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PREFACE

The Agriculture and Resources Inventory Surveys Through Aerospace Remote
Sensing is a 6-year program of research, development, evaluation, and appli-
cation of aerospac¢ remote sensing for agricultural resources, which began in
fiscal year 1980. This program is a cooperative effort of the National
Aeronautics and Space Administration, the U.S. Agency for International
Development, and the U.S. Depa:tments of Agriculture, Commerce, and the
Interior.

The work which is the subject of this document is performed within the Earth
Resources Research Division, Space and Life Sciences Directorate, at the
Lyndon B. Johnson Space Center, National Aeronautics and Space Administration.
Under Contract NAS 9-15800, personnel of Lockheed Engineering and Management
Services Company, Inc., performed the tasks which contributed to the
completion of this research.
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1. INTRODUCTION

The computer program PLDRVR implements the Hodges-Artley Spring Small Grains
Planting Date Distribution Model (ref. 1). This document supplements the
user's guide (ref. 2) with detailed information with respect tu the PLDRVR
program. Sample input and output files are available in reference 2.
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2, PROGRAM DESCRIPTION

The PLDRVR program is written in the Fortran programming language. It was
developed at the NASA Johnson Space Center on the Earth Observations Division
Laboratory System AS/3000 computer. The system has an IBM Fortran-H compiler
and the Conversational Monitoring System (CMS).

Figure 1 illustrates the arrangement of the program components. The program
has four major parts: input (METRDR and SPIN); parameter calculation (SPONGE,
DEGDAY, and SPFILL); planting model (PLANTM and its subprogram family); and
output (ANSWER and, optionally, TEST). The wain program calls each of these
subroutines once during each iteration. The program stops when the end of the
meteorological data file is reached.

Three intrinsic functions are utilized: MOD, the integer remaindering func-
tion, in SPLIT and MOSES; EXP, the exponential function, in VAPOR; and FLOAT,
the integer-to-floating point conversion function, in MOSES.

Input is from two disk files which are defined in CMS as units 19 and 20.
These files contain initial values for the sponge variable and meteorological
data, respectively. Qutput is to two disk files which are defined in CMS as
units 7 and 8. File 7 contains a year's list of the meteorological variables
and model parameters to aid the verification of the implementation.

The PLDRVR program requires a virtual machine with less than one megabyte of
storage. The amount of temporary disk space required to execute the program
depends mainly on the size of the meteorological data set.
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3. COMPLETE SUBPROGRAM INFORMATION

A complete description of each subprogram in the PLDRVR program is included in
this sertion. It thould ve noted that all variables are single precision and
that there are no common blocks.
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3.} MAIN

The purpose of the MAIN program is to access the input, parameter calculating,
model, and output subroutines for a location, and to return to the top of the
progran and repeat the process for each location in the meteorological data

CALLING PROCEDURE: Not applicable.

INPUT PARAMETERS: Not applicable.

QUTPUT PARAMETERS: Not applicable.

REFERENCED BY: Not applicable.

SUBPROGRAMS REFERENCED: Subrrutines ANSWER, DEGDAY, METRDR, PLANTM, SPFILL,
SPIN, SPONGE, #nd, optionally, TEST.

INPUT/QUTPUT DEVICES: None.

ARRAYS: MDL(100), PARMS(4,366), PLANT(22), and WX(6,366).

LOCAL VARIABLES: The following abbreviations are used in tabies throughout
this document:

A = alphanumeric
I integer
R = real

Local variables for the MAIN program are as follows:

Name Type Description

CAP R Water-holding capacity of the sponge (moisture variable).
Initialized in a data statement.

CRD [ Crop reporting district of the segment.
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S————r

DIV

IPD
ISEG
LAT
LPD
MDI.

MPD
NUMPD
PARMS

PINDEX
PLANT
SPINIT
ST

WX

YR

—
>
2

Description

State climatalogical division of the weather station. Declared
as an integer,

Initial planting date found by the model.
Segment identification number.

Latitude of the weather station.

Last planting date found by the model.

100-element array of the planting days found by the model. All
elements initialized to 0 in a data statement.

Median planting date found by the model,
The total number of planting dates found by the model.

