, 213, 2X, I2, 13, 312, 2X, I2, 3X, I1, 12, I1, 2X, I1, 14,
2x, 11, 14, 2X, I1, 212)

Variable Format Cols Description
ISTA(I) I3 1-3 Station Number for Ith Station
NTIME 16 4-9 Packed Month - Day - Hour
IVAR( 1) I3 10-12 Total Cloud
IVAR( 2) I3 13-15 Wind Speed Knots
IVAR( 3) 12 18-19 Temperature v
IVAR( 4) I3 20-22 Amount of Low or Middle Cloud
IVAR( 5) 12 23-24 Amount Low Cloud
IVAR( 6) 12 25-26 Amount Middle Cloud
IVAR( 7) 12 27-28 Amount High Cloud
IVAR( 8) 12 31-32 Dew Point
IVAR( 9) I 36 Previous‘6HR Rainfall Switch
IVAR(10) 12 37-38 Previous 6HR Rainfall in Hundreths
IVAR(11) 11 39 Inches Rainfall in Previous 6HR
IVAR(12) Il ‘ 42 Special Phenomena Switch
IVAR(13) 14 43-46 Spacial Phenomena Identification
IVAR(14) I 49 Previous 24 hr. Rainfall Switch
TVAR(15) 14 50-53 24 Hour Rainfall Amount in Hundreths
IVAR(16) I1 56 Temperature Data Switch
IVAR(17) 12 57-58 Maximum 6Hr Temperature
IVAR(18) 12 59-60 Minimum 6Hr Temperature

Sample Data Card

LIS DR

PEFIAOELZ VIR0 1D @Il IR IPL0 0 UL @R GERSS 111 -
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4.2.1.5 FLOWCHART

GONOGO'

ENTRY GONOGO

'READ STATION NUMBERS,
START DAY-END DAY

READ LAST HOUR FOR
FOUR 6 HR INTERVALS

READ RAIN COEFFICIENTS
CARD

NO

COEFFICIENTS CARD?,

READ AREA
BOUNDARY CARD

AREA

WRITE ERROR
MESSAGE SET
ERROR FLAG -

NO

BOUNDARY
CARD?

i

WRITE ERROR
MESSAGE
SET ERROR FLAG

Iv-99




GONOGO

YES

ALL

COMPLETE

YES

READ STATIONS-
DAY CARD

Y

WRITE STATIONS-
DAY CARD

START NO

DAY CORRECT?

NO TIME

Y

WRITE ERROR
MESSAGE
SET ERROR FLAG

SEQUENCE

CORRECT

WRITE ERROR
MESSAGE
SET ERROR FLAG

YES

SATELLITE,
DATA

IV-100
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GONOGO

- - YES,
F ALL STATIONS
READ
READ-WRITE STATION
DATA CARD
STATION IN NO
PROPER SEQUENCE, ¥
WRITE ERROR
MESSAGE
SET ERROR FLAG
) NO

LAST DAY?

WRITE END OF DATA
MESSAGE

sTOP

Iv-101




GONOGO

WRITE ABNORMAL
TERMINATION MESSAGE

STOP 16

" READ & WRITE
————{ SATELLITE DATA
CARD

DATE
CORRECT

~" SIX HOUR \
INTERVAL CORRECT

l

NO

Y

WRITE ERROR
MESSAGE
SET ERROR FLAG

IV-102
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WRITE ERROR
MESSAGE
SET ERROR FLAG




4.2.1.6 SOURCE CODE

INTEGER#2 THOLD(34) sICHECK (4)+ISTA(34)+ICC(9)«IVAR(IR)
REAL¥4 C(10) eXLA(Q) 4XLN(9) )
N=0 :
NN=]
JUNIT=10
- READ(5+100) (THOLN(I)sI=1e34)
! 100 FORMAT(20(1Xe13)/14(1Xe13))
I READ(5+110) ISTARTLIEND
% 110 FORMAT(213)
) READ(S54115) (ICHECK(TI)eI=144)
115 FORMAT(414)
READ(S5+¢120) (C(I)elI=1e10)
120 FORMAT(10FAR,.4)
WRITE(IUNIT,120) (C(I)eI=1s10)
IF(C(]1) el Te040.0R.C(1).GTo3,0) GO TO 91
14 READ(549130) IFIRSTeILASTsJFIRSToJLASTSIDIS+UDIS+IEASTINDAYS
130 FORMAT(RIS)
WRITE(IUNIT#130) TIFIRSTeILASToJFIRSTAJULASTIDISsJDISIIFEASTHNDAYS
IF(IFIRST.NF.206) GO TN 92
GO T0 1?7
91 WRITE(6+4240)
N=N+1
240 FORMAT(1IX+'FRROR NN RAIN COEFFICIENTS?)
GO T0 14
9?7 WRITE (64250)
N=N+]
250 FORMAT(1Xs'FRROR NN ARFA BOUNDARY CARDY)
12 DO 1 KK=1+4
IF(NNF,0) GO TO 400
READ(S5+140) INDAYSITIME+K1oINDELZ29sIRNODSIVNDSITESTINSTA
140 FORMAT(8I%)
WRITE(IUNITe140) TDAYSITIMF K1 oIDEL2eIRNOsIVNOsITFSTsNSTA
IF(TDAYNELISTART) GO TO 93
IT2=1ITIME®#1N0
18 IF (IT2 «NF. ICHFCK(KK)) GO TO 94
26 IF(ITEST.EQ.0) GO TO 2?2
6 READ(S54150) INDsITe (ICC(J)sJ=199) sKye (XLA(LK) o XLO(LK) ¢LK=14K)
150 FORMAT (I3+T144)101149(F3,14F4,1))
WRITE(IUNTT,350) TDeITe(ICC(J) oJ=1909) oK (XLA(LK) o XLO (LK) oLLK=]4¢K)
<350 FORMAT(I3¢T491X909T101XeTlaIXeO(Fb4,101XeF5.101X))
IF(IDJNELTISTART) GO TO R
IF(KK.ERL1)Y GO TO 4
IF(ITeGToICHFCK (KK) eOR4IT4LT.ICHECK (KK=1)) GO TO 95
GO TO 6
4 IF(ITGTICHFCK (KK) ¢OR.ITLLTL0) GO TO 95
GO TO 6
R IF(IDJNELO) GO TO 16
: NN=1
Gn T0 2
16 IF (ID .FR., 747) GO TO 96
GO TO 400

|
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93
200

o4
210

95
220
96
330

160

97

23¢
18
98

260

400
280

300

WRITE(6+200) IDAYSITIME
FORMAT (1Xs*FRROR WITH TIME INTERVAL CARD AT'4215)
N=N+]
60 TO 15
WRITE (6+210)
FORMAT(1Xs*TIME INTERVAL CARD OUT OF ORDER?Y)
N=N+1 ‘
GO TO 26 ,
WRITE (69220) IDsIT
FORMAT (1X9 *POLYGON CARD PROBLEM ATtsI3s14)
N=N+1
G0 TO 6
WRITE(6+330) IDWIT
FORMAT (11X *BLANK CARD MISSING AT*4I3,14)
N=N+1
NN=2
Do 9 I= NN’34 ) :
READ(S5+160) ISTA(I) sNTIMES (IVAR(IT)sII=1+18)
FORMAT(I13916+21I39149139312914914972e711913914913914413,212)
WRITE(IUNIT2160) ISTA(I) ¢NTIME, (IVAR(TI)sI1I=1418)
IF(ISTA(I) .NEL.IHOLD(I)) GO TO 97
GO TO 9
WRITE(6+230) ISTA(I)¢yNTIME
N=N+1
FOPMAT(IX-'ERROR ON STATION CARD'y14,416)
CONTINUFE

" CONTINUE

IF(ISTART.EQ.TEND) GO TO 98
ISTART=ISTART+1

GO 70 12

WRITE (60260)

FORMAT (1X+ *PROGRAM HAS REACHED END OF DATA?!)
GO TO 300

WRITE(6+4280) IDIT

FORMAT (1Xe *PROGRAM WENT FUBAR AT'sI34s14)
N=N+1

IF (N JNE. 0) STOP 16

END
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4.2,1.5 GONOGO SAMPLE OUTPUT

0,7369 0.1779 0,0150 0.0 0.0 0,7369 0.1779 0,0150 0.2411 0.0
206 232 335 362 0 0 -1 7
- 208 (-] 1 6 1 0 1 34
i 208 45 000000002 & S1.5 98,9 47.7 100s3 49.0 104.,7 5145 104.8
: 208 45 000000001 4 5140 10449 5042 105.5 51.5 106.8 52.0 105.3
208 45 000000013 4 42.5 955 4148 9840 42.8 103.9 44,3 102.0
208 45 000000042 & 4149 97,7 4042 103.9 41,2 105.9 42.9 103.8
208 45 000000042 & 44,0 101.9 40.7 10640 42.5 108.,2 44.9 103.2
208 45 000000060 3 40.1 105,0 40.0 10640 42.5 10840
208 45 000000013 4 43.9 105,2 42,2 10841 45.5 11047 45,4 10648
: 208 45 000000002 & 4140 104:D 41,0 102.0 39,0 102.0 39.0 10440
i 208 45 000000012 4 4040 97,0 4040 96.0 39,0 960 390 9740
[4

0 0 000000000 0.0 0.0
747 72706 0 7 16 0000 12 000 O 0 2 27 48160
659 72706 0 4 19 0 000 14 000 0 O 0 0 &9366
655 0 0 6 0 0000 © ©0060 0 0 0 0 000
662 72706 1 0 23 1 500 8 000 0 0 2 0 49667
654 72706 0 3 20 0000 13 000 O 0 0 0 49867
658 72706 0 3 23 0000 14 000 0 0 0 0 49066
652 72706 2 0 24 2030 15 000 0 0 0O 0 4 268
5657 72706 1 7 24 1 07T 0 21 000 0O 0 0 0 49263
651 72706 0 4 19 0000 16 000 © O O 0 4 367
650 72706 0 0 19 00 00 11 000 0O 0 O 0 48960

, 562 6 0 6 0 00O0C O 000 O O O O 000
775 72706 0 5 23 0000 6 000 O 0 2 0 49557
77 6 6 0 o0 0000 O (©O00 O O O O 00O
768 72706 0 10 21 0000 8 000 O 0 0 0 4906l
767 72706 0 0 17 00D O 1 000 O O 0 0 48658
764 72706 0 0 18 0000 12 000 0 0 2 0 44960

; 57 ¢ 0 06 0 0O0O0OO0 O 000 O ©0 O O 060G

! 753 72706 -0 6 16 0000 12 000 0 0 0 0 4u56)
756 72706 0 6 17T 0 000 12 000 0 0 2 15 4846)
677 72706 0 4 26 0000 6 000 0 0 0 0 49563
6686 8 6 0 O 000OC O 000 O O O 0 000
BS1 72706 0 9 17 0000 10 000 0 O 0 0 48163
452 72706 0 8 16 6 000 12 000 0 0O O 0 4Blel
B62 72706 2 4 18 2030 14 000 0O 0 0 0 48259
863 72706 1 5 19 1030 10 000 0 0 0 0 48454
870 72706 0 7 16 06 0 00 8 000 O 0 0 0 48659
872 72706 0 5 21 0000 9 000 0 O O 0 4BRHY
874 72706 011 21 00 0 0 12 000 O 0 0 0 49154
564 72706 0 7 18 0 000 4 000 0 0 0 0 48254
465 72706 -0 9 21 0000 & 000 0 O O 0 49157
458 72706 4 10 24 0 0 01 & 000 0 0 0 0 49465
456 T2706 2 10 24 0 001 21 000 O O O O 49156
446 72706 0 3 21 0000 21 000 O 0 0 D 49469
469 72706 0 8 19 0D OO0 2 000 0 O 2 0 48758

208 12 1 6 1 0 1 34
208 645 000000006 & 5045 99.6 48.5 104.6 49,1 103.9 53.0 103.0
208 645 0600000003 & 44,0 99,3 45.2 101.9 45.8 100.5 85.2 99.5
208 645 0000060003 4 4444 101.9 43,4 10242 43.8 10444 44,8 10347
208 645 000000003 6 42.3 95.2 41,9 9742 42.5 9B.6 42.3 99,8 42.9 100.0 43,7 98.2
208 645 000000041 3 42.0 103.4 42.4 105.0 43.1 103.8
208 645 000000015 6 4448 105.1 42.7 10641 42.0 107.8 43,8 10849 45.5 107.8 45.7 106.1 -
208 645 000000000 & 4140 10440 4140 102:0 39,0 1020 39.0 10440
208 645 000000001 & 40e0 97,0 40,0 $6.0 39.0 9640 39.0 9740
0 0 000000000 0 0.0 0.0

747 72712 0 6 13 0000 11 000 0 O O 0 4BIS4
€59 72712 1 3 .13 1070 12 000 0 0 0 0 4935
655 72712. 0 0 16 G000 13 000 O 0 0 0 4-i6l
662 72712 2 0 19 1170 9 000 0 0 0 0 49662
654 72712 1 0 17 1 280 12 000 0 0 0 0 49862
658 72712 0 3 20 0 000 14 000 0 0 0 -0 45062

IV-105



AGROMETEOROLOGICAL-PREDICTIVE SUBSYSTEM
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5.0 AGROMETEOROLOGICAL-PRED SYSTEM

The agronomic-pred system (Figure 4.1) includes the following

segments:

1. Meteorological model which processes station and satellite
data as well as historical data to produce plant environment
data for the daily plant environment.

2. Agronomic plant growth model which grows the plant in its
historical, seasonal, and daily environment, and produces
daily estimate of plant stress.

3. Predict of wheat yields at i,j, county, crop reporting dis-
trict, and state levels using historical trend and average
plant stress.

Appendix 3 presents instructions for the composite Agrometeorological-
PRED system operation as previously supplied to NOAA, CCEA Columbia,
Missouri. Necessary reorganization of data from program to program
(Figure 5.1) is accomplished via system supplied sorting routines and
documentation supplied as part of the program execution section of the
appropriate program.

5.1 Meteorological Segment

5.1.1 METRUN

5.1.1.1 Functional Description

The program METRUN performs the following operations:

1. Interpolates using inverse distance weights station data to
i,j for temperature, dew point.

2. Calculates an estimate of i,j rainfall from satellite data.

3. Calculates i,j potential évapotranspiration.

4, Calculates‘i,j solar radiation, net radiation.
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5.

6.

Prints daily meteorological values, 6-hour -24-hour - weekly '’
precipitation.

Stores meteorological data in the file for agronomic growth.

Records in the file generated for the ag section are stored by day, then

ascending i,j, and contain the following information:

1.

9.

A W N

1,

daily precipitation

daily ETP

daily net radiation

daily solar radiation
maximum daily temperature
minimum daily temperature
BMT

Julian date

5.1.1.2 Mathematical Description

The following is a description of how the EARTHSAT "System" meteo-

rological software calculates the ETP utilizing both ground observations

and satellite cloud cover.

The Penman equation as used for the potential evapotranspiration

calculation (Penman, 1948):

where

ETP (mm/time) = ARyer *+ 0.64 # (w)(es - ea) (1)

A+ 0.64

RNET is net radiation in cai/cm2 per time interval, A is

slope of saturation vapor pressure versus temperature curve

(mb °k~1)
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eg is saturation vapor pressure at air temperature (mb)
e, is vapor pressure at air temperature (mb)
#(w) is the wind effect, a function of the horizontal wind

velocity.

The wind effect #(w) is given by Penman (1956) as
F (w) = 0.35 (0.5 + w/100) (2)

where w is wind movement in miles per 24 hours

In the EarthSat "System" the ETP calculations are performed for
six-hour intervals at each I, J in the area. Daily ETP is obtained by
summing up four six-hour calculations. For six-hour calculations the

wind function becomes
f(w) = 0.35 (0.5 + 0.27618 w)/4 (3)

where w is a surface wind measurement, in knots, made during the six-

hour interval.

eg> €5 and A ére calculated from six-hourly temperatures and dew point
observations by means of psychometric equations presented in the Smithsonian
Meteorological Tables (1966).

Temperature, dew point, and wind are interpolated for each I, J
cell coordinate from the 34 meteorological stations observations by
means of an inverse-distance weight function. The interpolated value at

I, d, Xij’ is
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r 1 (4)

where x, represents the value of a parameter observed at station n at a
distance dn from the cell coordinates I, J. Only the nearest 3 stations
(of a total of 8) are considered.

Net radiation (RNET) is the net energy gained by the surface through
the processes of insolation and terrestrial radiation losses to space.
RNET is a measure of how much energy is available for heating the
ground, and most importantly, for evaporation. RNET is calculated in
ca]/cm2 per six-hours, as will be described, and is changed into mm of
evaporation using the conversion factor of 58.6 ca1/cm2 to evaporate one
mm of water.

The net radiation at the surface, RNET (cal/cmz), is the difference
between the net solar radiation, RSN’ and the net long wave or terrestrial

radiation, Ry j:

Raet = Ron ~ Rin (5)

Net solar radiation, RSN’ is that portion of the total incoming clear-
sky solar radiation, Rsé, not attenuated by clouds and not reflected by

the earth's surface:
Sl M ERY
RSN (1 -A) FsRsc (6)
where A is surface albedo expressed as a decimal from 0 to 1.

Fs is a solar radiation cloud factor which is a function of
cloud type and amount

R}'«?PRO‘;;??:??@ [ ::'“ O THE

W HRP R
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Rsé is the total incoming clear-sky solar radiation which is
the sum of direct clear-sky solar radiation at the earth's
- surface, RY, and the diffuse solar radiation, Rq: Rg ¥

Following is a presentation of the equations used in calculating the
various components of the net solar radiation.

Surface albedo is calculated as a function of the stage of growth
of the wheat crop expressed in terms of Biometeorological Time, BMT.

The equations used are

A =0.10 for bare ground (BMT < 0)

A = 0.10 + 0.47BMT for the period between emergence
and heading (0 < BMT < 3.0)

A=0.24 for the period between heading and
soft dough (3 < BMT < 4)

A =0.24 - 0.14(BMT-1)  for the period between soft

dough and ripe (< 4 BMT < 5)

The formula used to estimate cloud factor for any given cloud conditions
is
F=Znt.Ft+]-0"Znt

S

where n, is fraction of given cloud types, and Ft is overcast cloud
factor for given cloud types.

The direct C]ear—sky solar radiation at the earth's surface is
R = / Jo €OS Z 7 sec Z (¢ (8)
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where Jo = solar constant (2 cal/cmg/min). z = solar zenith angle,

T = atmospheric transmission coefficient and t = time.

The solar zenith angle is calculated by the following expression (SMT,
p. 417):

cos Z = sin & sin 8§ + cos & cos & cos h (9)

where ¢ is latitude, & is the sun's declination, h is the hour angle of
the sun (angular distance of the sun from the meridian of the observer)

and is expressed in degrees by

h =15t + 6 - 180 (10)
where t is Greenwhich Mean Time and ¢ is longitude
The sun's declination is well approximated by

s = 23.5 sin (27 (D - 80)/365) (11)

where D is day of year

The atmospheric transmission coefficient, 1, is calculated using
the relationship developed by McDonald (1960) and corrected for depletion
due to dust:

3

r=0.95 - 0.077 u*° (12)

where the atmospheric water vapor, u (cm. of precipitable water), is

estimated from the surface vapor pressure, e, by (McDonald, 1960):

logjgu = -0.579 + 0.247/ea (13)
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The direct solar radiation for six hours is obtained by substituting h
in terms of t in equation (9) and integrating equation (8) in steps of
half hour intervals for the six-hour period.

The diffuse solar radiation at the earth's surface,'Rd, is

estimated by (SMi, p. 240):

Ré = 0.91 RG + Rg (14)
2

where R, is the incoming solar radiation at the top of the atmosphere

and is calculated by

R, = / Jp cos z dt (15)
where all the symbols are as previously defined, and the integration is
done for a six-hour period.

The net long wave radiation, RLN (ca]/cmz), js that portion of the

long wave radiation that is lost to space:

Ry=RA&-F

4
LN LC - o} Ta - R

L ) (16)

where RLE is the clear sky long wave radiation and is calculated by

Geiger's method (1972):

065e)

RE = [oTs (.18 + 25 x 10 - 0.007 (T, =TT (17)

where Ta is air temperature
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Tg is ground temperature (Tg = Ta in our calculations)
o =8.132 X 10° " cal/cm?/min/deg

e is vapor pressure at air temperature

FL is the long wave radiation cloud factor calculated for a combination

of cloud cover and type by

Fo= (2 /g Wy)?

L t "t
Wi is fractiori of given cloud type, and ki is a constant which depends
on the cloud type. Values of kt are as follows (Geiger, 1972): Ci,

0.04; Cs, 0.08; Ac, 0.17; As, 0.20; Cu, 0.20; St, 0.24.

Precipitation

Precipitation reports are available every six hours from about two
dozen stations in the area of interest. These are used in conjunction
with cloud cover determined from SMS imagery to derive precipitation
estimates in those I, J cells which do not have precipitation reports.
The techniqué employed in estimating precipitation from cloud cover is
based upon "calibration" of cloud type as to their rain potential, and
is a refinement, of a technique used by Follansbee (1973). Follanbee's
equation for estimating 24 hour average areal precipitation from cloud

cover is
P (24 hour) = k1 Cb + koNg + ksCc

where Cb, Ns, and Cc represent percentage of cumulonimbus, nimbostratus,
and cumulus congestus clouds and k], Kos k3 are coefficients of 24 hour
rainfall potential for each of the three rainproducing cloud types.
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Our modified Follansbee equation for six-hour precipitation amount

for an i,j cell is:
P (6-hour) = [kCb + koNs + k3Cc]F (18)
~ where ky, kg, ky are coefficients for 6-hour rainfall potential.

F is an adjustment factor calculated from precipitation ground reports
and satellite cloud cover at the location of the ground reports as
follows:
n n
F= 3 Pg/ & P
1 1

£ (19)
The numerator is simply the summation of the reported 6-hour precipitation,
PR’ at stations 1 to n. The denominator is the summation of the estimated
6-hour precipitation, PE’ for the i,j cells of the stations 1 to n, and

is calculated by
PE = k1Cb + k2Ns + k3Cb

F is not allowed to exceed 3 or to be below 1/3. In these cases F is
set equal to 1. These are arbitrary limits meant to exclude conditions
of insufficient cloud cover information or insufficient rainfall reports
over the ground stations, which would make the calculation of the factor

F unreliable.
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When only infrared images are available (00-06 GMT and 06-12 GMT

intervals) then the equation used is simply
= [k,BIF (20)

where B is fraction (0 to 1) of brightest (coldest) area, kg is an

empirically determined constant, and F js an adjustment factor caluclated

by:
n n
F=¢t PR/ z kgBp (21)
1 1

F is calculated from the available stations rainfall reports and the
observed infrared brightnesses above these stations. Again, F is not
allowed to exceed 3 or to be below 1/3. In these cases F is set equal
to 1.

An initial value of kg = 1/3(ky + kg + k3) = 0.890 was chosen for
the first week (1-6 June 1975 calculations). Each following Qeek the
value of k, was scaled up or down by the ratio of precipitation estimated
to prec1p1tat1on observed at the 24 stations in the area during the 12
hour period (00-12 GMT) in which infrared images are used for the

precipitation estimates.

REPRODUCIRILITY OF THE
ORIGINAL PAGE IS POOR
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5.1.1.3 METRUN EXECUTION

Job Control Language

//METRUN JOB (BR9001,746),ANDERSON,CLASS¥F
;;!ETSTEP EXEC FORTGCLG,PARM.FORT='MAP,ID' ,REGION.GO=140K
//: MODULE METRUN

//FORT.SYSIN DD
- Source Deck -

//LKED.SYSLIB DD
// DD DSN=EARTHSAT,LOADLIB.DISP=SHR
//G0.SYSIN DD *
*

- input data cards for FTO5F001 -

//FT29F001 DD DUMMY,DCB=BLKSIZE=20

//FT30F001 DD DSN=RWA.STAIJ,UNIT=2400

// DISP=(0LD,KEEP,KEEP) ,DCB=(RECFM=FB,LRECL=76 ,BLKSIZE=760)
//FT31F001 DD DUMMY,DCB=BLKSIZE=20

//FT32F001 DD DSN=MET,UNIT=SYSDA,DISP=(NEW,CATLG),

// SPACE=(CYL,(10,4),RLSE),

// DCB=(RECFM=F ,BLKSIZE=20)

//SYSUDUMP DD SYSOUT=A

//FTO9F001 DD *

- update data cards for FTO9F001

- FTO9F00T input data cards -

Data Definition Description

1) FTO5F001: Station & Satellite data.

2) FTO6F001: Printer display file.

3) FTO9F001: Map overlay data for output display.

4)  FT29F001: Data for days processed in previous cycle; last
day initializes model for first day in this cycle.

5) FT30F001: Initialization file for region specific constants.
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6)

7)

FT31F@P1: 6 hr data with daily summation, used for error

analysis of MET model.

FT32FPP1: Data for days processed in present cycle becomes input

in the following cycle.
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5.1.1.4 DATA DESCRIPTION

FTO9F001 INPUT DATA

1. SEQUENCE

N

OVERLAY DATA

Iv-119

29 CARDS

MAP OVERLAY
DATA CARD



METRUN MAP OVERLAY DATA CARD

FORMAT: (7A8)

Variable Format Cols Description
AMAPIS(1,1,1,1) A8 Card 1 1st 8 cols of map overlay
1-8 line 1 1st half
: A8 72-80
AMAPJJ(1,2,28,1) A8 Card 2 Line one last 8 cols
72-80 1st half of overlay
AMAPIJ(1,1,1,2) A8 Card 29 1st 8 cols of map overlay
1-8 line 1 last half
AMAP(7,2,28,2) A8 72-80 Last 8 cols of map overlay
last line

SAMPLE DATA CARDS (2 cards):
NEERRRREN - RN ERENER NN ERRE

- REPRODUCINLLLIY OF THE
ORIGINAL Pisd I3 POOR

PERESERE SENNRRN

" -
7 1

0000ﬁUﬂ0!000Bﬂlﬂ000."00!000Uﬂﬂlﬂﬂﬂ00UUU000000000000000000000000UUOOUOUDUDHUUBUD
11 NSNS RN RN R uuuuunununuuuunnuunununnnnuuuuuuuuuuunﬂﬂnuﬂﬁnnnwmnnuuﬂnnmmnnuunnnuuu
13 l!lllllllll lllllllll!lllllllIIIIIIII!I\II!Illllllllll1l!ll|llll!ll]l\lIll|||l|l
" 22222222222222222222222222222222222222222222222222222222222222222222222222222222
- 33333133333333331333333333333333333333333333333333333333333333333333333333333333
- IVERRRRE ‘446444444‘4444444444444444444444444444444444444‘444444444444444444441l
11 55555‘55555555555555555555555555555555555555555555555555555555555555555555555555
' 5555555655'555SSEESSSBEGBuG565665&565565565666556666666858566555658655858656686

l 11171I71111111111177117171711117771711711117117171117771717171177717177777771117
| gll!llll‘Ballllllllllllllillll!llllnlsau!IISBBBBBGB88!BllllllBBlﬂﬂBIBBBIEEBBOBOU
59!9 9999
1234 '

99993599999999999899§999989099933 99999999065099959999909098999588839939919
i) ]
* pRvon

[[RIR R usunuunnnuu BsEIRNNY ) l 3% l 5‘! i In“lsli“ M N R R O R R R U R R LI
08|

O - D
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/4

INPUT DATA ON FTO05F001

1. SEQUENCE

A8

S N

NEAD C1...C10 CORFF.
FOR RAINFALL
BOUATION

BOUNDARIES OF
ANALYSIS ARESA ETC.

6 HR INTERVAL
DAY, TIME....ETC.
o8 eMT

Vd

SAT CLOVD COVER
FOR OMK INTERVAL
08 OMT

FOR 08-12-18-24 GMT PER EACH DAY

K=9 in eslumn 17

STATION DATA
FORN 08 OMT

/ 1 CARD

1 CARD

1 CARD -

1 CARD PER
POLYGON

1 CARD ENDS
6MR INTERVAL

1 CARD PER STATION
34 CARDS
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AREA BOUNDARY CARD

TIME INTERVAL CONTROL CARD

CLOUD POLYGON CARD

END CLOUD POLYGON CARD
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RAIN COEFFICIENTS CARD

Format: (10F8.4)

Variable Format Cols Description

C1 F8.4 1-8

c2 F8.4 9-16

Cc3 F8.4 17-24

c4 F8.4 25-32 Rain coefficients for satellite
c5 F8.4 33-40 rain equation

C6 F8.4 41-48

c7 F8.4 49-56

c8 F8.4 57-64

c9 F8.4 65-72

ci0 F8.4 73-80

Sample Card

R TR Y R R R ENR T RRN e IR S T REERI it i RS L
T et - . b . . IR - - K e 4P o T . [ .- o e 8 ) -

0806000 0l!UUOOUﬂlﬂbﬂﬂﬂﬂ000000_00D0HUUMOUUIHUOOUDBUUHUQDUUU popooooogooooconOe
IERERER !
| 11

0
PARN NN EN NN ANBNNBD NN NI WIRT WL OUISE G0N 25354 55 56 61 595960 61 G2 eI GH GBS IS GI N NI L BT B B
1

IlIl,lllllllllllllllllllll!lllllll_lll AERRNE R R AR RN RN R R AR R R RE RN

-
— - e

22222H227222222222222222222211222222222222222 22222222222222222222222-22221221211
$13333 33333323333333_333333333333333333333333 332333333333333 333333333333333313
Ml4444444l4l~44444444ld4l444444444444444444444444444;444444444 L4404 444484404444
55555555555555‘555555555555555555555555555555555555555 55556555555585555 58558539
iiiGEEGSSE855885565865668566555556656666686665ﬁ656665586556656065686856655566665
71717 1111177077111 110011091 710071 1171111771111 11171717171 117111 117171101101 11111911111
seansasaBROBBBABAOLOBE $OB0SEBE80000H080B888C088R0880880808008B80 0aBBB8000B88BBB38
z!!!!! 9995998099988959909988399¢639 zssssgssssds,99999939999993559599999s

MRS NN NDBUBED NN NI NN 454547 4840 5050 52 53 56 §5 56 57 38 59 60 61 62 G) G4 Gx BB TN EB MY N0 MMM M IS I I 13 M0

999099883
12734356188
s

§ §
PRYOR 5081



APPSR = TERRR EE T

AREA BOUNDARY CARD - PROCESSING PERIOD

Format: (815,2F10.3)

Variable Format Cols Description
IFIRST I5 1-5

ILAST I5 6-10 Limits of I, J Area
JFIRST I5 11-15

JLAST I5 16-20

IDIS I5 21-25 0

JDIS I5 26-30 0

IEAST I5 31-35 (-1) West, (+1) East Longitude
NDAYS I5 36-40 Days to Process

FMAX F16.3 41-50 Temperature Coefficients
FMIN F10.3 51-60

Sample Card:

G IR ARSI IRER LR O sy 1

nnnuunnnnouuou oot UO0Uﬂ000000000000000000000000000000000000000000000

0o
SN NUUBBITNNNBANN HHVHWNNNINBHTRDL N QGREEH WA SAS1 525154 S5 6 S SL VIR0 W B2 BT A B BE T GEET LI MR G E e
|l

"
11
i1 RERRRERRRERRRERERRR RN RN lllllllllllllllllllllxlllllllllllllllllll1||l

-— e

ooae
Tyt
T1itnt
212 2222_2’212222222,22222222222222222222222222222222222222222222222222222222?222
33333333333 333_33333333333333333333333333333333333333333333333333333333333333
4“44444444444444‘444444444444‘4444444444444444444444444444444444444444444‘4“44
55555555555555_55555555555555555555555555555555555555555555555555555555555555555
6666 SGESG‘BBGGSEGWSGGGEGEEBE5666856585E5655555555SGBBSB556566656585655555685555
7171771111 11111117171111111111111117717111 77777177777777777777777777177777177771]7
lIIUSBGBBB883BBBB8588888888850585588B8888888888386BBBBBBEB8888868858388888588885
99599819899
113456218

99993998595899995999089999599999098998999985539 §9999999996909999899839958239
§ ¥ 3 5651 36 93 ; H i
PRYOR

LIREERIRH iHIIIHﬂIIHZJ“YS WAWHWINIUBBNNN G(I o4y 5 E AT 48 43 89 6T 82 33 8¢ §&
o8f

u.n(ﬂ
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TIME INTERVAL CONTROL CARD

Format: (815,2F10.3) f
Variable Format Cols Description

IDAY 1-5 15 Julian Day

ITIME 6-10 15 GMT Time

K1 11-15 - I5 (1) Freq of ground obs in 6Hr interval

IDEFZ 16-20 I5 Verification Variable

IRNO 21-25 15 Switch for IR SAT Images 1=yes 0=no

IVNO 26-30 15 Switch for Vis Sat Images 1=yes 0=no

ITEST 31-35 15 satellite Image Indicator

NSTA 36-40 I5 Number of Stations

E{EPBKﬁJUCEﬁE‘YSY G&‘??IE
ORIGINAL PACE 15 POOR

Sample Card

‘,.'té?“!@é“!*l*!!!’E*"H?*”!0?-9“'13“'34"‘f”““““

IIBDDUUU*HUBGUUUUGHBUBUU po00 0000 Il000l!(ll'l0Uﬂﬂ00l)ﬂ0UﬂIlUUU00000000000000000000000
1231ss1|!uuumnsnnuunnnuuzmmns:nlmm3saausumnuuumamwsnslszsmsasas)sasmnszmlss5snslss1unnisuxsuuuwm
ll,llllllH111»11lll|llllll‘lllIIIHHIHIHHIIHHIIIIHIIHIIHIHIHHHIIH

'2"2222222222222222222222222222122222222222222222222212222222222222222222222222222
3333333‘3333333333333333333333333333333 33333333333333333333333333333333333333333
4‘444“44444444444‘4!444444444444‘314444 444444444444‘4‘4444444444444444444444444
5'5555555555555555555555555555555555555555555555555555555555555555555555555555555
86666666 66555655E‘SGBBGGGBGEGBSSBBBB565655666566EBGSGGEBGGGGBGBGBGGSGGBGBESEBG
1111,1117171111117117111117711111171117111111711717111111171171111”7HHH'HTH \
sis HB!.GGU!III!UGSBB&BE98B‘diOIBIBUBGBBIBBBBIGBBBBBGB088EBB&SBGBBHBMBBBGBBI,&GE& l

!!9!9!!!!!!!!!!l!!!!!!l!999!!!!59!9999999999!99999!!999999999999999995999959!!!99
EREERRRY BRI IS e nnznszanun:nnmus:enuununtmuAsmuusswszszs;ssssslssmwsxs:sassaas:susswnnmnsunmsan
PRYOR 5081

s
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CLOUD POLYGON

Format: (I3, 14, 10I1 (9F3.1, F4.1))

Variable
ID
IT

1cc(1)

1cC(2)
1cc(30)

IcC(4)

10C(5)

1cc(6)

IcC(7)

1cC(8)

1cc(9)
K

XLA(1)

XLO(1)

to

XLA(K)
XLO(K)

Sample Card

TRAOALT {1115 11304088 19654801 0004831 0404331 D440 L ARO[A0L PISSROLNANTINLOLI 1110

Format

I3

F3.1
F4.1

F3.1
Fa.1

18-20
21-24
25-30

IvV-125
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CARD

Description
Day

GMT Time of Satellite Image

8th of Cumulonimbus clouds in polygon -
Visible images

8th of Nimbostratus clouds in polygon -
Visible images |
8th of Cumulus Congestus clouds in polygon -
Visible images

8th of Stratus clouds in polygon -
Visible images

8th of Stratocumulus clouds in polygon -
Visible images

8th of Cumulus clouds in polygon -
Visible images

8th of Cirus clouds in polygon -

Visible images

8th of Brightest area in IR Image

8th of Bright area in IR Image
Number of Polygon Vertices %
Latitude of First Polygon Corner
Longitude of First Polygon Corner

Latitude and Longitude of Nth Polygon
Corner



STATION - DATA CARD

Format: (I3, 3I2, 2I3, 2X, 12, I3, 312, 2X, I2, 3X, I1, 12, I, 2X, I1, 14,
2X, 11, 14, 2X, I1, 212)

Variable Format Cols Description
NST I3 1-3 Station Number
M I2 4-5 Month
IDY 12 6-7 Day
IHR I2 8-9 Hour
N I3 10-12 Total Cloud
IW I3 13-15 Wind Speed Knots
IT I2 18-19 Temperature
NH & 20-22 Amount of Low or Middle Cloud
ITY(1) 12 23-24 Amount Low Cloud
ITY(2) I2 25-26 Amount Middle Cloud
ITY(3) I2 27-28 Amount High Cloud
ID 12 31-32 Dew Point
K7 n 36 Previous 6HR Rainfall Switch
JPR I2 37-38 Previous 6HR Rainfall in Hundreths
IPR n 39 Inches Rainfall in Previous 6HR
K9 I 42 Special Phenomena Switch
ISG 14 43-46 Special Phenomena Identification
K2 n 49 Previous 24 hr. Rainfall Switch
1P24 14 50-53 24 Hour Rainfall Amount in Hundreths
K4 I 56 Temperature Data Switch
IMX 12 57-58 Maximum 6Hr Temperature
"IMN 12 59-60 Minimum 6Hr Temperature
ARP FANGLR IR 10Q 3 119 IR i9agag b ipg 1 TPLPOELR T U0 RRRG i
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5.1.1.5 FLOWCHART

TTENTRY MAIN

"READ MAP OVERLAY

!

