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model evaluates reliability of a supplemental irrigation aystem in
Riley County, Kansas. Irrigation application rate and drainage area

are found to influence system reliability,
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INTRODUCTION

Rainfall in the Manhattan area peaks during May to July and then
drops off for the rest of the growing season. Stress in crops and
possibly reduced yields, due to poor distribution of rainfall during
the growing season, occurs. This often leads farmers to consider
syrface and subsurface irrigation water supplies.

Due to the topography, most irrigation in Riley County is confined
to the Kansas River valley. The eastern half is often steep and rocky,
typical of the flint hills. A loess mantle overlies the westerm half,
mitigating the undulation and permitting tillage in deep silty clay
loams, This mixed land use pattern offers small cropland fields
interspersed with pasture and hayland.

The subject of this paper is such a watershed area. The L. and M.
Jahnke farm, located in west central Riley County, has a dam site with
55 acrea of contributing drainage area. The area is composed of approx-
imately S0Z cropland and 50X pasture. The propased irrigation plot is
18 acres of alfalfa.

The proposed system is evaluated using a continuous simulation
hydrologic model as presented in (1). The system is composed of a
storage pond and an irrigation field plot. The pond stores runoff from
the drainage area. The model pond is idealized as a trapezoidal volume,
The model maintains an account of direct precipitation, evaporation,
exfiltration, overflows, and irrigation demands for the pond.

The model field plot soil moisture is monitored. Irrigation appli-
cations, direct precipitationm, infiltrg;ion, runoff, and interception

are accounted for during the simulation period. Irrigation applications



are made whenever the soil moisture drops below a specified percent-

age of field capacity.

DISCUSSION

The computer model was calibrated for the Manhattan area by
adjusting coefficients in the Penman equation as described in (1).
Adjustments were made until 15.6 inches of net evaporation were
obtained. This closely matches the average annual evaporation and
rainfall as in (2) and (3).

The actual drainage area is composed of Irwin and Wymore soils
as shown in (4). Both are irrigation design group 1 or 0.1 inch/hecur
intake family as described in (6). Pasture and terraced cropland on
these solls yield nearly the same runoff. Therefore, the drainage
area is considered as all pasture,

The storage pond was modeled as a trapezoidal volume with 12:1
gide slopes, 125 x 125 foot bottom, and 13 foot deep. This approxi-
mates actual surface area to within 0.27 acres and actual volume to
within 0.07 acre-foot. Seepage was assumed to be 0.06 inches/day.

The irrigation plot is 13 acres of alfalfa on irrigation design
group 2 soil. Irrigation applications were 1.5 inches/day and 1.0

inch/day for two trial simulations.

Results of Simulation

The model was run for 29 vears of historic weather events on a
daily basis. The pond was considered to have failed whenever an
irrigation application was attempted, but the pond was empty, making

the full application rate, or a fraction thereof, unavailable.



The system was checked with a 900 acre drainage area in order
to determine the reliability of the system.

Reliability is defined as:

29 vears - number of vears failed
29 years

Reliability = x 100%.

The results are shown in Figure No. 1.

The system has a 58.6% reliability with 1 inch/day applications
and 55.2% reliability with 1.5 inch/day applications. Doubling the
size of the drainage area ylelds approximately 10% increased reli-
ability. After about 200 acres of drainage, diminishing returns of
reliability occcur.

Figure No. 1 shows 1.0 inch/day and 1.5 inch/day reliability
curves plotted on log-normal probability paper. Also, the 80% and
502 chance yield versus required drainage area 1is plotted. This was
computed based on net, seasonal irrigation requirements from (5) and
average annual yield values from (6).

For example, the 80X chance, net, irrigation requirement for
alfalfa in Riley County is 18.2 inches. Irrigating 18 acres, the
operator would need 327.6 acre-inches of water stored in a pond. The
80% chance yield from a drainage area with a CN of 82 and a II AMC
is 1.1 inches. The storage pond would need 327.6 acre-inches/1l.1
inches or 298 acres. The 50X chance drainage area is computed sim-

ilarly.
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CONCLUSION

It is seen from Figure No. 1 that the 1.0 inch/day application
rate yields a more reliable system, from the standpoint of water
supply, than the 1.5 inch/day rate., If the operator makes 1.0 inch/
day applications, he can expect to irrigate approximately 6 out of
10 years on average, without fallure of the supply. This assumes a
similar hydrologic cycle for the next 29 years of record.

From a management viewpoint the 1.0 inch/day application rate
is advantageous. The alfalfa plot has such a slow intake rate that
light but frequent applications will be necessary. Otherwise, a
reduced irrigation efficiency will occur due to excessive runoff.

The relisbility based on the average annual values from (5) and
{6) 1s 49%Z. One reason for this difference may be that average annual
values neglect the operators ability to schedule light hut frequent
irrigations. This strategy may allow him to conserve his supply
until it rains again.

The average annual curve ghows a greater reliability than the
1.5 inch/day curve for drainage areas greater than 140 acres. This
may be showing that rainfall is poorly distributed through the growing
seagon.

The model is able to account for the poor distribution but the
average annual method cannot. Smaller application ratesa increase
the reliability of the system. As more reliability is sought with
greater drainage area, the effect of poor distribution of rainfall is

less able to be countered or masked by better management of application.



There were some very droughty years that were not overcome even with
900 acres of drainage. During these years the pond failed four
yvears of 29 for an 86% reliability even though 1.0 inch/day appli-

cations were made.

RECOMMENDATIONS

Model simulation should be done using applications of, say,
0.5 inch/day and starting irrigation at 75% of field capacity.
Evaluating these management techniques may yield a higher system
raliability. The operator should be encouraged to try this strategy

for optimizing his supplemental irrigation system.
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APPENDIX A

Years of Failure, 1948-1977
1.5 inch/day application rate:

Drainage area-

55 acres 100 acres 200 acres 900 acres
1950
1952 1952
1953 1953 1953 1953
1954 1954 1954
1855 1955 1955 1955
1956 1956 1956
1957 1957 1957
1963 1963 1963 1963
1964 1964 1964 1964
1966 1966 1966 1966
1967 1967 1967 1967
1972 29-10x100% = 65.5% 29-6x100% = 79.0Z

29 29

1977 355231002 = 69.0%

29-13x100% = 55.2%
29



Years of Failure, 1948-1977

1.0 inch/day application rate:

Drainage area-

29-12x100% = 58.67%
29

55 acres 100 acres
1952 1952
1953 1953
1954 1954
1955 1955
1956 1956
1957
1959
1963 1963
1964 1964
1966 1966
1967 1867
1972 29-9x100% = 69.0%

29

200 acres

1953

1955

1963
1964
1966

1967

29-6x100%7 = 79.3%
29

900 acres

1955

1963

1966
1967

29-4x1007 = 86.0%
29
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§-378-1
SPECIFICATIONS
POND (EMBANKMENT)

1.  SCOPE
The work shall consist of a1l construction operations and furnishina

all materials as required by the drawings and specifications for
the complete installation of the works.

2.  LOCATION

The location of the embankment, borrow area, emergency spillway,
and appurtenant structures shall be as specified on the drawings.

3. SITE PREPARATION

Foundation Area: The foundation area shall be cleared of all
trees, logs, stumps, roots, boulders, sod, and rubbish. Channel
banks and breaks shall be sloped no steeper than 1 horizontal to !
vertical. Topsoil containing substantial amounts of organic matter
shall be stockpiled for later placement on the dam, spillway, and
borrow areas located outside the pool area.

Stream channels in the foundation area shall be deenened and widened
as necessary to remove stones, gravel, sand, stumps, roots, mud, or
other objectionable material and to accommodate compaction equipment.

The foundation area will be thoroughly scarified to a minimum depth
of 4 inches (.10 m) before placement of the fill material and
moisture added, if necessary, so the first layer of fill material
can be bonded to the foundation.

Waste Material: Waste material from the constructicn operation
such as rocks, frozen soil, mud, stumps, trees, logs, roots, or
rubbish shall be disposed of by piling, burying, or burning at
locations outside the dam area or as directed by the inspector.
Burning shall comply with Kansas State Department of Health and
EnYTro?ment Regulation No. 28-19-45 through 28-19-47 (0Open Burning
Policy).

4.  EXCAVATION

To the extent they are suitable and aporoved by the inspector,
excavated materials are to be used as fill materials.

Cutoff and Principal Spiliway Trenches: These trenches shall be
excavated to the lines, grades, and widths shown on the drawings or
as revised by the inspector for depth adjustment during excavation.

USDA-SCS Section IV
TG Notice KS-51, 3/23/79
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5-378-2

The trenches shelil ta la2st fres of standing water during backfill
operations.

Backfill shall be made with seiacted impervicus material approved
by the inspector and be piaced in the same manner as specified for
earth fill.

Emergency Spillway and Cutist Channel: These excavations shall
conform to the lines, grades, bottom width, and side slopes shown
on the drawings or as staked in the field.

Borrow: Tne location, extant, and depth of the borrow area shall

be as shown on the drawings. The borrow nits shall be stripped of
all vegetation and tooseil containing substantial amounts of organic
matter. This stripoed material will be stockpiled for use to
topsoil areas disturbed by the construction, embankment slopes,
emergency spillway, and other required topsoil areas.

Borrow pits will be excavated and dressed in a manner to eliminate
steep or unstable side slones or other hazardous conditigns. Side
slopes shall be no steeper than 3:1. Surfaces of the borrow pits
not covered by permanent water shall be graded and shaped to prevent
the ponding of water.

PRINCIPAL SPILLWAY

The materials and manufacture of the pipe, anti-seen collars,
coupling bands, coatings, and other appurtenances shall be as shown
on the drawings and shall conform to the appropriate federal or
ASTM specifications suitable for the intended purpose.

The pipe shall be laid to the line and grades shown on the drawings,
be placed in original earth or properly compacted earth fil11, and
be uniformly bedded to the depth and in the manner specified.

Selected, impervious backfili material shall be placed around the
conduit and appurtenances in laysrs not more than 4 inches (.10 m)
thick before compaction and each layer shall be thoroughly compacted
by hand tamping, manually directed power tampers, or plate vibrators
to the density of the surrcunding material. The height of fill
shall be increased at approximately the same rate on all sides of
the structure. Heavy equipment shall not be operated within 2 feet
(.61 m) of any structure.