4-by-366 array of parameters used by the planting m:iel. For
PARMS (I,J), J is the day of year and I refers to a particular
variable: 1, sponge-precipitation variable; 2, drought
threshold for range-adjusted base 32°F growing degree days; 3,
base 32°F growing degree days; and 4, range-adjusted base 32°F
growing degree days. All elements are initialized to 9999 in a
data statement.

Number of representative dates found by the model.

22-element array of the representative dates found by the model,
Starting value for the sponge.

State identification number for the segment.

6-by-366 array of daily meteorological variables. For WX(I,J),
J is the day of the year and I refers to a particular weather
variable: 1, maximum temperature, °F; 2, minimum temperature,
°F; 3, precipitation (1iquid equivalent), inches; 4, defined by
user; 5, defined by user; and 6, sponge value, inches. All
elements initialized to 9999 in a data statement.

Year of the weather data.

3-3



3.2 METRDR

The METRDR subroutine reads meteorological da*n for one location and year and
puts them into the WX array, 4and ends the program after the last set of
meteorological data has been read and run through the planting model.

CALLING PROCEDURE: CALL METRDR(ISEG,WX,LAT,DIV,YR,ST,CRD)

INPUT PARAMETERS: None.

OUTPUT PARAMETERS: CRD, DIV, ISEG, LAT, ST, WX, and YR

REFERENCED BY: The METRDR subroutine is referenced by the MAIN program.

SUBPROGRAMS REFERENCED: None.

INPUT/OUTPUT DEVICES: Unit 20, file of meteorological data for input.

ARRAYS: P(16), T(2,10), and WX(6,366)

LOCAL _VARIABLES:

Name Type Description
CRD I Crop reporting district of the segment,

DIV A State climatological division of the weather station.
ISEG | Segment identificaiion number.

IYR [ Year of the weather data. Read from the data and control cards on
unit 20.

J I DO Toop index.

JD [ Day of year.

K [ Loop index.

LAT R Latitude of weather station.

3-4



% Name  Type Description

; NCARDS I Loop counter of the number of data cards read from unit 20.

! ND I Day-of-year counter.

};h P [ 16-element arvay for temporary holding of precipitation data.
E ST I State identification number for the segment.

E T I 2-by-10 array for tempcrary holding of maximum and minimum

temperatures. For T(I,J), J is the day of the year, I =1 for
maximum temperatures, and I = 2 for minimum temperatures.

WX R 6-by-366 array of daily meterological variables. For WX (I,J),
J is the day of the year and I refers to a particuiar weather
variable: 1, maximum temperature, °F; 2, minimum temperature,
°F; 3, precipitation (liquid equivalent), inches; 4, defined by
user; 5, defined by user; and 6, sponge value, inches.

YR I Year for which weather data was obtained.

"
T
e

-

3-5




3.3 SPIN

The SPIN subroutine initializes the sponge at a given location and year,
either at half-capacity or at a value read from a file.

CALLING PROCEDURE: CALL SPIN(STN,YR,SPINIT,CAP)

INPUT PARAMETERS: CAP, STN, YR

OUTPUT PARAMETERS: SPINIT

REFERENCED BY: The SPIN routine is referenced by the MAIN [irngram.

SUBPROGRAMS REFERENCED: None.

INPUT/QUTPUT DEVICES: Unit 19, file of locations and values at which to
initiate the sponge for a specific location.

ARRAYS: None.

LOCAL VARIABLES:

Name  Type Description

CAP R Water-holding capacity of the sponge.

ID I Identification number of the sponge value in file 19,
SPINIT R Initial value for the sponge.

STN R Location identification number from MAIN program.
VALUE R Initial value of the sponge read from file 19.

YR I Year for which the weather data were obtained.



3.4 SPONGE

The SPONGE subroutine calculates daily values of the sponge and puts them into
the WX array.

CALLING PROCEDURE: CALL SPONGE (WX,CAP,SPINIT)

INPUT_PARAMETERS: CAP, SPINIT, and WX

OUTPUT PARAMETERS: WX (row 6 only)

REFERENCED BY: The SPONGE subroutine is referenced by the MAIN program.

SUBPROGRAMS REFERENCED: Function EP.