. —— READ. .
RAIN COEFFICIENTS

. WRITE __
RAIN COEFFICIENTS

!

READ AREA ébUNoAniss]
DAYS IN PREVIOUS RUN

'

"READ I, J STATION
ASSIGNMENTS

’ R‘Ei\’pﬁ LAST DAYS BMT
CALL AGREAD

 J
LNITIALIZE MAP COUNTER

DISPLAY ARRAYS. )
SATELLITE INDICATOR

!

"'READ 6 HR CONTROL EOF A
CARD; DAY, TIME

7 'S.a
“SATELLITE
DATA AVAILABLE
ITEST: 0

<0 EOF
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__CLOUD
POLYGONS
EXHAUSTED

YES

READ SATELLITE™
POLYGONS & CLOUD
ASSIGNMENTS

_

WRITE SATELLITE
POLYGONS & CLOUD
ASSIGNMENTS

'

WEST LONGITUGES
NEGATIVE

CALL POLYGO

- AL1,J__

INSERT CLOUD DATA

CALL STADAT

TINSERT DATA'IN
APPROPRIATE
ARRAYS

ALL STATIONS
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|
:

mi

NO

METRUN

ALL 1, ) COMBLETE

FOR TEMPERATURE
DEW POINT WIND

CLOUD COVER
FROM IR, SATELLITE

CALL IRCLOD

CALL INTERP

~" SATELLITE
DATA AVAILABLE

“FOR1J

VISIBLE IMAGERY

'ASSIGN CLOUD
COVER OF NEAREST
STATION TO 1,4

€LOUD COVER
FROM VIiSIBLE
SATELLITE

CALL viCcLOD

CALL CLODF1

Y
N
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L34

METRUN

CALL ALBEDO

CALL ETPCAL

NEGATIVE ves

CALL ABED

SOLAR RADIATION

ENTER ETP, SOLAR
NET RADIATION
INTO ARRAYS

ALL iJs NO

STOP

COMPLETE

CALL PACKER

CALL ERRWRT
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"CALL INTERP

METRUN

STATION™ NO

PRECIPITATION

"CALL STAMIJ

STUDY AREA
STATION

ASSIGN STATION

REPORT . .
IF tJ = STATION 1J

"COMPUTE
PRECIPITATION
FACTOR FOR 1,J

|

NO

COMPUTE i, J

ALL STATIONS

PRECIPITATION

CALL STAJN

ASSIGN STATION
REPORT IF I,J =
STATION I, J

'

SUM 1J DAILY

CALL PACKER

CALL ERRWRT

ALL

PRECIPITATION

NO

1,4 COMPLETE
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METRUN

PRINT 6 HR
PRECIPITATION MAP

CALL PRINT

_PRINT 24 HR
PRECIPITATION

CALL PRINT

PRINT 24 HR NET
RADIATION
CALL PRINT

PRINT 24 HR ETP
CALL PRINT
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METRUN

ALL s
COMPLETE

'YES

INTERPOLATE FROM
STATIONS 1,J
(TMAX, TMIN)

CALL LATLON

CALL DAYLT

CALL BMTDAY

/
CONVERT

TEMPERATURES
TO FAHRENHEIT

“ CALL PACKER

CALL ERRWRT

|

CALL METWRT
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METRUN

ALL 1Js
COMPLETE

CALL PACKER

LOAD ARRAY
WITH VARIABLES

CALL ERRWRT

CALL METWRT

SUM TOTAL
PRECIPITATION

PRINT DAILY
TMAX MAP
CALL PRINT

" PRINT DAILY
TMIN MAP
CALL PRINT

Iv-134
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METRUN

SCALE BMT

ETP DAILY PRINT
CALL PRINT

“SOLAR RADIA.
TION DAILY PRINT
CALL PRINT

SCALE WEEKLY
PRECIPITATION

PRINT WEEKLY

CALL. PRINT
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A R RS

SUBROUTINE PRINT

ENTRY PRINT

PRINT HEADER
INFORMATION

ALL _
. LINES
COMPLETE _

RETURN

WRITE DATA
LINE

l

WRITE MAP

OVERLAY LINE §

ENTRY STANUJ

1 =206
J =335

ASSIGN 1,4 TO
STATION %

i

RETURN
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SUBROUTINE INTERP

ENTRY INTERP

77X
YES LIST SEARCH

COMPLETE

LISTELEMENT
IS DATA

~ WEIGHT IS
NON NEGATIVE

SUM
WEIGHTS = Iwi _
WEIGHT X DATA =
IXie Wi

B DATA POINTS

Iwi YES

EQUAL ZERO

RETURN

Exiowi

RETURN VALUE =
-999

VALUE = Wi
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SUBROUTINE ETPCAL

ENTRY ETPCAL

FACTOR (1} =
» (FAcsoL+1) (1-aMTsoL)
FACTOR (2) = (FACLNG)®

C CALL LATLON . )

ALLINTENSITIES
& CLOUD TYPES

CLOUD AMOUNT =0

AMTSOL = CALL ETPINT
ICLOUD AMOUNT

l

FAacsoL=
ICLOUD AMOUNT X
CLOUD FACTOR 1
RETURN

l

CLOUD AMOUNT
Ix -Jc’:‘u.oi.}b FACTOR 2

ST TPETTY
mEOLRA

REPRODUCIY ¥
ORIG}.NJ:LL Dol s ruuid
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SUBROUTINE ETPINT

ENTRY ETPINT

A

DEFINE STATEMENT
FUNCTION ET

A

DECLARE & COMPUTE
CONSTANTS

\

COMPUTE SOLAR
DECLINATION
ANGLE

CONVERT
CENTIGRADE TO
KELVIN

\

COMPUTE VAPOR
PRESSURE

COMPUTE AMOUNT
PRECIPITABLE
WATER

\
COMPUTE
ATMOSPHERE
TRANSMISSION

COEFFICIENT

\

INTEGRATE SOLAR
RADIATION

NET RADIATION

WIND CALCULATION

4

COMPUTE NET
INCREMENT OF ETP

RETURN
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__SETNO
DATA INDICATOR

SUBROUTINE CLODFI

ENTRY CLODFI

_ ZERO CLOUD
AMOUNT ARRAY

~ NO

YES OBSERVATION

PRESENT :
JCT:1

YES

. TOTAL SKY YES

OBSCURED
JCT:11

LOW LEVEL

YES OBSERVATION

PRESENT
JCT:1

LOW LEVEL
OBSCURED
JeT:11

IV-140
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RETURN




TLEVEL1 N
HAS OBSERVATION

NO

COMPUTE CLOUD
TYPE INDEX (KODE)

'

DETERMINE SMALLER
OF TOTAL VS LEVEL
AMOUNTS

LEVELS COMPLETE

LEVEL T N
REPORTED CLOUDS

COMPUTE TYPE &
FRACTION COVER
FOR LEVEL |
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SUBROUTINE POLYGO

ENTYR POLYGO )

ZERO 1, J BOUNDARY
VECTORS

l

CONNECT VERTICES
LATITUDE LONGITUDES
TOo 1,4

YES

ALL CONNECTED
VERTICES PAIRS

COMPUTE:
1,J UNIT VECTORS
ISTEP

Y

COMPUTE ABSOLUTE
VALUE OF THE SLOPE

COL STEPS

YES

COMPLETE

STEP COL BY
UNIT VECTOR ISTEP

'

COMPUTE ROW
CHANGE WITH SLOPE
AND ROW VECTOR

l

INSERT NEW . . INCREMENT
_BOUNDARYCELL IN | = .| BOUNDARY COUNTER
I, BOUNDARY VECTORS NBCELL
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POINT TO FIRST LIST
ELEMENT
INITIALIZED END OF LIST

_INSERT INLIST
_UPDATE PREVIOUS
& PRESENT POINTERS

BOUNDARY

YES

ELEMENTS
PROCESSED

LIST POINTER:
MINIMUM LIST
POINTER

INITIALIZE LIST POINTER
TO MINIMUM LIST ENTRY,
NEXT BOUNDARY COL .

UPDATE PREVIOUS
MINIMUM COL LIST
ENTRY

'UPDATE MINIMUM
COL POINTER
JFLINK

_COL: LIST coL

ROW: LIST ROW

NEXT LIST ENTRY

UPDATE MAXIMUM
COL LIST ENTRY

\

UPDATE OLD
MAXIMUM POINTER
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INITIALIZE PRINT SWITCH OFF
EXTRACT MINIMUM ROW COL.
SET POLYGON COUNT TO 1
SET LIST POINTER TO NEXT ARRAY

ALL COL

YES

ENTER ROW COL IN
POLYGON VECTORS

ADD ONETO
POLYGON COUNT

OLD COL DELETED
NEW COL BECOMES OLD

)

PROCESSED

EXTRACT NEXT COLUMN
ROW IN LIST
.SET POINTER TO
NEXT LIST ENTRY

coL
EQUAL NEXT COL

ENTER ROW-COL
IN..POLYGON VECTORS
ADD ONE TO COUNT

TURN VERTEX .
. INDICATOR OFF

'

CHECK 15t VERTEX
POINT = COL.

LAST VERTEX

NEXT VERTEX

1

POINT

POINT EQUALS
VERTEX POINT

TURN VERTEX
SWITCHON
ISW =2

\

. COMPUTE VERTEX
VERTICAL INDICATOR

coL coL
151 =\ N-1, N*A N, N+1

ENTER LAST POINT
_IN POLYGON
COL - ROW VECTORS

RETURN




CHANGE BINARY
PRINT SWITCH POSITION

VERTEX

SWITCH ON
1SW: 2 -

VERTEX
VERTICAL

INDICATOR: 0

COMPUTE VERTEX
GRADIENT

KV = Ay, N

IKV: 0
2
TURN PRINT
SWITCH ON
YES
SWITCH IS OFF -t
NO DIFFERENCE

GE1

INSERT ROWS FROM
START ROW + ONE TO

END ROW -1
INCREMENT POLYGON

ENTRY COUNTER
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SUBROUTINE IRCLOD

ENTRY IRCLOD

ZERO CLOUD
WEIGHT VECTOR

l

COMPUTE INFRARED
CLOUD
COEFFICIENTS

RETURN

SUBROUTINE VICLOD

ENTRY VICLOD

/

ZERO CLOUD
WEIGHT VECTOR

i

COMPUTE VISIBLE

CLOUD
COEFFICIENTS

Y

RETURN
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SUBROUTINE LATLON
ENTRY LATLON
COMPUTE LATITUDE ;
LONGITUDE OF GRID |, 4 :
RETURN L
SUBROUTINE ALBEDO ]

ENTRY ALBEDO (3

BMT = BMT + 1.0

BMT =1,2,3

PN

GO 7O .BMT

ALBEDO = 1.0

-

Y

RETURN 3
ALB = ALB = .
26 - (14 + BMT - 4.0) ALB =24 10 + 4.6667*BMT

:‘ RETURN
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i
3

SUBROUTINE PACKER

ENTRY PACKER

1)

LOAD ARRAY
WITH VARIABLES

RETURN

t

SUBROUTINE ERANAL

ENTRY ERANAL.

THE DAY IS LEGAL.

THE TIME IS LEGAL.

STATIONS = 34

RETURN

Iv-148
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WRITE
ERROR MESSAGE

STOP




As

SUBROUTINE STADAT

EMTRY STADAT

READ STATION DATA

WRITE STATION DATA

DATA
INDICATOR ON
M:0

SET NO DATA
INDICATORS

VALUES OF
TEMPERATURE &
DEW POINT

IF NO REPORT SET TO -999

Y

WIND
IF NONE WIND = -999

PRECIPITATION

i

RETURN

INDICATOR ON
K7 =7

|

24 HR PRECIPITATION
CALCULATION

& HR PRECIPITATION
IS ZERO

P=0.0

NO

YES

\O-GHR REPORT? -l

MAX & MiN
TEMPERATURE
SET TO -999
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DR e e

MAX & MIN,

SUBROUTINE STADAT

YES
6-12 HR REPORT

TEMPERATURE e
SET TO -888

TEMPERATURE
INDICATOR ON

YES

MIN

RETURN

NO

MAX & MIN
TEMPERATURE
SET TO -888

TEMPERATUR
INDICATOR ON
K4 =4

RETURN

MAX
TEMPERATURE

YES

TEMPERATURE
GE 0

USE
TEMPERATURE

RETURN

LTO

MAX
TEMPERATURE
LT 30.0

NO

IMX = 100 + IMX

Y

MAXIMUM
TEMPERATURE = IMX
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SUBROUTINE STAIJN

ENTRY STAIN

IF1,J1S ASTATION
SET N TO STATION
NUMBER

y
RETURN
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SUBROUTINE JULIAN

ENTRY JULIAN

CONVERT DAY,
MONTH
TO JULIAN DATE

\

RETURN

SUBROUTINE DAYLT

ENTRY DAYLT

\

CALCULATE
EPHEMERIS OF SUN

\

CALACULATE
HOUR ANGLE

\

RETURN
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SUBROUTINE BMTDAY

ENTRY BMTDAY

PLANT IS NOT

< JULIAN DATE:
PLANTED BMT = -1

PLANTING DATE

PLANT BEGINS TO
RETURN GROW BMT =0.0

Y

SELECT REGRESSION
COEFFICIENTS BASED
ON PRESENT BMT

Y
SCALE DAYLENGTH
MAX TEMPERATURE
MIN TEMPERATURE
RELATIVE TO BMT
INTERVAL

Y

COMPUTE DAYLENGTH
CONTRIBUTION
TO GROWTH

Y

COMPUTE MAX TEMP
CONTRIBUTION
TO GROWTH

COMPUTE MIN TEMP
CONTRIBUTION
TO GROWTH

Y

COMPUTE ‘
INCREMENTAL BMT B
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SUBROUTINE BMTDAY

ADD BMT INCREMENT
TO BMT

Y

ADD ONE DAY TO
CROPDAYS

\

IF BMT EQUAL OR
GREATER THAN 5.0
BMT =-1.0
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et SRR

5.1.1.6 SOURCE CODE

200

THIS IS THF MAIN PROGRAM FOR PRFPARING THE INPUT MFTEOROLOGICAL

PARAMETERS FOR THE EARTHSAT -LACIE WHEAT FORECAST SYSTEM

CODED BY R, SARATINI

REAL®#8 AMAPTIJ(79242R42) ’

DIMENSION ICC(9)oTA(35)9TD(35)9W(35)9P(35)9X(35)98(?)9CV(7)9CL(993
@) o XLA(11) o XLO(11)eD(R)$IPEST(35)
mQICL0(35)QTCT0(3.‘;)9ISIG(35)oTMX(35)9TMN(35)oICTY(3‘393)9ITY(3)

INTEGER#2 PILLNDATY(27428)

INTEGER#2 IPTOT(27+28), ISP(27+2849)911(500)s JU(S00)sIPFT(27428
Fa)9IPNET(279?8)9ITMAX(27923)-ITMIN(27028)QIPPEC(279?.8)oIRMT(?792B)

INTEGER#2 IP(6+427928) 9ISTAS(Ae2792R)+ISOL(27428)

INTEGER#2 IPWK (27+2B) ¢ IRLO(27428)

INTEGER#*4 RA

INTEGER®?2 ARRAY(10)

CNOMMON/MAP /AMAPT Y

RA=0

C RFAD OVERLAY MaAP

READ (9+898) AMAPTY

898 FORMAT(7AB)

DODODONAIDIDOINONOO

8590
899

21027

900

THE FOLLOWING MAPS ARF PRINTED DAILY
MAF NO, PARAMETER UNITS
0-06GMT PREC MM#*10
06-12GMT PRFC
12-18GMT PREC
18«-724GMT PREC
N0-?24GMT PREC
00~=24GMT NET RAD LY/DAY
00~-24GMT FTP MM#10
00-74GMT TMAX DEG C#10
00-724GMT TMIN DEG C¥*10
BMY IS MULTIPLIED BY 1000 WHEN TAPED 10 00-24GMT BMT#100
11 00-24GMT SOL RAD LY/DAY
12 TOTAL PRFC FOR PERIOD (MM

CleeeCl0 ARF COEFFICIENTS FOR RAINFALL FQUATIONS

READ(54899) C14C2+C39C49sCS59CH4CT79CB9C99C10

WRITE (62B99N)C19C29C39C49C59CH9CTsCRsCO9C10O

FORMAT (1H1+10F8.4)

FORMAT(10F8,.4)

NDAY=0

INITIALIZE WEFKLY OR PERIOD TOTAL PRFCIPITATIOM

NN 2102 I1=1.27

DO 2102 J=1,428

IPWK(I+d)=0

NDAYS IS NO. OF DAYS DATA ON OLD TAPF
REA”(SoQOO)'TFIPCToILAST;JFIRST-JLASTvIDIS.JDIS;IEAST:NDAYS

1 +FMAX$FMIN
- FORMAT (RIS42F1n.3)

IF(FMAX EQ.N,0) FMAX=1,

IF(FMINLFNR.0eN) FMIN=0,333

IXF=1

JXF=1

OO UT P WN

REPRODUCITY:TY OF THRE
ORAGIHAL PASE 18 POOR
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IXL=ILAST-IFIRST+1
JIXL=JLAST=-JFIRST+1
WRITE(69900) IXFeIXLoJXFoJXLoINDISyJNIS
c READ STATION ASSIGNMENT FROM TAPE
DN 2001 I=1,28
Dn 2001 J=1,28
2001 RFAD(3049000yEND=2002) IX9JXe (ISTAS(KeIoJ) s IR(KeTIsJ)eK=196)0
1PLNDAT (I 9J) o IRMT (T J)
20072 CONTINUE

REWIND 30
IF(NDAYS.ER.0) GO TO 999
C READ OLD RMT FROM [_AST DAY ON OLD TAPF

CALL OPENAG
IRA=NDAYS-]
DO 1111 L=1.IRA
CALL AGREAD (ARRAY)
DO 1112 LL=1+756
CALL AGREAD(ARRAY)
1112 CONTINUE
1111 CONTINUE
CALL AGREAD(ARRAY)
IYFAR=ARRAY (1)
JD=ARRAY (?)
IT=ARRAY (3)
DD 1113 I=1.27
DO 113 J=1,78
CALL AGREAD(ARRAY)
IBMT (T+J)=ARRAY (9)
113 CONTINLUE
1113 CONTINUE
CALL AGRFADN(APRAY)
1114  CONTINUE
G590  CONTINUE
CALL AGOPEN
1 ., CONTINUE
DO 1011 I=1,27
NO 1011 J=1.2R
IRLO(I«J)=0
IPET (I ) =0
ISOL(I,J)=0
IRNFT (TeJ)=0
IPTOT(TeJ) =D
1011 CONTINUE
P (35)=-G9,
MAP=(
ISAT=0
c REAN CONTROL CARD FOR DAY INTERVAL.
11 CONTINUE
WRITE (6+22073)
2203 FORMAT(*1¢")
READ(5¢900+FNN=99) IDAY,ITIMEW.KI sINFL2syIRNOSIVNNGITESTINSTA
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CCALL ERANAL (IDAYSITIMEIKI+IDFL2eNSTA)
WRITE (64900) INDAY«TITIMESKI s IDEL2sIRNOSIVNOGITESTWNSTA
ISAT=ISAT+ITEST '
i IF(ITEST .FR. 0) GO TO 3
3 IF(ITEST .LT. 0) GO TO 99
NO 101 I=1+27
DO 101 J=1.28
DO 101 N=1,9
101 ISP (TeJeN)=0
1 C RFAD SATELLITFE CLOUD COVER
: WRITE(6+9007)
- ? READ(54901) IDeITe (TCCIN) oN=1+9) oKo (XLA(KK) o XLO(KK) aKK=14K)
WRITE(64911)IDeITe (ICCIN) gN=149) 9K o (XLA(KK) o XLO(KK) o KK=19K)
£ Q1] FORMAT(1XsT14415410T149(F54a1eFAL1))
? IF(K.EQ.0) GO TO 3

C MAKF WEST LONGITUDES NEGATIVE
DO 21 I=1.K
21 XLO(TI)=XLO(T)#FLOAT(IFAST)

901  FORMAT(I3+I4 9101149 (F3.19F4,1))
XLA (KK+1)=XLA(1)
XLO (KK+1)=XLO(1)
NK=KK+1
NPOL=1
CALL POLYGO (NPOLoXLAsXLOWNKoTT9JJsNMAX)
DO 1023K=1,NMAX
I=11(K)=205
J=JJ (K1 =334
IF (I1.EQe 1.AND.JsGE.27) GO TO 1023
IF(II(K) oFNa??3eANDJJ (K} FRLITY) I=1
IF (TT(K) oFN.223eANDJJ(K) JFALITLY J=27
IF(TT(K) eEQe211ANDJJ(K) eFQe364) I=1
IF(TT(K)eEN.211eANDJJ(K) FOLI64) J=2R
c TEST FOR CELL LOCATINN IN OR NUT OF ARFA OF INTEREST
IF (1eGE o IXFoAND T oLE o IXL e AND e JoGE e UXFeAND JoLELJXL) 0 TO 1022
G0 TO 1023
1022 DO 102 N=1,9
ISP (IsJsN)=TCC(N)
102  CONTINUE
1023 CONTINUF
GO To ?
3 CONTINUE
DO 110 KIK=1,KI
¢ READ STATION NATA
DO S ISTA=1434
CALL STADAT (X1eXPeXI9XbsICLoICToITYsISGoX54X6)
IF(ITIMF.FQ.A) GO TO 503
IF (X5.EQ0.-999,) XG==RRR.
IF (X6.E0N.-999,) X6==8RA.
503 TA(ISTA)=X1
TD(ISTA)=X?
W(TSTA)=X3
P({ISTA)=X4
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ICLO(ISTA)=ICL
ICTO(ISTA)=TCY
ISIG(ISTA)=TSG
IF(X5.FQ.~RRR,) GN TO 303
TMX(ISTA) =X&
303 IF (X6.EQe~RRB.) GN TO 403
TMN(ISTA)=X6
403 DO 203 I=).3
203 ICTY(ISTASI)=ITY(T)
5 CONTINUE
DO 104 T=1427
0n 104 J=1,2R8
IX=1+205
JX=J+334
IF(I.EQ. 1eAND . JeFQ.28) IX=211
IF(T.EQe 1eANDJoFQ27) JX=371
IF (TeEQe 1eANN.J.FNR27) IX=2273
IF (TeEQe 1eANDJFQ.2R) JUX=364
INTERPOLATE FOR TFMPERATURE
INTFRPOLATE FOR NFW POINT
INTERPOLATE FOR WTND
DO 105 N=1ly6
INDIST=IR(NeT o))
108 D(N)=IDIST
DO 107 INDEX=1.3
DO 106 N=14+6
K=ISTAS(NsTsdJ)
IF (INDFX.EM.1) X(N)=TA(K)
TF(TNDEX<FQa?2) X{N)=TD(K)
106 IF(INDEX<EQe3) X (N)=W(K)
IF(INDEX.ER.1) CALL INTERP (XsNs TEMP)
IF (INDEX.FQ.?2) CALL INTERP(XsD,TDEW)
IF(INDEX.EN.3) CALL INTERP (X oDeWIND)
107 CONTINUFE
IF(ITEST .NFe. 0) GO TO B
IF NN SATELLITE DATA AVAILABLF (ITEST=0) ASSIGN CLNUD COVER 0OF NEARE®
STATION TO TeJs NTHERWISE USE AVG SAT CLOUD COVER.
DO 307 N=ls6
K=ISTAS (NeTsJ)
PO 207 TK=1l.73
207 ITY(IK)=ICTY(K,sIK)
CALL CLODFT(ICLO(K)ICTO(K)«TITYACL)
IF(CL(1e1)) 30704074407
An7 CONTINUE
CL(1¢1)=0.0
407 CONTINUF

OO

DO

GO TO 10
c ASSTGN AVG SAT CLOUD COVER TO T.J3 USF VISIBLE DATA. IF NOT AVAILARLF
c IR DATA. '
e CONTINUF

IF(IVNO NF, 0) 60 70 9
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DHINONOOHDOHN

O OHD

108

10

104

1065

I11=ISP(I+JeB)

B(1)=FLOAT(T1)/FLNAT(IRNO)

I12=ISP(I4Js9)

B(?2)=FLOAT(T?)/FLOAT(IRNO)

CALL IRCLOD(R,CL)

GO TO 10

DO 108 N=1,7

IN=ISP (I9JeN) y
CV(N)=FLOAT (IN) /FLOAT (IVNO) :
CALL VICLND(CV,sCL)

CONTINUE

CALCULATE ALREDO FROM BMT, RETRIEVE PREVIOUS DAY BMT FROM DISK,

IR=IBMT (I4J)

RMT=FLOAT(IR) /1000,

CALL ALBEDN (RMT,ALR)

CALCULATE RNET,LETP FOR INTFRVAL OF TIMF COVERED BY STATINN REPORTS IDFI
ID=IDAY
CALLETPCAL(IDEL2¢IDsIXsUXoTTIMFoTEMPyTDFWoWINDeCL9ALBeETP9RNT4SOL
1 RLONG) ‘
IF(SOL.LT«N.0) CALL ARED >
IRNT=RNT+0,5

IFTP=ETP#10.+0.5

I1SL=SOL+0.5 :
IRL=RLONG+0.S “
IRLO(TeJ)=IRLO(IsJ) +TIRL :
ISOL(I4J)=1ISOL(IsJ)+ISL

IPFT(IsJ)=IPET(I9J)+IETP

IRMET(TI+J)=IRMFET (TeJ} +IRNT

CONTINUE

IF(ITeFENe3e0ReITeFNRe9eNReITFNG1IE.0OR.TTFERLPL) GO TO 110

CALCULATE A& HP PRECIPITATION

IF NO SATELLITE DATA AVAILARLF FOR DAY (ISAT=0)s INTERPOLATE :
PRECIPITATION FROM GROUND REPNRTS, <
CALCULATE RAINFALL FOR EACH CFLL RBY A SATELLITF ESTIMATE SCALED BY &
FACTOR DETERMINED BY RATIG OF ACTUAL TO SAT FSTIMATE AT PRFCIPITATION
RFPNRTING STATIONS,

TYFAR=TS

THE NEXT STATFMENT WRITES ON TAPE THE YFAR DAY AND TIME FOR AHOQUR
PRFCIPITATION FSTIMATFE AND ORCFPVATION WHFN AVAILARLF

WRITE(10+49003) IYFARGINAYITIMF

CALL PACKFR(ARRAYsIYFARSIDAYsITIMFsRAGRAGRAGRASRAGRA)

CALL ERRWRT(ARRAY)

IF(TTEST.EQ.0) GN TG 98

DO 1065 I=1427 3
DN 1065 J=1e?R ]

IPREC{T+J)==-99 ’
SP=0,0 L
GP=0N,0

DO 1066 N=1.NSTA

IF(P(N) JLTee0) B0 TO 1066
CALL STANTJ(NsIXeJX)
I=1X=205

J=JX=334

et P B b Tl

L bkl
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1050

1066

1077

QR

IF(I.GE.IXF.ANDQI.LE.IXLoAND.J.GE.JXF.ﬁND.J.LE.JXL) GH TO 1050
GO TO 1066

CONT INUE

GP=GP+P (N)

USE FREGRESSION FORMULA FOR ESTIMATING PRECIP (IN MM) FROM CLOUD COVER
FIGHTS) »

CN=ISP (T edsl)

CC=ISP (I 9Je?)

CU=ISP (T eJe3)

RI=TSP (I +Js8)

B2=1SP (1 9Js9)
IF(IVNO.NF.O.AND.TPNO.NE.O)SP=SP*C1*CN*CZ*CC*C3*CU*C4”BI*C5*92
IF(TVNO.EO.ﬂ)SP=SP*C9*QI*C10*92

1F (IRNOLEQ.N) SP=SP+C6*CN*C7*CC+CB*CU

CONTINUE

IF(SP.EQ.040) FACTOR=1.

IF(SP«GTa04N) FACTOR=GP/SP

IF(FACTOR.GT.FMAX) FACTOR=FMAX

IF(FACTOP-LT.FMIN) FACTOR=FMIN o
USE REGRESSION FORMULA TIMES FACTOR TO CALCULATE PRPECIPITATION AT EACH
DO 1077 I=1.27

PN 1077 J=1.28

CN=1ISP (TeJsl)

CC=1SP (I14Je?)

CU=TISP (TeJe?)

B1=1SP (I+JsR)

B?’:ISP(IQJOQ)
IF(IVNO.NF.O.AND.TPNO.NE.O)PRFC=FACT09*(C]*CN+C2*CC*C3*CU*C4*BI*C5
1#R82) '
IF(IVNO.EQ.G)PREC=FACTOR*(CQ*RI*CIO*R?)
IF(IRNO.EQ.G)PREC=FACTOR*(Cﬁ*CN+C7*CC+CR*CU)

IPRFEC (T 9J)=pREC*lﬂo

IX=1+20%

Jx=J+334

CALL STATUN (I X eJXaN)

IPNRS= P(N)*#10.