PLACEMENT OF EARTH FILL

The material placed in the fill shall ba free of sod, roots, frozen
soil, stones over 6 inches (.15 m) in diameter, and other objectional
material.

The placing and spreading of fill material shall be started at the
lowest point of the foundation and the fill brought up in horizontal

USDA-SCS Section 1Y

TG Notice KS-51, 3/23/79
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§-378-3
layers cf such *w=r*~ees tham ohe racuired compaction can be
obtained. The fil! shall be canstructed in continuous horizontal
layers except whern onaniags or sezticnalizad fills are called for.
In those cases tha slope of ths bonding surfaces between embankment
in place and embankment to te zlaced will not be steeper than 3

[

horizontal to 1 vertical. The bonding surface is to be treated the
same as that specified foir tha foundation so as to insure a qood
bond with the new fill.

-t

The distribution and gradation of materials shall be such that

there will be na lenses, nackats, :rwnaks, or layers of material

differing substantialiy in Zaxturs or cradation from the surrounding

material. Whera it is necessary to use materials of varying

texture and gradation, the more impervious material shall be placed
. in the center and unstrzam portions of the fill. linere zoned fills

are specified of substantizli, difrering materials, the zones shall

be placed according to iines and gradas shown on the drawings.

The completed work shall canform to the lines, qrades, and elevations
shown on the drawings or 35 staxzd in the field.

Stockpiled topsoi? striosinags will be olaced on the outer portion
of the embankment as a »art of 2ach 1{ft. . Topsoil shall not be
less than 6 inches (.15 m) ror more than 2 feet {.61 m) thick
measured vertically and shall be compacted concurrently with the
earth fill.

7.  MOISTURE CONTRCL

The moisture content of the fill material shall be such that the
required compaction can be obtained. Material that is too wet
shall be dried to meet this requirement, and material that is too
dry shall have water added and mixed until the requirement is met.
Moisture requirements will be as shown on the drawings or in the
Construction Detail section of this specification.

8.  COMPACTION

The construction equipment shall be cperated over the areas of each
1ift of earth fi11 in a way that will result in the required
compaction. Special equipment will be used when the required
compaction cannot be obtained without it. Compaction requirements
will be as shown on the drawings or in the Construction Detail
section of this specification.

9.  FOUNDATION AND EMBAMKMENT DRATMS

Foundation and embankment drains, when reguired, will be placed to
the Tine and grade as shown on the drawings. Gradation requirements
for drain fil1l and filtar meterial and material requirements for

USDA-SCS Section IV
TG Motice KS-51, 3/23/79
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S-378-4

1.

pipe will be as shown on th2 drawings or as specified in the
Construction Details section of this specification,

CONCRETE

Concrete shall be Class 3000M with a maximum net wafer content of
6% gallons/bag and a minimum cement content of 6 bags/cu. vd.

Portland cement shall be Tvpe I or II. Air entraining admixture

- shall be used to provide an air content of 5 to 8 percent of the

volume of concrete.

Coarse aggregate shall be hard, free from dirt and organic materials,
and shall consist of gravel, crushed stone, or other suitable
materials larger than 1/4 inch (5.4 mm). Maximum size shall be 14
inches (38.1 mm).

Fine aggregate shall consist of natural or manufactured sand with
particle gradation ranging from coarse (/4 fnch (6.4 mm) to fine
(#200 sieve).

Mixing water shall be clean and free frem 0il, alkali, or acid.

The proportions of the acgregates shall be such to produce a

concrete mixture that will work readily into the corners and angles
of the forms and around steel reinforcement when consolidated, The
slump at the time of placing shall be 2 to 4 inches (51 to 102 mm).

Forms shall be wood, plywood, steel, or other approved materials
and shall be mortar ticht. The forms shall be unyielding and shall
be constructed so the finished concrete conforms to the specified
dimensions and ccntours.

Prior to placement of concrete, the forms and subgrade shall be
free of chips, sawdust, debris, water, fce, snow, extraneous oil,
mortar, or other harmful substances or coatings.

Concrete shall be conveyed from the mixer to the forms as rapidly
as practical by methods that will prevent segregation of the
aggregates and loss of mortar. Concrete shall not be dropped more
than 5 feet (1.5 m) vertically except where suitable equipment is
used to prevent segregation.

Immediately after the concrets is placed in the forms, it shall be
consolidated by spading, hand tamping, or vibration as necessary to
insure smooth surfaces and dense concrete.

Forms shall be removed in such a way to prevent damage to the
concrete.

USDA-SCS Sectian IV

TG Notice KS-51, 3/23/79



1.

12.

13.

19

5-378-5

All exposed surfaces of the concrete shall be accurately screeded
to grade and then wood floatad.

Concrete shall be prevented from drying for a curing period of at
least 7 days after it is placed. Exposed surfaces shall be kept
continuously moist for the entire period or until curing compound
is applied.

Concrete shall not be mixed nor placed when the atmospheric temperature
is less than 409 F (49C) or more than 90° F {329C) unless facilities
ara provided to prevent freezing or for cooling as required.

YEGETATICN

A protective cover of vegetation shall be established on all
exposed surfaces of the embankment, spillway, outlet channel, and
borrow area. Seedbed preparation, seeding, fertilfzing, mulching,
or ut?er vegetation shall be as specified in the Construction
Details.

FENCING

The embankment and spillway shall be fenced to protect the vegetation,
when specified in the Construction Details. Fencing shall comply
with appropriate standards and specifications.

MEASUREMENT
Earth Fill in Dam: The volume of earth fi11 completed as specified

will be determined from the design dimensions as staked in the
field.

The design dimensions shall be the measured surface of the foundation
prior to stripping and the specified neat lines of the settled fill
surface. Volume will be computed to the nearest cubic yard. No
reduction in volume will be made for embedded conduits and appurtenances.

Earth Fill in Cutoff Trench: The volume of earth fill will be
computed from the measured surface of the foundation prior to
stripping and the bo*tom of the excavated cutoff trench.

Emergency Spillway and Qutlet Channel: No volume measurement will
be made for these excavations.

Qther Component Parts: Unless otherwise specified in the Construction
Detail, measurement shall be to the units shown in the bid schedule
and/or the drawings.

USDA-5CS Section IV

TG Notice KS-51, 3/23/79
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USDA Field Sheet: GRASS SEEDING KS=FS=3
SCS . Reve. 11/73
(File Code PFS)
Program

5 — . :
owner / F A T auser 7 Speae

Operator [Ph s Ty Gounty ﬁ;‘pu

l. GSeeding Mix and Fertilizer: See back side of this fleld sheet.

2. Seedbed Preparation: Kind of Seedbed O zin

(clean, stubble, mulched, etc.)

For stubble show: Kind ———  Row Spacing ~——  Height ——
For mulched show: Kind _——  Tons/Acrs ——
Jatisfactory: TYes Or No

3. Method Seeding: _22raDcucriis

4 Approved Seeding Dates: _ Aursy /< to fHae, J<

Tdent. Yo. -2

Lec. s - RES

zE

ﬁ“;r;!’:
e EE

CE il

1)

2)

Location Map, Scale . =~ .~°

——

Checked Ly
Date

7/

Legal Description

S See. 24 T. R R.

e

SCS Representative

hm by ///.-(“J:—u.\ erlvrs;-al'a

Date _/--%. 2!

Planned:

Applied:

{Apply Fleld No. to Sketch)

Method of Determining Acreage:
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/2REGION
/*TAPEQ
//STEP EXEC FORTICLLG
//FORT.SYSIN OO *

c
c
C
c

HYDROLGGICAL
KANSAS STATE UNIVERSITY

INTEGER C

APPENDIX C

512K

WATERSHED MCDEL
L1983

ROP,FROZE,SCIL,STIND,T, rEARy YEAR S, YEND . YSTART

INTEGER PLOT:PREVYR:BYPASS+NROPTS ,0ARCEQ,ROTAYR

INTEGER O

G3B,0GSE,DGSBP19),0GSEPL 9] ,04Y,RQTATE( )

INTEGER DOUBLE(9) +RCYCLE(9),IYRCRP(9),NRCROP(9,90])
REAL IA,IAADDsIAET KCROPKS)LAKEVP,LKEVPTLTAREA L M, M4, NIA,NOPERC
REAL LI, MMAT(12), [RRVOL, IRRSUM,MAXVOL 4 MR 'NRNGF +LZSM,MUNBT S( LE)

DIMENSION
DIMENS ICN
OIMENSION
DIMENSION
DIMENSION
Q[MENSION
DIMENS [ON
QIMENSICN
QIMENS ION
DIMENS [ON
OTMENS[ON
OTMENS ION
DIMENSIGN
DIMENS TON
OIMENSIGN
OLAENS ICN
DIMENSION
LRRIJUN(LZ
ZRRIDEC({L12
DIMEMSION

TMAV(12). YDACTI9+3.2)

HUZ{9) sHLZU T s HGAL{ D) +ED(9) 2 TI 3} ,5MPD(S],0ISVOLIS]

SM(9] ,SMUZ(9),SEHLLLI9),3MGWL(9),FCGWI12).CONDULID)
CONDLZI{9) ,COMNDGW{I),LTP{25},A5TAT{25),LTR{25,4]

AREA(T) +IAREALIT+2) + [PLAN{9) , INCRCP(9),HGIBP (D) +MLBSEP (9!
CMSLLT},CNS3UT)CNSS(T)CNSI2{T}.FREQ{25) LTPR{Z5)

CTROAY (4}, AETU{I9) 4 AETL(S), JAADD(S),TAET(9) ,NLA()

JPDACT{13.+14)

AMONTHUL3) , AVLFCLI L2) s AVLFCUL 12),C (121 FCLIL2) FCULL12)

KCROP(7,12) NDIMIL2),PDACCTI13,14),PREC{3IL) ,PSUNS(L2}

PWPLZII12),PWPULI12),RA(12) (RCM{12,7)RCNLL2,7),RHDILZ)

SMACLT(13,9,9), SMSATUL12}.TAVG(31),THAX{3L)

TMIN{IL) »ULL2) o WIND(12) ,PRECACIZS %) ,RUNACCI25+3)

DSRNFF (9], AIMNTER(G) +AAETRS(9),ACHSOM(9),0 5PBRC (9}

NRNGF (9) , NOPERC[9) v SMSATG (L2}, NAMES(61,DAYSOS(9),PwG(12)