INPUT/OUTPUT DEVICES: None.

ARRAYS: WX (6,366)

LOCAL VARIABLES:

Name  Type Description

CAP R Water-holding capacity of the sponge.

JD [ DO loop index (day of year).

PPN R Daily precipitation value, inches.

SPINIT R Starting value for the sponge.

N R Paily minimum temperature, °F.

X R Daily maximum temperature, °F.

WX R 6-by-366 array of daily meteorological variables. For WX(I,J),

J is the day of the year and I refers to a particular weather
variable: 1, maximum temperature, °F; 2, minimum temperature,
°F; 3, precipitation (liquid equivalent), inches; 4, defined by
user; 5, defined by user; and 6, sponge value, inches.
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3.4.1 EP

The EP function estimates monthly pan evaporation from maximum and minimum
temperatures using the Trenchard algorithm.

CALLING PROCEDURE: EP(TX,TN)

INPUT _PARAMETERS: TN, TX

OUTPUT PARAMETERS: Not applicable.

REFERENCED BY: The EP function is referenced by subroutine SPONGE.

SUBPROGRAMS REFERENCED: Function VAPOR.

INPUT/OUTPUT DEVICES: None.

LOCAL VARIABLES:

Name Type Description
TN R Minimum temperature in °F,

TX R Maximum temperature in °F.
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3.4.2 JAPOR

The purpose of the VAPOR function is to calculate the saturation vapor
pressure over water in millibars at a temperature in degrees Fahrenheit.

CALLING PROCEDURE: VAPROR(T)

INPUT PARAMETERS: T

QUTPUT PARAMETERS: Not applicable.

REFERENCED BY: The VAPOR function is referenced by function EP.

SUBPROGRAMS REFERENCED: Machine function EXP.

INPUT/QUTPUT DEVICES: None.

ARRAYS: None.

LOCAL VARIABLES:

Name Type Description

T R Temperature in °F.



3.5 DEGDAY

The purpose of the DEGDAY subroutine is to accumulate growing degree days and
range-adjusted growing degree days from a starting date with a specified base

temperature and put the daily values into the PARMS array.

CALLING PROCEDURE: CALI. DEGDAY (WX,START,BASE,PARMS)

INPUT PARAMETERS: BASE, START, AND WX

OUTPUT PARAMETERS: PARMS (rows 3 and 4)

REFERENCED BY: The DEGDAY subprogram is referenced by the MAIN program.

SUBPROGRAMS REFERENCED: None.

INPUT/QUTPUT DEVICES: None.

ARRAYS: PARMS(4,366) and WX(6,366)

LOCAL VARIABLES:

Name  Type Description
BASE R Base temperature of the growing degree days.

DD R One day's degree day value.
I I DO loop index (day of year).

PARMS R 4-by-366 array of parameters used by the planting model. For
PARMS(1I,J), J is the day of year and I refers to a particular
variable: 1, sponge-precipitation variable; 2, drought threshold
for range-adjusted base 32°F growing degree days; 3, base 32°F

growing degree days; and 4, range-adjusted base 32°F growing
degree days.

R2GDD R One day's range-adjusted degree day value.
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Name.
START
™
™
TX

WX

Type

I
R
R

Description
Day of year on which to begin degree day accumulation.

Daily mean temperature.
Daily minimum temperature.
Daily maximum temperature.

6-by-366 array of daily meteorological variables. For WX(I,J), J
is the day of the year and I refers to a particular weather vari-
able: 1, maximum temperature, °F; 2, minimum temperature, °F;

3, precipitation (1liquid equivalent), inches; 4, defined by user;
5, defined by user; and 6, sponge value, inches.

Cumulator of growing degree days.

Cumulator of range-adjusted growing degree days.
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3.6 SPFILL

The purpose of subroutine SPFILL is to calculate the drought threshold for the
range-adjusted growing degree days and the sporge-precipitation variable and
put their daily values into the PARMS array.

CALLING PROCEDURE: CALL SPFILL(WX,PARMS)

INPUT PARAMETERS: WX

QUTPUT PARAMETERS: PARMS (rows 1 and 2)

REFERENCED BY: The SPFILL subprogram is referenced by the MAIN program.