IDUMMY=IPREC(I§J)

IF (IPORSGF0) IPREC (T14J)=1PORS

IF(TPQORS.GELD) IPNRS=IDUMMY
IPTQ?;Iod)=IPTOT(Iod)+IPPEC(I-J)

CALL PACKFP(AQPAYsIX;JX9IPOR§QPA0RA9RA9RA9RA99A)

ARRAY (4)=TPQEC(19~J)

CALL ERRWRT (ARPAY)

CONTINUF

MAP=MAP+]

caLL PPINT(TXF9dXF91XL9JXL910T§9JDISsIPPEC9IDQITIMFqMAP)

G0 TO 10R0

CONTINUF

INTFRPOLATF PRECIPITATION FROM GROUND REPORTS.

no 1078 I=1.27

DO 1078 J=1,78

IX=1+20%

REPRODUCH ITY QF THD
ORIGLNAL YALL 15 PO
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JX=J+334
DO 1079 N=1.A
1072 DNI=IR(NyIsdJ)
DO 10777N=1+6
K=ISTAS(NyT o)
10777 X(N)=P(K)#10,
C SURROUTINF TINTFRP INTFRPOLATES PRECIPITATION FROM GROUND RFPORTS.
CALL INTERP(XeDWPINT)
IPREC(T+J)=PINT
IX=T1+205
JX=J+334
CALL STATUN(TIXeJdXeN)
IPNBRS= P(N)#1D,
CALL PACKER (ARRAYsIXeJX9sIPOBSYWRAWRASRASRASRAGRA)
ARRAY (4)=IPREC(I+4J)
CALL ERRWRT(ARRAY)
IF(TIPOBSGE.0) IPREC(TIsJ)=IPORS
IPTOT (19 J)=IPTOT(TeJ)+IPREC(IoJ)
1078 CONTTINUFE
MAP=MAP +1
IT=ITIMF
CALL PRINT(IXFoaJXFeIXL o UXLeINISeJDISYyTIPRECIIDeITsMAP)
108G CONTINUF
110 CONTINUE
IF(ITIMEGLNF.74) GN TO 11
IT=24
MAP=MAPR +]
9N08  FNRMAT (1 Xe ! TXF=JXF=TXL=UXL=INIS=-JDIS'4A16)
CALL PRINT(IXFeJXFoIXLoJXLeINISeJDISeIPTOTAIDeIToeMAP)
MAP=MAP+1
CALL PRINT(TXF o JXFoIXL o JXLoINTSeyUDISyIRNETsIDaTToMAD)
MAP=MAP+1
CALL PRINT(IXF ¢ UXFoIXL o JXLoIDISeUNTSeIPET «IDeITyMAP)
- C INTERPOLATFE TMAX AND TMIN AT FACH TedJe.
DO 1033 I=1.77
DO 1033 J=1,4728
IX=1+2085
JX=J+334
IF(TeEQe 1eANDJJFQR2ZH) UX=364
IF(TI4EQe 1aAND.JeFRL27) JUX=371
IJIF(TeENe 148NN GJFO,27) IX=223
e INTERPOLATE FOR TMIM
C INTEFRPOLATE FOR TMAX,
' DN 1044 N=146
104  D(NV=IR(NeTod)
DO 1055 INDFX=1,47
DO 10666N=146
K=TSTAS (NeToJ)
IF(INDEXJEQe1) X (N)=TMX (K)
10666 TF(INDEXFQ.?2) X (N)Y=TMN(K)
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1055
c

DD -

2000

2100

IF (INDFX.ER.1) CALL INTERP(XsDeTMAX)
IF (INDEX+FQe?) CALL INTFRP(XsDeTMIN )
CONTINUE
CALCULATE NFW BMT AND WRITF IT ON TAPF
CALCULATE NAYLENGTH
CALL LATLON(IXeJXuXLATIDsXLONG)
CALL DAYLT(XLATIDSIDAY,DAYLNT)
TR=TBMT (I+J)
BMT=FLOAT(IR)/1000,
CALL BMTDAY(DAYLNT;HMTqBMTNEW9IDAY;pLNDAT(IQJ)oTMAX;TMIN)
IRMT(I+J) =RMTNFW#1000.
ITMAX (T 9J)=654/9e# (TMAX=32.)%10e+045
ITMIN{I9d)==l-/90*(TMIN"320)*10."‘005
CONTINUE
THE NEXT STATEMENT WRITES ON TAPE THE DAY AND TIME=?4
FOR WHICH 24 HOUR VALUES NF MFTEOR PARAMETERS HAVE REFN CALCULATED
CALL PACKER(ARRAY+IYEARsIDsIT9sRAsRASRAIRAIRAIRA)
ARRAY(10) =900
CALL ERRWRT(ARRAY)
CALL METWRT (ARRAY)
ARRAY (10)=1ID
THF 2000 DO LOOP WRITES ON TAPE THE DAILY VALUES OF THE METEOR
PARAMETFRS FOR FACH T J
DO 2000 I=1.27
DO 2000 J=1,28
IX=I+205
JX=J+334
CALL PACKFR{ARRAYsIX9sJX9sRAsRA9RAIRASRAIRAWRA)
ARRAY (3)Y=IPTOT(I+J)
ARRAY (4)=TPFT(I+J)
ARPAY(S)=IRNFT(Is+J)
ARRAY (A)=ISOL(TsJ)
APRAY (T)=ITMAX (TsJ))
ARRAY (R)=TTMIN(I+J)
ARRAY (9)=T3MT (T +J)
CALL ERRWRT (ARRAY)
CALL METWRT (ARRAY)
IPWK (T o J)=TPWK (T o) +IPTOT(TyJ)
CONTINUE
NDAY=NDAY+1
MAP=MAP +1
CALL PRINT (IXF oJXFeIXLsJXLsINTISeJUDISyTTMAXID9ITyMAP)
MAP=MAP +1
CALL PRINT(TXFsJXFsIXLoUXLaINTSsJDISeTTMINGIDsITsMAP)
MAP=MAP + 1

SCALE DOWN RMT TN #100 FROM #1000 RFFORE PRINTING USF IPET (14J)=IRMT

DO 2100 I=1,27
DO 2100 J=1,.28
IR=TRMT (I+J)
IR=IB/10
IPET(I,J)=1IR
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CALL PRINT(TXFoUXFeIXLoJXLIDISeUDISeIPET +IDeIToMAP)
MAP=MAP+]
CALL PRINT(IXFoJUXFoIXLsJXLoIDISeUDISoISOL oINsITeMAP)
G000 FORMAT(2I3,41415)
9003 FORMAT(3IR).
5004 FORMAT(4IS)
9006 FORMAT(213,71I5)
9007- FORMAT(1HO.' DAY GMT CLOUDS K LATITUDES~LONGITUDES(W) OF CLOUD
1POLYGON VERTICFS?Y)
GO 70 1 :
99 CONTINUE
c SCALE DOWN PERTOD PRECIP RY 10 AND PRINT PERIOD PRFCIP
DO 2101 I=1,27
DO 2101 J=1,42R
IB=IPWK(I+J)

IP=IB/10
2101 IPWK(IeJ)=1IR
MAP=]12
CALL PRINT(IXFoJXFoIXLoJXLoIDISsUNISeTIPWKs IDsNDAYsMAP)
END
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1101
11072
1103
1104
1105
1106
1107
110F
1109
1110
1111
1112
1113
1100

SURROUTINE PRINT(IXFeJXFoeIXLeJXLse IDISeUDISeIXeIDsTTeN)

REAL#8 AMAPTU(T74”242B42)

INTEGER#2 TCO(27)+IX(P7428)

COMMON/MAP/AMAPT

IXFF=IXF

ISHEET= 1

NDAY=IT

CONTINUE

WRITE(6,103)

WRITE(64104)

IF(NJEQ.12) IT=24

WRITE(6+1100) ISHFFTGIDsITN

IF(NJEQ.]) WRITE(6s1101)

JF(NJENL2) WRITE(H41102)

IF(NJEQL3) WRITE(Re1103)

IF(NJEQs4) WRTTF(Ae1104)

IF(NJEQ.S) WRITE(A,1105)

IFINJER.6) WRITFE(Ae1106)

IF(MJEO.7) WRITE(A411N0T7)

IF(NsEQ.B) WRITF(Ks110R)

IF(MeEQL.9) WRITF(6s1109)

IF(NGEQGIO0IWRITE(Ae1110)

IF(NJEQe11)WRITF(Ay1111)

IF(NLEQL12) WRITE(Ae1113) NDAY

FORMAT (1H+4R7Xe? NO=06 GMT PRFC MM#]10¢")

FORMAT (1H+4R7Xs? NA=17 GMT PREC MM#10?)

FOPMAT (1H+4R7Xs? 12-18 GMT PRFC MM#1(0¢)

FORMAT (1H+4R7Xe? 1R=24 GMT PRFC MM#101)

FORMAT (1H++4R7Xs? 00-24 GMT PRFC MM#]101)

FORMAT (1H+4R7Xs? DO0=24 GMT NET RAD LY/DAYY)

FORMAT (1H+4R7X e 0N0=24 GMT ETP MM#100)

FORMAT (LH+4R7Xs* 00~24 GMT TMAX DEG C#101)

FORMAT (1H+4RTXs* NO=24 GMT TMIN DEG C#107v)

FORMAT (1H+4R7Xe? 00=24 GMT RMT#100")

FORMAT (1H+4B7X s N0=24 GMT SOLAR RAN LY/DAY?')

FORMAT (1H+«RT7X ' 00=24 GMT NET LW RAD LY/DhAYY)

FORMAT (1H+487Xs* TOTAL PRECIP (MM)?teI34' DAYS?)
FORMAT (1Xs *HOR CONRD = I VERT COQORD = JY e 20X« PAGFE Y412,

1 I3 TIMFY,T4e? GMT  tet MAPI,I3)

IXLL=IXFF+26

TF(IXLL.GTLIXL) IXLL=1XL

DO 1 IP=IXFFsIXLL

IPP=1IP+20%

ICO(IP)=1PP

WRITE (A9100) (ICN(IPY,IP=TXFF4TXLL)
JF=JXF

JL=JXL

DD 2 JP=JF4JL

JPP=JP+334

WRITE(Re102)

WRITE(69101) UPPe (IX(IPyJP) s IP=IXFF o IXLL)
WRITE (A9105) (((AMAPTU(ToL sJPsM)sI=197) sM=142) 4L =1s7)
CONTINUE
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100
101
1n2
103
104
1086

IF(IXLL.EQ.TXL) GO TO 3
IXFF=TXLL+1

ISHFET=ISHEFT+]

GO TO 4

FORMAT (1HN 93X s 2TT4/3X o 1 #851)

FORMAT (1H +1342714)

FORMAT (1H0)

FORMAT ('19450Xs VFARTHSAT!)
FORMAT (43X "NATLY WEATHER DIAGNOSTEC?Y)
FORMAT (14AR/14A8)

RETURN

END
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SUBROUTINF STANIJ(NeIsJ)
ASSIGNS TeJ TO STATION N WHFRF N=1 TO 2G.
I=206 '

J=335

IF(N +EQ. 1) I=235

IF(N ,EQ. 1) .J=349

IF(N JEQ, 2) T1=22F5

IF(N FQ. 2) J=354

IF(N .EQe 3) T=237

IF(M ,EQs 3) J=356

IF(N JEQ. 4) I=216

IF(N FQ. &) J=354

IF(N EQs 5) I=274

IF(N JEQ. 5) J=387

IF(N ,EQ. 6) 1=233

IF(N ,EQ. 6) J=3%88

IF(N EQ. 7) T=223

IF(N JEQs 7) J=360

IF(N .EQ. R) I=275h

IF(N LEQ. 9) T1=226

IF(N L,EQ. 9) J=360

IF(N EN, 10) T=2790
IF(N +EQe 11) I=217
IF(N oEQe 11) J=3A3
IF(N +FQe 17) J=340
IF(N LEQ, 13) I=210
IF(N EQ. 13) J=339
IF(MN JEQ. 14) T=214
IF(N FQe 14) J=342
IF(N ,EQ. 15) I=219
IF(N JFRe 18) J=344
IF(N EQ, 1K) I=P22
IF(N +FQe 16) J=350
IF(N FEQe 17) I=2726
IF(N JEQ. 17) J=347
IF(N Fne. 1R) 1=72729
IF(N FQes 18) J=351
IF(N +EQe 19) I=232
IF(N JER. 19) J=35]
IF(N FQs, 20) I=209
IF(N JEQe. 2N) J=346
IF(N FQe 71) I=210
IF(N .FQes 21) J=350
IF(N FEQe 22) 1=278
IF(N FQ. 27) J=344
IF(N JE0, 23) T=230
IF(N JEQe 23) J=344
IF(N (ENs 24) 1=2721
IF(N EQe 24) J=343
IF(N FQe 25) I=?270
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IF(N JFRe PR) J=339
IF(N JEQ. 2A) I=215
IF(N JEQe 26) J=1737
IF(M JEQs 27) J=335
IF(N EQs 2R) I=207
IF(N JEQ. 28) J=334

IF(N.ER.29)
IF(N.ER.29)
IF(N.ER.30)
IF (N.EQR,30)
IF(NJENL31)
IF (NJEQ.31)
IF(NJEG.32)
IF(N.ER.32)
IF(N.ER.33)
IF (N.EQe33)
IF(N.EQ.34)
IF (NJEQ434)
RETURN

END

I=209
J=360
I=2113
J=367
I1=221
J=369
=225
J=372
I1=227
J=371
I=208
J=1363
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SURROQUTINE TINTERP (XN¢XMULTsVALUFE)
NDIMENSION XN (&) ¢ XMULT(6)
NC=0

VALUE=0,0

DEN=0,0

DO 1 K=l¢6

X=XN(K)

IF (X LE.=8RR,) GO TO 1
XM=XMULT(K) '

IF (XM LT.0N.0) GN TO 2
DEN=DEN+XM/1000,
VALUE=VALUF +X#XM/1000.

MC=NC+1

IF(NC.EQ.3) GO TO 2?2

CONTINUE

IF(NEN.EQ.0.0) VALUE=-G99,

IF(NENJEQ.0.0) GN TO 3
VALUE=VALUE /DEN
RFETURN

RETURN

END
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SURROUTINF FTPCAL (IDELPsJNAY s TAsJASITIMF s TEMP 9 TDEWIWINDsCLNODAMALR
1 +FTPosRNETsRSCRIRNLW)

DIMENSION CLONDAM(943) «CLFACS(993)+sCLFACL(993)FACTOR(2)

DATA CLFAQS/.349Q?3’.159-349.34902590300034901?9

1 041001794*05190439043!0510
2 084’-R200819.8495*081/
DATA CLFACL/.?O!.220¢249.20,.?090249.229.?000249
1 0200.P404%1T901RselBoal7
2 004’0069008900495*008/
AMTSOL=0.0
FACSOL=0.0
FACLNG=0.0

NO 40 J=1473
DO 20 I=1,49
IF(CLNDAM(T4J)eFNa0&) GO TO 20
AMTSOL=AMTSOL+CLODAM(T4J)
FACSOL=FACSOL+CLODAM(T+J) #CLFACS(I4J)
FACLNG=FACLNG+CLNDAM(T+J) 2SQRT(CLFACL(I o))
20 CONTINUFE
40 CONTINUE
FACTOR(1)=FACSOL+1.,0=-AMTSOL
FACTOR(P)=FACLNG##?
IF(ALB.LT1e) GO TO 50
IF(TDEWGT.TEMP) TDNEW=TEMP
50 CALL LATLON(TIA+JAGALATSALON)
JTIME=ITIME
CALL ETPINT(INEL? ¢ DAY sALAToALONsJTIMF+TEMP o TDFWoWINDSFACTORSALRY
1 FTPsRNETeRSCR«RNLW)
RETURN
END
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SUBROUTINE FTPINT(INTeIDAY«ALATALONSTTIME+ZTEMPoTOFWIWINDFACIALRB,

1

ETPRINFTRSOL o RNL V)

#8  ENTER WITH ALRFDO AS PERCFNTAGE 1 TO 100 WHFN TDFW IS
a8  THE ACTUAL DEW POTINT TEMPERATURF
#»  ENTER ALREDO AS A FRACTION 0 TO 1 WHEN TDEW REPRESENTS
4% REPRFSFNTS RELATIVF HUMIDITY 0 TO 100

L X X J

#*  THIS SURROUTINF CALCULATES POTFENTIAL FVAPOTRANSPIRATION

& (ETP) AND NET RPANDTATION (RNET) FOR GIVEN TIMF INTERVAL (HOURS)
# ASSUMES THAT THE ATMOSPHERTC CONDITIONS (TEMPERATURE s

¢  HUMIDITYs WINDs CLOUDS) ARF CONSTANT DURING THE INTERVAL,
#  RUT ACCOUNTS FOR THF VARYING SUN ANGLF,

[ X X-J

DIMENSTON FAC(2)

L2 22

*

FUNCTION DFFINING SATURATION VAPOR PRESSURE OVER WATFR.

&8

E(T)I=10,## (=T ,9079R%4 (373,/T=1.,)+5.,02R08%ALNG10(373./T)

1

=1e3816F=T#(10.#%#(114344%(1.~T/373.))~1,)

7 +A,132RE=A#(10,##(=2,49149%(373,/T=1,))=1s)+ALOGIO(1013,.))
LYY )

*  INPUTS FROM CaALL:

hd INT = TIMF INTFRVAL OF INTFGRATION (HOURS)

* Inay - JuLIam DAY

] ALAT+ALON = LATITUDE. LONGITUDE (DEGPFFSe POSITIVF N & F).
o ITIME =~ GREFNWICH MFAN TIMF AT MIDPOINT OF INTERVAL (HOURS)
i TEMP - TEMPFRATURE (DEG. ).

® TNEW = DFW PNINT TEMPFRATURF (DFG. C)e

# WIND = WIND SPFED (KNOTS),

# FAC(1) - FFFFCTIVF TRANSMISSIVITY OF CLOUN FIELD TO SOLAR
4 PADNTATION,

d FAC(2) = EFFFCTIVE OPACITY OF CLOUD FIELD TO LONGWAVE

i RADTATION,

# ALLR = ALRFDN SEF NOTE AT TOP

ann

PT1=1,1418913
STGR=R,137F=11
SLAT=SIN(ALAT®*PTI/1R0,)
CLAT=COS(ALAT#PI/1R0.)
DAY=1IDAY

OT=1DT

#08

®

SOLAR DFCILLINATINN ANGLE.

22
SNPFC=723.6#PT/1R0.#SIN(P.#PT#( DAY=-R0,)/365.)
SDEL=SIN(SNFC(C)
CDFL=CNS(ShEC)
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DO N

DO D

OO ND

[-X- 54

#  DEPAPTURE OF LOCAL SUN TIMF FROM GMT

s
DELT=ALON/15,

# %3

# CONVERT NEG. C TO DEG. K.
3%

TA=TEMP+273,

TN=TDEW

IF(ALB.GT.1s) TN=TDFEW+273,

L-2- 2]

(HOURS) «

#  VAPOR PRESSIIRE: SATURATION3; ACTIHALS SLOPF

33

FSAT=E (TA)
IF (ALR.LF.1.) FAIR=ESAT®#TD/100.
IF (ALB.GTele) EAIR=E(TD)
IF(ALB.LE.1+) ALR=100.%ALB

DLTA= (ESAT/TA##2) #(6790.5-5,02R08%#TA+4G16,B%10,%%(=0,0304%TA)

BTA®®24174200,%10.%## (=1302.88/TA))

3434

% PRECIPITARLF WATER (CM) AND ATMNSPHFRIC TRANSMISSION
# COEFFICIENT DUE TO DUST AND WATER.

#34
Uz10,## (=0e579+0,24T#SQART(EAIR))
TAU=0,95=0.077#U%#(,3

44

# PREPARE TO INTEGRATE SOLAR RANIATION OVER TIME INTERVAL.

* RTOP - SOLAR PADIATIONM AT TOP NF ATMOSPHERE (CAL/CM##2). -
# RDRCR = DIRECTes CLFAR SKY SOLAR RADIATION AT GROUND (CAL/CM¥®2) .
43t ;
RTOP=0.

RNDRCR=0.

AMULT=0,.5

i

*
k2

INITTIAL TIMF FOR INTEGRATION.

TIMF=FLOAT(TTIME)=-DT/?.

NT=2#]

1t 3¢ 3

# INTEGRATF AT HALF=-HOUR INCREMENTS
343

NT+1
NN 20 J=1sNT

1 3¢ 3t
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® SN AR HNOUR ANGLFS CNSIMF OF THF SUN®'S 2FNTTH ANGLF!
[ X X )

HRAG| = (TIMFeNFLT=12,)%P1/] 2,
COS7=SLATOCNFL+CLATOCNFL ®COS (HRAGL )

[ X X

® COS7 LESS THAM ZFRO: SUN RFLOW HORIZON -« NO RANDIATION,
1Y :

IF(CNSZ.LF.N.) 6N TOLN

IF(JeRTal) AMULT=],
IF(JFOJNT) ML T=0,6
RTOP=RTOP+AMULT®A0,*CNS7

(2 X/

# [F COS7 SMALL e+ ATMOSPMHFRIC TRAMSMISSIVITY EXPRESSION
® WILL UNDFRFLNW,
SHe

IF(CNS7 ,LT,1F=?) GO TO 10

RNRCR=RNDACR+AMUL TRAN,#TALI®® (] ,/0C0S7)2C0S7
TIMF=TIMF+N, &8
CONT INUF

ten

® RNFCR = DIFFUSE« CLFAR SKY SNLAR RADIATINN AT GROUND (CAL/CMmeaD)y
® PSCR = TOTAL CLFAR SKY SOLAR RADIATINN AT GROUND (CAL/CMea2),

®  RANSOL = MET INCOMING SOLAR RADIATION AT GROUND (CAL/CMewn)

sae

ROFCR= (N, Q) *RTNP=-RNRCR) /2,

RSCR=RNPCR+RNDFrR

ONSOL=(1.=ALR/1GO,)*FAC(])®RSCR

RSNL=RSCRe*FAC (1)

Y ¥

* TG =« GROUND TFMOGFRATIHRF,

o RLCR = OUTANING CLFAR SxY 'LONGWAVE RADIATION (CAL/CMa#aD),
®  BPNLW = MFT OUTGOING LNINGWAVFE RANIATION (CAL/CM#82)

®  ANFY = NFT RADTATION AT GROUND (CAL/CM#e?),

awe

TG=TA
PLCR=(STRETARBLE (N, 1H+N, 288 0,88 (=] ,P2rFATR))=0,0072#(TA=TGR))
*60.oNT

RNILW=RLCR=FACI(?2) 2 (SIQ*TA®O L4 0) ,0NT=RLCKR)

PONF T=RNSOL -RNLW

o8

®  FFFFCT OF WIAD,
aow

FWNDN=0 ISR (N, SeWINN)B]LR]G, /HH0 /P75, /A8#NT

FWNN=FWNN® (FSAT-FATR)
anw

1y-172 REPRODUCIILITY OF TH
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o Ne!

OO0

RET

3% 48 3
¥
33t 3h

END

*# NET INCRFMFMT OF ETP
s

ETP=(DLTA#RNET/S5R,6+0.64#FEWND) / (DLTA+0,A4)
RN

CODFD RY JACK MENFELYy OCTORFR 1973,
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10

2n

3n

40

DOHNDOD

SURROUTINFE POLYGO(NAMF ¢ AT 9 OMGeNSIDF e IT o JJesNMAX)
INTFGER LIST(T)

INTFGER#2 IPT(S500)+JPT(500) «GRINI(34) GRIDJ(I4) 9L INK(S00C)
INTEGER#2 T1T(500)4+JJ{(500)
DIMENSTION AT (34) «ONG(34)

FAC=1,

IF(NAMELLT.N) FAC=4,

DO 10 T=1.500

TPT(I)=0

JPT(I)=0

LINK(I)=n

DO 20 I=1.NSIDF
R=249,635#TAN( (G0 -AT(1))/114,59]16)
A=(=0MG(T1)+10.,)/57.729578
GRTINI(I)=(?RT.+R2COS(A)) #FAC+0.5
GRINJ(I)=(P5T,+R#SIN(A)) #FAC+0.5
NRCFLL=1

DN 50 I=2 NSINDE

J=T1-1

IF(GRIDI(I)=GRINI(J)) 15440415
ITEMP=GRINI(T)=GRINT (J)
DIRFCT=FLOAT(TTEMP)
ITEMP=GRINJ(I)=BRTINJ(J)

ROWF=1.,

IF(ITEMP.LT.N) RNOWF==1,
SLOPE=FLOAT(ITEMP)Y /DIRECT
SLLARS=ARS (SLOPF)

ISTEP=1

IF(NIRECTL.TeN,) TSTEP==1

DROW=0,

ICOL=GRIDI (.))

NSTEP=0

ICOL=ICOL+ISTFP

NSTFP=NSTFP+]
DROW=SLABSH#FLOAT (MSTEPR) #ROWF+0,5
IF(ROWF L TeN) DROW=NDROW=1,
IPT(NBCFLL)Y=ICOL
JPT(NBCELL)=GRIDJ(J) +IFIX{DROW)
NRCFLL=NBCFIL+]
TF(ICOLLNELGRINDI(T)) GO TO 230

GN TO 50

IPT (NBRCFLL)=GRIDTI(TI)
JPT(NRCELL)=GRIDJI(I)
NRCELL=NBCFLL+1

CONTINUF

NRCELL=NRCFILL=-1

SORT BOUMDARY POINTS RY COLUMN AS PRIME CHARACTFRISTIC
AND ROW AS SECNNDARY.

IFLINK=1

LINK(1)=999

DO 100 T=2¢NRCELL
REPRODUCITT 7TY oip T
ORIGRIA:. » o w



60

NTIOHD

L Eele Re!

)

75

100

DOHD

200

eReNe!

DON

IPL=IPT(I)
NFXT=IFLINK
LAST=IFL INK
IPTR=IFLINK

LAST=IPTR

IPTR=NEXT
ICOL=IPT(IPTR)
NFEXT=LINK(IPTR)
IF(IPL=ICOL) 654701075

INSERT NODF

IF(IPTR.ENLIFLINK) GO TO 67
LINK(LAST) =1

LINK(I)=IPTPR

GO TO 100

LINK(I)=IFLINK

IFLINK=1

GO TO 100

FQUAL COLUMNS, TFST FOR ROW CRITFRIA

IROW1=JPT(T)
IROWZ2=JPT (IPTR)
IF(IROW1I=IRNW?) AS410N,75

PREPARF TN SEAPCH MFXT NNODF
IF(NEXT.NE.999) GO TN AN
LINK(I)=990
LINK(IPTR) =T
CONTINUE

FILL IN COLUMN - START WITH MINIMUM PQOW

IPSW=0

NEXT=LINK (TFLLTNK)

ICOL=TIPT (IFLINK)

INUM=]

IROW=JPT (IFLINK)
IF(NFXT.ENQ.999) GN Tn 25
IPTR=NFXT

ICOLI=IPTI(IPTR)
NFEXT=LTINK(IPTR)

IF (ICOLNFLICOLL) GO TN 240

SAME COLIIMN = FNMTFR 1ST POTNT
ITCINUMY=TCOL
JJ(INUMY =TRNW
IMIIM=TNUM+

CHECK 1ST POINT FOP VFRTFX
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210

212
213

718

NOYOD

NOYOD

230

' e NeXe)

248

NOYDO D

ISW=]

DO 210 I=2.NSINF

IF(ICOL JNFLGRINI(Y) JORLIROWLNELGRINDU(TI))Y GO TO
ISw=2

K=1=1

J=I+1

IF(T.EQs1) H=NSINF=)

IF(T.EQNSINE) J=>
ISI=(GRIDI(TI)=GRINI(K) ) #(GRINTI(J)=GRINI(T))
CONTINUF

TF(ISW=7) 21442127+270

IF(IS1) 22042134714

IKV=GRINI(J)=GRINT(T)

IF(TKV) 21442184218

IPSW=]

GO TO0 7220

CHANGE PRINT SWITCH

IPSW=TPSW+]
IPSU=IPSW~(TPSW/?) %P

CHECK FOR PRINT SWITCH "ON®

IF(IPSW.EQN) GO TN 245
IRI=TIROW+T
IR2=UPT(IPTR)-)
IF(IR2.LT.IRY) GN TO 24%
DO 230 I=IR14IR?
TI(TNUM) =IOl

JJ(TNUM) =1

INUM=INUM+]

GO TO P45

DIFFERENT CNILLUMNS = FNTFR POINT

IT(INUMY=TCOL
JJ(TNUM) =TRNOW
INUM=TINIM+)
IPSW=0
1ICNL=ICOL]
IRNW=UPT(IPTR)
GO TO 200

FINISH

NMAX=INUM

IT(NMAX) =IPT(IPTP)
JJ(NMAX) =JPT (IPTR)
RFTIRN

END
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OO0

OO0

L
#

SUBROUTINE CLODFY{(NCLsNCT»IDCsCLAM)
DIMENSION IDC(3)9sCLAM(993)9CDAMT(2)
REAL CLFR(169253)
/713%0s 9 3%1le o
4%Q0, Je o 2“’05 ? 034 1] 4%0,4 le 3%#0e 9

# 11"00 L] l1e 2%0e » "10""-5 9
# 280¢ 9 levseS o 2%0e 3 ¢59¢33 2%0e¢ 9 lo 9 3%0e 9 leseSy
# 11%0, '10’00"'10!0.9"05 [}
* 0.’1o90ov-590.v.590.9.3300.91.90.91990.91.90.9.5/
INPUTS: NCL ) CLOUD AMOUNT IN LOWEST LEVEL (LEVEL 1 OR 2 ONLY)
NCTY TOTAL CLOUD AMOUNT (EIGHTHS) '
IDC(3) CLOUD TYPE CODE IN EACH OF 3 LEVELS

OUTPUT: CLAM(9+3) FRACTION OF SKY COVER FOR EACH OF 9 CLOUD TYPES

IN 3 LEVELS

INITIALIZE CLAM TO ZEROS

10
IF

IF
IF

20

IF
30

DO 10 I=1,9
DO 10 J=193
CLAM(I9J)=0.
CONTINUE

CLOUD AMOUNT IS =1, OBSERVATION CANNOT BE USED

CLOUD AMOUNT IS 9s SKY OBSCURED, STRATUS OVERCAST ASSUMED
TOTAL CLOUD AMOUNT IS 0s SKY IS CLEAR '
ICT=NCT+2

ICL=NCL+2

60 TO (120+1009205209209209209209209209110)5ICT

GO TO (120 30930930930930;30’3093Qo309110)oICL

CLOUD TYPE IN LEVEL 1 1S =1y OBSERVATION CANNOT BE USED
IF(IDC(1)) 120940940

A CODE IS DEFINED TO INDICATE WHICH LEVELS CONTAIN CLOUDS AND
WHETHER A LOWEST LEVEL AMOUNT IS REPORTED.

40

50
60

KODE=1

IF (NCL.GT.0) KODE=9
DO 60 I=1s3
IF(IDC(I)) 60960950
KODE=KODE+2## (3=-1)
CONTINUE

KODE IS USED AS AN INDEX FOR ENTERING THE CLFR ARRAY AND DETERMINING
WHAT FRACTIONS OF THE SKY COVER AKE TO BE ASSIGHED TO EACH LEVEL

CDAMT (1) =FLOAT (NCL) /8.,

CDAMT (2)=FLOAT(NCT) /8.

CDAMT (1) =AMIN]1 (CDAMT (1) s CDAMT (2))
DO 90 I=143

V=177



COMPUTE FOR ONLY LAYERS WITH REPORTED CLOUDS
IF(IDC(I)) 90490570
70 DO 80 J=1s2
CLAM(IDC(I)sI)=CLAM(IDC(I) oI)+CLFR(KODEsJsI)#CDAMT (J)
80 CONTINUE
90 CONTINUE
100 RETURN

STRATUS OVERCAST
110 CLAM(6+1)=1,
RETURN

FLAG FOR UNUSABLE OBSERVATION
120 CLAM(191)=~1.

RETURN

END
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SURROUTINF TRCLOD(RLCL)
DIMFENSION €I (S43)«R(?)
DO )1 I=149
DO 1 J=1,3

1 CL(Te)=0.0
CL(9¢1)=R(1)%#.,333/R,
CL(?P+2)=B(1)%#,333/R,
CL(?41)=B(1)*#,333/R8,
CL(As1)=R(?)*,33/8R,
CL(191)=B(?)*"166/R0
RETURN
END
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SURROUTINF VICLOD(CVeCL)
DIMENSION CVI(7) 7Tl (943)
DO 1 I=1.9

0N 1 J=1.3

CL(TaedJ)=0.0
CL(S+1)=CV(1)/8,
Cil.(?2+2)=CV(?) /B,
CL({?.1)=CV () /8,
CL(AR1)=CVI(4)/B.+CV(5) /R,
CL(Y191)=CV(R)/R,
CL(1e3)=CV(T7)/8.

RETURN

END
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SUBROUTINF LATLON (I4JsCLATWCLON)
F1=257.-1

F2=P5T.=J

F3=1-257,

Y=ATAN(F1/F?)

CLON=1,39A26372-Y
CLON==CLON#%#K7,2957765
CLAT=1,571=?#ATAN(F3/(249,635#SIN (Y)))
CLAT=CLAT#87,2957795

RETURN

END

Iv-181



10
20
a0
40

50

SURROUTINF ALREDO(RMT.ALR)

&+
*

IF(
ALR
RET
1RM
GO
ALR
RET

Al
RFT
ALR
RET
#

END

THIS SURROUTINF DFTERMINFS THE EFFFCTIVE ALREDO (PERCENT)
NF THF CROP=SOTL SYSTEM AS A FUNCTION OF BMTY

AMT) 10+410420
=10.

HRN

T=AMT+1.