IFALAT{ S}

RRIJAN(L2) +RRIFES(12) RRIMAR(L2)RRIAPR(12),ARIMAY(L12),
JoRRIJULLEL2) ,RRTIAUG(L2) JRRISEP(L2),RRIDCTILZ2) JRAINGYVILL2Y,
)

RAILIG)HRRIZI},RRII(F) 4RRISII),ARIS(F1,RRI6I(T),

IRRITI9),RRIB(9),RRLI(9),RRILIDIF)RRILL(G}RRIL2(G)yRIRKIGII}

COMPLEX=]
1 "PAS
DATA
JATA
DATA
CATA
DATA NAME
DATA AMON
1 'auG

CNS3
CNSS
CNS1L

& KROP®LE{T)/PAHEAT !, 'SORGHYMY , 1CCAN', 'SOY BEANS?,
TURE ', 'aLFALFAY , PFALLOW' /

CNS1/8%,0+86.0+86,3180.,3+30.J¢83.0+3%.2/

F8Lle0182.0+8240192.017%223+T78.,0,78.3/

FT7340475.00 75072753561 e2+¢65.0:69407
2/0L43,653.0165.0465.013%9.3+355.2461.0/

S/ATIRR .Y VINT. 1, "RNEF ', 'PERC! , TAET 1, 54 1/
THAVIAN, P FEBL T P MARL Y, TAPR G P MAY P JUNE" » Y JULY Y,
o TSEPT Y 00Ty NAVL ! ¢ 'DECL W' TAT LY/

DATA
i
2
3
DATA

DATA
DATA

DATA
CATA
DATA
JATA
JATA
JATA
0ATA
JaTA

ASTAT/ 200" 120 1, "20,2% ' 20430, 100,41, '20,51,130,61,

'>0;T'r'>°45'f'>0-9'|'>LOQ'l')Lot'v')lo2'r')1-3‘p'>l.4',
P a8 1 ea Y3 T 1L, 811,50 ,432,30 ,'23,2',124,Q1,
125.30,'>13./

AVLFCU/2 .80 L 059203124124 522+832e412:%)2e%12.2431.541.07

ﬂVLFCL/2-7u2.9-5-712.5n6.7v4.2-6.b-3.3;5-2-4-Lr4-1t2-5!

C/0:6240.230.L77,0.L77,00L77,00Ll7710.159+0.15940.138,0,138,

J.134+9.131/

FOU/%ab i e%14:51%,014e31%4,31%.0+4,013.3+3.312.351.7/
FOL/9a®3 3%, 140270041303, 30 1130718081 302sTedrTedob,3/
FQGHI?.J.&.? r9--’n5-8u?-Z.é.?pB.a,S.‘hé-S.S 2194864303/
PWPUZ/24042.912.0+242124021aTrlobrliasledsled sded a7/
PHPLL /8T ,6805,58:59% 0537 e2)%¢F3T0l134514.012.392.911a3/
PG /4 4314715021323 14e6130314e3,2.8+2.792.1,1.3,1.3/
SMSATU/ S aB816421 5071 5e715e715e5154%1 329531542 14a81443/

SHSATG/E848,848,1140,6e3:1034713,9+10.%416.595451%.21r340143.8/

22



DATA U/0,4710,4710.3990.3%1 0,391 03903590435, 0430L+10631+7+28,
1 0.24/

DATA NDIM/31,28,31,30,31,30,31,31,30,31,30,31L/

DATA FREQ/0.0+041 1062193+ 00%10.510481 3712830991400l elsle2y
1 LedpladrlaBy laBelaTsla841eF12.U0s30¢44095.0,10.0/

DATA PDT,SMMAXL, SMUZPR,SHPREV,EPRIM/37.5,242+3.25+1248942345/
OATA AVAILL AVAILU,CM:DSCVOL,O50AYS EVAPLK,H, IRRSUM,

l PEAK PREVDS ) SNOW, TPAREA, TPREC 1 UZSMCH s WASTIwm y aE T/ LB %) .0/
DATA AET,AEBTLZ,AETUZ,B2,0PERC,EXCESS,)IA,M,MAMR,PACK,PACKPY PDVCL,
L PERC,PONVOL,PL,P2,P3,SNOMLT ,TDPERC ,TRNUF,T1,T2/23%0.3/

DATA CTPDAY,JATER,STRVOL,VOLDIS CROP+IDAY MM,PLOT,SOIL/ 450, 3,583/
OATA CTP,LTPR,CTROAY,CTR/25%0.0,25%0,0,4%0.2,100%0,J/
NAMELIST/ALPHA/BRUNTA, BRUNTB,LCROP ,DORM,E, GROW,USRATE ,AA VL Jy PCYMAK,
*RCROP ,MOROT,EFFTAR
NAMELLIST/BETA/MNPLOTS (HMAX ,INDST )L LTAREAMSTART,S,STCRM»WsYENT
#YSTART  DARCEQ ROTAYR,BYPASS, JSEPRT 4 MPUFCM

NAMELI ST/SEEO/MODEL »WPCNT

sweax [NPUTS #ema®

OO0
#*
'

READ PROGRAM [DENTIFIERS
READ(5,5) NAME.GF,C[TY,AND, STATE
5 FORMAT{20X,3A4%)
READ(5,1Q) wEATH,MODIF,MOD,EL
10 FORMATI1X,%4A4]
READ{S,415) [N.FLOW,TQ,STCR,AGE.POND
15 FORMAT{1X,64%)
Cx#% READ WEATHER MODIFICATIOMN, FEEDLOT, POND ANMND 2LJT PARAMETZIRS
READ(5,SEED)
READ(S.ALPHA)
READ(S,8ETA)
PREVYR=YSTART
Cx%x QREAD THE MOMTHLY AVEPRAGE METZOROLOGICAL DATA
READIS,20) (PSUNSLL)+RHD(OLI yRACL) yaIMNDUL) o MMAT(L),[=1,12)
23 FORMAT{ZX1F2.2+F240+F&4.2:F3.14F3,1}
C#=x READ [NPUTS FOR SCIL TYPE, CROP AND AREA FOR EACH PLIT

Cxex  MORAQT : [MDICATES A SORT CF RUTATICN MODEL
C*3%  MORCT=1 ; OON'T USE SUBROUTIME ROTATN
Caxx  MOROT=2 : CRCP RUTATICN SYSTEM aUJLD JdE ESTABLISHED [N RLTaTy
FFIMOROT.ERQ.2) w0 TO 4l
READ(S,25) ([TAREA(TI v J)yd=l,2) =L HPLAOTSY
25 FORMATI2X.[1,2X41[2)
READ{S,301 {ARBACI),yI=L,NPLITS)
30 FORMATILX F5.0Q!
Cxax READ [NPUTS FOR PLAN [MPLEMENTATION AND CRGP RQTATICN
REAGIS5,35) ({PLANIJ] +ROTATE(J) »J=1,NPLOTS)
35 FORMAT(1X,2IL1)
READ{5,40) (MGSBPIT},OGSBP([},MGSEP([),DG3EPII),1=2L,NPLLTS)
40 FORMAT(413]) . .
41 CONTINUE
C**x READ [NPUT3 FOR QARCY'S EQUATIGN AND ~UNICIPaL DISPL3IAL
IF{DARCEQWEQ.Ll} READ(5,45) (CONDUZ{I} CONOLZILIL) »CONDGWI LY pUdliy
LHLZIT) »AAGWE L)y [=IrNPLDT3§
45 FCRMAT({3FLQ.2,3E1l0.%)
[FIBYPASS.GE 3} REAS(S,3IM{MUNDIS{T)[=1s12)
50 FORMAT(F1).2)
c
Cxax  QUNCFF CJRVE MJUMBERS FuR S0IL AMD CRGP TYPES

23



55
hET

Ceex
Coes

Cres

40

f&ax

&35
74

75

DO 55 K=[,T

RCN(EL,K)SCNSLI(K]

RCN{2,8)=CNSL1{K)

RCN(3,K)=CNS3(K)

RCN{4+K)}=CNS3 (K]

RCN{S,K)=CNSS(K)

RCN{&+K)}=CNSS(K)

RUNI Ty KY=CNSS(K)

RCNIB,K)=LNSS(K)

RCN(3,K}=CNS5{K)

RCNI{ L0 KI=CNS5{K)

RCNILL.K)=CNSS (K}

RCN(L2,K}=CNSL2(K)

SIZING POMD VOLUME RQUTINE

Al={®w

AZmSE(L+W)

Ad=4,/3.%5%x2

A4=2,.%A2

ASmd  HG wd2

VOLMAX IS5 THE MAXIMUM vOLUME HELD BY THE STQRAGE FACILITY
YOLMAX= {AL®HMAX+A2¥HMA XHR2+A3 XHMA X**3 ) /1630,
PSAREA IS THE DIRECT RECEIVING AREA OF THE FACILITY
PSAREA={{W+2,¥SEHMAX ) % (L +2,*5S¥HMAX) ) /43560,

CALCULATE THE CROP COEFFICIENTS 4

IF{MORQT.EQ.2) GO TQ &1
DO &Q K=1,NPLATS

MG SB=MGSBP(K]
2G3B=0GSBP({K)
MGSE=MGSEP(K)
DGSE=DGSEPIK]
CROP=[4AREA[K, 1)

CALL CRAOPCOICROP ) MGSB,0GS8yAGSE OGSEyXCROP  ND[M M4aT]
INCRCPIK)=[AREA(K,L)
CONT INUE

COMTINUE

INITIALIZE VARIABLES

00 70 [=1,25

00 &5 J=2,9

IF{J.LE+&) PRECACII,J)1=0.0
RUNACE(I44)=3.0
CONTINUE

SEPSUM=0,

PONDRY=0.