SUBPROGRAMS REFERENCED: None.

INPUT/QUTPUT DEVICES: None.

ARRAYS: PARMS(4,366) and WX(6,366)

LOCAL VARIABLES:

Name Type Description
DELT I Number of days since last increase or saturation in the

sponge. Current day counts as one day.
I I DO loop index (day of year).
I8 I First date of sponge wetting or saturation period.
IDAY I Day-of-year counter in determination or LASTSP.
INDEX I DO Toop index (day of year).
LASTSP 1 Last day of sponge wetting or saturation period.
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Name

PARMS

PRE

WX

Type
R

Description

4-by-366 array of parameters used by the planting model. For
PARMS(I,J), J is the day of year and I refers to a particular
variable: 1, sponge-precipitation variable; 2, drought
threshold for range-adjusted base 32°F growing degree days;
3, base 32°F growing degree days; and 4, range-adjusted base
32°F growing degree days.

Sum of daily precipitation during the period of in which the
sponge is increased or saturated.

6-by-366 array of daily meteorological variables. For WX(I,J),
J is the day of the year and I refers to a particular weather
variable: 1, maximum temperature, °F; 2, minimum temperature,
°F; 3, precipitation (1iquid equivalent), inches; 4, defined by
user; 5, defined by user; and 6, sponge value, inches.,
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3.7 PLANTM

The purpose of the PLANTM subroutine is to serve as a driver for the planting
model subprograms.

CALLING PROCEDURE: CALL PLANTM(WX,PARMS.!PD,MPD,LPD,PLANT,PINDEX ,MDL ,NUMPD)

INPUT PARAMETERS: PARMS and WX

QUTPUT PARAMETERS: IPD, LPD, MDL, MPD, NUMPD, PINDEX, and PLANT

REFERENCED BY: The PLANTM subroutine is referenced by the MAIN program.

SUBPROGRAMS REFERENCED: Integer functions FSTPLT, LSTPLT, and MODLST and
subroutines MODMED and PLANTR.

INPUT/QUTPUT DEVICES: None.

ARRAYS: MDL(100), PARMS(4,366), PLANT(22), and WX(6,36f)

LOCAL VARIABLES:

Name  Type Description

IPD I Initial planting date found by the model {original and final
estimates).

LPD I Last planting date found by the model.

MDL [ 100-element array of the planting days found by the model.

MPD 1 Median planting date found by the model.

N I Number of modeled planting days between the first planting date

and the median date.

NEWPD I Revised estimate of the initial planting date (includes the
check for drought).
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Name  Type
NUMPD I
PARMS R
PINDEX 1
PLANT I
WX R

Description
Initially, the number of planting udtes between the median and
the last planting dates (12 in the nondrought situation). It is
then added with N to give the total number of planting dates
found by the model.

4-by-366 array of parameters used by the planting model. For
PARMS(1,d), J is the day of year and I refers to a particular
variabie: 1, sponge-precipitation variable; 2, drought thiesh-
old for range-adjusted base 32°F growing degree days; 3, base
32°F growing degree days; and 4, range-adjusted base 32°F
growing degree days.

Number of representative dates found by the model.
22-element array of the representative dates found by the model.

6-by-366 array of daily meteorologicai variables. For WX(I,J),
J is the day of t! . year, and I refers to a particular weather
variable: 1, maximum temperature, °F; 2, minimum temperature,
°F; 3, precipitation (1iquid equivalent), inches; 4, defined by
user; 5, defined by user; and 6, sponge value, inches.
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3.7.1 FSTPLT

The purpose of the integer function FSTPLT is to find the first planting date
by either of two algorithms (with or without the drcught adaptation).

CALLING PROCEDURE: FSTPLT(WX,PARMS,ITYPE)

INPUT PARAMETERS: ITYPE, PARMS, and WX

OUTPUT PARAMETERS: Not applicable.

REFERENCED BY. The FSTPLT integer function is referenced by the PLANTM
subprogram.

SUBPROGRAMS REFERENCED: None.

INPUT/OUTPUT DEVICES: None.

ARRAYS: PARMS(4,366) and WX(6,366)

LOCAL VARIABLES:

Name  Type Description

ITYPE 1 Flag fer algorithm type: 0, original algorithm (ref. 1); 1,
modified algorithm for drought.