TO (30630930040450+50) 9 IRMT

=104 +4,FARTHABMT

URN

R=24,

RN
=24.-(14.§(RMTiA.))
URN

CONDED RY JACK MENFF| Y,

Iv-182
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SURROUTINF PACKFR (ARRAYsAsRsCeDeEsFsGeHy 1)
INTFGER#?2 ARRAY(10)
INTEGER AsRsCoDsF oF eGotHol
ARRAY (1)=A
ARRAY (?) =R
ARRAY (3)=C
ARRAY (4) =N
ARRAY (5) =F
ARRAY (/) =F
ARRAY (7) =06
ARRAY (R) =H
ARRAY (9) =1
999 CONTINUF
RETURN
END
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100
101
107

SURROUTINF FRANAL (INAY«ITIMF4KIoIDELP4NSTA)

IF (IDAY«LTe1.0RsTNAY.GT4366) GO TO 900
IF (ITIMELLT.0.0RITIME.GT.24) GO TO 900
IF (KI.NE.,1) #0 TO 900

IF (IDELL?NF,A) GN TO 900

IF (NSTALNF.24) GO TO 900

RETURN

CONTINUE

WRTTE(65100)

WRITE(6,102)

WRTITE(Ae101) TDAYCITIMF KIGIDFI2sNSTA
STNP

FORMAT (V] 0, renuansstFATAL PARAMETER FRROR
FORMAT (1Xe5T10)

FORMAT (11X nay TIMF KT
END
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SUBROUTINF STADATI( TTaTDeWePsNHeNeITY s ISFeTMX s TMN)
DIMENSION ITY(3)
REAND(S541000) MSTeMeINYoeIHReNsIWeITeNHeITY s IDeKT79JPReIPRIKG9 ISR
# KP29IP24eKb4 e TMX o IMN
1000 FORMAT (1364312421 32X eT2413031742Xe1Pa3Xe110IPeal192Xellelbe?X,
#  T1e914e2XeI1e217)
IF(NST.ENR.T74T7) WRITE(A42000)
7000 FORMAT ('O STA MODYHR TOT WND  TEM LOW CL CM CH DEW SEVEN
*#LUS NTNE TWO FOURY/1IBX o 'CLD'912Xe*CILDYH 1,
#  'PT GROUP INCH GROUP GROUP GROUPY)
WRITE(Ay3NNDINST oMo INY e IHR My TWeIToNHeITY s ID KT s IPR4IPRIKOL4ISG,
#  KPeIPZ24 K4 o TMXoTIMN
3000 FORMAT (Y T2V 4T 3¢1X 031791 40lRelSeTde2X 0313015014912 e¢15419614,109,
#  T44194217)
IF(M) 10410420
1N TT=-999,

Th=-999,
W==999,
=z=99,
TMX==G9q,
TMM=-999-
N==1
NH=z=1]
I1TY(1)==1
ITY(2)==]
ITY(3)==]
1Sh==1
RFTURN

20 DD 70 I=147
IF(T.ERL])Y JJ=TIT
IF(TLEQa?) JJ=ID
IF(JJ) 30640440

30 X¥=-999,

GO TO RO

40 IF(JJeRT50) JJU=R0=JJ
Xx=JJ

AN TF(TaFEQe]l) TT=XX

70 CONTINUE
Tiz=XX
IF(IW) R0+9N.90

AN W==099,

GO TO 100
N wW=Tw
100 IF(KT7,EQ.T7) GO TO 110
P=0,
GN TO 140
110 IF(JPR) 115.1204120
1165 P==99,
1720 P=FLOAT (JPR+10NN*TPR) /100,
. IF(KP2NFEL?) GO TH 130
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130
lan

150

160

170

PP4=FLOAT(IP24) /100,
IF(P24.LT.0,) PP4=99,99
IF(P.GT,PP4) P==GG,

IF ‘p?l".GTOROO ) PP4==9G9,
IF (PoNF 4=9G,) P=P#26,4
IF(KQ,NE,9) 1SG=~]
IF(THR.NE.A) GO TO 150
TMX==~9Qg,

TMNv'—'-gggo

RFTURN

IF(THRNEL1?) GO TO 170
TMX==888,

TMN==8R8,

IF (K& NFe4) RETURM
IF(IMNJGF.0) TMN=TMN
RFTURN

Tsz"BRR .

TMN==BBR,

IF (K&oNFL4) RETURM
IF(IMX,LL.T.0) GO TN 160
IF(IMX(LTe30) TMX=10N+TIMX
TMX=TMX

GO T0 160

END
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SURROUTINF STATUN(TedeN)
ASSIGNS STATINN NIIMAFR N TO A SET OF Tade
N=35

IF(I «FQ., 235 ANP, J EQ. 349) N=1
IF(P QEQQ 228 cANDN ¢ ] «FQ. 354) N=7
IF(T FNe 232 <AND, «EQ. 35A4) N=3
IF(T JEQ. 216 <AND, EOQ. 354) N=4
IF(I ENe 274 JAND. EQe 357) N=5
IF(Y «EQ 7373 LANND, «EQs 35R) N=6
IF(I +FQ. 2?73 JAND, «FDe 3AN) N=7
IF(I FQe 276 JAND, .FQ, 363) N=R
IF(T .FQe ?76 JAND. +EQ. 36N) N=0
IF(I +E0. 729 LAND, FQ. 361) N=10
IF(T] JEQe P17 <AND, FEfe 353) N=11
IF(1 +EQe ?NA JANN, JEQ. 340) N=17
IF(I JFQ. 210 <AND, FQ. 339) N=123
IF{T «FQe 214 JAND. +EQ. 347) N=14

IF(T LER. 219 JAND,
IF(T oFN. 222 «ANRD,
IF(T +FN. P26 AND,
IF(T «FNe 779 LAND,
IF(T FRe 232 <AND,
IF(T «EQes 72N9 JAND,
IF(T +F0, 210 JAND.
IF(] .FN, P?2R JAND,
IF(T +ENR. 230 <AND,
IF (] +FQe PPl LAND,
IF(I «FN. 220 LAND, «ERe 3739) N=P5
IF(T FQ. 215 LAMND, FQ. 337) N=PF
IF(] +FQ., P11 AND, J FQ. 335) N=27
IF (1 +FR. 207 JAND, J oEQ. 334) N=28
,IF(I.EO. 209,AND.JFN.3A0) N=P0
IF(T.EQ.?IB.AND.J.EQ.367)N=30
IF(1eEQe?”1ANDeJFR.3A9) N=31
IF(TeEN275.ANDJ.FR372) N=37
IF(T-EQ.???.AMD.J.FO.?71) N=7373
IF(TeEQ.20RANDJEQ.363) N=34
RETHRN

END

END

«F0Q, 344) N=18
«FQ. 350) N=16
FQ. 347) N=1T7
LFR., 351) N=1R
FQe 351) N=19
FQ. 34A) N=20
LFN, 350) N=21
«EN, 344) N=P?
«FQ,. 344) N=23
LE0, 343) N=24

C.L.C_(_C_C_C.C.C.C.C.LC_LC.(_C_(_C.C.LLC.

g
e
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SURROUTINE JULIAN(IDAYsIMNsIYRsJDAY)

# SURRNUTINFE JULTAN CHANGFS DATF  GIVEN IN DAY MONTH YFAR
# JUILTAN DAY

NDIMENSION NDAYS(17)

NATA NDAYS/Ne31459¢904120+15141819212e243427393044334/
JIF(IMOLT.1.0RIMNGT,12) IMO=]

JDAY=NDAYS(TMN) +TNAY

IF(IYR=IYR/4#4 NF,0) GO TO 10

IF(TMO.LE.?) GO TN 10

JOAY=JDAY+]

RETURN

END
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SUBROUTINF NAYLT(XLATWINAY,DHIE)
CALCULATE FPHEMERIS OF SUN
R=0.0174532925

DAY=IDAY

FPH=23,5#STN(,9863%# (DAY=R0,) #R)
CALCULATE HNUR ANGLF
COH==TAN(XLAT#R) #TAN (FPH#R)
DHR=ARCOS(COH) #7./40RTRT
RETURN

END
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10

20

25

40

&80

SUBROUTINE BMTDAY (DAYLNTsBMTPRE ¢BMTNEWs JULDAT 9PLNDA2 s TMAXF ¢ TMIN

#)
INTEGER#2 PLNDAZ
INTEGER PLNDAT

INITIALIZE

CLEAR THE V1 PART
SET THE RESULTING
THE PLANTING DATF
SET THE RESULTING
PLANTING DATE AND

BMTNEW==1,0
PLNDAT=PLNDA2
V1=0,0
IF{JULDAT=PI.NDAT)
CONTINUE
BMTNEW==1,0
GOTO 900
CONTINUE
ICRPDT=1
BMTNEW=0.0
GOTO 900
CONTINUE

SELLECT THE PROPER

OF THE EGUATION,

RMTNEW TO =1 IF THE DATE IS BEFORE
AND EXIT,

BMTNEW TO 0 IFTHE DATE IS THE
EXIT.

10420930

COEFFICIENTS BASED ON THE PREVIOUS 8MT,

SET V1 TO 1 FOR THE t*A' COEFFICIENTS ON THE FIRST SET,

IF BMT 1% > OR =

IF (BMTPRELT40.0)
IF(RMTPRE L Tele0)
IF (AMTPRE (LT e2,0)
IF (BMTPRE«LT+3.0)
TF (RMTPRE.LTc4.0)
IF (RMTPRE.LT+5.0)

TO SeH THEN SET IT TO 5 AND EXIT,

RETURN
GOTO 40
6070 S0
GOTO 60
GOTO 70
GCTO 80

IF PREVIOUS BMT IS NEGATIVE DO NOT PROCESS AND EXIT.

BMTNEW=5,0
GOTO 900
CONTINUE
B0=44,37
Bl1=0.01086
B2=-0.000223
B3=0.,009732
B4==0.000226T7
V1i=1,.,0

cGOT0 Q0
CONTIMNUE
A0=8.,413
Al=1.,005
A2=0.0
B0=23.64,
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0

70

RO

an

100

ann

B1==0,003%517
BP2=0.0000%076
B3=0,0003666A
B4==-0.00000427282
GOTN 90
CONTINUE
A0=10,93
Al=0.9256
A2==0.06025
RO=42.65
B1=0.,00602958
B?2=0.0
R3=0.00039413
B4=0.0

GOTN 90
CONTINUE
A0=10.93
Al=1.380
A?2==0.08191
B0=42.,1R
B1=0.0002458
B2=0.0
B3=0.00003109
B4=0.0

GOTO 90
CONTINUE
A0=24,38
A1=-1.14
A?=0.0
B0=37.67

‘BR1=0.00006733

BZ2=0,0

B3=0.0003447

B4=0a.0

CONTINUE

IF(TMAXF.LT.RBN) TMAXF=RO
IF(TMINF.LT.RN) TMINF=RO
D=NAYLNT=AN

TMX=TMAXF=R0D
TMN=TMTNF=R0
IF(V1.ERsleN) GOTN 100
Vi=D# (A1 +4722D)
IF(V1eLTe0a0) V1I=N,0
CONT INUE

VZ2=TMX# (R1+R2#TMX)
IF(VZ2.LTa0.0) V2=0,0
V3=TMN# (B3+R4#TMN)
TF(V3.LTeN,0) V3=0,0
RDAY=V1#(V2+V3)
BMTNEW=RDAY+BMTPRF
CONTINUE
IF(QMTNEWOGFOGQO) RMTNsz’loO
RETURN

END

IV-191



26L-A1

1,3726  0.3706
1 27 1

0.0313. 0.0
28 0o 0

0.0

163726 042706  0.C313 0.0

C.0
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E6L-A1

236 [ 1 & 1 o] 1 34

DAY GMT CLOUDS K LATITUDES-LGNGITUDES(W) OF CLOUD PCLYGON VERTICES
236 450000000713 49.0 113.0 49.9 110.1 47.2 111.5
236 450060000014 49.8 110.2 49.9 109.3 45.9 1104 47.2 11145
236 450000000716 +9.9 109.% 50.6 106.0 4383.0 100.0 45.1 107.0 43.8 108.8 45.9 110.3
23¢& 450000000719 5046 106.1 506 105.0 49.9 105.0 49.73 105.9 5044 103.5 50.5 103.0 46.0 103.0 46.0 1068 4840 106.0
236 450006300433 5040 103.1 52.5 99.3 54.4 9540 52.0 97.8 50,0 100.0 49«1 99.06 5047 97.0 50.1 9641 §5.0 103.1
235 450000000716 4641 10€.6 46a1 103.0 43.2 105.3 43.2 10641 44.1 105.9 45.1 107.0
236 450000000156 43.110642 43.1 105.3 45.2 103.% 44.1 102.38 41.8 107.0 42.4 107.7
236 450000C00084 44.0 107.7 44.9 106.9 44.2 106.4 43.2 107.2 '
236 450000000224 46.1 102.2 48.9 G69.0 48.3 93.8 45.3 101.2
236 4500900000224 42.J 104.4 4341 100.9 4243 100.8 41.2 104.2
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5.2 Agronomic Growth

Agronomic Grewth and display of growth parameters requires two
programs:
1) AGRUN grows in each i,j day the crop on a daily basis using
historic cell characteristics and daily meteorological data;
2)  DAYRUN displays in a computer printout the daily cell status
for each 1,j,k.
The primary output produced by this section is a daily status file which
also contains data concerning plant growth from planting to present.
This information is updated continuously and provides a basis for yield

prediction. This file contains the following information:

—
-

i.d,k

2 Julian date

3 Soil moisture (three-layer capacity)
4. ET of each layer

5 ETP

6 Average ETP

7 Precipitation

8. Average stress

9 Maximum and minimum temperature
0 Total to-date runoff

11.  Stress in BMT interval

12.  Number of days BMT interval

13. ~ Number of crop days

14. Soil type

15. Net radiation
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5.2.1 AGRUN

£.2.1.1 Functional Description

Agronomic Growth Discussion

The program AGRUN operates on the 12.5 x 12.5 nautical mile matrix
and utilizes the Precipitation and ETP diagnoses spread equally into the
four cells which surround each of the 25 nautical mile grid mesh points.
The key activities performed include:

(a) Calculation of "percolation” and runoff utilizing various
approximations and models. The output of this step is a
three layer soil moisture profile for the specific soil
specified in that cell.

(b) Calculation of actual transpiration as a function of crop
phenology. These calculations operate on the soil moisture
profile resident in the file from the previous day. The
output from this calculation is the moisture budget
account balance from the start date.

(c) The results of the ETP and ET calculations are ratioed to
provide a "stress" value.

5.2.1.2 Mathematical Description’

Moisture Budget

" The basic soil moisture budget used in the EarthSat "System" was
developed by Baier and Robertson (1966). The so-called "Versatile
Budget (VB)" divides the total crop available moisture into several

zones.
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Water is extracted simultaneously from different depths in the soil
profile permeated by the wheat plant roots in relation to the rate of
potential evapotranspiration (ETP) and the available soil moisture in
each zone. The general equation for the Versatile Budgeting model for
calculating daily actual transpiration per zone is:

Sfj(i-U

g zj ETP.e —w(ETP1. -ETP) [23]

1 Sj

]
Ht13
~

ET.
L

where
ETi = actual evapotranspiration for day i ending at the morning

observation of day i + 1

summation carried out from soil zone 1 to N

™=
It

k. = coefficient account for soil and plant characteristics to
the jth zone

S‘j(i-1)= available soil moisture in the jth zone at the end of day
i-1, that is, at the morning observation of day i

S; = capacity for available water in the jth zone

VA = adjustment factor for different types of soil dryness curves

ETP. = potential evapotranspiration for day i

W = adestment function accounting for effects of varying PE
rates on the AE:PE ratio

ETP = long-term average daily PE for month or season.
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lower zones, Where water is still available in proportion to the assumed
vertical root distribution. This adjustment is introduced between

emergence and jointing. The adjustment takes the form:

' m=j"] ! S'M (i-]) (22)
where
k'j = adjusted‘k-coefficient for the jth zone
S‘j(i-1)= avajlable soil water in the jth zone
Sj = capacity for available water in the jth zone

Three re]ationships between available soil moisture and the ET:ETP
ratio are: |

Type A. Water is equally available to plants for evapotranspiration

over the range from field capacity to permanent wilting.

Type D. Type D assumes no reduction in the ET:ETP ratio over the

range of available soil moisture from 100% to 70% (Type D). Beyond

these 1imits thé ET:ETP ratio declines rapidly with drying of the

soil after an exponential decay form relationship.

Type G. This relationship assumes no reduction in the’ET:ETP ratio

over the range from 100% to 70% available soil moisture and a

linear relationship over thegrahge from 70% to 0%.

The intensity of the evaporating power of the atmosphere must also
be considered in analyzing the relationship between soil-moisture status
and plant growth. In the VB, the term e-w(ETPi-ETﬁ);accounts for effects

of varying daily atmospheric demand rates (ETPi) on the ET:ETP ratio as a
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function of available soil moisture. The equation that estimates the

value of w from the soil-moisture stress occurring on the preceding day:
s'
w=7.91 - 0.1 .?TXJ:J) 10.100 (23)
J

To account for water losses through runoff, if épp]icab]e, a
relationship betwéen s0il moisture in the top zone, daily precipitation
total, and runoff s included in the VB. On days with P < 1.00 inch,
the total amount of precipitation is considered to infiltrate into the
soil. On days with P > 1.00 inch, runoff is estimated from equation

(24)5

Runoff; = RRi -1 (24)
where: I = amount of water infiltrating gpto the soil
= 0.9177 + 1.811 log RR; - 0.0097 Tog RRi_giLi:ll_1oo (25)
3

RRi = rainfall in inches for 24 hr. ending the morning of day i + 1

ji-1)

st o

S5 100 = available soil moisture in percent of capacity (Sj)

in the top zone at the end of day i-1.

Equation (25), taken from Linsley, Kohler, and Paulhus (1949),
gives the amount of water infiltrating into the soil as a function of

24-hour precipitatioh total and soil-moisture content in the top zone

pefore the day with precipitation.
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It is assumed in the VB model that the water infiltrating into the
soil recharges the moisture content in the top zone to its field-capacity
value and that the remaining water infiltrates into the next zone and so
forth until eitheﬁ all infiltration water is used up or all zones are
brought to capacity. Drainage is obtained on days when the precip-
itation exceeds the total of ETP, runoff, and the sum of moisture deficits

over all zones.

Biometeorological Time (BMT)

Thé moisture budgetin§ routine includes by necessity an estimation
of the phenological events, i.e., a crop calendar. The procedure used
by the EarthSat "System" was developed by Robertson (1968).

The biometeorological time scale (BMT) for wheat and other cereals

uses day and night temperatures and photo period.

The final model is a triquadratic equation which relates the daily
photoperiod and the daily maximum and minimum temperatures to plant

maturity from planting (must be specified):

S .
2 .
] 2 ! ' 2
m= gl ai(]_-ao) + az(L-ao) b](T]-bo) + bé(T]'bo)
+ d'(To-b_)+ d}(T,-b.)2 (26)
1''2 "0 227707
where

L is daily photoperiod
T is daily maximum temperature
T2 is daily minimum temperature

and ags a7, ay, bo’ etc. are characteristic coefficients.‘
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5.2.1.3 AGRUN EXECUTION

Job Control Language

//AGRUN  JOB (BR9001,746),ANDERSON,CLASS=F
//SORTMET EXEC PGM=IEPROC000,PARM='MSG=AP',REGION=60K
*

//
//* METEOROLOGICAL SORT FOR INPUT TO AGRUN
*

//
//SYSOUT DD SYSOUT=A
//SYSPRINT DD SYSQUT=A
//SORTLIB DD DSNAME=SYS1.SORTLIB,DISP=SHR
//SORTIN DD DSN=MET,DISP=(0LD,DELETE),
/ DCBE(RECFM=F,LRECL=20,BLKSIZE=20)
//SORTOUT DD DSN=&&METS ,UNIT=SYSDA,
// SPACE=(CYL,(8,4),RLSE)

// DI§P=(NEN,PASS,DELETE):DCB=(RECFM=F,LRECEL=20,BLKSIZE=20)

//SORTWKO1 DD UNIT=2314,SPACE=(CYL,(5),,CONTIG)
//SEATWKO2 DD UNIT=2314,SPACE=(CYL,(5),,CONTIG)

7 /SORTWKO3 DD UNIT=2314,SPACE=(CYL,(5),,CONTIG)

//SORTWKO4 DD UNIT=2314,SPACE=(CYL,(5),,CONTIG)
//SORTWKOS DD UNIT=2314,SPACE=(CYL,(5),,CONTIG)
//SYSIN DD *

SORT FIELDS=(1,2,A,3,2,A,19,2,A),FORMAT=BI (See note #1)

//FAGRUN EXEC FORTGCL ,PARM. FORT="MAP,ID"
//*
//* FIRST HALF OF AGRUN

*

//
//FORT.SYSIN DD *
- Fortran Source Deck -

//AGRUN EXEC ASMFCLG,PARM.ASM='LOAD,NODECK',PARM.G0=07
/7*
/1* MODULE AGRUN

*

//

//ASM,SYSLIB DD

/] DD DSN=EARTHSAT.MACLIB,DISP=SHR
//ASM.SYSGO DD DSN=&LOADSET ,DISP=(MOD,PASS)
//ASM.SYSIN DD

- Assembler Source Deck -

//LKED,SYSLIB DD
!/ DD DSN=SYS1.FORTLIB,DISP=SHR
DD DSN=EARTHSAT.LOADLIB,DISP=SHR

//G0.FTO5F001 DD DDNAME=SYSIN
//FT06F001 DD SYSOUT=A
//HISTORIC DD DSN=HIST.G1,DISP=(0LD,KEEP,KEEP),

/! UNIT=2314,VOL=SER=IPIWRK

//ARCRIV DD DSN=LACIE.START,DISP=(0LD,KEEP,KEEP),
1 UNIT=2314,VOL=SER=IPIWRK
//NEWARCH DD DSN=NEN,DISP=(NEW,CATLG)
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// SPACE=(CYL,(10,4),RLSE),
// UNIT=SYSDA,DCB=(RECFM=F ,BLKSIZE=108)

//TEMPARCH DD DS

N=ARCH2,DISP=(NEW,CATLG),

// SPACE=(CYL,(10,4)RLSE),

// UNIT=SYSDA,DCB=(RECFM=F ,BLKSIZE=108)
//METFILE DD DSN=&&METS ,DSIP=(OLD,DELETE)
//SYSUDUMP DD SYSOUT=A

/*
//

NOTE 1: Data card for IBM Sort/Merge in this case sorts data by I, J,
Julian date. Reference publication is 0S Sort/Merge Program
release 21.

NOTE 2: This PARM defines the number of days meteorological data for
agronomic model to process, normally '07'.

GO STEP

FTO5F001:
FTO6F001:
HISTORIC:

ARCHIVE:

METFILE:

TEMPARCH:

NEWARCH:

Data Definition Description

dummy file.
Fortran error messages only.

Historical file which contains region specific
agronomic parameters.

Previous CYCLE's last day for initialization of this
CYCLE. (initially set for first CYCLE as file LACIE.
START) '

Sorted Daily meteorological data for use in AGRUN.
This CYCLE's last day file.

Daily Archive File.

REPRODUCIE!: £T¥ OF THE
ORIGINAL DACE IS POOR
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5.2.1.56 FLOWCHART PROGRAM AGRUN

ENTRY ASMAIN

SETUP
ADDRESSABILITY

'

EXTRACT (n) NO, OF DAYS
FROM EXEC STATEMENT

INITIATE FORTRAN
INTERRUPTS

Y

CALL OPENAG*

i

QPEN INPUT
OUTPUT FILES

\

PICKUP ADDRESSES OF
COMMON BLOCKS \
ARCHIV, SLASG ,

.

NO ACTIVE 1, J ‘ B
o SOIL >0 - )
YES

READ OLD ARCHIVE
RECORD

YES READ n MET
RECORDS

NO

* FORTRAN OPENAG c

A
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WRITE n DUMMY
'RECORDS
TO FILE NEWARCH

WRITE 1 DUMMY
 RECORD
TO NEW ARCHIVE

READ ONE DUMMY
__RECORD
FROM OLD ARCHIVE

AGRUN

MOVE MET RECORD
TO METDAY

CALL DAILY

y

WRITE PRGCESSED
DATA TO NEWARCH

n DAYS

PROCESSED

YES

READ n MET RECORDS

WRITE FINAL
DAY TO ARCHIVE

Iv-210
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SUBROUTI®%E OPENAG

ENTRY OPENAG

CALL HSTOPN

ALL CELLS

COMPLETE CALL HSTCLS

CALL HSTRD RETURN

\
LOAD CELLS SOIL
PLANTING DATE INTO
FIRST & SECOND BYTES
OF A HALFWORD MATRIX
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SUBROUTINE SMTBGT

ENTRY SMTBGT

i

COMPUTE CROP GROWTH
STAGE INDEX
I

!

LOCATE SOIL LAYER
COEFFICIENT FOR
GROWTH STAGE

l

LOCATE SOIL LAYER
INDEX FOR SOIL TYPE

BMT 3 GROWTH

tA

STAGE: 1.5

RECOMPUTE LAYER
2 & 3 COEFFICIENTS

y

ETS =0
IF JULIAN LT.152
JUL =152

LT 10 pAvs
FROM PLANTING

YES

~ETP AVERAGE
FOR DAYS GROWN

COMPUTE

COMPUTE 10 DAY
AVERAGE ETP
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SMTBGT

Y

COMPUTE DIFFERENCE
OF DAILY ETP FROM
AVERAGE

/\YES
ALL SOIL LAYERS

proy
>

COMPUTE
DRY DOWN CURVE
COEFFICIENT (DC)

zc\>

<

COMPUTE

EVAPOTRANSPIRATION %
FOR EACH LAYER

SUM LAYER
EVAPOTRANSPIRATION
(ETS)
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SMTBGT

PROPORTION ET
TO EACH LAYER

!

CONVERT
PRECIPITATION’
TO INCHES

PRECIPGT. 12 INCH

ALL PRECIP
INFILTRATES

i

CONVERT

INFILTRATION
TO MILLIMETERS

PRECIPITATION
GT. 1 INCH

YES

\

COMPUTE
INFILTRATION

COMPUTE
INFILTRATION

\ e

DISTRIBUTE
PRECIPITATION
INTO SOIL LAYERS

COMPUTE RUNOFF

l

UPDATE
TOTAL RUNOFF
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SMTBGT

STRESS =0

PLANT GROWING

STRESS =1-

_ET

ETP

o

— RETURN |

Iv-215




SUBROUTINE DAILY

ENTRY DAILY

EXTRACT |,J SOIL
PLANTING DATES,
LATITUDE

FIRST
DAY CROP

YES

AND SOIL TYPE 3

CONVERT & SCALE

TEMPERATURES jt————

TO REAL FAHRENHEIT

Y

CALCULATE
DAY LENGTH

CALL BMTDAY

CONVERT/SCALE

PRECIPITATION
& ETPTO REAL

CALL SMTBGT

COMPUTE
B8MT INTERVAL

SUM STRESS

RETURN
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SUBROUTINE BMTDAY

ENTRY BMTDAY

PLANT IS NOT

< JULIAN DATE: >
PLANTED BMT =-1

PLANTING DATE

| PLANT BEGINS TO
RETURN GROW BMT = 0.0

Y

SELECT REGRESSION
COEFFICIENTS BASED
ON PRESENT 8MT

i
SCALE DAYLENGTH
MAX TEMPERATURE
"MIN TEMPERATURE
RELATIVE TO BMT
INTERVAL

Y

COMPUTE DAYLENGTH
CONTRIBUTION
TO GROWTH

Y

COMPUTE MAX TEMP
CONTRIBUTION
TO GROWTH

¥
COMPUTE MIN TEMP
CONTRIBUTION
TO GROWTH

l

COMPUTE
INCREMENTAL BMT

Y
{ve]
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SUBROUTINE BMTDAY

ADD BMT INCREMENT
TO BMT

l

ADD ONE DAY TO
CROPDAYS

Y

IF BMT EQUAL OR
GREATER THAN 5.0
BMT =-1.0

e T

e e pNTE TTTEY TR
: ¥ (OF I

g
o

S EATUVED A T i i EE
MLEEICTLY RN AERLES SRS
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5.2.1.6 SOURCE CODE

PRINT NOGEN
ASMMAIN CSECT
ENTRY BEGIN
REGIN SETUP 13 .
L 2+0(1)
PACK PACKEDs»2(2+2)
cvs 34PACKED

ST 35DAYSNOY
B INIT
3
DAYSNOW DC Froe
PACKED DS D
*
INIT L 159 IBCOMAAD

8AL 14464 (15)

L 15+0PENAGAD
BALR 14415

OPEN  (ARCHIVE s sNEWARCHs (QOUTPUT) s TEMPAKCH, (OUTPUT) )
OPEN (METFILEs (INPUTsREREAD))

LA S5¢4
L e NAYSNOW
LA BeMETREC
READH BAL 3eREAUMET
8CT FGeREADH
LA BesMETREC
L 9yDAYSNOW
READREZ HAL 34READMET
LA Be20(8)
BCT 9yREADREZ
LA 6ol
<3
L ZyARCHIVAD
L 10+SOILMATA
LA 1143024

MV I DARCHo¢X*T7F
MVI UPDATREC ¢ XY TF *
My I WNEWARCH XY T7F !

TESTSOIL CLI 0(10) 9X100"
KE ZEROSOIL
HAL 34READARCH
CR 546
HNE SKIPMET .
LA Ay METREC
L 9y DAYSNOW

READREC HAL 3sKEADMET
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20 2

KIPMET

L

MOVEMET
-

CaLLDLY

#
RFETURN

#
ZFROSOIL

NEXT

CONT INUF

#
PUTZREC

%
READARCH

LA Rsy20(R)

BCT Q.READREC
LA fof)

L ToMETDAYAD
LA 691(046)
LA B«METREC

L 9¢NAYSNOW

MVC 0(P047)eN(8)

L 15+DATILYADD
BALR 14,15

RAL 3sWRITARCH
LA By20(R)

RCT 9«MOVEMFET

RAL 3+UPDATF
LA 1020100
RCT 11« TFSTSOIL

L 13441(13)
RETURN (14412)«RC=0
LA 2y DUMMY

- CR Sebh’

RNE CONTINIF
LA R4sMETRFC
L Qe NAYSNOW
RAL 3+READMET
LA Re 20 (R)
BCT QWNEXT

LA 60

LA Ael (Do)
L 4 9DAYSNON

"RAL JWWRITARCH

RCT 44PUTZREC
RAL JLUPDATF

L 2¢«ARCHIVAD
LA 102(10)
RAL 3+sREADARCH
RCT 114 TESTSNIL
R RFETURN

READ  DARCH¢SFsARCHIVE s (2) 4?5

CHECK DARCH
RR 3
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3
WRITARCH

#*
UPDATE

#*
REANDMET

%
ARCHIVE

&

NEWARCH
3

TEFMPARCH
%

METFILE
3¢

FP0

Fos

FPO6
F334
F756
ARCHIVAD
NATLYADD
TRCOM#AD
METDAYAD
OPENAGAD
SOTLMATA
-3

OLNMET
NUMMY
MFTREC

WRITE WNEWARCHeSFeNEWARCHs (2) 9 ?S?
CHECK WNEWARCH

RR 3

WRITE UPDATREC,SFsTFMPARCHo (2)5°S?
CHECK UPDATREC

AR 3

READ DMFTySF.MFTFILFo(S)o'S'

CHECK DMET L

RR 3

NCB  DSORG=PS«MACRF=R«NDNAME=ARCHIVF
DCB  DSORG=PS MACRF=W,DNNAME=NEWARCH
DCB  DSORG=PSyMACRF =W, DDNAME=TEMPARCH
NCR  DSORG=PS+MACRF=RC,DDNAME=METFILE
nc Fra0er

DC Froge

ne F12060

nc F1334"

nc Fe756"

ne V(ARCHIV)

neC V(DAILY)

nc V(IRCOM#)

DC V(METDAY)

ne V(OPENAG)

ne V(SLASG)

ne Frpe

ne 10RXVFF Y

DS 0D

ne 20XL20000°"

FND

Iv-221



T

10

SURROUTINE SMTBGT

INTEGER#2 NDAY(5) sCRPDAYoTSOILsRAD
INTEGER#2 SOILC(3+27)/5%#193910104919391019303919394019b01910493
X190496939190193019393919493939)195%3949304919304930939494
Xb0)9)lobolo3ebolobhsho3elehe393949393%49104949303%4/

INTEGER SOILsS(3) ,

REAL SM(3)sFT(3)sSTRINT(5)sFCL (346)

REAL INFILT.C(3)

DATA FACTOR/0.0522298/

REAL C1(366)/7669¢”90090630629009e559¢39009¢49¢3590159445530355420
X .4q90359.1/

DATA FCL/8.7593543131.2548, 75935.¢131 2545.7592300864259
X3e759156956e2598475935.9131.2593%#0./

COMMON/PHYS/SOIL ‘
COMMON/ARCHIV/TI9JeKeJULaBMT ¢SMoETsETPsETPAVE yPRECIP9STRESS s TMAX,
X TMINSsCRNOFF ¢sSTRINTINDAYsCRPDAYTSOILsRAD
IBMT=BMT+2,0 :

IF(IBMT.GTe6.0R IRMT LT«1l) IBMT=1

DO 10 12=1+3

C(I2)=C1(I2.1IBMT)

S(I2)=SOILC(I2+SOIL)

CONTINUE

IF(BMT.LE.1.5) GO TO 100
CL2)=C(2)#(1+C(1)#(1e=SM(1)/FCL(1sS(1)))
C(3)=C(3)#(1e+C(1)#(1e=SM(1)/FCL(145(1)))
X +C(2)#(1.=SM(2)/FCL(2+5(2)))

)

)

100 CONTINUE

120

130

150

ETS=0.
FOLLOWING CALCULATION ASSUMES A MODTL START OF 1 JUNE
AND MODIFIES FTPAVE ACCORDINGLY
IF(JUL.LT.152) JuL=152
IF(JUL-161) 11041204120
ND=JUL~-152
NT=ND+1
F1=FLOAT(ND)/FLOAT(NT)
F2=1./FLOAT (NT)
ETPAVE=F1I#ETPAVE+F24#ETP
GO TO 130
ETPAVE=0.,9#FTPAVE+0,1#ETP

DEVETP=ETP=-ETPAVE
DO 200 L=143
DC=1.0
IF(S(L) «EQe3) GO TO 150
X=T70e=100.%(SM(L)/FCL(LsS(L)))
DC=1.0/(1.0+EXP(FACTOR®X))
: IF(X.LT.O.) NC=1.0
ET(L)=C(L)#DCHETPHEXP (=4 01 #DEVETP#(7,91=11,0#SM(L)/FCL(LsS(L))))
IF(ET(L) «GTSM(L)) ET(L)=SM(L)
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200

204
2085

210

400
500

2700

ETS=ETS+ET (L)

CONTINUE

IF(ETS.LE.FTP) 60 TO 205
DO 7204 L=1.3
ET(L)=ET(L)#ETP/ETS
CONTINUE
PCPINH=PRECTP#0,03937
IF(PCPINH.GT40.5) GOTO 210
INFILT=PCPINH

GOTO 230

CONTINUE

IF(PCPINH.GF.1.0) GOTO 220
INFILT=(PCPINH=0.5)%#0,8354+0e5
GNTN 230

CONTINUE

INFILT=0.9177+ALOG(PCPINH)#(1,811=0.97#SM(1)/FCL(1+5(1)))

CONTINUE

INFILT=INFILT/.03937
IF(INFILT.GT.PRECIP) INFILT=PRECIP
EXCFSS=INFTILT

DO 500 L=1,3
SM(L)=SM(L)+FXCFSS=FT (L)
EXCESS=SM (L) =FCL(L+S(L))
IF(FXCESSeLTeNeN) EXCESS=0.0
IF(LeEQe3) RUNNFF=PRECIP=INFILT+EXCESS
IF(SM(L).GF,0.0) GO TO 300
SM(L)=04.0

GOTO 400

CONTINUE

IF(SM(L) «GTLFCL(LsS(L))) SM(L)=FCL(LsS (L))

CONTINUE

CONTINUE

STR=0.