00 75 J=1,12
KCROP(T)J)}=0.3

D0 80 Il=1,NPLOTS
TPAREA=TPAREA+AREA(IL
T{Il)=0.0

EQ(TII)=0.0

[AET{I1)=0.0 <
1AADD(11}=0.0
OISVOLI[1)=0.0
JAYSOS(I1i=0.0
OSANFF(II}1=0.9
AIMTER{TIT1=0.0
AAETRS(I1)=0.0
ACHSCM( [ T)=:3.0
DSPERCIT[1=2.)
SMLZIIT1=9,35
SMUZtll}=3,25

24



OO0 OO0

4w

Canm

Cdese
Cex

Cesx
Crux

260

[ OO0 a0

* Rk

Cudkr

Cawn

Craw

Cossn

Cxn

Cexn

270

280
2943
Cuwe

25

IF(MONTHe LT MSTARTLANDYEARSEQ.YSTART=190Q) GO TG 240
ACTIRR=Q.0Q

JOAEMP=0

JOAFLO=0

DsDAY=0

NOIM(2)=28

[FINM.EQ.2 JANDSTMAX[ 291.LT.900) NOIM(2)=29
NOAYS=NDOTM{NM]

sexes ENTER DAILY LOOP =s=ex
00 300 ND=1,NDAYS

THE FOLLOWING STATEMENTS CORRECT FCOR MISSING DATA ON INPUT TAPE
IF(TMAX IND) .GT .250.0} TMAXIND)=POT+100.2

“IF{TMININD) .3T.250.0) TMIN(ND}=POT+i0Q.3
IF{PRECIND}&5T«99.37) PRECIND}I=1U.0

TAVG 15 THE AVERAGE DalLY AIR TEMPERATURE, DJEGREE FAHRENHEIT
TAVGIND = { TMAX{IND I +TMINING] Y 7/2,3~10Q.0

SUBRQUTINE w~THRMO ADJUSTS THE PERCIPITATION RESULTING FROM
SEEDING CLOUDS

CALL WTRMOD{PRECIND} NMy MODEL  WPCNT )

THE FOLLOWING CARD EVALUATES WHETHER THE 24 HOUR JESIGN STORM
HAS BEEN EXCEEDED.

[FIPRECI(ND}.GE.STQRM/ L.14] WRITE(S+260) NMsNO,YEAR ,PRECIND}
FORMAT(20Xy[2" /%12, /',[24y* CRITICAL EVENT EXCEEQED *,
12X+F10.2," [INCH STORM ']

sx% CALCULATION OF POTENTIAL EVAPOTRANSPIRATICN 3Y MEANS OF
PENMAN EQUATION *u=

R=RCRCP

THE FOLLOwWING CARD CHECKS FOR 3SNOW COVER

IFIPACK.5T.J.1) R=0.70

THE MNEXT Tw0 CARDS CCMVERT TAVG TOU ABSOLUTE, DEGREE KEZLVIN
CENT={TAVGIND =32 .01 ¥LJ0Q,0/1L30.0

AB3T=CENT+273.1l5

ES [S THE DAILY CALCULATED SATURATED VAPOR PRESSURE, [N MILLI3ARS
ES=33.9%{ (J.JUTI8*CENT+0.8072 ) %=3=0,000019%A35(1,3%CENT+443)

L +0,00L38)

IF{ES.LE.Q.0) E3=0,0

E3A I3 THE DAILY CALCULATED ACTUAL VAPCR PRESSURE, [N MILL{BARS
ESA=ES*RHDINM }/100.9

RN 15 THE CALCULATED DAILY NET RACIATICN, IN 4M COF WwATER
ANE(1=R)IFRA{NMIF(0,22+0. 545PSUNSIAM) 1 =2 . 010E=09#A35T#%42
L(Q.9B#(] ,=B8RUNTA=BRUNTB*SQRT[ESA) )} (3,1 +Q.9%P SUNS(NMI )
IFIRNaLTa0.0) AN=0.0

WwINDD IS THE MONTHLY AVERAGE <INORUN, MILES/DAY AT 2 METERS meignT
wINDO={WwINDIMM) *24) 20,555

EA IS5 THE CONVECTIVE LOUSSES, MM wATER
EA=0D,256%{E+Q, Ol *w [NDD)*{ ES=ESA}
SALAKE=Q.26%(EPRIM+Q , JL*wINDDI®(ES-ESA]

IFITAVGIND)) 270,270,230

DELTA=Q.2

G0 TQ 2990

DELTA=),039%TAVG(ND ) *%0,473

GAMMA= L =DELTA

PET 1S THE CALCJULATED DAILY PUTENTIAL EVAPCTRANSPIRATION, I(NCHES
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00 180 1=1,13
00 150 J=Ll.14
00 140 K=1,.NPLOTS

140 IF(JeLE.T) SMACCT(I,J,XK1=0.0

150 POACCTIIJ)=0.0

160 CONTINUE

Caxe  ESTABLISH CRGP ROTATIONS

IF{MOROT .EQ.2] GO TO 195
00 L70 X=1,NPLOTS

L7Q [AREA{K,Ll)=INCROP(K]
IF{RQTAYR.EQ.Ll) GO TO 1940
DO 180 J=1,NPLOTS
[FILAREAL{J.1) .EQ.1) GO TO 130
IFIRDTATE{J)}.EQ.2) 50 TO 180
IAREA(J,1)=27

180 CONTINUE
RCTAYR=]
G0 TO 200

190 ROTAYR=2

195 CONT INUE

Ceax IN[TIALIZE VARIABLES

200 IDISDA=0.0
MAXVYOL=0),.0
LKEVPT=0.0
VOL IRR=(Q.§&
IFINY.GTs1l} MSTART=L
[F{MOROT.EQ+2) GO TO 215
WRITE(6,210Q)

210 FORMAT('L" 46X, ' *stkex ANNUAL SUMMARY sxsx%!)

215 CONT INUE

=swsw ENTER MONTHLY LQCP wswaw

00 840 NM=MSTART,12

e kel OO0

sxx  ESTABLISH CROP ROTATIONS FOR WHEAT
[FIMOROT.EQ.2) G0 TQ 233
00 230 II=1,NPLOTS
IFUINCROPIIINWNELL) 50 TD 230
IF(RCTATEILLI} LEQ.2) 32 TO 233
IFIRCTAYR.EQ.2} GO TO 226
IFINMGT JMGSERPIII)) TAREALII+1)=7
GO TG 239
220 TFINM. LT . MGSBPIIIN TAREA(IL,1)=T7
IFINM.GE.MGSBPIIT}) TAREA(IIZL1)=INCROPILI)
230 CONTIMUE
G0 TG 240
Cx=x CALL SUBRCUTINE ACGTATN TC ESTABLISH RATATION SYSTEM FOR MODEL TWO
Ce®xx  CROP MANAGEMENT
Ce%s
235 CALL ROTATM (NY,NM,MMAT ,NDIM,KCROP, JAREA, NPLOTS»KROP, IPLAN, ASTANT,
LOSRATE,PAVLU+RCYCLE,MRCRCP,DOUBLE, IYRCRP,AREA,IFALWT)
CHkxe  READ MONTHLY METECRQLOGICAL DATA
2430 READIL] ,250,EM80=15201 KAN)STIND ,YEAR y4AUNTH, LPRECIIL),I=1,31),
LOTHAXU I =L s31), [TMINIT},I=1,31)
250 FORMAT{I2,[4.2[2,31lF4.2,22F2.0)
[FISTIMDNELINOST) S0 TJ 240
IFIYEARLLTLYSTART-1900) SC TS 269
[F{YEARGT.YENI=19Q3) GC TO %992
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SMGWZ([1)=6,30 A
SMPO(TI}aSMLZ{TII) +SMUZ(TT)
YEAR S=YEND=YSTAR T+l

DSRATE=0OSRATE/EFFIRR

PRINT INPUT PARAMETERS

WRITE(6+35) NAME,QFCITY ANDySTATE,YSTART,7END,wEATH,MODIF ,MQC,EL
LyIN+FLOWs TO,STOR ) AGE s PONG s LTAREAySTORMs L oW #SoAMAX, VOLAAX, PSAREA,
20SEPRT,EFFLIRR

FORMAT ('L W LAXSZ/ 4177777 LDXp "STATICH: "y 3X 544, 10X, [6s! TO 'y 14,
L//77710X, "MODEL: *,4A4//18X,644//18X,'FEEDLOT AREA = ',F6.2,' ACRE
28 ///7//710X,'S1ZE OF CRITICAL EVENT: ' ,F&.2////1uX,y*'POND vARIABLES!
3v//25X+t (A) BASE DIMENSIGN=— ',FT.2,' FEET 3Y':F7.2,' FEET'//254y'
4{B8) SIDE SLOPE— AUNZRISE = ', F3.0," ¢ 1'//25X,'(C) MAXL[AUM CEPT
SH=— " ,F5.2,' FEET'//25X,7(D) MAXIMUM POND VOLUME== ',F9.2,' ACR
SE=INCHES'//25X+"(E) O[RECT RECEIVING AREA {(FOR PRECIPITATICN} —=—
7 ",F8.2,' ACRES'//2S5X,'[F} DAILY SEEPAGE RATE== ',FLlJ.3,' [WCHES/
8DAYY////LOX,"AREA VAPLABLES:')

[F{MOROT.EQ.2) GO TQ L35

00 130 J=L,0PLOTS

PLAREA=AREA(J)

CROP=LAREALJ,y1)

SOLL=[AREA{J,2)

RPAVLU=PAVLU

IFUIPLANCIJY .EQ.1) PAVLU=Q.0

WRITE(6,9Q0) JyPLAREA,KRCPICRAP) ,SAIL ISRATEPAVLU

FCRMAT(//L5X,'PLOT t,[L//25%X,'1A) AREA— ',Fh.2,' ACRES'//725%,!
LIB) CROP=— *,2A8//25%,'(C) SOIL TYPE-—- ',{3,* [(SC5 S3IL TYPE)Y/
2/725%,'(0) IRRIGATION RATE—— ',F5.2,' TINCRES/DAY '//28%,'{E) IRRI
3GATION MANAGEMENT = [RRIGATION 3ELCW ',F3.2,' FIELD CaAPACITY":

[FOIPLAN(J) B2+l ) WRITEL6+95)

IF{IPLANTJ)«CQ.2) WRITE(6,100Q)

IF{IPLAN(J}Ewa3) WR[TE[&,1L)

FORMAT (/25%X, ' (F) PLAN IMPLEMENTEC— JUNGFF ')

FORMAT (/25X " {F] PLAN [MPLEMENTED=— FUMGFF AND [RRIGATION')

110 FORMAT(/254,'(F) PLAN [MPLEMEMTED=— IRRIGATICH}

IF(ROTATE(Jl.EQel) WRITE(6,127)

120 FORMAT(/25X,' (G} CROP RUTATIGN A[TH -= FALLGAW")

PAVLU=RPAVLY

132 CONTINUE
125 CONT INUE

80
€
CHux

as

Ga

35

1G9
¢

OO0

(o]