JD I DO loop index (day of year).

PARMS R 4-by-366 array of parameters used by the planting model. For
PARMS(I,J), J is the day of year and I refers to a particular
variable: 1, sponge-precipitation variable; 2, drought threshold
for range-adjusted base 32°F growing degree days; 3, base 32°F
growing degree days; and 4, range-adjusted base 32°F growing
degree days.
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Name

WX

Description

6-by-366 array of daily meteorological variables. For WX(I,J), J
is the day of the year and I refers to a particular weather
variable: 1, maximum temperature, °F; 2, minimum temperature,
°fs 3, precipitation (1iquid equivalent), inches; 4, defined by
user; 5, defined by user; and 6, sponge value, inches.
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3.7.2 MCOMED

The purpose of the MODMED subroutine is to determine the number of planting
days between the initial and median planting days and thus obtain the median
planting date.

CALLING PROCEDURE: CALL MODMED (WX,PARMS, IPD,NEWPD,MPD,N)

INPUT PARAMETERS: IPD, NEWPD, PARMS, and WX

JUTPUT PARAMETERS: MPD and N

REFERENCED BY: The MODMED subroutine is referenced by subroutine PLANTM.

SUBPROGRAMS REFERENCED: Function MEDPLT,

INPUT/QUTPUT DEVICES: None.

ARRAYS: PARMS(4,366) and WX(6,366)

LOCAL VARIABLES:

Name Type Nescription
IPD [ Initial planting date found by the model without a check for
drought.

MPD [ Median planting date found by the model.

N I Time in modeled planting dates between initial and median
planting dates.

NEWPD Revised estimate of the initial planting date (includes check for
drought).
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PARMS

WX

Description

4-by-366 array of parameters used by the planting model. For
PARMS(I,J), J is the day of year and I refers to a particular
variable: 1, sponge-participation variable; 2, drought threshold
for range-adjusted base 32°F growing degree days; 3, base 32°F
growing degree days; and 4, range-adjusted base 32°F growing
degree days.

6-by-366 array of daily meteorological variables. For WX(I,J), J
is the day of the year and I refers to a particular weather
variable: 1, maximum temperature, °F; 2, minimum temperature,
°F; 3, precipitation (liquid equivalent), inches; 4, defined by
user; 5, defined by user; and 6, sponge value, inches.

*
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3.7.2.1 MEDPLT

The purpose of the MEDPLT function is to established the median planting date

as occurring a certain number of days after the first planting date.

CALLING PROCEDURE: MEDPLT(WX,PARMS,IPD,N)

INPUT _PARAMETERS: IPD, N, PARMS, and WX

QUTPUT PARAMETERS: Not applicable.

REFERENCED BY: The MEDPLT function is referenced by subroutine MODMED.

SUBPROGRAMS REFERENCED: None.

INPUT/OUTPUT DEVICES: None.

ARRAYS: PARMS(4,366) and WX{6,366)

LOCAL VARIABLES:

Name  Type Description
[ [ Counter of modeled planting dates.

IPD I Initial planting date found by the model.

N [ Number of planting days between the initial and median planting

days.
PARMS R 4-by-366 array of parameters used by the planting model.

PARMS(I,J), J is the day of the year and I refers to a particular
variable: 1, sponge-precipitation variable; 2, drought threshold
for range-adjusted base 32°F growing degree days; 3, base 32°F
growing degree days; and 4, range-adjusted base 32°F growing

degree days.
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Name  Type Description
WX R 6-by-366 array of daily meteorological variables. For WX(I,J), J

is the day of the year and I refers to a particular weather
variable: 1, maximum temperature, °F; 2, minimun temperature,
°F; 3, precipitation (1iquid equivalent), inches; 4, defined by
user; 5, defined by user; and 6, sponge value, inches.
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3.7.3 LSTPLT

The purpose of integer function LSTPLT is to estab’ish the last planting date
as occurring a certain number of days after the median.

CALLING PROCEDURE: LSTPLT(IFIRST,WX,PARMS,NUMPD)

INPUT PARAMETERS: IFIRST, NUMPD, PARMS, and WX

QUTPUT PARAMETERS: Not applicable.