CRNNFF=CRMNNFF+RUNOFF
IF(BMT.LE.=0.5) GO TO 2700
IF(ETP4GT.0,0) STRESS=1.0-FTS/ETP
RETURN

END
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SURROUTINF OPFNAG

INTEGER#2 anAT(4.28.27).SLMAT(4,28.27).5L50(3074)

INTF.GER®2 STATE9C0UNTYoCRDoSOILfPLNDAToTSTSIToLATl

REAL LATSLON ,
COMMON/HIST/II9JJ;KKoLAT9L0NsYLDTND;YLDADF.STATEoCOUNTY.CRD»SOILo
XPLNDATSTSTSTT

COMMON/SLASG/SLMAT s SALAT 4
EOUTVALENCE (SLMAT,SLE) 5
CALL HSTOPN(IT)

DO 100 I=1.3024

cALL HSTRD(T)

T1J=IFIX(LAT#*10,.)

LAT1=1J

11=11-205

J1=JJ=334
SLMAT(KK»J]-Il)=SﬁIL*256+PLNDAT
GALAT(KKsJ1+T1)=LAT]

100 CONTINUF

CALL HSTCLS

RF TURN ;
END ’
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10

e e Re]

DO

SURROUTINE DATLY

INTFGER#2 NDAY (5) «CRPDAY s TSOIL sMAXToMINToRADy
X RMT1sRNETsPEToSNIL_AReT19J14PRFC

INTEGER#2 SALAT(4+28927) 9SLMAT (4928+27)
INTEGER#2 IDMLIDT

INTFGER PLNDAT,,SOIL

REAL BMTssM(B)QET(B)vETPgETPAVEyPPECIPqSTPESSvQTRINT(5)
DATA R/0.,01745329725/
COMMON/TEMPF/NDAYLFN TMAXF s TMINF 4 PLNDAT
COMMON/SLASG/SLMATsSALAT
COMMON/ARCHIV/IonKOJULoBMT9SM9ETvETP9ETPAVE9PRFCIDQSTRESSvTMAXo
X TMIN9CRNOFF9STRTNT9NDAY9CPPDAY9TSOIL.RAD
COMMON/PHYS/SOIL
COMMON/METDAY/IIOJI&ppEC9PET¢QNET9SOLAROMAXT’MINT9RMT1SIDM
12=1-205

J2=J=334

K2=K

LAT=SALAT(KsJ2s1I?)

XLAT=FLOQAT(LAT)/10,

I3=SLMAT(KeJ2+12)

sNIL=I3/256

PLMDAT=MOD(T13+756)
IF(JUL<NFo152.0ReSNILNEL27) GO TO 10
TS=SM (1) +SM(2)+SM(3)

SM(1)=0,05%TS

SM(?2)=0,2%TS

SM(A)=TSH0.T75

MT=MAXT

TMAX=FLOAT (MT) /10,

TMAXF=1.,R*TMAX+37,

MT=MINT

TMIN=FLOAT(MT) /10,

TMTINF=1,.8%¥TUIN+37,

RAN=RNFT

CALCULATF DAYLENGTH
JUL=JUL+1
NAY=JUL
FPH=23,5#SIM(N,3RA3#* (DAY=80,) *R)
COH==TAN (XL AT#R) #TAN (FPH#R)
DAYLEN=ARCOS(COH) #7.64087R7
CALCULATF NEW RMT VALUE
CALL RBMTDAY

MT=PET
ETP=FLOAT(MT)/10.
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MT=PREC
PRECIP=FLOAT(MT)/10.
IRMT=IFIX (RMT) +1

C .
C CALCULATF SOIL MOISTURE AND PLANT STRESS
c .
CALL SMTBGT
c
C NDAY'S GROWTH CNMPLFTE - RETURN
Cc
IF(TBMT.LT+1.0RIRMTGT.5) GO TO 20
NDAY (IBMT) =NDAY (IRMT) +1
STRINT (IBMT)=STRINT (IRMT) +STRESS
20 CONTINUE
RFETURN
ENMD
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ODHDDHODOODHDN

OO0 ODO

10

70

40

50

SURRQUTINE RMTDAY

INTFGER PLNNAT

REAL SM(3)+FT(3),ySTRINT(S)

INTEGER#2 NDAY (5) yCRPDAY+TSOIL 9yRAD
COMMON/TEMPF/DAYLFEN s TMAXF o TMINF o PLNDAT

COMMON/ARCHIV/T9JsKsJUL 9BMT 9 SMyEToETP 4ETPAVE 4 PRECIP g STRESS o TMA:

X TMINsCRNOFFoSTRINTsNNAYsCRPDAY +TSOIL +RAD

INITIALIZE

CLEAR THE V) PART OF THF EQUATION.

SET THE RFSULTING BMTNFW TO -1 IF THF DATE IS REFORF
THF PLANTING DATF AND EXTIT.

SET THE RESULTING BMTNFW TO 0 IFTHE DATE IS THE
PLANTING DATE AND EXIT,

Vi=0.0

IF (JUL=PLNDAT) 104720430
CONTINUE

BMT==~1,0

GOTO 900

CONTINUE

CRPNAY=1

BMT=0,.0

GOTO 900

CONTINUF

SFLECT THF PROPER COFFFICIENTS BASED ON THE PREVIOUS BMT.
SET V1 70 1 FOR THFE *A' COEFFICIENTS OM THE FIRST SET.
IF BMT IS > OR = TO 5.0 THEN SET IT TO 5 AND EXIT.

IRMT=IFIX (BMT+2,0Nn)
GO TO (9004404504604 709809900) 4 IBMT
CONTINUE

B0=44,37
Rl1=0.01086
B?==0.000273
B3=0,000737
R4==0,000272K7
Vi=1.0

GOTN 90

CONTINUE

A0=R,413

Al=1.0085

AP2=0.0

B0=23,64
Bl1==0.00351?7
B2=0.00005n26
B3=0.0003A664
B4==0.,000004287

LITY O7 TR

REPRODUCIEY
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60

70

An

90

100

500

GOTN 90

CONTINUE

A0=10.,93

Al1=0,9256
AZ2==0.,06025

BN=42,.,65
B1=0.,000295¢8

B?2=0.0

R3=0.0003943

R4=0,0

GOTO 990

CONTINUE -

AD=10,93

Al=1,389°
AP==0,0R191
RO=42.18
B1=0,000245R

B?2=0,0

B83=0.,000031009

B4=0.0

GOTN G0

CONTINUE

A0=74,38

Al==1,14

A2=0.0

B0=37.67
B1=0,000067233

B2=0,0 o
B3=0,0003447 .
84=0,0

CONTINUE

IF(TMAXF ,LT.RN) TMAXF=BO
IF(TMINFLLT.RB0) TMINF=RO
D=DAYLEN=-AQ
TMX=TMAXF=RN
TMN=TMINF=R0
IF(V1«EQele D) GOTO 100
V1=D#(A]1+APH#D)
IF(V]1aeLTW0.,0) VI=0.0
CONTINUF

VP2 =TMX# (R]1+R2#TMX)
IFIV2.,LTe0eN) V2=0,D
V3=TMN# (R3+R4#TMN)
IF(V3.LT.0,0) V3=0,0
BNAY=V1# (V2+V3)
BMT=RDAY +BMT
CRPNDAY=CRPDAY+]
CONTINUFE
IF(AMT GF +5,0) BMT==1,10
RETURN

END
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5.2.2 DAYRUN

5.2.2.1 Functional Description

The program DAYRUN produces the following:
1. A listing by ijk cell of all status information for each cell.
2. Maps of selected parameters, selected cells for the test area
of interest.
These functions are performed on a daily basis and are the verification
mechanism for agronomic growth.

5.2.2.2 Mathematical Description

- none -

5.2.2.3 DAYRUN EXECUTION

Job Control Language

//DAYRUN JOB (BR9001,746) ,ANDERSON,CLASS=F
//SORTAG EXEC PGM=IERRC000,PARM='MSG=AP' ,REGION=80K

/1*

//* AGRONOMIC DATA SORT FOR INPUT TO DAILY LISTING
/ /%

/
//SYSOUT DD SYSOUT=A
//SYSPRINT DD SYSOUT=A
//SORTLIB DD DSNAME=SYS1.SORTLIB,DISP=SHR
//SORTIN DD DSN=NEW,DISP=(OLD,DELETE),
// - DCB=(RECFM=F ,BLKSIZE=108)
//SORTOUT DD DSN=8&AG,DISP=(NEW,PASS),
// UNIT=SYSDA,SPACE=(CYL,(10,4)),DB=(RECFM=F ,BLKSIEE=108)
//SORTWKOT DD UNIT=2314,SPACE=(CYL,(5),,CONTIG)
//SORTWKO2 DD UNIT=2314,SPACE=(CYL,(5),,CONTIG)
//SORTWKO3 DD UNIT=2314,SPACE=(CYL,(5),,CONTIG)
//SORTWKO4 DD UNIT=2314,SPACE=(CYL,(5),,CONTIG)
//SORTWKO5 DD UNIT=2314,SPACE=(CYL,(5),,CONTIG)
//SYSIN DD *
SORT FIELDS=(13,4,A,1,4,A,5,4,A,9,4,A),FORM T=BI (See Note)

//DAYRUN EXEC FORTGCLG,PARM.FORT='MAP,ID'

*

/1* LOAD MODULE DAYRUN

/*

//FORT.SYSIN DD *
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- Fortran Source Deck -

//LKED.SYSLIB DD .

// DD DSN=EARTH.LOADLIB,DISP=SHR

//GO.FTO5F001 DD DDNAME=SYSIN

//FTO6F001 DD SYSOUT=A

//FT10F001 DD SYSOUT=C,DCB=(RECFM=FBA,LRECL=133,BLKSIZE=1330),
//  SPACE=(CYL,(30,10),RLSE)

//FTO9F001 DD *

FTO9F001 data cards

//FT29F001 DD DSN=&&AG,DISP=(OLD,DELETE ,KEEP)
//SYSIN DD *

FTOSF001 data cards

/*
//
Data Definition Description
GO STEP
FTOSF001: Map overlay data for output display.
FTO6F001: Map print file.
FTO9FO01: Days to process in I2 format.
FT10FO01: I, J Tisting print file.
FT29F001: Sorted agronomic daily status file.
NOTE: Data card for IBM Sort/Merge program, in this case sorts the data

by Julian date, I, J, K. Reference pubiications is 0S Sort/Merge
Program release 21.

REPRODUCTRILITY OF THE
ORIGINAL PAGE 8 POOR
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5.2.2.4 DATA DESCRIPTION

FTO9F001

PROCESSING DAYS

DAYS TO PROCESS 1 CARD
DATA CARD
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PROCESSING DAYS - DATA CARD

FORMAT: (I2)

Variable Format Cols Description
NDAYS 12 1-2 Number of Days in present

run to be listed

SAMPLE CARD:

gpoecaogooopo0o000000COCOOOOO0000000000C00000RO0RCO0000000000000C000D0000R00000D 00000
V23 65 6 10 9100 1203101516 103192070 222026 1526 20 20 29 30 31 32 3314 35,36 37 38 39 40 41 42 43 46 45 46 47 48 45 50 50 52 53 54 55 56 57,50 58 60 61 62 63 G4 65 66 6T 60 L3 0 1) 12 )3 4 75 16 10 18 190
R R R R RN R R R R R R R R R R R R R AR AR R R R AR RS A R R R R R

222222222221222222221202722222221222222222222222222222222222122222212222221227221212212121212
333333333333333333333333333333333333333333333332333333333333333333333333333333133
Q4444044844444 08 4488484444488 08 8840440444 444440844404444444444/4848444448484484444
5550555505509 5555555555555555555555556555555555555555555555565555555555555555558535
G6666666665666666666666666666666666666666666656G6G66666G666666F6666G66666666G666666
R R R A R R R R R R R R R R PR R R R R R R R R R R R RR RO R RER|
088936888600808860888088888680888868888888588668B886838000C608780880888500868B888R808038

8909059999995499999000099999999999999959909959989999904¢ 99 999909990993995999994939
12;1nﬁ!aamuuuuwwws|nnu:4snnuuwuznuﬁsnnma|z:u5wuusnnnnaﬁ awmmmmuﬁwmmw’wnlxswuuww
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FTO5F001 DATA CARDS

MAP OVERLAY
DATA CARDS 102 CARDS | MAP OVERLAY DATA CARD
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MAP OVERLAY - DATA CARD

FORMAT:  (80A1/20A1)

Note: Format requires two cards per line
Variable Format Cols Description
ovLY (1,J) 80 Al 1-80 Output line masked with
area boundaries ,
'. Card #2 _ '
OVLY (I+80,Jd) 20 Al 1-20 Qutput line continued

SAMPLE CARD:

cc R

ooo0o000000000000000C0000000000RR000000000000000000000000000000000000000C00000000080
FUT 4 E TSN 2B MISE NN BN BB MBI NI IT I A QAT 45464743 495651 523351 S5 56 ST SESYE0 G G2 EIG4 GSGRGI GO MM PN I NI NG T N TS NE
R R R R R R R R AR R R R R R R R R R R R R R R R R R R R R RE RN

2222717222222172222222272222122222222222121222222222222222122222217222221212212122222221211211
3°7333333333333333333233333333333333333333333333333333333333333333333333333333333
Q4444044 T4 8084084450 44440448 4808008444884 8044444444844 440444004844448444444
555 565555566555 365595556556555565856555555556555555565555655055555555555555385853
66666666666666666666666666666666666G666666666666G6666666666666666666G66G666666666656
1117111111111 711111111 r 11111111 v It It iriiiiirniieag
888888838 8BBBBBB8888388888885888888888UBBBG083888888888888888&08388888888888888
?332?2999999 999999999999999949999899999999999984999899999999599599008090900599399839939

PALI DN ﬁ npwanB? 4 BnUuN l EJB U ITIAUA56 3333340 41472 43 4 45:40 40 6 49 AR-H1 5P 53-58 5 56 51 68 59 50 B1 67 a C1 B3 65 BN LN G '! HE TN RSN WAL B RN
BRTON S0

x

I{FPIKIDKHIﬂTWJVFY OF THE
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5.2.2.5 FLOWCHART

DAYRUN

ENTRY MAIN

READ DAYS GROWN

READ OVERLAY MAP

Y

CALL OPENAG

SET DEFAULTS
IN MAP ARRAY

ALL DAYS

Y

PROCESSED

PRINT MAP HEADER
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DAYRUN

ALL i, Js YES

A

Y

PROCESSED

\I'I'l

1J: 3024

SET INITIAL DATE
TEST TO FAIL

YES

NEW DAY?

FIRST DAY
FIRST 1,4 OF
PRESENT RUN

CALL AGREAD

\

RESET INITIAL DATE
TEST TO FAIL

YES

NEW DAY?

NO
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DAYRUN

ALL MAP YES

COMPLETE

LOAD MAP ARRAY
FROM MAP TENSOR

CALL MAPOUT

o)
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DAYRUN

LEGAL RECORD
1<1

CHECK LINE
COUNT FOR NEW
HEADER

NO

WRITE I, J,K

STATUS RECORD » PRINT LIST HEADER

STUDY AREA NO

14, K

LOAD MAP VECTOR

MOVE MAP VECTOR
TO MAP TENSOR
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SUBROUTINE MAPOUT

( ENTRY MAPOUT

i

COMPUTE DATE
FROM JULIAN DATE

WRITE MAP HEADER

A I ROWS COMPLETE RETURN
FOUR OUTPUT
NEXT ROW LINES COMPLETE F

COMPUTE OVERLAY
LINE NUMBER

4
INSERT

OVERLAY LINE
IN OUTPUT LINE
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\‘\ NO

LINE NO. 3%

MATRIX
COLS COMPLETE?

YES

OUTPUT LINE

NEXT CcOt COMPUTE COL F
LLOCATION

NO

1,4 STUDY AREA
POINT X -9900

ARRANGE MATRIX
VALUE INDIGIT VECTOR
BY DECREASING
POWER OF 10

CALL CHRFIX

REPRODUCIBILITY OF THMN
ORIGINAL PAGE I8 POOR
IV-240 :



SUBROUTINE CHRFIX

ENTRY CHRFIX

NTO 5

DIGITS COMPLETE

SET DECIMAL
INDICATOR ON

NO

IF NoT 4" DiGIT AND
NEGATIVE INSERT (-)
CHARACTER IN LINE

Y
IF4th piIGIT & DIGIT =0

RETURN -

iN LINE

SET NEGATIVE FLAG
TO1IFDIGIT 0

INSERT CHARACTER
OF DIGIT IN

INSERT (0) CHARACTER [

INSERT ( -} CHARACTER
IF THIRD DIGIT WITH
FORTH DIGIT =0 AND

MATRIX ELEMENT LT 0

OUTPUT LINE
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o

NEXT CHARACTER




NEXT CHARACTER

FOURTH DIGIT

NEXT CHARACTER lg—————1] INSERT DECIMAL

RETURN
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5.2.2.5 SOURCE CODE

INTEGER®2 OVLY(101’56)9NUAY(5)QCRPUAYQTSOILQRAU
INTEGER®2 A(l4914) 9B (149149B)VI(B)
REAL SM(3)9ET(3) ¢STRINT(5)
COMMON/ARCHIV/I'JoKOJULvBMTasMotT9tTPyETPAVEQPHECIP’STRESSQTMAXv
X TMIN,CRNOFF95TRINT9NDAY9CRPDAY9TSOIL9RAU
COMMON /MAP/OVLY
READ (991999) NUAYS
19949  FORMAT(IZ2)
READ (592000) OVLY
2000 FORMAT(80A1/21A1)
CALL OPENAG
U0 500 IJK=1sNDAYS
JULD==999
DO 20 N=1,8
DO 10 L=1.14
‘ DO 10 M=1,s14
10 BI{LoMeN)==9999

20 CONTINUE
NPTS=0

WRITE(1092003)
WHITE(10+2004)
WRITE(10+2002)
DO 100 IJ=143024
IF(TJeEBGL) JULB=JUL
IF (JUL6.NELJUL) GO TO 556
IF (IJeEWQele ANDSIJKNELL) GO TO 555
CALL AGREAD(I)
IF (1JeEQe1) JuLe=JUL
IF (JULBWNELJUL) GO TO 556
555  CONTINUE
IF(IeLTel)}STOP B
NPTS=NPTS+1
IF (NPTS.LT.18)60 TO 25
NPTS=0
WHRITE(10+2003)
WRITE(10+42004)
WRITE(1092002)
75 WRITE(1Ds2001) I9J9K9dUL98MTqSM;EToETP9EYPAVt-PHtCIP95THt559
X TMAXQTMINOCRNUFFQSTRINTQNDAY'CRPDAY!TSOILQHAD
2001 FORMAT(/91X94I49F5.298F6.15F6.293Fb.19Fb.lv/ql?X’bF7-&9615)
2002 FORMAT(1Xs/91Xs? COL ROW 174 JUL BMT SM(1) sSm(2) SM{3) ET(L)'s
Xt ET(2) ET(3) ETP ETPAV PREC STR  TMAX TMIN - CRNOFF '3/
X13Xs? STRS1 STRS2 STRS3 gTRS4  STRSS  NDI NDZ2  NU3 ND4 "y
2y NDS CRPD TSIT RAD's/)
2003 FORMAT (11 '+S51Xs YEARTHSAT!)
2004 FORMAT (39X *DAILY WEATHER/STRESS CELL STATUSY//)
28 CONTINUE
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L=M0D(Ie2)
IF(LetQel) GO TO 100
L=MOD (Je2)
IF(L.NEW&l) GO TO 100
IF (JUL.GTLUULD) JULD=JUL
JUL6=JUL
I1=1-208%
J1=J=334
V(1)=(SM(1)+SM(2)+SM(3))+*10,
V(2)=PRECIP#10,
V(3)=ETPH*]10,
V4)=(ETP=(ET(1)+ET(2)+ET(3)))#*10,
VI5)=BMT#*10,
V(6)=RAD#*]10
VIT)=TMAX#10,.
V(B)=TMIN®#10.
Il=((I1=1)/72)+1
J1=((Jl=1)/2) +1
DO 30 L=1.8

30 B(IlsJdloL)=VIL)

100 CONTINUE

556 CONTINUE
DO 200 INJR=1+8
DO 150 JPB=lsla
DO 150 MEB=ls414

150 A(JPBIMEB) =B (JPBsMEB INJE)
CALL MAPOUT(INJUBeAsJULD)

200 CONTINUE

500 CONTINUE
STOP
END
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10

20

1000

30

40

59

60
74
2000
80

SUBROUTINE MAPOUT (NeIVAL9JDAY)
REAL®S TITLE(H)/'TSOILMST','PRtCIP'9'ETP'9’E1P-ET'9'6MT'9'RNET"
#  IMAX TEMP'y'MIN TEMP'/

REAL#8 AMON(6)/! APRIL " MAY ¥y ! JUNE ! JULY
# v AUGUST*S! SEPT.Y/ '
INTEGER# 4 NDAYS(6)/909120915191819212+243/

INTEGER®2 OVLY (101+56) 9 IVAL (14914) sLINE(IOL) oLVAL(5) s JVAL
COMMON /MAP/ OVLY

DO 10 I=1.6

NDAY=JDAY=-NDAYS (1)

IF (NDAY) 20420410

CONTINUE

1=1+1

I=1-1

NDAY=JDAY-NDAYS (1)

WRITE(651000) TITLE (N)sAMONC(I) sNDAY

FORMAT (1H1 937X eABsdX9AHs 139y 1975 940K 'EARTH SATELLITE CORP'//!

* 206 208 210 2%, '

*#12 2lé 2le 214 220 222 224 22¢e ¥4} 230

#* 232%/)

DO B0 I=1le14

DO A0 J=1s 4

L=(I~-1)%4+J

DO 30 K=1se101

LINE (K)=0VLY (KsL)

GO TO (70e40970470) ¢J

DO 60 K=1el4

KCl=(K=1)%T+6

JVYAL=IVAL (K1)
IF(JVALLT«=9900) GO TO 60
PO 50 KK=1ls4

LVAL (KK)=JVAL/Z10%#3# (5=KK)
JVAL=JVAL=-LVAL (KK) #10#%%# (5=KK)
LvaL(5)=JvaL

NST=3

IF{NsLT»3) NST=2
IF(NeGTeB) NST=2
IF(NeELe6) NST=1

1DEC=1 ,

IF(N.EQ.H) IDEC=0

CALL CHRFIX(LINESKC1lsLVALINSTHIDEC)
CONTINUE

wiITE(6+2000) LINE
FORMAT(101A1)

CONTINUE

HETURN

ENYD
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10

20
an

40
50

SURROUTINE CHRFIX(LIMEoK1leLoNoID)

INTFGER#2 LINF(101)9L(5)9NUM(]0)/'0'9'1'y'?'v'3'9'4'9'5'9'6'o'7'q

# 101,099/ TMIN/1=t/4IDEC/ 4"/

LN=0

LM=0

1Cc=X1

DO 40 1I=N,S

IF(T1.EQ.5) GO TO 10

IF (LNeFRe0eAND,L(T+]1)oLT.0) LINE (IC)=IMIN
IF(L(I) sFEQeNoAND I NMNELO) LINF (IC)=NUM(LD)
TF(L(T) oL Ton) LM=]

IF(L(I)4EQR.N) GO TO 20

LN=1

LL=L (1) - :

LINF (IC) =NUM(TABS(LL ) +1)

GO TO 30 -
IF(LN.EQ.O.AND.I.FQ.B.AND.L(4).EQ.O.AND.L(5).LT.0)
IC=1C+1 ‘

IF(TNEs4) 6O TO 40

IF(ID JER.N) RETURN

LINE(IC)=INFC

IC=1C+1

CONTINUE

RETURM

END
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5.2.2.7 DAYRUN SAMPLE OUTPUT

ccL

218
218
218
218
218

218

218
218
218
218
218
218
218
218
218

218

ROW 174
%3 1
W3 2
343 3
343 4
344 1
344 2
344 3
346 4
345 1
345 2
345 2
345 4
346 1
346 2
246 3
346 4
347 1
347 2

JUL BNT SMLLl) S$M(2)

STRS1 S
237~1.00
3.61

237-1.00
3.61

237-1.00
3.6l

237-1.00
3.0l

237-1.00
3,98

237~-1.00
3.61 1

237~-1.00
3.0 1

237-1.00
3.610 1

237-1.00
4036

237-1.00
4.26

237-1.00
3.61 L

237-1.00
4436

237-1.00
3.93

237-1.00
3.33

237-1.00
3.93

2317-1.00
3.93

237-1.00
4.52

237-1.€0
3.84

1RS2

5.8
$.53

5.8
9.53

58
S.53

' D8
5.53

5.9
€.13

549
G.22

549
C.22

59
0.22

5e3
7.21

243
5«00

543
0.25

5.3
T.21

2.0
5.91

2.0
5.91

2.0
5491

2.0
5.91

0.0
7489

1.8
5.80

STRS3
12.1
8.17

12.1
8.117

1241
8.17

12.1
8.17

6.2
5.21

Bab
Te32

Beb6
6493

86
6.93

7.0
4.28

0.0
247

649
679

T2
4.28

0.0
3.08

0.0
3.05

0.0
3.05

0.0
3.05

7.3
Te21

0.3
3.82

SMt3)
S$TRS4

38.6
14,53

38.6
14.53

38.8
13.67

38.8
13.67

7442
11.74

33.5
14.21

33.4
14.60

33.7
13.76

6745
13.12

0.0
11.08

37.5
L4.45

6804
12.34

0.0
12422

0.0
12.78

0.0
12.22

0.0
12.22

20.1

16.53

0.0
11.40

ET(1) ET(2)

STRSS

nDL

Ol
10

C.l
10

0.l
10

Qut
10

.1
10

0.1
10

Oué
10

£Y(3) ETP
ND2 ND3
0.0 5.4
20 17
0.0 5.4
20 17
0.0 5.4
20 17
0.0 S5e4
20 17
Q.0 542
1y 19
0.0 5.2
20 18
0.0 be 2
20 17
0.0 52
20 17
0.0 Se7
19 18
0.0 5.7
L9 18
0.0 5.7
20 1u
0.0 S«
19 18
0.C a2
19 18
0.0 62
19 18
0.0 642
19 18
G.0 6ol
19 18
0.0 6l
19 19
0.0 64
20 18
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ETPAV PREC

ND4  ND5 CRPG

5«5 0.30
20 9 71

5.5 0030
20 10 78

5.5 0.3C
19 10 77

5.5 0.30
19 10 17

5.3 0.30C
20 1l 78

5.3 0.3C
19 9 11

563 0.3C
20 9 77

543 0.30
19 9 16

5.5 0.0
L9 11 8

5.5 0.0
19 il 78

5«5 0.0
19 9 77

5¢5 0.9
18 10 716

5.6 0.0
19 11 78

5.6 0.0
20 10 18

5.6 0.0
19 10 7

S.6 0.0
19 10 11

5.5 0.0
21 10 78

5.5 Qa0
21 10 78

STR
1.1IT

o o o
. ® .
Q@ o~ o~

ow

THMAX
RAD

17.3
211

17.3
211

17.3
211

17.3
211

17.3
292

17.3
202

17.3
202

17.3
202

17.3
243

17.3
243

17.3
243

17.3
243

1745
244
17.5
244

11.5
244

17.5
244

17.7
245

17.7
245

TMIN CRNCFF

10.7

10.7

10.8

10.8

10.8

10.8

10.8

10.8

11.3

-1le2

11.3

11.3

1l.4

11.4

3.4



TSOILMST AUGUST 24y 1975

210 212 214 216 218 220 222 224 226 228 230 232
-xkK
335 92.0
2 £
*¥¥
*hx
337 87.1 94,0 ¥*¥%
*%%
i *¥¥ N
L 22
339 92.3 89.9 122.2 98, 4%%%
kR
*k¥
*EXS
341 96.2 100.9 112.3 10741 673 T6e O¥¥x
*RER
*ERE
* *XEX
343 93.3 10%1 49.7 427 T77.8 64.0 55.7 874 *2¥E
* AEXEEP
* LT
* gk
345 82.5 30.4 31.7 21.0 3l1.1 55.1 81.7 10.6 1024 96.9 88.8%%X
. * PEEET R
* * kgl
8 * K * E2a 222
347 *%% 84T 83.7 63.8 687 33.4* 3.4 2.8 83.8 0.0 $3.0 95.8 1902.9 15
*¥E * *
£ 2 2 ] = x>
23t * *
349 8442% 22.5 241 1.9 8640 92.4 0.4 [P 87.3 92.2 #1017 1le4
Fxkd x FEEX *
% * EF¥E *
*RER *> L 2 2] *
351 23.8%% 1.2 72.0 1.2%% 0.4 b1 93.0 91.9% 109.6 41.6
E FaH *
* ER L L 2 *
* RERRE *
353 25.0 69.8 1.2 7183 83.5 23.3 *4,0%  32.6 294 0.0
* xR RX
* x
* . *
355 %24.6 66.3 68.8 68.6 99.8 93.5 3.7 91.5 102.3 24.9
* *
L i 2 22 *
TEEE *
357 *x71.3 86.4 99.6 99.0 0.0 97.5 100.4 101.9 99.0
BEEER *
hkwk x
EREES =
359 29.2%%106.6 103.5 104.3 # 98.6 112.1 125.1
ki x¥¥
% &  wFIxExEd
*x¥L¥ * *EERRR K
361 103.,2%¢ 98.2 109.1 121.3
k¥

x%

EARTH SATELLITE CORP.
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O0R

¥

i

il

wt

4
v 4 g7
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n

JGINAL

RE?RODUC“
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335

337

339

341

343

345

341

349

351

353

355

357

359

361

206 208 210 212
224
95
Tk
x¥%
b2 2 3
T.2 a5 FTEx
*5F
*u
xEx
T2 9.5 25.6 9.5
T2 9.5 9.5 S.5
Te2 95 9.5 9.5
0.0 21 2.1 2.1
*
*%E
=3k 2,1 2.1 2.1
2k
*hx
*RkF
2.1% 2«1
*¥RE
X

PRECIP AUGUST 24, 1975
214 216 218 220 222 224 226 223
EZ B
RERE
x¥kk
Exkd
S5 G S¥*%
LR S
REX
* EEER
9.5 9.5 3.5 248 *¥%%x%
* Sk
x* ek
* wEEKE
9.5 9.5 *3.5 2.8 6.3 1.5 1o 5%¥%
* PETTTY
*
*
2.1 eb% 3.5 248 0.0 0.0 0.0 0.0
*
¥ *
* £
2.1 0.0 1.2 1.2 0.0 0.0 0.0 0.0 %
* k%% £
> * TR 2
wEuE * 3 3.2 3V *
0.0%% 1.2 0.0 1.2%% 0.0 0.0 0.Q Q. 0=
*x FHEERR *
* Aok gk =
* FITTT *
1.2 1.2 0.0 0.0 0.0 0.0 $0.0% 0.0
* AR
* #*
* %
* 0.0 1.2 0.V V.0 0.0 0.0 0.0 0.0
* ES
XX ¥ *
L2 2] *
**%0,0 0.0 0.0 0.0 0.0 0.0 *0.0
*RRER *
LS 2t #
E2R =2 x*
Q.0%%x .0 0.0 0.0 * 0.0
Ak 224
. * * RFEEEAR
ks S
0.0%* Q.0
E2 23

*x

230 232

AEFFE

* oo Xk K

% 00 0.0
0.0 0.0
7.0 Ua.0
T-0 o 0.0
7.0 T.0
0.0 5.0
5.0 1846

*aREREE
6.0 #%19.6

EARTH SATELLITE CIRP.
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335

337

339

34

343

345

347

349

351

353

355

. 357

359

361

[ AUGUST 24, 1975
206 208 210 212 214 216 218 220 222 224% 226 228 230 232
xk
4.0%
2
x%
xEX
5.0 4.1 ba
L 2 1 BN
ER¥
x5
4.7 3.2 3.6 3.0 %2
gy
*¥¥
L2 2 ]
47 4.0 3.2 2.7 2.0 1e5 *x%
kR
* k%
*x xbxk
545 4e7 4.5 3.6 2.0 1.7 2.3 2.0 ®X*%
% %k
* £ 1]
* 2 2 2t ]
S.8 T3 6.8 6.0 3.1 1.7 245 3.0 247 4.2 bobO¥RRE
P . wxEERE
* * LEFEE
t 22 4 . x PR * ek ok x
*%3 T.5 Tal 8.2 6.5 1.8 * 3.3 3.8 8.7 8.0 Sel 5.1 *% .7 T2
E 2 23 *x £ ]
%% * *
*E¥% * F'3
Te3%x 9.3 9.7 9.6 6.3 5.5 10.0 0.0 9.3 $.3 * 7.0 8.5
L2323 *  REN% *
ES 1] % ps 223 *
£ 2 2] * ¥tk *
10.8%%% 7.7 9.5 Te8%%%10.6 10.3 10.7 1l.1 * S.0 7.8
* *ERENX *
* BRREE *
* L2 2] *
10.1 10.1 11.2 11.3 lle.8 1é.0 12.3%+ 11.2% 9.0 .0
* TRk RAE
* »
* *
110 10.1 11.2 12.5 12.0 11.8 12.5 1l.l 8.8 76
* - *
FREE *
*EER .
*11.0 10.3 11.1 10.6 9.8 8.7 10.0 8a6 8.0
E 2= 2 1] *
2T 22 *
SEEXD *
103%%2%6,.8 Ta1 oe7 * 8.2 Ted 5.8
HREE t L 23
* . *  xxwkEkk
RkE * I 2223 ]
S.8%%% 8,5 Te0 *5,1