00 9000 KK=1,NPLCOTS
RRIJAN(KK =2,
RRIFES(KK)=0.
RRIMAR (KK)=D.
RRIAPR{KK) =D,
RR [MAY{KK =0,
RRIJUN(XKK) =0,
RRIJULIKK)=0,
RRIAUG{KK)=0.
RRISEP{KK)=0.
RRINCTIKK )=CQ.
RRINOVI{KKI) =],

3000 RRIQECIKK)=Q,

##xe# ENTIR YEARLY LOCP =ax=s

OC 930 NY=Ll,YEARS



Co%x

300
Coas
Cadx

QOO0 0

340

o

Ckam
1549

Cunx
369

370

380
390

PET=((DELTA®ANI +(GAMMA®EA} ) /25.4

CALCULATE LAKE AND BARE SCIL EVAPUORATICN
RNSOIL=RN*((1.0=-0.20)/(1L.0=R))
RNLAKE=RAN#{ {1l .0=0.05)1/{1.0=R}}
PETBS=((DELTA®ANSOIL] +(GAMMASEA) | /25 .4

LAKEVP=( (DELTA*RNLAKE ) +{ GAMMA®EALAKE} }/25.4
POT=TAVGIND)

IF{TAVG(NOLl.LT.20.0} PET=Q.3

IF(TAVGIND}.LT.20.0) PET8S30.0

IF(TAVGIND) «LT.20.0} LAKEVP=].0

00 300 MQ=L,NPLOTS

TAADD(MQ)=[AET{MQ})=-PET

CCROP=[AREA{4Q, 1)

IFIKCRDP{CCROP,NM) JEQ.00) TAADD(HQ)I=[AET{MQ)—-PETBS
IF{IAADDIMQ) «GT.0.1) LAADDING)=0.1
[F{TAADDIMA) (L T.de3) TAADD(MQ)=0.1

EOMTINUE .

SUBROUTINE SNOwWRT CALCULATES THE MOISTURE ADQE] TJ THE JISPO5AL
SITE DUE TO SNGAMELT ON THE AREA

PRECIP=PRECI(ND)

SNOVAP=Q.0

WATER=PRECIP

CALL SNOWRT{PRECIP,WATER,PACK,PET,TAVG{ND) ,3NOVAP)

#x% EVALUATION OF SOIL MOISTURE AMD CALCULATION
OF ACTUAL EVAPOTRANSPIRATION ==

STRYOL=3.0

LYNMOS=a., 0

JJ=0

NNN=0

NN =HNN+L

TFINNN.GT NPLOTS) GO TG 650

STRNUF =0.)

Jd=dUel

CROP=[AREA(JJ, 1)

SCIL=IAREA{JI2) -
DSAREA=AREA(JJ)

RAIN=WATER+0[SVOL (JJ) /DSAPEA :
TF{OISVOLIJI) «GT o0edoaNDLPRECIP.LTDu4) GO TO 410
IF{RAIN.LE.O.J) 30 TO 400

CALCULATE SURFACE RUNUFF YOLUME 3Y SCS METHGU
IF(KCROPICRGA MM} .LE,O.0) Ga Ta 370

[FLSMUZIJJ) LT, (PWPUZISOILI+0.5%AVLFCU(SCILI )} o2 TU 350
IFISMUZLJJ).GT.(PWPUZ(SDIL) +U. S®AVLFCU(SIILI ) 3U TQ 364

GO TO 380

MODIFY RUNOFF CURVE NUMBER TO CUNDITIOM [ ANTECEDENT MGISTURE
RCMISOIL,CROPISRCNISTIL, CROP ) #3.39%EXP{ D 009%RCHI SO L, CRUR))
G0 TQ 390

HGOIFY RUNDFF CURVE MUMBER TO CONDITION IIf ANTECEDENT HOlSTURE
REM{SOIL,CREP) =RCNISOIL,CROPI* 1, 95%EXP (=0, 00663 %REN (ST ILCROPY)
G2 TO 390

[F{SAUZ{Jd)}.LT.O.6%FCUISTIL)) 30 TG 350
[FLSAULZELE] 6T 0.5*FCULSCILY) S0 TG 360
ACM{SOIL,CROPI=RCNISSIL, CROP )

SI=1000.3/RCALSOIL CREPI~12.9

ER=RAIN=0.2¥5 [

[F{SR.LT .3} GC TC 412



29

[FASMLZ(JJ)LE0.3*(AVLFCLISOILII+PWPLZISOIL)) GO T 472
500 [F{DARCEQ.ER.L.0) GO TO &0QS5
IF{PERC~SMMAXUL 510,520,520

Ce=k EVALUATE SOIL MOISTURE
5L0 SMUZI(JJI=SMUZ(JJ)+PERC-AETUL~EXCESS
SMLZIJJ)=SMLZ{JJ)=-AETLZ+EXCESS
GO TO s&ld
520 SMUZIJII=SMUZ{JJ) +SMMAXIU-EXCESS-AETUZ
530 SMMAXL=Q.9#FCLISCIL)I=SMLZ(JJ)
IF(PERCL+EXCESS=SMMAXL) 540,340,550
540 SMLZIJJI=SMLI(JJ)+PERCL-AETLZ+EXCESS
GO TO 510
$5Q SMLZ(JJI=SMLZIJJ) +SMMAXL=AETLZ
DPERC=PERCL+EXCESS—SMMAXL
50 TQ 520 )
Cxxx CALCULATE EVAPCRATION FRGM 3ARE SCIL SURFACE(SEVAP) FOR MONTRS GCTCBER
Cxxxe  THROUGH MARGCH OR wHEN THE OISPOSAL AREA 1S FALLOW
560 AETUZ=0.0
AETLZ=).Q
[F{PACK.GT.0.3) G0 TO 590
[FISMUZIJI LT (FCUMSCIL)=U(SOIL Y)Y G2 TG 370
EQ{JJI=FCU{SCIL)-SMUZlJJ)
[FOSMUZ(JJ) .GELFCULSOILY) EQMJII)I=0.0
Cesa  CALCULATE STAGE L SUOIL EVAPGRATIGN
UZEVAP=PETAS
EO0(JJI=EQL LI #UZIEVAPR
[F{EGIJJ) «GT UCSOILY) UZEVARP=2EC{JJ)=JISTIL)
T{JJd =0,
GO0 TO 539
Csxx  CALCULATE STAGE 2 SOIL EVAPCRATION
573 T(JJII=T{JdJ)+1
UZEVAP=CISOILI*(TIJJI =0, 5)-C{SOIL)*{T(JdJI=1)*=],5}
580 IF(UZEVAP.GT ,[PETBS=TAETI(JJd) )} UZEVAP=PETBS~IAET(4J)
IF(UZEVAP LT 0ed) UZEVAP=0,
IFISMUZ[JJ)=PAPUZISCIL)LT.UZEVAP] UZEVAP=SMAUZ(JJ)=PwPUZIS2IL)
GC TG 632
500 UZEVAP=Q.C
500 IFI{DARCEQ.EQ.L) PERC=0,2
[FIDARCEQ.EQeLl) EXCESS=0.0
SHUZ(JJI=SMUZ (JJI=UZEVAP+PERC-EXCESS
[F{SMUZIJS) JLELPWPUZISGIL)Y 3MUZIJJ=PwPUZI3CILY
IF(DARCEN.ER.2) GG TO 530
505 SMUZ(JJ)=SMUZ(JJ)~AETUZ
SMLZ(JJI=SMLZ{JJ)=4ETLL
510 [F{SHMEZ{JIJ) LT PWPLLISOIL)) AETLZ=AETLI-{PWPLZ({SQIL)=SMLZ(JJ]))
[F{SMLZ(JJ ) JLEPWPLZIISOIL)) 3M4LZ(JI)I=PWPLI(SGIL)
[F{DARCEJ.EN. L} GO TO 620
DPERC=SMLZI(J4J)=).9%FCLI{SGIL)
IF{DPERC.LT.J+0) DPERL=0.0
[F(SMLZ(JJ ) oGT o0 S*FCLISOIL)} SMLZTIJJI =0, 3*FCLISTIL )
620 AETUZ=AETUZ+UZEVAP
Cxsx SM IS THE SOIL MOUISTURE IM THE SRCOWIMG ZCME, IN [MCHES
SM{JJI=SMUZIJJ)I+SHLZTGY)
SMACCT(MM,9,JJ)=5M{JJ)
[TAET{JJI=1A+IAADDIJY)
AETU(LJ)=AETUZ
AETLIJJ)I=AETLLZ
NOPERC[JJ)=0OPERC
NIA(JJI=TIA



450

OO0

Ceas
Cean
Cxsn

30

NRNOF(JJ I=RNOF

IF (IPLAN{JJ}+LE.2) STRNCF = RNOF
STRVOL = STRYOL + STRNOF*AREA{JJ!)
50 TO 330

CONT INUE

se®x EVALUATION OF VCOLUME USED AS [RRIGATION %=

Tl IS THE PREVIOUS DAY*S AVERAGE TEMPERATURE, IN FAHRENHEIT
DEGREES, T2 [S THE AVERAGE TEMPERATURE CF THE DAY TWQ DAYS
PRIOR TO TODAY

vOoLRoIS5=0.0Q

 JDISDA=0

855

Crxn
Coxs

Lrun
(res
Ce#x
e LT
C#w%

L
CHen
Crem

NCNT=0

JEMPDA=O

0O &75 MS=1,NPLOTS

DISvOL{MS8)=0.0

[F{BYPASS.NE.L} GO 7O 65§

MCROP=]AREA(MS 1)

IF(KCROP({MCRGP,NM) .EQ.D.]1 GO TO 667

CONT INJE

IF{IPLANIMS) .EG.L) GO TO 60

THAWED=TAVGINO I+T1+T2

FREEZE=TAVG{ND}+T1

T2=T1

TLl=TAVG(ND)

IFIFREEIE.LT.64.0) FROZE=1

[F{THAWED.3T.114.0) FROZEsY

WHEM FRGZE EQUALS 1 THE SCIL IS CONSIDERED TQ 8g FRCIZEN [T [3 THAWED

WHEN FROZE EQUALS ©

IFIFROZE.EQ.L) GO TO 860

SMUZ 15 THE SOIL MOLSTURE IN THE TGP 12 [NCHES OVER EACH

PLOT; AVLFCU 1S THE AVATLASBLE wATER CAPACITY OF THAT sSQli.