REFERENCED BY: The LSTPLT integer function is referenced by subroutine
PLANTM.

SUBPROGRAMS REFERENCED: None.

INPUT/OUTPUT DEVICES: None.

ARRAYS: PARMS(4,366) and WX(6,366)

LOCAL VARIABLES:

Name Type Description

IFIRST I Day from which to locate the last planting date.
JD I GO TO loop index (day of year).

N I Counter of modeled planting dates.

NUMPD I The number of planting dates between the median and final
planting dates. '

PARMS R 4-by-366 array of parameters used by the planting model. For
YARMS(1,J), J is the day of the year and I refers to a particu-
lar variable: 1, sponge-precipitation variable; 2, drought
threshold for range-adjusted base 32°F growing days; 3, base
32°F growing degree days; and 4, range-adjusted base 32°F
growing degree days.

3-22



Name

Type

WX

R

Description

6-by-366 array of daily meteorological variables. For WX(I,J),
J is the day of the year and I refers to a particular weather
variable: 1, maximum temperature, °F; 2, minimum temperature,
°F; 3, precipitution (liquid equivalent), inches; 4, defined by
user; 5, defined by user; and 6, sponge value, inches.
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3.7.4 MODLST

The purpose of integer function MODLST is to check for drought on the last
planting day, and, if there is a drought, to recalculate the last planting
day.

CALLING PROCEDURE: MODLST(WX,PARMS,LDAY,NUMPD)

INPUT PARAMETERS: LDAY, NUMPD, PARMS, and WX

QUTPUT PARAMETERS: NUMPD

REFERENCED BY: The MODLST integer function is referenced by subroutine
PLANTM.

SUBPROGRAMS REFERENCED: None.

INPUT/OUTPUT DEVICES: None.

ARRAYS: PARMS(4,366) and WX(6,366)

LOCAL VARIABLES:

Name  Type Description
FLAG [ Precipitation event flag.

I I DO loop index (day of year).

JD I GO TO loop index (day of year).

LDAY [ Initial estimate of the last planting date.
NUMPD I The number of planting dates between the median and final dates.
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Name

PARMS

WX

Type
R

Description

4-by-366 array of paramet¢rs used by the planting model. For
PARMS(I,J), J is the day of year and I refers to a particular
variable: 1, sponge-precipitation variable; 2, drought threshold
for range-adjusted base 32°F growing degree days; 3, base 32°F
growing degree days; and 4, range-adjusted base 32°F growing
degree days.

6-by-366 array of daily meteorological variables. For WX(I,J), J
is the day of the year and I refers to a particular weather vari-
able: 1, maximum temperature, °F; 2, minimum temperature, °F;

3, precipitation (1iquid equivalent), inches; 4, defined by user;
5, defined by user; and 6, sponge value, inches.
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3.7.5 PLANTR
The purpose of the PLANTR subroutine is to determine the series (strings) of
consecutive planting days within the planting period and to obtain dates which

represent the strings and the planting period.

CALLING PROCEDURE: CALL PLANTR(WX,PARMS, ISTART,MEDIAN, PLANT,PINDEX,NUMPD,MDL )

INPUT PARAMETERS: ISTART, MEDIAN, NUMPD, PARMS, and WX

QUTPUT PARAMETERS: MDL, PINDEX, and PLANT

REFERENCED BY: The PLANTR subroutine is referenced by subroutine PLANTM.

SUBPROGRAMS REFERENCED: Subroutines ILAST and SPLIT.

INPUT/OUTPUT DEVICES: None.

ARRAYS: IFIRST(22), LAST(22), LENGTH(22), MDL(100), PARMS(4,366), PLANT(22),
and WX (6,366)

LOCAL VARIABLES:

Name Type Description
I [ DO loop index and index of modeled planting date strings.

IFIRST I 22-element array of first dates in each string of planting
dates.

ITIPD [ Third representative date for a string of planting dates.
[IPD I Second representative date for a string of planting dates.

IN1 I Length of time (days) between & solitary planting date and the
end of the previous string of planting dates.

IN2 [ Length of time (days) between a solitary planting date and the
beginning of the next string of planting dates.