L L2
*¥

EARTH SATELLITE CORP.
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335

337

339

341

343

345

347

349

351 |

353

355

357

359

361

ETYP-ET AUGUST 244 1975
206 208 210 212 214 216 218 22U 222 224 226 228 230 232
*x¥
247%*
p2 2
E2 X3
23
3.5 2.8 %
*k¥
ok
N ek
1.7 1.2 0.7 23 ¥¥%
kg
*EE
b 22
3.2 1.3 1.0 0.9 1.4 Tel #dX
: ik
kX
* ek
36 3.0 2.7 1.1 1.4 1.2 2.0% le7 ®dFX
* 3R
* b3 13
* FERFX
9.2 6.8 5.8 5.3 2.7 la4 2.1 C.4 1.8 3.9 243%%%%
* AR EER
* P i L
xh% * * kKR
*2k 6.8 5.8 6.5 5.3 1.6 ¥ 2.6 2.5 5.8 Tel 7.3 1.9 *1.8 1.5
*Xx% x *®
ek * *
xkE * .
T.0%x* 7.9 8.2 T7 4.8 4e9 2.6 2.6 3.0 2.9  * 2.4 1.8
FkEX x Ak *
Kk * P *
Aok x * XK *
101%%% 7,7 8.4 Te0%F3x 3,3 3.5 3.2 3.2 ¥ 246 1.3
* EE S *
* P22t d *
* ES 224 #
2 9.6 9.5 10.5 3.1 3.3 5.5%% 10.6% 9.0 9.0
= EEFEE
x £
* *
10.3 9.5 104 11.9 10.7 10.2 10.4 10.2 Ta6 l.4
* E *
*xkE *
Kk >~
*%9.6 9.0 9.8 9.1 S8 6.2 3.1 7.3 247
EREEE #
TRER *
P32 Y ¥
Ba0¥*%%5,5 5.8 4.3 € 7.3 5.6 448
LT 22 2 x%kk
» * . REREXEE
2EAR * PSS 2 3 2]
3.9%%x Tal 549 *4.3
k%

sx

EARTH SATELLITE CORP.
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335

337

339

341

343

345

347

349

351

353

355

357

359

361

BMT AUGUST 24, 1975
206 208 210 212 214 216 218 220 222 224 226 228 230 232
EES
-1.0%
AR
xRk
£ 23
~le0 -1.0 4k
2%%
*tk
kX
“~le0 -1l.0 -1.0 =140 *%x
ek
ek
L 2o
-1.0 ~1,0 -1.0 -1.0 =1.0 =10 *x*
rREX
E2 32
* EES 24
~1la0 -1.0 -1.0 =-1.0 ~10 -1l a0 =1l0% =1.0 *t=%
* kRS
* XKy
2 P 1T
~-1.0 ~1.0 ~le0 -1.0 ~1.0 -1l.0 =1.0 -1.0 ~1.0 =10 ~la0*k*%
& stk
x * 23 223
*8s = * Rtk
*3%=] .0 -1.0 -1e0 -1.0 ~1.0 * -1.0 -1.0C -l.0 -1.0 -1.0 -1.0 =10 =10
*i% * ®
xEx * *
R % "
~l.0%% ~1,0 -1.0 ~-1.0 -1.0 -1.1 -1.0 ~1e0 ~1lad ~1a0 *-1.0 ~1l.0
Et 3 3 * TERE *x
*¥k * P22 13 *
R 1 » FEXEX *
~1.0%*%~1.0 -1.0 =laO%kx~1,0 ~1a0 -1.0 ~1.0 * 1.0 =-1.0
® EEREE *
* FIET " *
* RN *
=1le.0 ~1.0 -1.0 ~1l.0 -1.0 -1.9 ~la0%x ~1,0% -1.0 ~1l.0
* LR 3
* *
* *
~1.0 -1l.0 ~-1.0 ~1.0 ~1.0 ~1.0 ~l.0 ~1.0 -1.0 ~1.0
* *
LYY *
X¥%% -
*~140 ~1.0 -1.0 -1.0 -1.0 -1.0 ~10 ~1a.0 ~1.0
EXEEXR x
LR B *
i 2 E 2 *
~1le0%%%~]1,0 ~1.0 ~ls0 #-1.0 =140 -1.0
BREE Txx
* *  EERREXR
X8k » ARk
—=le0*%2-1.0 ~-1.0 -1.0

xEh
*%

EARTH SATELLITE CORF.
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RNET
206 208 210 212 214 216 218
R
335 114%
FxE
2 X
xRk
337 236 114 *xk
T v
E 22 3
F1eY
339 236 79 113 113 *%x%
(xk¥
Xk .
- E2 2% 2
341 191 107 115 114 108 112 *»x
T k&g
343 1389 109 116 112 110 113 160%
=
*x
345 518 234 234 233 112 112 159
*
* *
RK *
347 **x 236 236 409 407 113 * 159
*E¥ *
E 2 2 *
*EFE F3
349 236%* 412 412 493 247
L2 2 2 FORERR
*3% * b 323 3
ES 22 *
351 S11**% 238 4461
*
*
*
353 424 421 446
*
*
x
355 *473 411 467
x
EEL 2
EkE%
357 *¥475 471
EE 2 22
LS 23
359
361

AUGUST 24, 1975

220 222 224 226 228 230 232
bt 22
*® TXETF
152 *%&xx
s 22
ZRxk
P22 23
170 130 2990 390%¥kX
FkkERx
P g
= kXK
171 471 445 43% 254 *251 408
*®
*
=
224 458 447 429 422 * 268 431
kS
*
FRE & *
198%%® 460 439 430 441 * 378 435
ARG RF *®
HREEX £
ERE R *
4%4% 442 436 44T%%  445% 382 438
EX 2 2235
¥
¥
461 454 451 451 447 384 335
x
%
3
464 420 2717 266 447 437 395
*
X
2EEES &
263 %22X276 266 265 ®» 445 396 229
R x% wdex
* * P22 22 23
xERE * ELE 2t s
242%%% 440 3n ®199

*

Ix
e

EARTH SATELLITE CORP.
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MAX TompP AUGUST 24, 1975 EARTH SATELLITS CORP.

236 208 210 212 214 216 218 220 222 224 226 228 230 232

z

[ E 2]

33> 16.8
+4x
EL 2
xkE
337 165 17.5 *xx ~
F ¥
kxR
L2 2 3
339 15.7 16.5 17T.6 15.0%%%
FEEX
EL 3
xx¥®
341 15.8 16.5 158 14.5 13.5 12.5%%*
2 £33
*kyy
¥ LS 2 33
343 1647 17.0 1645 15.5 13.8 14.7 16.0 1646 Exkx
* ERE XK
» P Ty
* RFEEIK
345 17.6 18.0 17.5 16.5 15.1 15.3 1l6.1 18.0 18.8 2442 26 . T%ke%
* ok ke e
* x P S
*32 * * ExkFnx ?)
347 **3 18.1  17.8 173 1642 15.5% 19.0 1947  24.0 25.6  28.6 27.0 %26.2 29.6 o
%k ES * :;
TS * * =
*xxx * *
349 19.7* 20.5 21.5 22.8 22.7 215 2447 2843 2%9.1 31.3 * 31.8 2.3
k% » ARk =
xpk * X=X £ 3
23 29 * ek ES
351 22.5%% 24,5  23.8 27.6%*% 27.8 29.2 32.0 32.0% 32.5 33.1
* Hedgks *
x EE 2 233 Xx
* yukxk *
353 2540 2546 28e1 28.5 32.1 3343 34.5% 33.0 32.3 32.5
* L ETZTTY
* *
355 *25.6 2840 30.1 33.0 34.6 35.0 35.0 32.7 31.6 . 31.7
* =
Lz 3 F 3 *
R X2 2 ) *
357 *£29.8 30.2 31.8 3443 36.8 35.1 33.7 31.3 3l1.3
k22 2 13 =
t 233 x
. *eEks &
359 33.5%##31.8 33,0 32,7 % 32.0 31.2 31.2
2EeX L2313
* * axdzaxe
Shuh * (3T YT
361 3l.6%% 32,3 31.6 #31.1
3%

b 23



339

341

343

345

347

349

351

353

355

357

359

361

*

MIN TEMP AUGUST 24, 1975
200 208 210 232 214 216 218 220 222 224 226 2238 230 232
L2 22
9. G
K
£ 2 2
xR
8¢5 10.6 *%%
Shx
RE
xEX
Ta7 9.2 11.0 10a3%x%
wRkx
2 3k 3
*tx%
Ta7 8.5 9.7 10.3 10.3 10, 0**x
L 2o
L2 3 2
* [ X323
8.5 Be8 10.2 10.3 10.7 11.1 11.5 ile8 **%x
* ek
* Rk
* E 22 22
9.1 9.3 10.1 10.3 10.5 11.3 11.5 12.0 12.1 15.5 16e T&k
. * L 222 £ 33
* L2 2 223
£ 2 2] . * = sk EkX
¥ 9.6 10.2 10.5 11.2 11.5% 12.0 12.1 13.8 15.0 17.2 165 *16.5 lé6e2
e E *
&% * ES
XX * *
11.5% 11.8 12.3 13.5 13.2 12.3 13.1 16.3 17.7 139.5 * 19.3 178
k2 2 2 ) *  ¥k3k *
et E xkF *
xEFEE * rEERRE E-3
13.0%*% 14,0 13.7 15.7*%% 15.6 17.1 21.0 21.1%  20.1 17.7
* EL 22 *
* Eix 3 *
* KR *
14.3 15.0 16.5 16.7 18.7 20e2 22.0% 21.2 20.0 19.3
* *xkkex
* *
* -
*14.6 1645 18.6 19.7 21.8 21.8 21l.8 21.3 20.8 19.7
* £
P *
Rt L] E 3
*%17.5 18.0 20.3 21.8 21.2 22.2 21l. 6 21.0 20.7
REREEX *
EEEE x
*EREx =
20.0%%322.5 22.5 2342 * 23,1 213 213
L2 23 *kk
* *  Exkudixe
XK * REFEEXER

23.2%% 23.2

22.7 %21.5
EE ]
*&

EARTH SATELLITE CORP.
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5.3 VYIELD Prediction

5.3.1 PREDRUN

5.3.1.1 Functional Description

The yield model represents the integration of each of the data
elements, basic and derived from each of the other functional elements.
The yield element provides data which represents an end of year yield
estimate aggregated at several levels:

(1) Cells

(2) Countries

(3) Crop Reporting Districts

(4) States

5.3.1.2 Mathematical Description

The yield, Y, in bushels per acre was given by:

Y = -10.0656 + 0.56386 .YR - 31.2954 . (%)
where § is the average daily plant stress from planting to ripe and YR
is the year (=75).

The above equation was used to predict yields for each of the 12.5
mile cells. County yields were calculated using the straight numerical

average of the N cells assigned to the county:

1

Yoo ™

Y.
7 1

H i e -

i
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Yields at the crop reporting district level and state level were formed

by weighted aggregations of the next smaller reporting unit:

crd pX YCOi R(co/crd) i

Nerd

st 151 Ycrdi ' R(crd/st),-

Y

where the R's represent the fraction of planted wheat acreage in the
larger aggregate contained in each element of the smaller aggregate.
These fractions represent the average of all available data beginning in

197¢. (Nnte that the R's are defined such that

i 1.0.)

H o=
=
i}

wde
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5.3.1.3 PREDRUN EXECUTION

Job Control Language

//PREDRUN JOB (BR90O1,746) ,ANDERSON,CLAZS=F

// EXEC FORTGCLG,PARM.FORT="'MAP,ID' ,REGION.GO=66K
/1*
//* MODULE PREDRUN

*

//FORT.SYSIN DD *
- Fortran Source Deck -

//LKED.SYSLIB DD
// DD DSN=EARTHSAT.LOADLIB,DISP=SHR

//GO.FTO5F001 DD DDNAME=SYSIN

/ /FT06F001 DD SYSOUT=A

//FT10F001 DD SYSOUT=C,DCB=(RECFM+FBA,LRECL=133,BLKSIZE=1330)
//FT29F001 DD DSN=ARCH2 ,DISP=(OLD,DELETE)

//HISTORIC DD DSN=HIST.G1,DISP=(OLD,KEEP,KEEP),

// UNIT=2314,VOL=SER=IPIWRK

/ /SYSUDUMP DD SYSOUT=A

//SYSIN DD *

- FTO5F001 Data Deck -

/*
//

Data Definition Description

GO STEP
FTO5F001: Map overlay, state, county vectors.

FTO6F001: Map I, J output.
FT10F001: Aggregate listings.
FT29F001: Last day status from AGRUN.

HISTORIC: Historical region specific characteristics.
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5.3.1.4 DATA DESCRIPTION
FTO5F001 DATA CARDS

1. SEQUENCE

MAP OVERLAY
DATA

COUNTY YIELD
WEIGHT COEFFICIENTS

£

CROP REPORTING
DISTRICT
WEIGHT COEFFICIENTS

IV,

STATE NAMES
CARD

_/

)

COUNTY
NAMES CARD

CROP REPORTING
DISTRICT NAMES

102 CARDS

15 CARDS

4 CARDS

1 CARD

64 CARDS

8 CARDS

IV-259

MAP OVERLAY CARDS

COUNTY YIELD WEIGHT CARD

CROP REPORTING YIELD WEIGHT CARD

STATE NAME CARD

COUNTY NAME CARD

REPORTING DISTRICT CARDS



MAP OVERLAY - DATA CARD
FORMAT:  (80A1/20A1)

Note: Format requires two cards per line

Variable Format Cols Description

OvVLY (I,J) 80 Al 1-80 Output 1ine masked with
. area boundaries
I Card #2

oviYy (I+80,J) 20 Al 1-20 Output line continued

SAMPLE CARD:

00500000D0000O00000000C0D000C8000000000000000000000000000000000C00000000000000004D

P27 €5 6 1 & 9101203141516 10 19192021 2223 24 75 26 20 28 29 30 30 32.33 3¢ 35 36 37 30 39 40 41 42 43 43 45 46 47 48 49 50 51 52 53 - 55965 58 53 60 6) 6263 B4 GS G567 SR EI MMM W I IR IS TN B IR0

RRRRRERRERRRZ R RS R R R R R R R R R R R AR R R R R R R R R R R AR R R R R R AR R R AR R R R R RE R RN

222221 222122222221222 12112212222222222222222222221222222222222222222222222222?
TG e T T T

337

‘ it

§ 0000000000000000000000000C000P0000000000000060000000000000000600000000000000000¢010
123456783100 lZ\llllSIEH\l19201\12131‘15152)1!19]0]]3131“]53537313!1!“ull“lﬁdﬁl)“l!ﬁusl57535‘55SEJI5!5!50EIGZWEIBSBEEIGSBBWHU1]“)516”1!1!“

b ERGERERERRERR RN AR R AR R R R R R R R R R R AR R R RN R R R R R R R R AR R R AR AR R R R RN

1 92222722222222222222227222222222222222222222222222222222272222222222222222122212112111
8 3f‘33333333333333333333333333333333333333333333333333333333333333333333333333333
s a4da4a48 CAAAAMAAAAAASAAA 0440444 4444484884444404233344 44444444 d44444444444444¢4
555~5555555555555555555555555555555555555555555555555555555555555555555555555555
666666666666 6GE66666666666666666666666666666666666666666C666666666G56GE66666666666¢8
l 1171717111117 171171 7117781111171 31 3119111030111 0 1117071133337 71111111171111111111111
| BGUBBBBBV“B8888888!8888888888888888888HBBBB88888888888888888888888888888888838BB
99999999
RIS R

999899599998999999999909959999059999999399259606009998900008088998998383
51 "
PRYOR

1018 120 1 15 16 1118 18 2 WN I W23 03 123334 52627 2838 4041 474744 4546 4T 4B 49 SN 5E 525354 SSEG AT R BT E0 I BIEIGA B LB BB R K NN BN N LRI
08l

W D
w
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COUNTY WEIGHT DATA CARD

FORMAT: (16F5.4)

COFR (1,I) F5.4 County weight coefficients
for county #I in state #J

COFR (1,9) F5.4 (16 per card)

Blank when no county

SAMPLE CARD:

RERO TR o B G = bk e I I e Y T e N e = Eer=0 YL Ty b el S

0 poo o o 00 ogoe go9 goo ocoo 00g nooe

0
PIMN AR BISHN TN N BEN B0 2D Y B EINNB/A 208 B E BN D 5455 56 57 58 59 60 61 62 63 64 (A BE 6P GBS IO NN A3 M NGB N 3 A
1

;i;;;;; AR R R R R R A R R R R R R AR R SRR R R RN BN
222222272222222222122222722222702222222222222222222202 2222222222222 1227222127 11
3333333333333333333333333333333333333333333333333333 33333333333333333333 3333

44444444444 44444444444 4444444080400 4 84844844444 44484484 4444448284444 44444444 4
355530550555 55509555550 0555605505565 555855555655555558555565 5555 55555555 5565564556
GG666G66066666C666E666666 666666666666666666666666G6606666666 6666 66666666 6E66656
TPEILTIIITR 0071111971111 13117t 11 v 1111111111111 138 7 1117 111111711111
880805886 88086 BBBBY LAGBEB0BO0B80080865088068868880868888 0088866068085 O0RCE8BGB8ES

g

e D

9599 99899 98090990699909999990999008969589808590839909990090999096090959995959903
pead PN NS00 RN 49 505152 53 54 55 56 51§ 39 B0 L1 67 G364 63 C3 67 BR 69 I 1T 1N 5 MG 08 1y

&

b
=
-
=
a
=
=
-
&
e
-
&
b=y

g
}
(¢]

T o e

1]
0Bl
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B el

CROP REPORTING DISTRICT WEIGHT DATA CARD

FORMAT: (9F5.4)

Variable Format Cols Description
RDFR(1,1) F5.4 1-5 Crop Reporting District

Weights for Reporting
District I in State J

RDFR(I,J) F5.4 1-45

SAMPLE CARD:

DEﬁ?EDQQSSDDDUQ0389?UQEB?ﬁDDDﬂGGD?FDDI#DSHGDD‘

0000 00 0000_ 000 00 00 0000000000000000000000060000000000800
P2 345 018 90NN MIEENIBLL 1.‘21742515‘.’12!2!303132313(JSJEJHHNNIIII]M‘SINHHHDS[52535‘5555515!5960“EIEJS‘ESBEEHHElunuun‘lﬂﬁll 16 18 30
IIIII]I]IIIIlllllllIlllllllllllllllll_IIIIIIIIIIIIIIIIllllllllllllllllllIIIIIIII

22227 2271227222222 1212122 222222222222222222222222227Z22222222222222222222222222222
33333333333333333333333,.33333333333333333333333333333333333333333333333333333333
44444444444444444444444444444444444444 44444444444444444444444444444444444444444
55 §5655§5 5555555555555555555555555555555555555555555555555555555555555555555555
] 66666655568ﬁ5G6568556556666666686568566666666666666665666865566555556566&686EB
TIT 7001100090 0797911 111111111 7171117 777717177777177717177177777177777777777777777
5888833808888 88B8838 8B888888888888888888880888888888888888888880086888888888888888
99999599
11

§ 5
PRYOR

999999998 99999 99998939¢g 99959995999999999999999999999990999999999999 9
" 551 58 59 60 62 &2 ] 3 ¥

b
BHONBUBBINENN 20D B650M90 33 T3 203535 37 30 39 40 4082 43 00 4545 47 28 43 S0 51 57 57 54 5% 6 65 66

O o w

08I
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STATE NAMES DATA CARD

FORMAT: (10A8)

Varijable Format Cols Description
STNAME(1,1) A8 1-8

STNAME(2,1) A8 9-16

STNAME (1,N) 8A8 17-80 First half nth state name
STNAME(2,N) Second half nth state name

SAMPLE CARD:

e L MOMTEGE 1 ZOUTH DBOMOTE - MORTH TEKDTE - MIMMEIOTE s

WH MR N ANDED A BN NDUBITFINLOY AT AE A AR5 SB AT S SI B IS GG M NGO BI B2 EAGA BT GREIGREATO M M MR B AN BN Y

pegao
1234
11111 P11 1 tRtrrerreet ey o rrrrrprtere ner o prverrerrrinn i IR ARERRRRER R RRE

gooog0s 0660000 C 000000 00900600 COGDOOD 00OO0OCO0OORGOO0 O gpoocoogcccco000000
REEEES
72222272722222222222 2117111112 9999229292222272722 22227272222222122 1222222222222212121212
333333333333 3333333333 333333 333333133 733333 333333333333333 333333353333333133
FA4 444444 4444844444444 444 444444844840 444 444444444444 444444448444 4444488408444414
555555955555 §5 565555505555559505558455 555555655555558585555 555555555055558585355
GEE6656566 6666666666 6666666 6666666 6656666 G66656666B6666666 666605666666 6GG60666
71117777117777777717177717717771771777777777777771717771777777117171117771177717
ggrg988888088088808688088088 88860868868380888838 BoB8086680808080868088880088852308888888888°¢

§00899699699999595999999969598809959899°-38599809695309981013 995990933535959998988939
[

Pooop s s TR RMOZGML W E YRR BN NN 323004 35 35 37 38 33 46 41 42 4344 45 46 47 4B 49 50 5 57 53 54 55 56 57 5859 K7 5} 62 63 LA 63 GG GP SB A W0 1 Y 3 u4 LR U6 1Y MR TBED
MRYCR. 5081
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COUNTY NAMES DATA CARD

FORMAT: (10A8)

Variable Format Cols Description

CONAME21.1,1) A8 1-8

CONAME(2,1,1) A8 9-16

CONAME(1,I,J) 8A8 Ist half county name

CONAME(1,1,J) 17-64 for county I State J
2nd half county name
for County I State J

SAMPLE CARD:

BLAQIBR - TROLE LIBERTY o HILL PR

000000000000600CO 00000COG00C0O00000000 O0O00DOOCGOCOOODO0O0O0CO00D000000000C000000000080
T 203 4§ B T B 1T 1703005 05 1718 197070 102324 25 75 27 2 29 30 31 32 33 24 35 35 37 35 38 40 41,42 43 44 45 45 47 40 45 50 51 52 5 54 55 §5 §7 50 59,60 61 62 6164 65 66 6160 62 00 1 12 I3 W U506 11 1015 80
RO ERSEE R R R R R R ER E RR R RRR RR R R R R AR N R R R R R R R R R R AR R AR R R AR R R RN N

22222222222222222222222222222222122 222212222222222220222222220222222212222122212111
303 333333333333 33 333333333333 3333 333333333333 33333333333333333333333331333
4B 4444044484448 40840444448 8044044444 4444448444444 4444444404444 444444444444
55555 5555555555555 5555555555555 55555555055555555555555558555555 5§ 5555558095555
666666666656 66666 G666666666666666666G6666666G6G6666666666666666G666 66665666666666

1TITTTIIITIITI LI INN IR NI RIIIIIININNITT AT 1111111111111
8848508660060 8589080880888888888088888888 863880200 6868080666088 865808608685686888888888
9599 3 999998999999898919 %%%99!% 99 990995953590 99999999999949888598 9999995998

LERSC B T A IR A 1R I L 4] lillllllﬂl)ll! #rIY 11435ESNI1!404]ﬂﬂ“l5l5114!l5505l525]5‘55555!I!iﬂﬁlﬁ)ﬂlSEEGIE!HMH’11]]41405”185!0
PRYOR ..5061

I{EPEKIDIKﬁPﬁ J{qq@ 33{
ORIGINAT, Tals b
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CROP REPORTING DISTRICT DATA CARD

FORMAT:  (10A8/8A8)

Note: two cards per use of Format Statement
Variable Format Cols Descrition
RDNAME(1,1,1) A8 1-8
RDNAME(2,1,1) A8 9-16
A8 17-80 1st half county name for
Card 2 Reporting District I
RDNAME(1,1,J) A8 1-64 State J 2nd half of name
RDNAME(2,1,3) A8 for reporting district I
State J
SAMPLE CARD:
HORTHHEZT MORTH CEMTREL MORTHESZT MEZT CEMTREL R R

§000000 0.0 00000000 OGOGO O0OGONBOCGOCOOC 0GO 0GCOD 0D 0000 pOOEOOGODOODO pooo0qo
N L L N e R R R P R E AR BN PR RS LD R L R
EEREEEEI R RN AR AR R R R A R R R R R R R AR A R R RERRRRRR RN rrefrerrrrrer i1t

292922222222 2277222222222222122222722221221222 222212121 2222222222122222212222221121712
7333333 3333 33333333 33 33 33 33333333 3333 33333333 3 3% 333333333 33 33 3313
44444444444444444444444444444444444444444444444444444444444444444444444444444444
5555 56555 5555565 555555 555535555 95555 5565556885 5555 5633595354533 55553553
6656 G6C 556666666 GGEG6CLGE666066666 656666666666 GGGG666G666666G6666GE6066E6886°C0
1777771711177777777117717171777777777777717777777777177777777171711f717777711777
9588988 8066666858888 666808888808888888 888886688865 088806B8006888828B8B88886888434
52599& 2ga 999983999 9999?99 999599999 99999999299999993995 9999999958697 92?3%3

R RN 1 POLF U3 IS HE L 10070 22 2120 28 EC 20 M 23 B0 A0 A2 03 3435 06 3T I8 33 40 4047 43 A5 IR AT 40 4T 50 BF B2 33 B 95 0600 CERVEARTRARE ISR S0 1A S A LRI B
PRYCR 5081
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5.3.1.5 FLOWCHART

PREDRUN

ENTRY PREDRUN

READ
DISPLAY MAP
OVERLAY

Y

READ COUNTY YIELD
WEIGHT COEFFICIENTS

\

READ CROP REPORTING
DISTRICT YIELD WEIGHT
COEFFICIENTS

READ STATE NAMES

READ COUNTY NAMES

READ CROP REPORTING
DISTRICT NAMES

Y

CALL OPENAG

\

CALL HSTOPN
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PREDRUN

SET MAP ENTRY
DEFAULTS

ALL L, Js

CALL HSTCLS

PROCESSED

CALL AGREAD

CALL HSTRD

STUDY AREA
1, d1<1

SUM STRESS & DAYS
IN EACH BMT INTERVAL

YLD = 0.0
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NO

PREDRUN

CROP IS
GROWING

CRPDAY >0

TOTAL TOTAL
5TR = STRESS/ DAYS

HJ YIELD
YLD = -10.0556 + .56386

x 75 -31.2954 x STR2

Iv-268

;

ADD YLD TO COUNTY
YIELD MATRIX

ACCUMULATE YIELD
FOR STD. DEV. CALC.

NO

YES

CONVERT JULIAN DATE
TO MONTH & DAY

ADD YIELD TO CROP
REPORTING DISTRICT
YIELD MATRIX

\

WRITE I, J, K
CELL YIELD

Y

STORE ODD | EVENJ
MINIMUM K YIELDS
IN MAP MATRIX




PREDRUN

COMPUTE AVERAGE
WEIGHTED COUNTY YIELD
STANDARD DEVIATION

/

COMPUTE WEIGHTED
STATE & CROP
REPORTING DISTRICT
YIELD

COMPUTE WEIGHTED
5TATE & C. R.D. YIELD
STANDARD DFVIATIONS

CALL MAPOUT

STOP
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SUBROUTINE MAPOUT

ENTRY MAPOUT

Y

WRITE YIELD
MAP HEADER

RETURN

ROWS COMPLETE

FOUR
OUTPUT LINES
COMPLETE

YES
NEXT ROW

COMPUTE

OVERLAY LINE
INDEX

\

INSERT OVERLAY LINE
IN OUTPUT LINE

Iv-270
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NO
OUTPUT LINE =2
YES
MATRIX YES

NEXT COL.

COLS COMPLETE

COMPUTE LOCATION OF
COL IN OUTPUT LINE

MATRIX

NO

VALVE IS LEGAL.
X:-9900

BREAK NUMBER INTO
POWER OF 10
COMPONENTS

Y

{ CALL CHRFIX
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SUBROUTINE CHRFIX

ENTRY CHRFIX

FOUR

CHARACTERS

r\ COMPLETE

AFTER SECOND DIGIT

SET DECIMAL INDICATOR

YES

NO

INSERT (- ) SIGN IF
NEGATIVE NUMBER
AND FIRST DIGIT

\

INSERT ZERO IF

YES

#{ SECOND DIGIT IS ZERO

\

IF-FIRST NUMBER
{LT.ZERO AND

LARGER THAN -1
ENTER( - JCHARACTER

INOUTPUT LINE

DIGIT | EQUAL 0

NO

INSERT DIGIT CHARACTER
INTO PROPER
LINE POSITION

NO

NEXT DIGIT

SECOND YES

RETURN

NEXT DIGIT

INSERT
DECIMAL POINT

CHARACTER

o
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5.3.1.6  SOURCE CODE

19

in

1007

1n

1n04

10

20

0o

01

n3

RFAL#8 AMON(6)/'  APRIL',? MAY JUNE # 4 ¢ JULY ',
# 1 AUGUST'y'  SEPT,t'/
REAL#B STNAMF (244) yCONAME (298094) s RONAME (2+944) s BLANK/ v/

REAL SM(3)4FT(3)¢STRINT(5) +COFR(B043) «RDOFR(994) ¢LLAT4LON
RFAL YLDCO(R044)/320%#04/sYLDRD(9e4)/36%0./

REAL SUMY (10¢4)/740%04/sSUMYY (1064)/740%#04/«NCLCRD(1064)/40%04/
INTEGER NDAYS(A)/9041704151918142129243/

INTEGER JCO(1093)/ 09109192737 942449956909 09096914022¢2893T7947
F 529589679096 911918923929e34441946453/

INTEGER NUMCO(B8044)/3720%#0/+NUMRD4G (9) /0%0/

INTFGER#2 OVLY (101 456) «MNDAY (5) ¢CRPDAYTSOTLsRADSICNAY
INTEGER#2 IMAP (14914) +STATFSCNUNTYsCRDeSOTL+PLNDATSTSTSIT
COMMON/ARCHTIV/ToJeKaJUL o BMT 4 SMaETeETP«ETPAVE +PRECIP 4 STRESS
$ TMAXsTMINGCRNOFF¢STRINTWNDAY+CRPDAY«TSOIL 9RAD
COMMON/HIST/ITsJJeKKoLAT9LONsYLDTND s YLDADF +STATEsCOUNTY2CRD9SOTL
& PLNDATSTSTSIT

COMMON/MAP/QVLY

I1PJ=0

NL=1

JuLND=~999

REFAND(S«1000) NVLY

FORMAT (B0A1/21A1)

RFAND(541001) CNOFR

FORMAT (16FS,.4)

RPFAN(5,41002) RDFR

FORMAT (9FR ,4)

RFAN(541603) STMAME

RFAN(S5+1003) CONAME

READ(541004) RDONAME

FORMAT ((1NnAR)

FORMAT (10AR/RAB)

CALL OPENAG

CALL HSTOPN(TIT)

PO 10 L=1414

DO 10 M=1e14

IMADP (I_yM)=-9599

CONTINUF

DO 90 TJK=1.30724

CALL AGREAND(I)

CALL HSTRND(TJUK)

TF(T.LT«1l) GO TO 90

AVYST=Q,

ICDAY=0

DO 2P0 IS=1.5

AVST=AVST+STRINT{TS)

ICDAY=ICDAY+NDAY(T1S)

CONTINUE

YLD=0,

IF(CRPDAY) 30430475

AVST=AVST/ICDAY

YLN==1l e 0S56+0,563R6%#T5,=31,2954#%AVST#%#P

TF(YLGWLTeNe) YLN=0. '
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30

40

50

60

70

YLDCO (COUNTYsSTATF)=YLDCO (COUNTYsSTATE) +YLD
NUMCO (COUNTY s STATF) =NUMCO (COUNTY sSTATE ) +1
SUMY (CRD+STATE Y =SUMY (CRD«STATE) +YLD

SUMY ( 10+STATE)=SUMY( 10+STATE) +YLD

SUMYY (CRD+STATE ) =SUMYY (CRDsSTATE) +YLD#YLD
SUMYY( 10+STATE)=SUMYY( 10sSTATE) +YLD#YLD
IF(YLD.NE.N.) NCLCRD(CRD«STATE) =NCLCRD(CRIJ9STATE) +1.
IF(YLD.NE.O.) NCLCRD( 10sSTATF)=NCLCRD( 10sSTATE) +1,
IF(STATE.NE.4) GO TO 40
YLDRD(CRD+4)=YLDRD(CRDy4&) +YLD

NUMRD4 (CRD) =NUMRD4 (CRD) +1

CONTINUE

IF(JULLEQ.,JULD) GO TO 70

JULD=JUL

DO 50 IM=1.46 .