IRRIGATION wILL NCT QCCUR ON DAYS THAT THE 30IL MOISTURE LS AT

A LEVEL GREATER THAMN THAT JF THE PERCENTAGE OF AVAILABLE #ATER

SPECIFIED 3Y THE VARIABLE PAVLU.

SCIL=[AREA([MS,2)

IF{SMUZCAS ) GT [PAVLUSAVLFCU(SOIL ) I +PWPUZ(SOILY) 30 T3 662

JDI3DA=J0[S0A+]

MOCNT=NCHT+Y

[F{PONVOL.LT.PCVHAX#VOLMAX]} GU TO 569

DISVUL(MSI=0OSRATE#AREA(MS)

CALL JRROPT(MS,NDsNDAYS,NM)PRECIP AREA,DSRATEMCRGP,
3YPASS,DISVOL ,SMACLCT)

IF THE POND VOLUME I3 LESS THAN THE VOWUME REQUIRED FOR ONE FULL

JAY OF [RRIGATIOM, [T wILL BE ASSUMED THAT NC IRRIGATION wllbL CCCUR

ON THAT J4AY.

PONVOL=PONYOL-DISVCL(MS}

[F(PONVOL.LT . PCVMAXZVOLMAX} JEMPOA=]

[F{PONVOL.GT.3.0) GO TO 679

DISVOLIMS)=0ISVOL{MS)+PONVCL

PONVOL=0.,0

GO TAQ 670

DISVGLIMS)=0.0

SMACCTI(NM 3,45 )=SMACCT{NM,3,45)+DI3VOL(MS) /AREBALAS)

VOLDIS=VOLOIS+DISVOL(MS)

[FLOISVOLIMS) JGT+Je0) DAYSDS{MS)=DAYSDS(S)+1.2

CONTINUE

IF{ACNT«GT.0) [D1SCA=IDISOA+JDISTA/MNONT



ANOF=ER*®2/ (RAIN+Q.335])
GO TOQ %20
Cexx EVALUATE INTERCEPTION STGRAGE

400 ANOF=Q.0
[A=0.0
GO YO 430

4130 RNOF=0.0

4290 [A=0,1
IFIIA.GT.RAIN] TA=RAIN
IFC{IA+TAADD(JJ11 oGEWDel) [A=0.1-TAADD{JJ)

Cese EVALUATE INFILTRATION INTC THE UPPER IONE
430 PERC=RAIN=RNOF-{A
UZEVAP=0.0
IF{DARCEQ.EQ.2) GO TO 435
Cxwxx  SURROUTINE DARGRT EVALUATES THE FLOW wITHIN THE SOIL PROFILE
Camk  3Y APPLYING THE ONE=CIMENI[ONAL DARCY EJUATICLN
CALL DARCRTI(PERC, FCUISGILI»SMUZUJJIFCLISOIL) pSMULZLJINIFCGW ISCIL Iy
LSMGWZIJJ) sDPERC,CONDUZIJU Iy CONCLLZTJJ ) CUNDGWIJY) hHUZ( S ) AL Zldd) ped
2GWIJJ) +PWPUZL{SCILIsPWPLZISOIL) +PWGISCIL)
G0 TO 450
Cesx  CALCULATE PRESENT STCRAGE AVA[LABLE I[N UPPER LICNE
435 SMMAXU=Q.I®SMSATUISOIL)=SMUZTJJ)
Ceesx EVALUATE WATER CASCADED TO LOWER IONE FCR STORAGE
PERCL=PERC~-SMMAXU
[F{PERC.GT «SMMAXU) PERC=3MMAXU
[F{PERCL.LT.J.0! PERCL=0.3
IF [SMUZ{JJ).GT.FCUISTIL)) GG TO 440
EXCESS=0.2
30 TO 4’50
Cwek EVALUATE GRAVITATICMNAL WATER [N JPPER ZONE
440 EXCESS=3MUZ(JJI-FCUISCIL)

Csxx [F THE CROP [3 DORMANT JR THE SDIL LIES FALLOW. SOIL
C#x EVAPCRATICON 15 EVALUATED
450 [F{KCROP{CROP,+NM) . LE.D.O} GO TO 3560
T{JJ1=Q.0
C*#& MQDIFY PET aY THE PLANT CONSUMPTIVE USE COEFFICIENT
AET=KCROPICROP ,NM) *=PET
IF(PETLLELIAET(JJ)) AET=0.,0
Cexx  CHECK WHETHER SGIL YMCISTURE LIMITS AET FROM THE UPPER LUNE
IFISMUZIJJ I ={ 0. 3% (AVLFCUISCILY I +PWPUZI{SCILI} ) 45840,46U0,450
Cexkx  CALCUATE AET FRQM THE UPPER ICME wHEN LIMITED 8Y SOIL AUISTURE
460 AVAILUSSMUZ{JJI-PWPULZ(3ATL}
IF{AVAILULLE.0.3] AVAILU=Q.0
ACTUZ=QT#AET®{AVAILU/IO 3=AVLFCU{SOILI )
Coxr EVALUATE AVAILASLE WATER [N THE LCWER ICNE
AVAILL=3MZ(JJ1=PWPLZISOIL}
IF{AVAILL.LE.J-0) AValLL=0.0
C#*x CHECK WHETHER SCOIL MOISTURE LIMITS AET FRGM THE LOWER ZONE
COIFASHLZIJI)={ . 3*{AVLFCL (SCIL) ) +PWALZIS0IL) ) 473,470,480
Cx#x CALCUATE AET FROM THE LCWER ZOME WHEMN LIMITED 3Y 3501k MOISTURE
470 AETLZ=0.3*AET={AVAILL/(0.3*AVLFCLISOIL})}
G0 TO 500
480 AETLI=AET-AETUZ
GQ 7O 590
Cxxx EVALUATE AET FROM BUTH ZCNES UNDER WET CONOITILMS
450 AETUZ=1) . 7*AET
AETLI=0.3%ACT 1
AVAILL=SMLZ(JJ)="PWPLZ(5DTL)



32

Cexx UPDATE O[SPOSAL 0QAY ACCOUNT
IF{VOLDIS.GT.0.01 D5DAY=0350AY+]
Cex=  YPDATE DAYS NOT TO MEET [RRIGATION OEMAND
JOAEMP=JDAEMP+JEMPDA
[F{BYPASS.NE.L1) GO TQ 680
RUNOFF=Q .0
GO TO 730 :
C#** SUBROUTINE STORAG CALCULATES ADDITIONAL LOADING TQ THE STORAGE
Ce#** POND DUE TO FEEDLCT RUNCOFF UR HUNICIPALITY JISPOSAL
630 CALL STORAGIPL,P2+P3,PRECIP ) SMNCw,FROLZEyMONTH )GROW ,00RM, RUNOFF, MUND
LIS INM),RUNMDS )

C

[

L sxx» CALCULATION OF SURFACE AREA AND OETERMINATION GF SURFACE
C EVAPORATION FROM STORAGE FACILITY ===

Ce®e THE FAOLLOWING CALCULATION EXPRESSES THE VOLUME 2OF wATER [N THE
Cewx  STORAGE FACILITY [N CUBIC FEET.
730 I[F{PONVOL.LE.DQ.Q) GO TO 750
V=PONVOL*3630
Ceas THE FOLLOWING CALCULATIONS CETERMINE THE SURFACE AREA OF THE STCORAGE
Ce#sx FACILITY A5 A FUNCTION OF STORAGE VYCLUME. AREA [S [N SQUARE FEET
Cxx®  VOLUME [S5 IN CUBIC FEET. THE STORAGE FACILITY IS SHAPED LIKE AN INVERTE
Ceex  FRUSTAUM OF A PYRAMID. INPUT PARAMETERS TG SIZE THE FACILITY ARE LENGTH
Ceex (L) OF THE BASE I[N FEET, WIDTH OF THE BASE(W4} [M FEET AND 5LOPE COF
Cxxx  THE POND J0ES NOT LEAK. INPUTS TG THE STORAGE WILL SE NATURAL
Ce#x [NSIDE SMBANKMENTS GIVEN AS A RATIO CF RUN TGO RIS{(S). IT I3 ASSUMED
Ce3x  RUNDFF, FEIDLOT HUNDOFF, MUNICIPALITY DI[SPOSAL AND PRECIPITATICA.
C#x=% [ (JSSES FRCM THE PCND INCLUDE EVAPCRATICN AND DISPOSAL VOLJME.
Cemx 32 [3 THE AREA DOF THE SURFACE LIQUIO IN 3QUARE FEET.
HAPRX=[PONVOL/VILMAX | *HMAX
740 YC=AL*YHAPRX+AZEHAPRX#22+AJXHAP AL %43
pAESTES Y] o
DVDH=AL+A4#HAPRX +ASEHAPR X w%?
H=HAPRX+0OV/0YOH
[F{ABS { H=HAPRX ) JLT.J.1) GG T3 750
HAPR X=H
30 TQ 740
7SO [F [HaGT HMAX]} HzHMAX
BA=(WP2 . SSFR)}*F(Le2.¥5%H}
IF(FROZE.EQ.L) LAKEVP=0.,0
LEEVPT=LXEVYPT + LAKEYP
SEVAP=82*(LAKEVP/12)
Cx¥x  SEVAP [§5 THE YOLUME OF WATER EXTRACTED FRCM THE STORAGE FACILITY 3y
C##»= FRET SURFACE EVAPCRATITN.
IF{ISEVAP/3630),6T.PCNVOL) SEVAP=PONVAL#3£3D
PCNVOL=PCNVOL={SEVAP/3634)
[F{°ONVOL.LE.D.0} 20NVOL=0.G
C*xk ESTIMATION OF SEE2ALE LOSS FRCM THE STGRAGE FACILITY
CALL SEEPGE{B82,PCNVOL,DASEEP,JS5EPRT) .

Ce*k THE VOLUMES CF CALCULATED RUMOPF, FEEDLOT RUNGFF, MUNICIPALITY

Cxax%x DISPGSAL, AND PRECIPITATION FALLING ON THE FACILITY ARE ADODED

Ce#sx  TQ THE VOLUME CF AATER IN THE STLRAGZ FACILITY (ACRE=-IN).
PONVOL2PONVOL ¢ (RUNOFFELTAREA )+ (PRECIA*PSAREAI+STAVOL +RUNMDS

Cezx  THE VOLUME GF WATER REMAINING AT THE EMD GF THE CAY [5 CAPRESSER

Cexx [N ACRE-IN.