3-26



Name
[PD
ISTART
LAST
LENGTH

LTOTAL
MOL
MEDIAN
NSTRNG
NUMPD
PARMS

PINDEX
PLANT
WX

Type

Description
First representative date for a string of planting dates.

Initial planting date found by the model.
22-element array of last dates in each string of planting dates.

22-element array of the number of days in each string of
planting dates.

Total number of planting days [the sum of the length (I)'s].
100-element array of the planting days fc.ad by the model.
Median planting date found the model.

Number of strings of planting dates.

The total number of planting dates to be found by the model.

4-by-366 array of parameters used by the planting model. For
PARMS(I,J), J is the day of year and I refers to a particular
variable: 1, sponge-precipitation variable; 2, drought
threshold for range-adjusted base 32°F growing degree days;
3, base 32°F growing degree days; and 4, range-adjusted base
32°F growing degree days.

Number of representative dates found by the model.
22-element array of the representative dates found by the model.

6-by-366 array of daily meteorological variables. For WX(I,J),
J is the day of the year and I refers to a particular weather
variable: 1, maximum temperature, °F; 2, minimum temperature,
°F; 3, precipitation (liquid equivalent), inches; 4, defined by
user; 5, defined by user; and 6, sponge value, inches.
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3.7.5.1 ILAST

The purpose of the ILAST subroutine is to determine the last day in a series
(string) of consecutive planting days.

CALLING PROCEDURE: CALL ILAST(IFIRST,LAST,N,WX,PARMS,LTOTAL,NUMPD,MDL)

INPUT_PARAMETERS: IFIRST, LTOTAL, NUMPD, PARMS, and WX

OUTPUT PARAMETERS: LAST, MDL, and N

REFERENCED BY: The ILAST subroutine is referenced by subroutine PLANTR.

SUBPROGRAMS REFERENCED: None.

INPUT/OUTPUT DEVICES: None.

ARRAYS: MDL(100), PARMS(4,366), and WX(6,366)

LOCAL VARIABLES:

Name  Type Description
IFIRST I Day from which to locate the last planting date.
JD I GO TO loop index (day of year).

LAST I Last date in a string of pianting dates.

LTOTAL I Total number of planting dates.

MDL [ 100-element array of the planting days found by the model.

N I Length of planting date string in days.

NUMPD I The total number of planting dates to be found by the model.
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Name

PARMS

WX

Type
R

Description

4-by-366 array of parameters used by the planting model. For
PARMS(I,J), J is the day of year and I refers to a particular
variable: 1, sponge-precipitation variable; 2, drought threshold
for range-adjusted base 32°F growing degree days; 3, base 32°F
growing degree days; and 4, range-adjusted base 32°F growing
degree days.

6-by-366 array of daily meteorological variables. For WX(I,J), J
is the day of the year and 1 refers to a particular weather vari-
able: 1, maximum temperature, °F; 2, minimum temperature, °F;

3, precipitation (liquid equivalent), inches; 4, defined by user;
5, defined by user; and 6, sponge value, inches.
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3.7.5.2 SPLIT
The purpuse of subroutine SPLIT is to split a series (string) of consecutive
planting days into substrings based on the overall length of the string, and

to obtain dates which represent these substrings of days.

CALLING PROCEDURE: CALL SPLIT(IF,MED,IL,N,DAY1,DAY2,DAY3)

INPUT PARAMETERS: 1IF, IL, MED, and N

OUTPUT PARAMETERS: DAY1l, DAY2, and DAY3

REFERENCED BY: The SPLIT subroutine is referenced by subroutine PLANTR.

SUBPROGRAMS REFERENCED: Function MOSES and machine function MOD.

INPUT/QUTPUT DEVICES: None.

ARRAYS: None.

LOCAL VARIABLES:

Name Type Description
DAY1 I First representative date for a string of planting dates.

DAY2 I Second representative date for a string of planting dates.
DAY3 I Third representative date for a string of planting dates.
IF I First day in first substring of planting days.

IIF I First day in second substring of planting days.

I[TIF 1 First day in third substring of planting days.

IL [ Last day in a string of planting days.

K I Length of first substring of planting days.