MDAY=JULD=NDAYS(IM

IF{MDAY) 60460450

CONTINUE

IM=IM+1

CONTINUE

IM=IM=-1

MDAY=JULD=-NDAYS (IM)

IF(NL.EQe1) WRITE(1041070) AMON(IM) ¢MDAY

1070 FORMAT(1H1952Xs *FARTH SATELLITE CORP.*/50X« "ESTIMATED CELL YIELD

SBU/A) 1 /48X s *PROJECTED FROM?! 9AB, 1391y 1975'//32Xs "1
$SLD'»13Xs'STATE CROP REP. DIST. COUNTY /)

WRITE(10+1071) TeJoeKeYLDy (STNAME (MgSTATE) sM=192)

1071 FORMAT(20X+215913s4X9F5.2+3(2Xs2A8))

RO
30

NL=NL+1

IF(ML.GELS1) NL=1
IF(I+J.FEQ.TJUP) GO TO 80
L=MND(142)

IF{L.EQ.1) GO TO 90
L=MOD(Js2)

IF(L.NE.1) GO TO 90
11=1~205

J1=J=334
11=((I1=-1)/72)+1
J1=((J1=1)/2) +]

IMAP (I1sJ1)=YLD®*100,
1JP=1+J

CONTINUE

CONTINUE

CALL HSTCLS

DO 100 IS=l+4

NL=1

NO 100 IC=1+80

IF (CONAME (141C+1IS) .EQ.BLANK) GO TO 100
COYLD=YLDCO(ICsIS)/NUMCO(IC,IS)
YLNCO(IC+IS)=COYLD
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ITF(NL.FEQel) WRITF(1N091090) AMON(IM) ¢MNAY 4 (STNAME (MyIS) ¢M=1,7)

1000 FORMAT(1H1 456Xy *FARTH SATELLITE CORP.'/53X,'ESTIMATED COUNTY YIELD
# (BU/A) /52X s 'PROJECTED FROMY4AReI3ety 190751//51XsPAByt COUNTIFS?
#//5TX e YCOUNTY 19 11Xy *YIFLD?/)

WRPITE(10+10091) (CONAME (MeICeIS) 9M=142)4+COYLD

1091 FORMAT(57Xe2A84F6,2)

NL=NL+1
IF(NL.GE.51) NL=1
100 CONTINUF
WRITE(10+1100) AMON(IM) «MDAY

1100 FORMAT(1H1+60Xs*FARTH SATELLITE CORP.'/61XstESTIMATED YIELD (BU/A)

$?/S5SXs 'STATFS & CROP REPORTIMG DISTRICTS'/S6Xs'PROJECTED FROMEt,A8,

#139% 1975%//81Xe'STATF CROP REP. DIST. YIELD STD. DEV.?')
DO 110 IS=1.3
IDF=9

IF(IS.ENR.1) IDF=7
NO 110 ID=1,4IDF
IC1=JCO(INsTS) +1
IC2=JCO(ID+14T1S)
DO 110 IC=IC1,1IC?
IF(CONAME (14ICeIS).FQ.RLANK) G0 TO 110
YLPRD{IDSIS)=YLDRA(INGIS)+YLNCQ(ICsIS)#*COFR(ICHIS)
110 CONTINUFE
- DO 120 ID=1,9
IF (RDNAME(141IDs4) FNRLRLANK) GO TO 120
YLDRD(ID4)=YLDOPD(IDs4) /NUMRD4L (TD)
120 CONTINUE
DO 140 IS=1.4
STYLD=0.
IDF=9
IF(IS.FQ.1) TINF=7
DO 130 IND=14IDF
STYLD=STYLD+YLDRD(INSIS)*RDFR{INWIS)
130 CONTINUE
SDSTYL=(NCLORD (104 IS) #SUMYY (10eIS5) =SUMY (10«IS)#%2) /NCLCRD(10,I5)
* P
SDSTYL=SQRT (SNSTYL)
WRITF(101130) (STNAME(MsIS)eM=142)eSTYLDsSDSTYL
1130 FORMAT(1IHO/40X 92884272 XaF64295XeF6.3/)
NO 140 IB=1,4INF
IJF(RDNAME (141D I%) «EQ.RLANK) GO TO 140
P
SDRNDYL=SORT (SHRDYL,)
WRITE(1091131) (RDNAMF (MgINeIS) eM=142)9YLDRD(IDSIS) sSDRDYL
1131 FORMAT (59X s2ARs3X9FR 245X sFH,73)
140 CONTINUE
CalLL. MAPOUT (AMON(TIM) «MDAY 3, IMAP)
STNP
FND
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SUBROUTINE MAPOUT (AMON sMDAY + TVAL)
REAL#8 AMON
INTEGER®2 0VLY(101;56)9IVAL(14914)9LINE(101)oLVAL(%)oJVAL
COMMON /MAP/ QVLY
WRITE(10+1000) AMON,MDAY ' .
1000 FORMAT (1H1+54X s *EARTH SATELLITE CORP,.'/52X s YESTIMATED CELL YIELD (

#BU/A) /50X 'PROJFCTED FROM? gAByT3s%s 1975'//° 206 208 2
f10 212 214 216 218 ‘720 . 222 224 226 228
$ 230 2321/)

DO 80 I=1ls14
DO RO J=ls 4
L=(I=-1)#4+J
DO 30 K=1,101
30 LINE(K)=O0VLY(KslL)
GO TO (70540970970)9J
40 DO 60 K=1:14
KC1={K=1)#T7+6
JVAL=IVAL (Ko 1)
1F (JVAL.LT.=9900) GO TO 60
DO 50 KK=1,3
LVAL(KK)=JVAL/10**(4-KK)
50 JVAL=JVAL-LVAL(KK)*IO**(4-KK)
LVAL (4)=JVAL
CALL CHRFIX (KC1sLINEsLVAL)
60 CONTINUE '
70 WRITE(10+2000) LINE
2000 FORMAT(101A1)
80 CONTINUE
RETURN
END
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20

10

30

40
50

3

SURROUTINE CHRFIX(K1sLINEsL)

INTEGER#2 LINE(101) L (S5)aNUM(LIN)/P0 971091204030, 140,050,141,171,

1A 1G0 /y IMIN/ V=V /,IDEC/?."/
LN=0

LM=0

I1C=K1

DO 40 I=l,4

IF(T.EQs2) LN=1

IF(I1.GE.3) 60 TO 10

IF(LNGENDANDLL (T+1)4LTo0) LINELIC)=IMIN
IF(L(I) eEQeNeANDLNNELD) LINE(IC)=NUM(1)
IF(L(I)elLTe0) LM=1

IF(L(I)«EQG.0) GO TO 20

LN=1

LL=L(])

LINE(IC)=NUM(IABS(LL )+1)

GO TO 30
IF(LNsEQeODeAND s I oFQelsANDeL (2) eEQeDeANDL(4) L To0)
IC=IC+1

IF(I.NE.2) GO TO 40

LINE(IC)=IDFC

IC=IC+1

CONTINUFE

RETURN

END

1v-277

LINE(IC)=IMIN



5.3.1.7 PREDRUN SAMPLE OUTPUT

EARTH SATCLLITE CORP. N
ESTIMATED €Ll YIELD (BUZA)
PRUJECTED FROM  AUGUST 30, 1975

206 208 210 212 214 216 218 220 222 224 226 228 230 232

E3 1
335 23.19 N
T .
e
*8¥
337 22492 23.84 **%
*hn
EE F 3
kg
339 24.08 23.82 21.2% 23.49%*x
TR
*k
Lk ]
341 25.T73 24424 24036 24.78 21237 22.44%*%
L 2
e
* LR 423
343 25448 26426 24.83 22.89 22441 22.13 22423 25,02 ¥¥x*
x kXK
* kX
* E3 2 22
345 25,70 23488 23426 2199 22454 22450 25.10 26.02 24412 28415 28.22%%%
® Kotk
* ' * oo KK
*kk * * KA K
347 2%3526,08 23.00 20.81 21.48 22.29% 21.93 24.93 23.66 25.76 26.34 26455 30.03 28.83
L 222 * %*
kK * E
EKK * *
349 26.06% 22442 23401 21.35 25.16 29419 25.67 2738 28.01 27.40 *¥29.97 29.23
L2 223 * 22 23 %
*tR * Rk *
Hde Rk * W R *
351 24.05%%24.087 22467 24.306%%206.5T7 28.90 28.37 28B.11% Z8.34 29.31
* PETa s ¥
* AR w
* nkk kR *
353 23,65 23,36 23,00 23.83 25.90 2b.98 27.01l% 27.84 30.12 29.03
* FRETEE
* »
x* *
355 22445 23.34 23461 24,26 25.96 26652 25416 28.95 29.98 29.57
* *
P22 ] *
*Xoh% *
357 ) #24.38 24.53 25.15 25.35 24410 266047 2T.24 2B.43 28.36
b 22 33 2 *
L2 318 . x
hakuE %
359 20.16%425,66 25,72 26.04 *28.17 28.45 28469
L2 2 E3 Y
* . FkEmgAw
AMHK & AEREERE
361 25452%%25,07 28.22 28.33
[ TT)
L 2
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o

PR

g
G

AR Tl SATalL o T® CJ3r.

T

I
JECTED FROM
MORTH DAKOQTA
COUNTY

(iIvIiDe
BURKE
FEMVILLE
WILLTAMS
MOUNTRATL
WARD
EOTTINEAU
ROLETTE
MG HENRY
PIERCE

B ENSON
TOWNER
CAvaLIER
PIMOINA
TAMSEY
WALSH
NELSON

GRAND FORKS

MO KENZITE
DUNN

MG LEAN
HERCER
oLIver
SHERIDAN
WELLS
£nny
FOSTER
KIODER
STUTSMAM
GRIGES
STECLE
FoATLL
BARNES

(, 4SS
GOLDEN VALLEY
BILLINGS
STARK
SLUPE
HETTINGER
ZOWMAN
2AMS
MARTON
2ZUYRLEIGH
LYONT
SIQUX
CRehaNS
LOGAN

LY MOURY
RONS UM

Mo INTUSH

MOTEL CUOUNTY YIELD

AUGUST 30,
COUNTIES

YIELD
2521
23«43
2496
23.50
25«14
246"
27.60
27423
2137
27.19
25.65
2747
27+ 806
2721
2722
26.7H
2783
26495
25. 76
26.11
:’."If'a O*’f
2559
2577
2658
286427
26.77
26.32
27.07
27.13
27496
2742
27.61
23.17
28a2%
25+.64
24.97
2524
2577
25457
2452
25.27
2703
25.58
27517
25.9U
2714
28.25
28.07
28403
2149
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222
223
223
223
223
223
223
223
223
223
223
223
223
223
223
223
223
223
223
223
223
223
223
223
223
223
223
223
223
223
223
223
223
223
223
223
223
C 223
223
223
223
223
223
223
223
223
225
223
223
2273

A e e LS IR T e b

DLW EWRWWLWWL W W
My oL o bou bgie 8w

Ca 2

S

Wi DWW RPN DN R WN PO LWNRE PO PR UN DO PN FENOE D

REPRODY (i

ORIGENAL ©a

CARTH SAFELLITL CoOrbPa
ESTIMATED TELL YIELD (BUZA)
PLOJECTEDR FRCM  AUGUST 30, 1975
YiELD STATE CROP REPe DIST.
25666 SOUTH DAKNTA SOUTHEAST
26494 MOR'H DAKOTA MORTH CENTRAL
20.94 NORTH DAKOTA NORTH CENTRAL
20.09 NORTH DAKOTA MORTH CENTRAL
2574 NORTH DAKOTA NORTHWEST
20612 NORTH DAKOTA NORTH CENTRAL
284238 NURTH DAKOTA MORTH CENTRAL
2625 NCRTH DAKOTA NORTH CEMNTRAL
26026 NORTH DAKOTA MORTH CENTRAL
25481 NORTH DAKCOTA NORTHWEST
28.20 NORTH DAKOTA NORTH CENTRAL
26.05 NORTH DAKGCTA CENTRAL
2492 NORTH DAKOTA WEST CENTRAL
25499 NORTH DAKOTA NORTH CENTRAL
25495 NORTH DAKUTA NORTH CENTRAL
2162 NORTH DAKOTA CENTRAL
26429 NORTH DAKCTA SOUTH CENTRAL
27478 NCRTH DAKQOTA CEMNTRAL
25.98 NORTH DAKOTA CENTRAL
24458 NORTH DAKCTA SOUTH CENTRAL
24458 NORTH DAKQOTA SOQUTH CENTRAL
24eb8 NORTH DAKDTA SUOUTH CENTRAL
Eha U9 NGRTH DAKOTA SOUTH CENTRAL
25419 NORTH DAKCTA SOUTHEAST
26404 NORTH DAKOTA SOUTH CENTRAL
2604 MORTH DAKOTA SOUTH CENTRAL
2554 NORTH DAKODTA CENTRAL
26459 MORTH DAKCTA SOUTHEAST
2545% NORTH DAKCTA SOUTH CENTRAL
26e 56 NORTH DAKGTA SOUTH CENTRAL
28.05 MCRTH DAKGTA SCUTHEAST
26466 SANTH DAKATA MORTH CEMTRAL
26466 SOUTH DAKOTA MORTH CENTRAL
26472 NORTH DAKOTA SOUTHEAST
26.92 NCRTH DAKOTA SQUTHEAST
26415 SCUTH DAXGTA MOKTH CENTRAL
26475 SOUTH DAKOTA NORTH CENTRAL
26488 SOUTH DAKQTA NJIRTH CENTRAL
26409 SOUTH DAKOTA NORYH CENTRAL
26409 SOUTH DAKOTA NORTHR CENTRAL
26469 SOUTH DAKOTA MORTH CENT&AL
20469 SOUTH DAK3TA NORTH CENTRAL
25.69 SOUTH DAKOTA NORTH CENTRAL
25450 SOUTH DAKGTA CENTRAL
25450 SCUTH DAKQTA CEMTRAL
21049 SOUTH DAKOTA MURTH CENTRAL
21.00 SGUTH DAKOTA MORTH CENTRAL
2he4l SCUTH DAKDTA CEMTRAL
25441 SOUTH DAKOTA CENT RAL
725.41 SOUTH DAKGTA CEMTRAL
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COUNTY

CHARLES MIX
BOTTINEAU
BOTTINEAU
MC HENRY
RENVILLE
80TT INEAU
3ITTINEAU
MC HENRY
MC HENRY
WAKD

MC HENRY
SHERIDAN
MC LEAN
MC HENRY
MC HENRY
SHERIDAN
BURLEIGH
SHER TDAN
SHERIDAN
BURLEIGH
BURLEIGH
SURLEIGH
BURLEIGH
I.OGAN
EMMONS
BUSLE IGH
KIDDER

MC INTOSH
EMMONS

S HMONS
LOGAN

MC PHERSON
CAMPBELL
MC INTOSH
MC INTOSH
EDMUNDS
ENMUNDS
MC - PHERSCN
(e PHERSUN
EAULK
FAULK
EDMUNDS
SDMUNDS
HAND

HAND
FAULK
FLULK
HAMD

HAND

“HAND




ELRTH AT SLLITL i Kb
FESTIMATED YIeLD (wU/A)

RTATHS & CROP REPORTING DISTRICTS
PrUJdRCTED FRUY AUGUST 320, 1975

STare CROD EEP. NIST. YUeLD

MCNTANA 2279

NORTH CeMTRAL 2343

NORTHSAST 22.1%

CENTROL 2549

S0UTH CENTRAL 24e 53

SOUTHEZAST 2283

SAUTA UAKDTA 25,68

NURTHW ST 24.11

MORTH CaMNTRAL 26545

NORTHLEAST 25,90

WEST CENTRAL 23.80

CENTRAL 25.00

EMST CENTRAL 26.30

SOUTHWRST 22.70

SOUTH CENTEAL 25437

SQUTHEAST 2% 98

HDRTH DAKOTA 204473

MOBTHWEST 24453

MOFTH CEMTRAL 27.03

PIURTHT™AST 27.31

WEST CENTFAL 24296

CENTRAL 2671

sAST CeEWTRAL 27«98

SUTHY LT 25433

SUUTH ConMTRAL 26.78

SOUTHeAST 28e17

AL SGT A 28.806

NUBTHWEST 2835

NORTH CENTRAL 29.24%

WEST CENTKAL 28.91

CENMT=AL 28.74%

SONUTHARET , 25417

SQUTH CEniThat 28443
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6.0 POST SEASON MODEL AND SITE ANALYSIS

To facilitate model analysis, programs were produced to extract
selected cell data from the meteorologic and agfonomic season data
files. The single cell is then regrown through the season to analyze
the AGMET model. These programs are as follows:

1. METSTRIP - extracts meteorological data

2. AGFORMAT - extracts historical initial season growth data

3. AGSITE - regrows selected cells

6.1 Data Extractions

6.1.1 Meteorological Data Extraction METSTRIP

-~

6.1.1.1 Functional Description

Extracts one-cell season meteorological data from the season
master file for the 91-day growing season and creates a file containing
this subset of data. This subset constitutes one input to the AGSITE

program.

6.1.1.2 Mathematical Description

- None -
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6.1.1.3 METSTRIP EXECUTION
Job Control Language

//E3SRA JOB (5220,095,5,5,,55,),'1052"
// EXEC FORTGCLG
//FORT.SYSIN DD

-source code -

//LKED.SYSLiB DD DSN=EARTHSAT.LOADLIB,DISP=SHR
//GO.SYSIN DD *

- FTO5F001 input data -

//GO.SYSUDUMP DD SYSQUT=A

//FT29F001 DD DSN=NONE,DISP={OLD,KEEP,KEEP),UNIT=2400,

// VOL=(PRIVATE,RETAIN,SER=ESC056) ,LABEL=(2,BLP),

// DCB=(RECFM=FB,LRECL=20,BLKSIZE=3600,DEN=3)

//FT32F00T DD DUMMY,DCB=BLKSIZE=20

//FT31F001 DD DSN=MET,STRI1,DISP=(NEW,KEEP),

// UNIT=3330,VOL=(PRIVATE,RETAIN,SER=IPIWRK),

// SPACE=(CYL,(1,2),RLSE,CONTIG),DCB=(RECFM=FB,LRECL=20,BLKSIZE=2000)

Data Definition Description

LKED STEP

SYSLIB - assembler submarine Tibrary
GO STEP

FT29F001 - input MET season master

FT31FPP1 - dummy file
T32FPP1 - output net subdile for AGSITE
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6.1.1.4 METSTRIP DATA DESCRIPTION

FTO5F001 INPUT DATA

CELL DATA CARD 1 CARD
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METSTRIP CELL DATA CARD

FORMAT: (214)

Variable Format Cols Description
I 14 1-4 I location
J 14 5-8 J location

SAMPLE CARD:

L0 348

gpoooococrooooo00OO0000OCOO0BO00C0000000C00000C00000000000000000D000O0OCO000D

pooo
BT RSN UEE NN A DRER T RN NV UEBHDBOALOMSED BONY PN UN SN DR RBRE BURON . AN BT I
1

AR R R R R R R R R AR RN R RN

— - D
—_ o~

0
5
1

2022222 7122:1722212221222222222102221222222222222222212722222212221222122221222222112271212:2
33333 33333333333333332333333333333333333333333333333333333333333233373333333333
444444 4444444444044 0448444444440 4444444444 444444 844845404 44444 4444448434448 44444
5555555558085 555556056G55555650560065555555365559555555555555559555530559655539553453
6E66EE666066666586666G66G666CGG6666G6666G666066666GC6G6G666GGh6606h0C6666hCG8G6G66E6GG6666FH
TITTI71 0011ttt rI1Iii13 1111 i1 v 1111111117113 1111111111i11 11
§838386888888B800B688060008650006808688R008ARBDBNDEEB0ExB0RGE0B000ABEBITEBYBEBEEEEREHE

9929999959999959990990990995895979999909900959999935498395090899408008009983839398386195
IR PR H SN I U B IING VI W I DA QAT S A A TR B B G TR e T e

i A
PRYOR 5061
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METSTRIP

ENTRY MAIN

CALL AGOPEN

CALL OPENAG

READ |, J

CALL AGREAD

i, OF RECORD
EQUAL i, J

CALL ERRWRT

90 DAYS OF DATA
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757 RECORDS

CALL AGREAD
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( CALL ERRWRT




6.1.1.6 SOURCE CQDE

INTEGER#2 4 (10)
READ(54103) TseJ
103 FORMAT(21I4)
CALL OPENAG
CALL AGOPEWM
10 CONTINUE
CALL AGREAD(A)
I1=A(1)
Jil=A(2)
IF(II.NE.I.OR.JI.NE.\J) 6O TO 10
CALL ERRWRT(A)
DO 6 1I=1+90
DO 7 J=14757
CALL AGREAD(A)

7 CONTINUE

CALL ERRMWRT(A)
6 CONTINUE

STOP

END
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6.1.2 Agronomic Data Extraction AGFORMAT_

6;1.2.1 Functional Description

This program extracts specified cell data from the initial site
season and agronomic historic file and creates a file containing this
subset of data. This data is used for initialization of the AGSITE cell

growth program.

6.1.2.2 Mathematical Description

- None -
6.1.2.3 AGFORMAT EXECUTION

Job Control Language

/ /AGFORMAT JOB (BR9001,746), ' programmer name' ,CLASS=F

//FORT.SYSIN DD *
- source code -

//LKED.SYSLIB DD
// DD DSN=EARTHSAT.LOADLIB,DISP=SHR
"~ //GO.SYSIN DD *

- FTO5F001 data cards -

//HISTORIC DD DSN=HIST.G1,DISP=(OLD,KEEP),
//#UNIT=3330,V0L=(PRIVATE ,RETAIN,SER=IPIWRK),

// DCB=(RECF=F,BLKSIZE=40)

//FT10F001 DD DSN=SEASON,SITE2,UNIT=3330,DISP=NEW,PASS),
//  VOL=SER=IPIWRK,SPACE=(CYL,(3),RLSE,CONTIG),

//  DCB=(RECFM=F,BLKSIZE=142)

//FT21F00T DD DSN=LACIE.START,DISP=(OLD,KEEP,KEEP),

// UNIT=3330,V0OL=(PRIVATE ,RETAIN,SER=IPIWRK),

Data Description

FTO5F001 - card file for FTO5F001
FTO6FO01 - print file

HISTORIC - historic agronimic file
FT10F00T - AGSITE file output
FT21F001 - start agronomic file
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6.1.2.4 AGFORMAT DATA DESCRIPTION

FTOS5F001 DATA

AGFORMAT CELL 1 CARD
DATA CARD CELL DATA CARD
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.

S b SR

AGFORMAT Cell Data Card

FORMAT: (224,12)

Variable Format Cols Description
n 14 1-4 I location
J1 14 5-8 J location
K1 12 9-10 K location

Sample Card:

20 S 2

000 00000000C00G000000000006000000600600000000000000000000000000000000000000000000
1134561311hklllﬂ&l&ll'““ﬂll.z3741515117329301[31133‘JS!HIJH!‘GH'143444:45474“5‘05151515!5‘5’5}535!&05BZEHESEEE‘rHS,ul [RIIRPIN B L
RESERERERER R R AR R R R R R R RN RN R R R R R R R R R R R R R R R RN N SEERRRE

7 022271 2 12172222221227%22272722222212222222222222229222222222202%322°0222222222207212121727
33333 3333333333333333333333333333333333333333333333333333323333333333333333333133
04444 4444440440848 48864804 485844844440 44084444 440444408444 044 434444444 444440444
555555555555 6506555055565555555555506555558 5565085688555 005855885555550058450005858553
G5EG66666606666666666G6G0666660060666RAG06C666G66G6806G066666666C6666GG6G6C0GG666G66666
171111131110 01111111311 iyttt ittt I n I i n It Il Ir It a1
8886388882800 008600605008688088850880860868808068886088086800888058868¢C080B8C88588R0088CR84

999999859999339999399909999898959599999904949¢8 9959959 99999599959990995595899§993979
1;;45£%;3£mnnnmmnmwmnnnwsnnnumnunngur 9u214u4uunnw 3ﬁw%ﬂnﬂm:e R R RN IR S I F T I
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PROGRAM AGFORMAT

ENTRY MAIN

)

READ I, J, K
TO EXTRACT

y

EXTRACT INITIAL
SEASON DATA

l

TOTAL SOIL
LAYERS ASSUME =
CAPACITY, ISITE = 1

CALL HSTRD

! o

HISTORIC
RECORD FOR
L, K

ISITE=ISITE + 1

SET PLANTING
DATE SQ

\

WRITE
AGFORMAT RECORD

sTOP

Iy-202  REPRODUCIE
RIGTNA?

1



6.2.1.6 SOURCE CODE

REAL SM(3) ¢ET(3)¢STRINT(S) «COFH(BOs3) srDF(994) 9 LATLON
REAL SMC(3)
INTEGER*Z NUAY (S5) s CRPDAY e TSULLIRAD S ICUAY
INTEGER*Z STATE s COUNTY s CHU e 50 LLsPLNDAT ¢ TSTSIT
INTEGER#Z S
COMMON/ZARCHIV/ T oJeKedUL oBMT o SMebTo THoE IFPAVE«PRECIP9STRESS)
$ TMAX e TMINGCRNUFF ¢ STRINTNUDAY s CRPLAY o ISULL o KAY
COMMON/HIST/IT «JJoKKoLATsLUNSYLDTND o YLUDAUF ¢ STATE sCUUNTY ¢CRU9SUIL s
$ PLNDATTSTSIT
[SITe=1
CALL HSTOPN(II)
CALL OPENAU
KR8 CONTINUE
SQ=0
READ(5¢100+END=G9Y) Tledleki
100 FORMAT (214412}
10 CONTINUE
READ(21+101) TedeRkeJUL ssMT aSMeb T ok 1P s i FAVE sPRECIFP 9 S TRESS Y
b  TMAX s TMINGCRMNUFF o+ STHINToNUAY o CRIFDAY s THULL s RAD
101 FORMAT (23A44+8A72)
IF (Tl aNEeIlaOReJeiNE el alUReKaNESRL) LU U 11U
DO 6 NIFT=14+3
SMC(NIFT)=SM(NIFT)
& CONTINUE
11 CONTINUE
CALL HSTRU(ISITE)
ISITE=ISITE+]
IF(ITeNE e J1e00ReJJelNF eJl eUrakhafE K1) wU TU 11
LPLNDA=FLNDAT
SR=S0+1
WRITE(1U92001) TeJeKeJULsEMT o (S (L) sL=i93) 9 (5MC(M) sM=1e¢3)y
X (ET(LL)Y sL1=193) sbTHIETHPAVESPRECIFP sSTRESS sy TMAXK s TMINSURNUFF o
X (STRINT(LZ) oL2=1959) sLAToLUNS IPLNUASSUIL s (NDAY(L3) oL 3=1495)
X CHPDAY s RAD9STATE s LD COUNTY s TSTSITwnw
G0 TO B3b
200l FORMAT(29A4413AZ)
59y CONTINUL
STOP
END
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6.2 Agronomic Analysis AGSITE
6.2.1 AGSITE

6.2.1.1 Functional Description

This program regrows cells with extracted via AGSTRIP and
AGFORMAT. This program as presented regrdws selected cells with the
model as implemented during the 1975 growing season. During the course
of analysis, several versions with variations reflecting model and site
analysis were introduced; however, the basic program flow remained the

same.

6.2.1.2 Mathematical Description

Refer section 5.2.1.2.
6.2.1.3 AGSITE EXECUTION
Job Control Language
//AGSITE JoB (CR9001,746), 'programmer name',CLASS=F

//SITE EXEC FORTGCLG,PARM.FORT=ID,MAP',TIME.GO=5
- //FORT.SYSIN DD *

- source code -

//LKED.SYSLIB DD DSN=EARTHSAT.LOADLIB,DISP=SHR
//GO.SYSUDUMP DD SYSOUT=A
//GO.SYSIN DD *

FO5F001 input data

//HISTORIC DD DSN=SEASON.SITE2 ,UNIT=3330,DISP=(0LD,KEEP,KEEP),

// VOL=(PRIVATE,RETAIN,SER=IPIWRK),DCB=(RECFM=F,BLKSIZE=142)
//FT12F001 DD SYSOUT=A,DCB=(RECFM=FBA,LRECL=133 ,BLKSIZE=1330)
//FT13F001 DD DSN=MET,STRI1,DISP=(OLD,KEEP), .

/ UNIT=3330,VOL=(PRIVATE,RETAIN,SER=IPINRK), , ,

// SPACE=(CYL,(1,2),RLSE,CONTIG),DCB=(RECFM=FBL,LRECL=20,BLKSIZE=2000)
/*

/!
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PuS—
@

Data Definition Description

LKED STEP
SYSLIB - assembler subroutine library
GO STEP
HISTORIC - agronomic season subfile generated by AGFORMAT

FT12F001 - printer file
FT13F001 - MET season subfile generated by METSTRIP
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6.2.1.3 AGSITE DATA DESCRIPTION

FTO5F001 DATA

PROCESS
CONTROL CARD 1 CARD
HEADER 1 CARD
LABLE CARD
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AGSITE PROCESS CONTROL CARD

FORMAT: (312)

Variable Format Cols Description

1-2 days in growing season
NDA;S ig 3-4 days to be processed
?gaA 12 -6 total cells to be processed

Sample Card:
ERECS T

0000000000000000000ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂUUUOUUUDDUUUUUDUUUUUDUOOUDDDUGDUUUDUUUUUU
UTZI3 VNS 1610 V84920 20 20 2028 25 26 70 28 79 30,30 32 30 30 35 36 37 30°39 40 414243 44 45 4647 4548 59 30 52 5030 55 2650 S8 S0 60 6 80 63 B4 85 66 B0 BB 6000 £ ¢ 1t 1o % 10 10 gt aa
llIIll!l|rlllllllil|l]llllllllllllllllllllllllilllll]lll trrttrrrrsrtrtat
222222222222222222222222Z2222222222222222222222?22222222222222222222222222222222
33333333333333333333333333333333333333333333333333333333333333333333333333333333
44444444444444444444444444444444444444444444444444444444444444444444444444444444
5555555555555555555555555555555555555555555555555555555 988565055350 5558535568555%
556888565656566EGGBGGGBSBGGBBESBEEBGBEGﬁBﬁﬁGBBGGEﬁﬁBﬁGGGGSEHGESBGGBﬁﬁ&bﬁﬁﬁﬁﬁﬁﬁﬁﬁ
77777177777777777777717777777777777777777777717777777717777777777777777777771771

8 8888888808088808888858888888888888888BBBHBHBBBHBBBBBBB83883888388888988830888

999955994399397%9 999 9 8988999 9 9 9 899899 99 99 9§ 9 9 89599989008064040
‘1:;45"?“3"“.“; [/ BIRTRLNI l 920 247157203 1Rnu WU DU s 4541 HE RTINS R R R sn LR R R

Iv-297

SN e T



AGSITE HEADER LABEL DATA CARD

FORMAT: (314)

Variable Format Cols Description
NAME (1,I) Al 1-4 Ith cell name
NAME (2,1) Al 5-8

NAME (3,1) Al 9-12

Sample Card

MILLLAME

01213 5 (60T (619700 2270 20 25 76 7778 29 30 30 3297 30 26 26 30 20 39 40 4L A2 43 A0 4 (641 DT SO 5L B2 SIS S5 6B SHAY AR P IR RS B ET BB RS IO N WA AR N RN A
EEERERRRRERRRR R R R AR R R R AR R AR R R AR R AR R RN R R R R RN RN RN RRRR RN

0000000000000000D0ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ0000000000000000000000000000000000000000000
r

22222212 222222222222222222222222222222222222222222222222222222222222222222222222
13 3333333333333333333333333333333333333333333333333333333333333333333333333333
444444 44444!444‘444444444444444444444444444444444464444444444444444444444444444
55555555555555555555555555555555555555555555555555555555555555555555555555555555
6656666665666668665666655656666565G5566565EEGGEGBGGGBEE586558665666666666565666
71117177171717777717177711771171771777777177177171117717177117711717771771171171

l&BB88388888BB88883888888838888888888838888588ﬂ888BBBBB8388888688888888388888888

2

999999999965979

5. 59
TEI B8 63 16 11 T2 0334 15 1697 00 18 86

99599998
5606

1 828} A4 85

e #
s

3
R

59883938
YA R U3 II5 06 T 1B 182020 2 2824 25 26 70 009 90 3 32 30 34 95 36 M 38 A0 {1 A DM A5 4G AT A i
081

9999
t 3 £ 43 508152 0 54 53 86

999999999899999999999999999999996999899498
59 3y ' 9 50
5

[ 3
PRYOR
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AGSITE

ENTRY MAIN

CALL HSTOPN

\

READ SEASON DAYS,
TO PROCESS DAYS
AND OF SITES

YES

SITES COMPLETE

EXTRACT MET
DATA FOR SEASON
FOR SITE IRWA

\

WRITE SEASON
MET DATA
FOR SITE IRWA

SITE

COUNTER 1

SITE

COUNTER 22

CALL HSTRD

\

WRITE CELL
CONTENTS

IV-299
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MET 1§ EQUALS NO B

AG 1, J

WRITE INITIAL CELL
CHARACTERISTICS

YES

DAYS TO PROCESS
COMPLETE

\

PRINT CELL SEASON
TO DATE
CHARACTERISTICS

CALL DAILY

\ Y
1Y
ESTIMATE YIELD

PRINT DAILY STATUS YLD =-10.0556 +
56386*75. -

31.2954*(TS/TN)2

WRITE YIELD

NEXT SITE
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SUBROUTINE DAILY

ENTRY DAILY

/

EXTRACT I,J SOIL
PLANT{ING DATES,
LATITUDE

FIRST

DAY CROP YES

AND SOIL TYPE 3

CONVERT & SCALE

TEMPERATURES -
TO REAL FAHRENHEIT

/

CALCULATE
DAY LENGTH

CALL BMTDAY

CONVERT/SCALE

PRECIPITATION
& ETP TO REAL

Y

CALL SMTBGT

COMPUTE
BMT INTERVAL

SUM STRESS

RETURN
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SUBROUTINE SMTBGT

ENTRY SMTBGT

i

COMPUTE CROP GROWTH
STAGE INDEX

\

LOCATE SOIL LAYER
COEFFICIENT FOR
GROWTH STAGE

LOCATE SOIL LAYER
INDEX FOR SOIL TYPE

BMT 3 GROWTH
STAGE: 1.5

 —

RECOMPUTE LAYER
2 & 3 COEFFICIENTS

y

ETS =0
IF JULIAN LT. 152 -
JUL =152

COMPUTE
ETP AVERAGE
FOR DAYS GROWN

LT 10 DAYS
FROM PLANTING

COMPUTE 10 DAY - A
AVERAGE ETP
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SMTBGT

COMPUTE DIFFERENCE
OF DAILY ETP FROM
AVERAGE

ALL SOIL LAYERS

SOIL TYPE; 3

COMPUTE
DRY DOWN CURVE
COEFFICIENT (DC)

A
s3]

DC

=

Y

COMPUTE
P EVAPOTRANSPIRATION

FOR EACH LAYER

WEIGHT = 1.0

Y

SUM LAYER

EVAPOTRANSPIRATION
(ETS)
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SMTBGT

PROPORTION ET
TO EACH LAYER

\

_ CONVERT
PRECIPITATION
TO INCHES

PRECIP GT, ¥z INCH

ALL PRECIP
INFILTRATES

Y

CONVERT

INFILTRATION
TO MILLIMETERS

PRECIPITATION
GT. 1 INGH

COMPUTE
INFILTRATION

COMPUTE
INFILTRATION

\

DISTRIBUTE
PRECIPITATION
INTO SOIL LAYERS

COMPUTE RUNOFF

\

UPDATE
TOTAL RUNOFF

RN

%




S S ——

SMTBGT

STRESS =0

STRESS =1 -

ET
ETP

PLANT GROWING

Y

{ RETURN &
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6.2.1.6 SOURCE CODE