Cekx THE FCLLOWING STATEMENTS CETERMIMNE WHETHER THE STORAGE FACILITY AAS
Cssx (CVEAFLOWED AND [F 50, THE JUANTITY OI3CHARGED
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795

200

OO

320

33

349

(R Eu N SN

359

c

ot 227

369

IF(NRMOFIKI) .GT.0.0) CHTR=L,Q

[FINRNOFI{KI) «GT.FREQIII)) CTR(TT,KII=CTR{[I,KI)+1.0
IF(PRECIND) .GTLFREQIIL).ANDSCNTR ERaLa0) CTPRILII=CTPRIILII+L WO
NPLOTS=IPLOT

CONTINUE

wxsxw EX]T DJAILY LOCP smxz=x

JPNDATE ACCUUNTS

POACCTINM, L)=AMONTHINM}

POACCT (MM, 2)=SMACCT{NM,2, 1) *PSAREA
PDACCTINM &) =D30AY

POACCT{NM, TI=JOAEMP

POACCT (NM,3)=ACTIRR
POACCT Ny L&) =JDAFLD

Q0 810 J=2,14%

IF{JL.EQ.L3) GO TO 319
POACCTIL3,)Ji=PDACCTILI,yJI+POACCTINA, U}
CCONT INUE

90 330 MP=1,NPLATS

20 320 J=2,8

SHMACCT(L3 ,J MP) =SMACCTIL3 ,J+ 4P I+SHACCT{NM,J, MP )
SMACCT (NM 1 ,MP )=AMONTHINM)
SMACCT(13,1 P )=AMONTH{L13)
POACCTI13,1}=4aMONTH( L3}
VOLIRR=VOL[RR+ACT [RR

CALL HATEMP(TMAV, TAVG NDAY S, NM)

CONT IMUE

sswxe EXIT MONTHLY LOOP =ms%ss

IMACCT(13,3+MP)=3MACCTI(124+9,42})
ASNOW=PALK-PACKPY

PACKBY=PACK

POWW={ (POACCT(L3,2)+PCACCTIL3,3) +POACCTIL3,4)+PDANCTI{13,3)=PCACTTY
113413)=PDACCT (L3, 11)}/{PCACCT(L3,2)+PDACCT( L343} +PDACCTILE,4)+P0AC
2CT(13,5))1%100.

AASTHW=AAS TWnw +PCnw
SEPSUM=SEPSUM+PDACCT (L3, 1 1)
PONDRY=PONORY+POACCTIL3,y 1)
2OACCT(13,13)=PDACLTILZ,13)

A0 450 KT=l,.NPLGTS
DSRNFF{XT)=03RNFF{KT J+SMACCT (135,47}

ATHTER (KT =4I MTER (KT ) #SMACCT (L3,%,KT)
AAETRS{KT)=AAETRSIKT ) #SMACLTI L3, T ,KT}

ACHSOM (KT} =ACHSOMIKT 1 +S4ACLT {1343 KT)
DSPERCI{KTI=DSPERC (KT ) +SMACCT(L3,54KT)
[RRSUM=[RRSUM+VOL IRR
TPREC=TPREC+SMACCTIL3,2,1])
IF(IYEAR+LSOU ) JEQ.YSTART ) DRAY=SMACCTI(13,2,1)
IF(SMACETIL3,2 L) «GE.WET) WwET=SHMALCT(13,2,L)
IF{SMACCT{13,2,1) LEL0RY} DRY=SMACCTI(13,2,1)

PRINT POND ACCOUNT

IFIMPAFAM.EQ,.1) GO TC laso

ARTTE(6,360) YEAR

FOPMAT{ "0, 27X, wATER ACCOUNT FJR STCRAGE FACILITY L I% 3ACAE-
L IMCHES ) - 1S, [2//74% ) wmaane v

33



34

P/23 X+ "INFLOWS Y p 554 '1OUTFLOWS ' /10Xy | ==
1,28X%,!
'/4X, "MONTH PRECIP, MUNICIPAL FEEDLGT RUNGFF TRR. DAYS/(PQ
6ND EMPTIED) IRR. VOL. SURFACE EVAP. DISCHARGE SEZPAGE VOL. CHAMGE
THEIGHT ' /74X, -_—
3

W W

9 '}
WRITE(5,370) ({(PDACCT(I,®%),%=1,13),I[=1,13)
870 FORMAT[S5X A4 FTolsFLlOWLs2F8eLlsF9aLe3Xs" 1" +FI,1+244"};Fl0.1sFLl2al,
IFL1.1yFlO.LlsFll.1,F8.1)
GQ TQ las0
1850 CONTINUE
ARITE{6,1860) YEAR

1360 FORMAT{'Q",28X,* WATER ACLOUNT FQR STORAGE FACILITY ([IN ACRE-

LINCHES) == 197, 12//13X,"

o |

&

3 P/LIX, P INFLOWS! 24 QX "CUTFLOWS ' /9X ! !
@y 23X,y! 1/2%Xy "MONTH PR

SECI®. RUNDFF [PR. DAYS/(PCND =MPTIZD] [RR. YCL. SURFACE Eyar.
& DISCHARGE SEEPAGE VOL. CHANGE HEIGHT CISCH. 2AYS')

00 L2880 I=1.13

JPDACTI(I,6)=PDACLCT(I,6!]

JPOACTI{T,T)=PDACCTII. .7}

JPOACT (I, 14)=PRACCT(L,14)

WRITE(6,1870) PDACCT([,1),PDACCT(I,2),PDACCTII+5}1,JPOACTII,6),JP0A
LCTHI 7TV +PDACCTII,8),POACCT(L9)yPCACCT(I,10)P0ACCTIL4LL)4+PDACCTII
2,12},POACCTIL,131,JPDACTII, L4}

1370 FGRMATI3X 44 ,FT,[,F3.1,19,! / (0,18, ) ' F9.L,2FL3.1.F10. 1,
LFL2. L4 F9.1419)
1380 CONTIKUE
1890 CONTINUE
-
Ceex PRINT SCIL MOISTURE ACCCUNTS

00 910 JM=L,NPLCTS

[F(MOROT.ZRal) CROP=IAREAIIM, L)

{F{MOROT.EQ.2) CROP=LYRCPPLJM)

SDIL=TAREA(J%,2)

wR[TE(6,.383) JM,KRCP(CRCP} ,SOIL,AREALIM}

S80 FORMAT(////,60Xe*PLOT MO "2 1327/ /7 /125K, "CROP=" 23354, 'S5LIL Tr1PE~
1=?,13,5X,'PLOGT AREA==!,Fé.2,' ACRES']

[F(MO0POTVEI.2. ANDLDOUBLE(UM) 2EQ.2) wRITE(6,5680}

5630 FORMAT(! 1,30X,'DOUBLE CRGPPING wlTH WrAEAT')
WRITE(64+893) YEAR
390 FORMAT{?G",35X, 'wATER 3ALANCE (INCHES) IN THE PLCT AREA - 19°',

LI2sz10x . -

2 1/32X,

3 VINPUTSY 38R, 1CUTRUTSY/ 21X ! 'h3X, !
4 - P75 1MUNTA !,

53X, !PRECIPITATION' 33Xy " IRRISATIONY s 1, INTERCEPTIOM! 4%, 'RUNCFF? 46
6X "PERCOLATICN' 45X+ 'AETY 44X, 'CHANGE IN SiH/,54&, 1SM}
WRITE{6,900) ((SMACCTII ,KedMI )K=L,90,0=L,13}
900 FORMAT {6X,A443FL13.21
910 CONTINUE
PCROIS=1Q0.~PChw
WRITE{6,320)} ACROIS
920 FORMAT(!0', 10X, PERCENT OF RUNOFF JISCHARGED CUT OF POND=',FlJ.2)
ARITE (6,930) [0[SDA
930 FORMAT('0!, LOX,'POTENTIAL [RRIGABLE CAYS=',[4)
ARITE(S,34d) D2ACK,ISNOW



750

Cexx

770

s

130

Casn

785

Tt

Canx
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DSCHRG=Q.q

[F(PONVCL-VOLMAX]) 780,780,760
DSCHRG=PONVOL=VOLMAX

JOAFLU=JOAFLU+L

OSCVOL=0SCVOL+DOSCHRG

VOLUME CALCULATICNS TO INCREASE ThHE POMO SIZE
CONTRL = 1.0

PCNTRL = CONTRL=*100.0

VOLCHG = COMTRL*PCNVCL-VCLMAX+VOLCHG

VOLMX1 = YOLMAX+VOLCHG

YCB = 2,0 # § = HMAX

VEC = {{4./3,)%5%%2) = (VOLMX1®36304/HMAK)

VCD = VCB*=*2 - (4.3VCC)

VCL = SQRT{VCD}

DIM = (YCl-vCB}/2.0

IFIMPOFOM.EQ.1) 60 TQ 775

ARITE(&,»7TTO) NM ND,YEAR,DSCHRG,VOLMXL ,PCNTRL,DTM
FORMAT (/o lAe (207" 02407, 012,y" = ZISCHARGE OF ' FTu2s' ACAE-[N REQ
2UIRES VUOLUME OF ' 4F3.2+' ALRE-IN FCR ",Fd.2,!' 4 CONTHROL &HERE L =
2W = 'y F3.2)

COMTINUE

PONVOL=VOLMAX

[F{CSCHRG.GE.PEAK) PEAK=LCSCHRG

IF{YEARGT.PREVYR cORCMeiToled) MMsMM+]
PREVYR=YEAR

CM=CH+1.3J

CONTINUE

UPDATE SOIL MOISTURE ACCCUNT FOR EACH PLOT

00 785 KI=1,NPLOTS

SMACCT{NM 2 KI)=SMACCT (NM,2, K] I+PRECIP

SMACCTIMM, %, K[ )=SMACCTINM, &, KT 1+N[A(K]}

SMACCT INM,S,KT)=3MACCT (MM 5K T I+NRNGFIKT)

SMACCTINA, 6. KT )=SMACCTI(NM & K1 ) +*NOPERC (K] ]