KK I Length of second substring of planting days.
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Name  Type Description
KKK I Length of third substring of planting days.

KKMOD I Flag for odd or even length of substivings: O if even, nonzero if
odd.,

MED I Overall median planting date found by the model.
N I Length of planting date string in days.
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3.7.5.3 MOSES
The purpose of the MOSES function is to determine the median of a series
(string) of consecutive days. In the event of a string of even length, the

median is rounded toward the overall median.

CALLING PROCEDURE: MOSES(N,II,MED,IL)

INPUT PARAMETERS: II, IL, MED, and N

QUTPUT PARAMETERS: Not applicable.

REFERENCED BY: The MOSES function is referenced by subroutine SPLIT.

SUBPROGRAMS REFERENCED: Machine functions MOD and FLOAT.

INPUT/OUTPUT DEVICES: None.

ARRAYS: None.

LOCAL VARIABLES:

Name  Type Description

I1 I First day in substring.

IL I Last day in substring.

IREMDR I Ezgg for odd or even length of substring: 0 if even, nonzero if
MED I The overall median planting date found by the model.

N I Length of planting date string in days.
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3.8 ANSWER

The purpose of subroutine ANSWER is to write the results of the model for one
location to a disk file.

CALLING PROCEDURE: CALL ANSWER(YR,ISEG,IPD,MPD,LPD,PLANT,PINDEX,MDL,NUMPD)

P INPUT PARAMETERS: IPD, SEG, LPD, MDL, MPD, NUMPD, PINDEX, PLANT, and YR

OQUTPUT PARANMETERS: None.

REFERENCED BY: The ANSWER subroutine is referenced by the MAIN program.

SUBPRCGRAMS REFERENCED: None.

INPUT/OUTPUT DEVICES: Unit 7.

ARRAYS: MDL(100), PARMS(4,366), and PLANT(22)

LOCAL VARIABLES:

Name Type Description
I I DO Toop index (day of year).

IPD 1 Initial planting date found by the model.

ISEG I  Segment identification number.

LPD I Last planting date found by the model.

MDL I 100-element array of the planting days found by the model.
MPD 1 Median planting date found by the model.

NUMPD I The total number of planting dates found by the model.

oL AR EEETRL TR RTINS
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Name Type Description

PARMS R 4-by-366 array of parameters used by the planting model. For
PARMS(I,J), J is the day of year and I refers to a particular
variable: 1, sponge-precipitation variable; 2, drought
threshold for range-adjusted base 32°F growing degree days; 3,
base 32°F growing degree days; and 4, range-adjusted base 32°F
growing degree days.

PINDEX I Number of representative dates found by the model.
PLANT I 22-element array of the representative dates found by the model.

YR I Year for which the weather data were obtained.
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3.9 TEST
The purpose of the TEST subroutine is to aid the checking of progran
implementation by writing the daily values of WX and PARMS arrays to a disk
file.

CALLING PROCEDURE: CALL TEST(WX,PARMS, ISEG)

INPUT PARAMETERS: ISEG, PARMS, and WX

OUTPUT _PARAMETERS: None.

REFERENCED BY: The TEST subroutine is referenced by the MAIN program.

SUBPROGRAMS REFERENCED: None.

INPUT/QUTPUT DEVICES: Unit 8.

ARRAYS: PARMS (4,366) and WY(6,366)

LOCAL VARIABLES:

Name  Type Descrigtion
I I DO loop index (day of year).

ISEG I Segment identification number.
J [ DO Toop index.

PARMS R 4-by-366 array of parameters used by the planting model. For
PARMS(I,J), J is the day of year and I refers to a particular
variable: 1, sponge-precipitation variable; 2, drought threshold
for range-adiusted base 32°F growing degree days; 3, base 32°F
growing degree days; and 4, range-adjusted base 32°F growing
degree days.
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Name Type Description

WX R 6-by-366 array of daily meteorological variables. For WX(I,J), J
is the day of the year and I refers to a particular weather vari-
able: 1, maximum temperature, °F; 2, minimum temperature, °F;

3, precipitation (liquid equivalent), inches; 4, defined by user;
5, defined by user; and 6, sponge value, inches.
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