~ann

&

100

201l
IRt

cunt

20

2010
et

)

2003

451

X Tlodl ePRECsPETaRNE T 9 SOLAKsmAXT s lnTooMl leityteJublleyAlL1

A

(MTEGER%Z LELMET (1Uelgu)Z71L00% 0/

INTEGERW®Z NDAY(b)sLHPU#Y9501L9HAUoSTAlL9LKuoCNTYqblfdwothN09

(NTEGER NAME (3e06) /VOLACY et IERY 9T TotARKUT s Tiut st 1y

'MANH'Q'AT"‘E'Q”\J"!.UIVI'QVUC'Q' ',Obuwr\'.'}_—_l,' ','npf\j')','

INTEGER PLNOAT
HEAL SM(3) oSMC(3) oET(3) oL ATsLUNSIKINI D)

COYMUNZTSTAKC/TedskodUL sismTsSMeSMCoeTl ot ot THavVE sRECTAy

vyt v/

A gTHtS':u"ML\XyT'V'II‘HCM‘\IOFF9b'!HINTOLA"sL\)NoPL_I‘fUi\TQbUlLyNOAYq(}RPUﬁY»
X RADOSTATE sCRIE«CTY o 5T TN SEQANU

X

COMMON/TOUMP/IME TLT o FUNGEF

COMMONZMETDAY/Z L1 oJ1l s PRECOFE T 9 RINE ToSULAR 9 MAAT s MINT ylodiT Lo TUM

151TE=0

oLl HSTORN(L)

READ (e 200u) WlhiaYoenblryibeh
FoemaT(3le)

B oA Fll=le Ry

AEa{HelUU) (Mt (e lll)eu=1ly3)
COWTImur

FOMMAT (3Aa4)

v »00 wChlLi=telrmut
AR AL TNDAYSY ame T LATA

D0 LU L=lelbiaYs
REAL(T3e200)1) (ChLMEY (MaL ) sm=1elu)
FO4aT(10L2)
COMTINUE
pumP dafa Fox Jdimls Lhle
W [TE (RecUli2) (LUELMET (o) ol=lelU) ga=l wivbiAYS)
FORMAT(IU(FAe 1))
[F{rCELLebT 1) L TO Z=
HET wEAT TES1 »llt
CONTINUE
IF (IS TR oG e bR en) STUY
CalL HSTHRU(ISITE)D

WPTTE (HedV1U) LausRKeJULsnmTe (SMILL) oL i=193)y (aMC(LZ2)elP=143)

(T (L3YyL3=1s 3) 9;TP9ETPPV[: PHEUIP anTRESS s ImAXg Twilny CRNOFF
A (STRINTILS) sL3=)9n) wLAT s GrusPLsAT 95U LL (ovdaY (Lo) sLo=1eb)y

A COFUGAY sHEO e STATE sLEUeUNIY oL Bis Scwing

FORMAT (/7 /v b L% araecsYF Race/vldbcalo /vl tocs L414)
IZ7=CELME T Cio L)
JA=Lelde b (zel)
iF(IZ-Erhl.L\NO.\J::‘.tu-d) Uy T 346
wISHATCH = GET NEAT Mol SeibeiCh
A T %4y
CELL Majom
1871=51 Ty
wTTE(12a2003) (rapke (tigIn1) eis=192) 9 sbaiU
FowoanT (Ikbe/ell1Xe"SlTES Vechrasnle?t w¥ell)
Ir (SUIL et o27) 203 TG 4l
5T o= e
1Y el = 1les
SMTS=8w () +5 Ty
Cirg T Tk
SeC{l)=elUnHSuTsy
SO () Zecu®SMTS
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40

2004

2005

A0NE

el

2009
L

SYip

SHC(3) = Ta%*5MTY

SMEl)=asC (L)

SM2)=5C(2)

SM(3)=54C(3)

CONT INUE

WRTTE(L2e2U04) (SMC (M) eM=1e3)

FORMAT (/o2 lxet Si{])  SMlg)  SM(3) Ve/ellAe"CAFECLTY ' 3F7e7)

ANITE (L2v2009)

FL’)"’MAT(‘)‘:’X;'AV?‘"Ql‘:kQ"TtMP (ClYersolibas Y JUL Bl Ve lXoe
XV ETOL)  eT(z) eT(3) el¢ ETP  PREU STH PAX TN
AV ORUNDFE - CRGEE CRFLAY KALY /)

DO Y0 Inay=leNuule

IV=CEEET (1o TORY)

JI=Chbmn b (2e Uy

PREC=CLLUE T (39 linY)

PET=CELYMET (4q4100aY)

H#NET=CEIMET (he 1Y)

SULAm=CelvE T (o lLaY)

MAXT=CELMe T (T TitAY)

MIOT=ChLMET (Re [DAY)

FMTI=CELMET (9 lLaY)

CaLbh waliy

PEINMT O STATY

e TTE(lgecirttA) Ul e T e (ML) sL=103) o (T () ed=193) ot 11 e
K ETHAVE sk CIP s uThRESSeTwnas I MINeRUNUFF s QR NUFF WCrPULAY v =An

FAPMaT (1OUxeTagl arsecenf farsctDelottelotrberdsdFhalect Sl iy
L THefAely)

v CYCLE

COMT IS ’

Sdmbiarcd 2 TH1s el osolr

W TE(leyecuu )

AL A

FN=wAT(// s x e YSUMMAarY ur Y& ar (U Unfnse//7sabre Y InTE VAL TOTaLd

X 05Tk e TTAY - AVORTRT)

TS=ira

[i=v,

e oal L=lem

NEMDAY (L)

L (it LTel) 50 (G oy

AS=RTRINT (1)

TS=T5+43

TvsTi+r LR (N))

W= LS /FLaa T ()

ARTTE(LIZ247008) LansSeitshyis

FOwAT(R0As [l e gt szoaroldsaisF dor)

ComT INUR
EnTIMATE YIitiLu

TLU==10,0296+0 90 scedThe=31 e 29ba® (TS 1iy) 3,

LFOYLD LT 0 0) YLu=taU

a1 TEALLIZs2005) JULe YLD

FOrte BT (Z9gary el lmanloy (LELU (FPLARTInG = Yo 13e%) 14Fa,z2)
FIMNISH LUDP

I91Te=Isile+]

el T 20

LOMT INUE

ST P

B Ml
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SU~EQUT Nt HALLY

INTEGER*Z HUAY(E)9LFWUMY9lbUlL,HAXl9NLMI,rAU’bTATtvLHO.CNTY;
X HMT19NNﬁ19PFTnbULAHollvdl9PHtLQSITqubtuNu

IMTEGER FLMuUAT

INTEGER#®Z 1My [UTebuUlL

HEAL LAToLUM

REAL HMTQSM(3)9LT(3)otlP't[VAVtoPHCCIvaIHC$5~51H1N|(ﬁ)vbMC(B)
DATA K/ZD.Ul74932%c5/

COMMON/TEMPF /ZDoYLuNe TMurr o Tmink
CDMMON/TbTAHC/IQQ9K9dUL91Mibe95“Cth0thvrIQAVtvPHtL199
X STRESSOTMAKQTmquCHNUFF9:1HIN1-LATyLUNaPLNHAi95UlLyNDAY9CRPUAY9
X QﬂDsSTATt-CRD-LM[YQSITHbetUNU
LOUMON/WETUUY/IlodlvFRtC~PrTqHNcfstLAthAA[nNIHthMCleUM
12=1=-20%

J2=Jd=334 -

K=K (

10 mT=MAXT ’

(ax=FLoai{+»T)/ il
a8 XF=letdfinwnk+sa,
MT=MIMT
TAINSFLUATIET) /10,
TraTNF=lets® TN+ 52,
RAD=RMET

C .
C CaLCuULATE teYLEwGIH
C
Jub.=JuL+1
days=sJdub
FOR=23,a%S 01 (0. 2en3% (DAY =blia) %K)
CORz==TAm (LATH#W) #Ter {EPr%r)
DAYLENSAKLOS (Cun) *T 04t el
C
C CALCULATE mra ol ValLue
C
pHET =6 o 9
S==4T1
EmT=5/7100
MT=ptT
ETE=FLOAT (1) /1y,
mT =P EC
PRECIP=FLOAT(AT) /LU,
[R3MT=1FEIx{n¥vT)+1
C
C CALCuLATr SelL wulsiuro awl pLanT S>Treds
(.
CaLll suTret
C ,
C DAY TS famual= Lu=HLelt = e TUres
I ‘
IF{I=rT sl elelineldmtioulen) LU T zu
W AY (T=aT) =AYy (Thl)ed ‘
ST T (IntT) =S Tl ine i) ¥5TrE DS
CruaY=ChroayY+l
i COTIE
HETURN
Z N
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10

1040

il

1.0

1346

=0
2y

Ahu

0o

SUSKOUT Trie, S#T6T

INTEGE=®a LAY (2) s CHPUAY snpUsbhTaTE s LhusLNTY o DEWINU ST 1 NO

INTEGER+2 ~ulL '

INTEGEw?Z SOTLO(3927) /%% Ly SelvlotalossloloSedelorbaloialolobeds
XlebdodoTFalologoeloBo39intnsedslyn¥3eta3vtylosebosdedsdoas
AGololobolstotalobotssoistassedviiesysvis lorscy to sy,

INTEGER Ly Tes(3)

HEAL . SMOS) el T03) aSTrltaT () el {3) oL i oLty

el IFTLT«0 (1)

PDATA FALIGNZ0 " 9l ce9n/

~Eal Cli39m) /am s ez alaveraer 90e9e591 0300004903030l 90049503500¢s
N o ed99e3nesl/

COMMONZTS L C/ TaushsdUL e Ml aSMmeMUyr [ ol tF ol | FAVE g bb{ L2y
A STAESSeTtwsdof dhiwaUtnOFE o0 I INTalr L olLUwaFLon) Al g SULL 9ta AY s CRM ST 5
A HADeSTATE g CRD o Um Y o 51 Trav o 'SF1ariQ

COmiON/ TG AR/ INFILT e Jdnurer

It Tz T+ .y

IF(Iff‘“‘chrlo“‘o”"‘clﬁ“‘.l.fci) I.‘T;Mr:'.l

10 T-2=jeg3

Clle)=Cl{lewIn1)

S(I#)=5110(levbsuin)

COMT [mngs

IF (T etk wlem) U T 1luu

CON=CU2) % (L avi {L)F(Lamn (i) /50C(1)))

CU3)=C ()% (el (L)% (hamme (L) /%G (L))

A A2 E(fe=0 U ) /7SMuL () )

COr T Tivagr

Fls=t.

FOLLDw E50 Ooluunal Lon #osomt s A wUucl SEALT GF 1 gt oo
AR L F T o bt AL G Lieall Y

FROJULeL T o b)) b=z e

IF (UL =101) 1lavlctsicu

= JUL = Loy

NT=NU+ ]

Fl=rrOarl{ee)sxend (al)

rA=l /FL0al (wT)

ET oLk gt Twide wr p vy [

) T ] 3w

ETWayr ey gy 77 g+

e TR Tt Toayg,

wrd A L=l et

LWC=l.u

TF(SOL Y bt u™) sy JU fwvy

K:‘[l"‘-“l‘!\'ﬁ"e(S"‘('_)/':Jr"i.(l.))
WC=lea/{leurramirpllurss))

IF (Xl Tavus) JU=1au

BT ORI =0 (L) w0 [Bedr fr (g it Ve PRy 2l =L L e 0%Si (L) /0eC(L)))
FFOrTUL Y e i oS L) ) nd () =oet (L) ‘
Elsz=e TS+ (1)

Cey il L=

[FOFTS ot o2 TFR) wa 1y cu-

MY dla | =1ed

ET (L= T0L)»r T -7k ly

Coyn | §~es- )

Ao S I Tl Fod U B R I LR W ¢

Ir (PURL T o) vl =i,

Iar FLT=w9Ck j100
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=t e e e e - - S L AT G

GOTO 234

210 COMT Inur
IF(PCRIvHabr oleu) CLIY ccu
Iair ILT:" (PUP INA=U o) gmanatyes
CIAR NUR-C Y|

220 COMTImNr ‘
INFILT=u el 77 +a000(PUHFInm) % (lenll=Uedtwsimi]l)/ame(l))

230 CoOMTING
INFILT={nr ILT/udaaY
IFCINFILawnTom v Lk Ik il izkreGIP
EXCESS=IaFILT
U0 500 L=144
SML) =S (L) +F X psb=-r i (L
e XCESS=90 (L) =L (L)
IF(eEXCESNS LT o wu) EALESDTVLU
IF(LeEfNas) wUuabFaPrr(Ir=1nF [LT+EACEDYS
IF(bi\“'(L)O‘JT’o‘,)c‘-'} GO Tu 30l
SA{L)=0aU
DT 400

3040 CO=TIntir
LEASMOL) e Tasa (L)) Skt =9 C (L)

G000 CONT TN

500 COHT LNue,
STH=U.
CRNUFF=URNOFF+ ik
IF (BT oLl e=tiem) tru i ¢luy
ETS=ET(LI+T (2)+E T (L)
IF(ETP T el) STt stnzleu=tin/ei
JFA{STrESSLTeded) 3Tnnos=0euU

210D RETHES

(AR
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LLE-AT

205
206
207
zZUus
209
214
211
2le
213
214
213
2lo
217
Zlo
219
2zl
2e1
2¢e2
223
z2de
225

. 2eb

2el
2cdo
c29
230
231
23e
233
234
235
246
247
Z23a
23
2ny
cal
24¢

3okt
3.52
3.54
3ehra
3'7‘}
3.75
3.79
3.H1
3,44
3.4
3.93
3.97
4402
4e0l4
4.28
4435
4,42
4,51
4anl
4471
4481
490
4,97

=-1l.00
~1e00
~1.00
=l.n0
=-1.06
-l.00
~1.eiil)
=1.00
=100
=1.00
-i.0U
~1l.00
~l.09
-1.00
~1.00

[-XEX-]
S.11
beh
34
Jacn
372
S5ebh
beTH
[ Y- 1i]
5¢61
Geti
4445
3.4%3
3446
3ets4
304t
.04
2.&“
Zae3Y
zel?2
lewl
1.76
ler?
198
1451
4410
11e49
le.itn
11.03
1¢.48
11t
12.38
l1censB
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CAPALCITY 3.22 12.34 ~8.3v
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JuL amT ET(1) &Y(2) ET{(3) LETP ETP PRFEC STR MAX  MIN RUNOFF  CRNOFF CRPDAY RAD
132 G.R3 D52 1le9ns  4be30 ZelU Ua90 G0 44D beD 0.0 0.20 <31 6aY 0.0 Gl 0 8 293
153 G.vl D.30 1052 46430 Velsd leanb Gel Tel Ho8 0.0 0.76 28B.5 0.9 0.0 0.0 9 480
154 1.12 3.19 9,09 &H.3¢ 0.1k 1.43 0.0 4.4 bHed 3.0 0.8 20.6 13.1 0.00 0.00 16 113
155 1.15 C.0 GehY Lol 3U 3.1% Ze 19 U.U Bel tol 0.0 0.30 (2.7 te9 0.0 0.00 11 303
196 1.17 0.0 S5eBT 4,30 Uev el Ve 1U0eB Tt U0 0,92 ¢5.3 13.5 Va0 0.00 12 %58
157 1.26 0.0 Seds whe3V Jeu 0.5 Vel 5.9 740 0.0 0.93 25.8 1lu.5 0.0 0.00 13 315
152 1.2¢2 0.30 Yel? 4&.30 Uoy Uez% Ued G4aY BHeT 0.3 094 215 de2 0.00 0.00 14 229
1y 1.24 2.2 Gol  &bJ3U Qs 0.16 Gel 2«1 6.2 1.8 Q.91 1l4.1 be9 0.00 0.00 15 144
160 l.26 3.22 bedl7 abesl Qeird UeZU UeU JeF by 3.5 UeT2 16.7 Get 0.00 0.00 1o 289
lol 1.20 1.1y bYelo w03l Zevd Geay Oels Ded DY Va3 Ua39y 2l.9 SeY 0.00 0.00 17 310
162z 1.39 0.0 Dedé 45430 UedY [ Uet fad el 0ol U.HE 2&.U Bel U0 (.00 18 . &07
los 1.3z 1.35 Gew? &N 38 (raco Ues0 Ged Tel He2 1.0 UDay?Z2 2642 Yel Ue 0.00 19 277
lod 1.5 3.72¢ 69  4n.30 Ve Oez4 Vel 4.3 bl 4,7 DeB4 1943 11.3 UeUD 0.00 20 282
165 1737 3.72 Teol 653,30 el Jeth? el a0 HeY 3.5 038 2le4 Be9 0.00 0.00 21 141
1o 1,43 3.22 Y12 4x.30 ZeoC 1ah 0.0 4a9 5.8 445 4e35 . 20.1 lee 4 0.00 Ue.ud 22 72
10? leald 3.¢2 Yeo.. 4be30 | 2e3Y ¢35 Del G4eD  HeT 4e2 UslT7T 18sb et 0.00 UG. 10 23 297
168 1.51 3.22 lUeob 4H30 2e3c leo4l GeO 4.7 bHeo Sel 0a17 1lae7 7.2 U.00 .00 24 308
loy 1.36 3422 1lle76 %30 ey Uevl Qa0 3.1 bHe3 3. U199 1443 YeT .00 0.,00 25 134
176 1enl 3.22 Z.oH 4839 Ze2U 1.43 Ued Ged He3d 13.7 ULlE  1d.1 Yo7 Be55 Be55 26 271
171 1.85 3.22 1Ze.acH  6u.30 Zech le22 Uel 4.2 Y2 be6 UalB 1T7eb sl 3ela 11.69 27 225
172 1.7v 3.22 1lce.d8 aredv 3ecd Ze36 0.0 Ted Se& S«8 0.25 23,1 Yeb Ga22 11.%0 24 468
173 1.75 050 19472 Bues 3ece celb UeU Bed Hed 0.5 U222 ¢23e 103 0.00 11.90 29 3he
174 1.70 Vab7 beld An.3L Jet.3 GenT Oe0 Ye9 bBeU Oues Uenl 28B4 1.4 C.00 119t 30 559
175 l.85 3.22 Tel2d 4bB,30 Uedz [(IR) Yol 1Ued  6oe4 4.9 UeHB 30.4 lcoU U.00 11.90 31 553
176 1.91 1.90 beldb 4r.3v 3e2c Gentt 0.0 Yo el 1.9 (.96 ¢5.6 129 0.00 11.90 32 476
177 1.90 3.22 1cedd 4r.30 lavu Ua96 Gev 11e 7o 1546 072 22.0 1lues 4.90 10,80 33 473
178 .00 J.22 lledb 4694 3ecc 3418 le3b Bel 743 48 U.1ll ZC0.9 He3 0.00 16.80 34 345
179 ¢+03 169 Telz 45.U1 3ecte 4,10 1.93 11.2 7.7 1s6 U.l7 2045 g3 0.00 16,80 35 541
180 2.07 3.27 lue¥2 43.40 e l7 l.00 lebt Teo 1.7 Te2 U0e36 23e4 el V.00 l16.80 35 444
121 Z.11 3.22 delZ 4/7.06 Jecc 3elib leg BaT Teb 3.5 wu.ll 27.7 87 U.00 1h.H0 37 461
lbe zol® 3.22 1€enb  4n30 le.#5 Uelé4  Uedl 5.0 Tob 20U U.32 2Zbed 13.4 559 22439 34 cle
163 2.c22 118 10?5 47439 o4 Zel3 Gevl ©el3 Tea 0e4 Del3d 30e3 1o.6 UeUD 22439 39 266
144 2.28 3.22 10415 4céh Helds 2e13 Dev3 SHell Tel 3.9 0e32 30.u 1H.Z2 0.00 22439 40 248
185 2.35 .22 12.HH 4530 1e57 lent DeblU De2Z Tol 1T7etv Uel2 32.6 17.7 B.46 30.45 41 241
1o ze4l 3,20 Garde At eYY Sece JeUS 1e3l d.4 (ol 3.2 ULlU 3441 1740 .00 30485 42 477
187 2449 2ot Hahfl &9De43 EYY-4Y 372 leo Yel 7.3 2et (el2 34.0 1745 0.00 30.85 43 461
16 Z.&9 Fez2 Te3H - a4.6Y 1ot VebhH Uel4 4o? 7.0 3.5 Ue32 249 1loeo 0.00 3089 44 139
186 2.0 1.58 BeBG 63,97 leBne UeS4 Ual?Z 4a UGl Dol Ve34 2Hets  laeb U0 30.45 45 243
19y 2.65 eI G.lr L2466 Getu Geid la3l 663 647 Jell DeB7 28,9 1Ibeb 0.0 30.H5 46 351
161 2.71 Ne5H9 el aUa867? 0e35 Uevl Zeld Yol GaYy DsU0 Ueh3 304 lual U.0 30.85 47 492
19 2.76 1438 4044 Jolb3 lecl 0.72 Zetbs Yed Tec Jel D66 292 1347 0.0 30.H5 48 $13
193 2.82 1a23 3e87  S0.57 Del> Gen? ceats el Tev D0 Ue67 32.2 13.7 Ue0 30.85 49 454
194 2.8é 2.31 3e44 33.39 Oeli Ued3 ~ 2ol e Teb 2.2 Uatd  33.0 l4eb 0.00 J0.H5 50 385
195 2.94% 3.290 3413 1249 Pe3l 0,31 UePU bed Te7 3.2 .60 33.8 16.a Ua0D 3u.45 51 399
150 3.0l 1.90 Penb  Alend 3ecl Uerh leUf Jel Teo 169 Yool 3446 175 0.00 3iy.d5 52 445
197 3.06 3.22 Hed?s 3Le53 lele Gac'3 GeU ©DeB Ta7 Beb UebT 2beld 1l9D4b U. 00 30.85 53 286
lyn 3,10 3.2¢ 12,08 Heceld Zec3 et Uese Bed Too 1leb UGe37 277 1340 0.00 3u.85 54 169
1y 3.15 1.n0 Tevt  3lerl 3ece 4o Lels Icde3d Hev leb Uezd 27.Y lced 0.00 30 ecb 55 508
2ul - 3.7u 2ebU 6.b5 JUL6T ey led1 Uevb fel 1Y 1.9 U599 D0 1367 V.00 30.35 56 303
zul Je26 0.l SetY  PYebt zebu 1.07 lelu Luea? be2 Ue0 0o9D 3268 13.0 .U 3U.85 57 442
202 3.31 Lol 4eole coedb) Ual GeaT leib el Hed le& UeT7 3z2.1 laesl 0«00 3u.85 3] ass
203 3.36 2eH8 4ely 7lend Uelc (¥ Vel (o9 ©bat 2e2 0TI 3lell loed 0.00 30.45 59 267
20 3.40 3.22 Tl 27106 Zece U217 Vel Dol Te9 bed 0s43 28Be1 1247 0.00 30.45 60 199
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7.0 DATA BASES

Three types of data bases are generated during the AGMET construc-
tion and execution. Type one consists of permanent files. The following
data bases are of this type:

1. Meteorologic hﬁstoric

2. Agronomic historic

3. Agronomic Season File
Type two data bases are o]d master, new master files which are generated
continuously by program execution. The following data bases are of this
type:.

1. Meteorologic daily

2.% Agronomic archive

3. Agronomic class day
" Type three data bases are master copies of the total season results from
meteoro]ogic and agronomic models. These data bases are:

1. The meteorologic season master

2. The agronomic season master

With the notable exception of the meteorologic historic, the records are
read and written from common blocks or vectors in binary strings using
assembler input-output routines. Section documentation for each data
base will describe record and file structure and the FORTRAN buffer

area, common block or array and briefly describe each variable.

7.1 Type I Data Bases (Permanent Files)

These data bases are initially created for a particular growing

season, and once created are used in a read only manner.
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7.1.1 Meteorologic Historic

This file is created by the program STAIJ and METGEN prior to
season growth. It contains historical meteorological information necessary

to application to station data.

7.1.1.1 File Structure

This file is ordered as follows:
1. Ascending I
2. Ascending J within each I

and is normally processed sequentially from beginning to end.

7.1.1.2 Record Structure

Each record contains 16 scaled variables in FORTRAN format
(213, 1415).’ Table 7-1 gives variable descriptions, location, type, and

scale factor for each data record.
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SYMBOLIC LOCATION SCALE

NAME (Bytes) TYPE FACTOR DESCRIPTION
IX 1-3 CS 1 I Location
JX 4-6 CS 1 J Location
ISTAS(1,1,4d) 7-11 (Y 1 Number of closest station to I, d
IR(1,I,J) 12-16 CS 1,000 Weather weight of station N
17-21 CS 1 N, 2nd closest station
22-26 CS 1,000 Weight of station Np
° 27-31 CS 1 N3 3rd closest station
° 32-36 CS 1,000 Weight of station N3
° 37-41 cS 1 Ny 4th closest station
42-46 CS 1,000 Weight of station N4
47-51 CS 1 Ny 5th closest station
52-56 CS 1,000 Weight of station N5
ISTAS(6,1,d)  57-61 cS 1 Ng 6th closest station
IR(6,1,J) 62-66 S 1,000 Weight of station Ng
PLNDAT(I,J) 67-71 CS 1 Planting date
IBMT(I,J) 72-76 ) 1,000 Bimeterological time
CS = Character String

BI

Binary String

TABLE 7-1

Meteorological Historic Record Structure
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7.1.2 Agronomic Historic File

This file created by the programs HISTGEN, HISTAD, HISTUP,

contains the historic agronomic data for each I, J.

7.1.2.1 File Structure

This file is an ordered file but can be processed randomly by
key. It is ordered as follows:

1. Ascending I

2. Ascending J within each I

3.  Ascending K within each J
The key associated with each record is KEY = (I - 1)*28%4 + (0 - 1)* 4 +
Kand I =1 - 208, Jd = J - 335,

7.1.2.2 Record Structure

Each record is a binary string of 13 variables and is trans-
ferred from and to a common block HIST for formatting purposes. Des-

criptions of record structure are in Table 7-2.
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SYMBOLIC
NAME

I1

JJ

KK
LAT
LON
YLDTND
YLDADF
STATE
COUNTY
CRD
SOIL
" PLNDAT
TSTSIT

LOCATION
(Bytes)

1-4
5-8
9-12

13-16

17-20

21-24

25-28

29-30

31-32

33-34

35-36

37-38

39-40

SCALE

TYPE FACTOR

BI-INTEGER*4

BI-INTEGER*4

BI-INTEGER*4

BI-REAL*4

BI-REAL*4

BI-REAL*4

BI-REAL*4

BI-INTEGER*2

BI-INTEGER*2

BI-INTEGER*2

BI-INTEGER*2

BI-INTEGER*2

BI-INTEGER*2

€S
BI

Character String

Binary String

FIGURE 7-2
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DESCRIPTION

I Location

J Location

K Location

I, J, K Latitude

I, J, K Longitude

- unused - trend value
- unused -

I, J, K state Tocation
I, J, K county location
I, J, K crop reporting district location
I, J, K soil assignment
I, J, K planting date '

- unused - test site indicator

Historic Agronomic File



7.1.3 Agronomic Site Season

This file created by the programs INITIAL contain site season

initialization constants.

7.1.3.1 File Structure

This file is ordered for sequential processing and the order
is:

1. Ascending I

2. Ascending J within each I

3. Ascending K within each J

7.1.3.2 Record Structure

Fach record contains 13 variables in a binary string and for-
matted internally through the common block archive. The description of

the record structure is contained in Table 7-3.
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SYMBOLIC
NAME

ETPAVE
PRECIP
STRESS
TMAX
TMIN
CRNOFF
STRINT (1)
STRINT(2)
STRINT(3)
STRINT(4)
STRINT(5)
NDAY (1)
NDAY(2)
NDAY(3)

LOCATION
(Bytes)

1-4

5-8

9-12
13-16
17-20
21-24
25-28
29-32
33-36
37-40
41-44
45-48
49-52
53-56
57-60
61-64
65-68
69-72
73-76
77-80
81-84
85-88
89-92
93-94
95-96
97-98

TYPE

INTEGER*4
INTEGER*4
INTEGER*4
INTEGER*4
REAL*4
REAL*4
REAL*4
REAL*4
REAL*4
REAL*4
REAL*4
REAL*4
REAL*4
REAL*4
REAL*4
REAL*4
REAL*4
REAL*4
REAL*4
REAL*4
REAL*4
REAL*4
REAL*4
INTEGER*2
INTEGER*2
INTEGER*2

DESCRIPTION

I grid location

J grid Tocation

K grid location

Julian date

Bimeteorological time

Soil moisture capacity top layer
Soil moisture capacity middle layer
Soil moisture capacity bottom layer
Evapotranspiration top soil layer
Evapotranspiration middle soil Tayer
Evapotranspiration bottom soil layer
Potential evapotranspiration
Running average evapotranspiration
Precipitation for Julian date
Daily stress

Maximum temperature

Minimum temperature

Cumulative runoff

Total stress in BMT interval O-1
Total stress in BMT interval 1-2
Total stress in BMT interval 2-3
Total stress in BMT interval 3-4
Tota1 stress in BMT interval 4-5
Number of days in BMT interval 0-1
Number of days in BMT interval 1-2

Number of days in BMT interval 2-3



NDAY (4)
NDAY(5)
LRPDAY
TSOIL
RAD

99-100
101-102
103-104
105-106
107-108

INTEGER*2
INTEGER*2
INTEGER*2
INTEGER*2
INTEGER*2

TABLE 7-3

Number of days in BMT interval 3-4
Number of days in BMT interval 4-5
Number of crop growth days

Soil category

Net radiation

Agronomic Site Season
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SYMBOLIC
NAME

ARRAY (1)
ARRAY (2)
ARRAY (3)
ARRAY (4)
ARRAY (5)
ARRAY (6)
ARRAY(7)

)

)

(
ARRAY (8
ARRAY (9

(

ARRAY (10)

ARRAY (1)
ARRAY(Z)
ARRAY

ARRAY (3)
ARRAY (4)
ARRAY(5)
ARRAY (6)
ARRAY(7)
ARRAY (8)
ARRAY(9)

ARRAY(10)

LOCATION
(Bytes)

1-2
3-4

7-8

9-10
11-12
13-14
15-16
17-18
19-20

1-2
3-4
4-6

19-20

SCALE
TYPE FACTOR DESCRIPTION
INTEGER*2 1 I location
INTEGER*?2 1 J Tocation
INTEGER*2 Total daily precipitation
INTEGER*2 10 Potential evapotranspiration
INTEGER*2 1 Net radiation
INTEGER*2 1 Solar radiation
INTEGER*2 10 Maximum temperature
INTEGER*2 10 Minimum temperature
INTEGER*2 1,000 BMT
INTEGER*2 1 Julian date
TABLE 7-4b

INTEGER*2 1 Year
INTEGER*2 1 Day

1 24

1

1

1

1 - Filler -

1

1

1

1 Dummy parameter for sort (999)

TABLE 7-4a
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7.2 Type-11 Data Bases (01d Master-New Master)

These data bases serve two purposes. They initialize model growth
for this cycle from results of the previous growth. They provide storage

mechanism for each cycle's data.

7.2.1 Meteorological Daily

This file stores the meteorological daily results on a daily
basis. This data is recorded for input to the agronomic model and is

used to define the characteristic daily plant environment.

7.2.1.1 File Structure

This file's last day is processed by the MET model to extract
last day BMT for use in the initialization of the present cycle. It is
ordered by:

1. Julian date

2. I location within each day

3. J location within each 1

7.2.1.2 Record Structure

Each record is a binary string formatted using an array address
as the start buffer location. Records are formatted as indicated in
Table 7.4. Two record types are present and occur in the following
frequency for each data:

1. Daily header record with Julian date

2. 756 meteorological daily records one per I, J

7.2.2 Agronomic Archive

This file contains the results of the present cycle of plant

growth on a daily basis and a sorted copy of the total season archive
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results constitutes the agronomic season master. Any single day's

results can be input to the PREDRUN program for yield prediction.

7.2.2.1 File Structure

Each archive tape is an ordered file as follows:

1. I Tocation

2. J location within each I

3. K location within each J

4, Julian date within each I, J, K.

Cells not within the study area are assigned I = -1, J = -1, K= -1,
Julian date = -1 but are placed in their relative location within the

file.

7.2.2.2 Record Structure

The agronomic archive record structure is a duplicate (Table 7-

3) of the agronomic season record.

7.2.3 Agronomic Last Day File

This file contains the final status of each study area cell and

serves to initialize the agronomic model when growth is continued.

7.2.3.1 File Structure

Each last day file contains cne day's data sorted as follows:

1. I location
2. J location within each I
3. K location within each J.

Cells outside the study area are assigned I = -1, d = -1, K= -1, Jdulian

date = -1 but are in their relative location within the file.
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7.2.3.2 Records Structure

The appropriate record structure is described in Table 7-3.

7.3 Type-111 Data Basis

Master copies of the total season results are generated using the
IBM system utility IEBGENER copying each cycle's results using the MOD
disposition. These data bases contain the total results of the agro-
nomic and meteorological models and provide a mechanism for analyzing

the models.

7.3.1 Meteorologic Season Master

7.3.1.1 File Structure

The total season results from the meteorologic model are
ordered as in section 7.2.1.1 with N repititions where N is the number
of cycles run. This file is also created using the IBM system utility

IEBGENER with the MOD disposition, to copy each cycle's results.

7.3.1.2 Record Structure

Record structure is identical to description in Section 7.2.1.2.

7.3.2 Agronomic Season Master

7.3.2.1 File Structure

This file is structured using the IBM supplied system sorting

routines and is ordered as follows:
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1. I

2. J within each I
3. K within each J
4

. Julian date

7.3.2.2 Record Structure

Record structure is described in Table 7-3.
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