SMACCTINA»ToR [ }=SMACCT(NMT oKL+ AETULL ] +AETLIK] 1+ SNOVAP
SMACCTI{NA B KT J=SMACCT(MM,8,KL)+SM(K[})=SMPO(K]])
SMACCT(NM, 9K [1=3M(KI)

SMPO(KI)I=SMIKI}

UPOATE POND ACCOUNT

ACTIRR=ACTIRR+VULLIS
POACCT{NM, 3 )=PRACCTI MM, 3) +RUNMDS
POACCT{NM»4 }=PDACLT INMy 6 ) +RUNOFF 2L TAKEA
POACCT(MM, 5)=PDACCT(NM,5) +STRVCL
POACCT(NM,9)=POALCTINM, I 4SEVAP/ 3539
POACCT{MM,10)=PDACCTIMM, LO] +DSCHRL
PCAGCTI(MM, 11 )=POACCT (MM, LL)+0ASEEP
POACCTI{NM,12) =PDACCT (iids 12} # [PONVCL=-POVIL)
[FIMDLEQLNDAYS) P0ACCT(NMM,13)=H
POVOL=PONVCL

[FIPCMVOL.GT .HAXVOL) MAXVGL=PONVOL
STATISTICAL PRECIPITATICN AND RUNMCFF FRESUENCY DATA
[F{PREC(MD).GTad.0) CTPDAY = CTPOAY+L.J
[PLOT=MNPLOTS

IFINPLOTSGT .4 ) wPLOTS=4

00 795 [1l=(,25

[F{PRECIND ST LFREQIITIICTPIIIISCTPEILI+1.0
CNTR=0.0

30 790 K[=1,HPL2TS /

[F{MNRNOF (KT ) «GToadade ANl FSel) CTRCAYIKI)SCTRIAYIKII#14 )
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940 FORMAT{'Q',10X,'PALK ON DECEMBER 31 =',F5.2:15%,
1*CHANGE [N SNOW STORAGE=',F5.2)
WRITE(6,950Q)

950 FOAMAT{'0',10X,'INPUTS-QUTPUTS~CHANGE [N SNOW STORAGE=CHANGE [N
150IL MOISTUREY)
MAXVOL=MAXVOL*100.,0/VOLMAX
wRITE(6,960) MAXVOL

960 FGRMATI'Q! ,LOX,'PERCENT OF MAXIMUM POND VOLJME REQUIRED =+,FT7.2)
EVAPLK=EVAPLK +LKEVPT
WRITE(&,970) LXEVPT

970 FORMATI{*Q!', 10X, "ESTIMATED LAKE EVAPCRATION, [NCHES =',F&.21
D0 7000 XK=1,NPLOTS
IF{IPLANIKK) . EQel +OR.DSRATE.EQ.Q.) GO TO 7010
RRIJAN(KK )=RR IJANIKK)+SMACCT(1,3,KK)
RRIFEBIKK)=RRIFEB (KK} rSMACLCT (2,3 ,KK)
QRIMAR{KK)=RR[MAR(KK)+SMACCT(3,3,4K)
RRIAPR(KKI=RRIAPR{KK }+54ALCT {443, KK}
AR IMAYIKK)=RRIMAY (KK} +SMACCT (543 4 KKI -
RRIJUMIKK)I=RRIJUNIKK J+5MACCT (003 ,4K)
RRIJULIKKI=RRIJULIKK ) #SMACCT (T3, 4K}
RATAUGIKK }=RR [AUG (KK ) #SMACCTI{3,3,4K}
RRISEP(KK)=RRISEP(KK]I+SMACCT (9,3 ,4K)
RRIOCTIKKI=RRIOCTIKKI+SMACCT (L1043 ,KK)
RRINOVIKK)=RRINOV (KK }+3MACCT(LL, 3,KK}

TCQU RRIDEC(KKI=RRIDECIKK}+54ACCT{12)3,KK)}

380 CONTINUE

exxax EX[T YEARLY LOOP =ws¥x

OO0

790 CONTINUE
1520 COMNTIMUE
Ce=x CALCULATE AVERAGE ANNUAL VALJES

EVAP=EVAPLK/YEARS
CMNEWSCM
[FIMM.EQ.0] M=)
COUNT=CM /MM

[F(CCUNTLEQ.J.Q9) MM=)
IFICA.ER.0.0) LCM=YEARS
OSCRG=NSCVYIL/CH
CA=CHNEN
CONTRL=WASTww/YEARS
[RRVOL={RRSUM/YEARS
APREC=TPREC/YEARS
AVIDRY=PONDRY /YEARS
AVSEEP=3EPSUM/YEARS
RANGE=WET=-ORY
AVGMD=EVAP=APREC
00 1300 J=L.NPLGTS
DSPERCIJI=DSPERC(JI/YEARS
JSANFF (J)=DSRNFF{JI/YEARS
ACHSCM (J)=ACHSOM(J) /YEARS
AINTER(JI=AIMTERIJI/YEARS
AAETRS(J)=AAETRS{J] /YEARS
1000 3AYSOS(J1=0AYSOS(JI/YEARS
[FINPLOT 35T %) NPLOTS=4
a0 13920 J=1,25
PRECACIU.3)=CTP(J)
[FICTRIAY . GT.0.0) CTPIAI=CTA (J)/CTACAYRLIOD.)
PRECAC(J,1)=ASTATIY])



5267 FORMAT(/25X,'(B) CROP== !,1448}
WRITE(6+5268) SOIL,0SRATE,Paviy
5268 FORMAT(/25X,'{C} SOIL TYPE-— ',13,' [S5CS SOIL TYPE}'//25X,1(D) I

IRRIGATION RATE—— '",F5.2+" [WCHES/DAY '//25X.'{E} [RRIGATIGN MANA

2GEMENT— IRRIGATION BELCW *,F3.2,' FIELD CAPACITY?')
IF(IPLANIJ) EQ.Ll) WRITE(6,52T])
[FOIPLAN{J).EQ.2) WRITE(4,528Q)
[F{IPLANIGJ) JEQW3) WRITE{6+5292)
5270 FORMAT(/25X,'{(F}) PLAN [MPLEMENTED=— RUNGFF ')
5280 FORMATI/25X:"{F) PLAN IMPLEMENTED-— RUNQFF AND IRRICATION?®)
[F{RCYCLE(J]1.EQ.L) WRITEI(&,5300)
5300 FORMAT(/25X,'{G) CROP MANAGEMENT-—— NO CRCP ROTATION')
5290 FORMAT(/25X,'(F) PLAN [MPLEMENTED-== [RRIGATICN')
[F({RCYCLE(J) «GE.2) WRITE(&G,53L0) NR
5310 FORMAT(/25X,'{G) CROP MANAGEMENT-- CRUP RUTATION WlTH #= 1,11,
LYEAR REPETITION'}
IF(DOUBLE(J).EQal) WRITE[&,5325)
[F{DOUBLE(J).EQ.2) ARITE(6,5327)
5320 FORMAT(/25X,! (H} DOUBLE CROPPING MANAGEMENT wlITH AINTER WHEAT 3ETW
LEEN CROPS MENTIONED IN PART (3}')
5325 FORMATU(/25X,"{H] SINGLE CROPPING MANAGEMENT';
PAVLU=RPAVLU
5330 CONTINUE
1095 CONTINUE
c
Casx  PRINT FINAL SUMMARY
WRITZ(46,1090)
1390 FORMAT{//// 146TX ' shxxx FINAL SUMMARY wsxixi)
WRITE(6,110Q)
1160 FORMATI'Q!, 10X, 'METEQROLOGICAL SUMMARY?)
WRITEl6,1110) EVAP
1110 FORMAT['Q",25X, 'AVERAGE AMNMNUAL LAKE EVAPCRATION=!',F&,.2,' INCAES')
WRITE(&6,1120] APREC
1020 FCRMAT{'Q14,25X, ' AVERAGE ANNUAL PRECIPITATICN=' ,F8,2," [NCRES')
ARPITE(S6,1130) RANGE.CRY,wET
Li3Q FORMAT('0Q" ,25X,"PRECIPITATION RAMGE=',Fo.2," [NLHES (FRCA A LOw
LAFY yFo 2! INCHES TO A HIGA TF ' F&a2,' I[NCHES) ')
wRITE(S,1140]) AVGMD
1140 FCRMATI'O", 25X "AVERAGE ANNUAL ACISTURF DEFICIT=',Fun.2,! INCHES')
AR[TE(6,1150)
L1590 FORMATI*O',10X,'SUMMARY CF POMD CPERATICNS')
WRITE(G,L160) MM
1160 FORMAT(')!',25X,'HCs CF YEARS HAVING A DISCHARGE=',[5})
ARITE(6,LLTS) COUNT
1170 FORMAT (' Q" ,25X,' AVERAGE NG. IF DISCHARGES / YEAR HAVING & JISCRARG
1E=*,Fh.2] :
WRITE(5,1L80) DSCRG
1180 FORMAT{'2?,25X'AVERAGE CISCHARGE=",F6.2,1X, 'ACRE-IMNCHES ")
ARITE{&, L1301} CONTRL
1150 FORMAT (') ,254 ' AVERAGE PEFCENT CF CISCHARGE CUNTRCLLED 3Y EVAPCRA
ITION AND IRRIGATICN=',Fb5.2)
WRITE(&,1200) DSCVOL
L20Q FORMAT('Q2,25X,*TOTAL O!SCHARGE VCLUME=',F9,2,' ACAE-INCRES')
ARITE(6,1210) CM
1210 FCRMAT{13,25X,'TCTAL KO, CF DISCHARGES=! (Fa.0Q)
ARITE(®6,122U0) PEAKR
1220 FORMAT(')!,254, ' MAXIMUM D ISCHARGE=',F12.2," ACPE~[NCAHES')
ARITE(541230) [RRVCL
L2373 FORMAT('d?,25%, "AVERAGE ANNJAL VOULUME OF IRRIGATED W~ATER T THE FI
1ELD=",F3.2," ACRE-I[NCHESY)
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WRITE{&6,1235) AVSEEP

1235 FORMAT({'Q',25X."AVERAGE ANNUAL VYOLUME OF SEEPAGT LOsSS=*',Fl0.2.' AC
LRE=INCHES ")

WRITEl6,1236) AVPORY

1236 FORMAT('0',25X, 'AVERAGE NO, OF CAYS NOT TO MEET [RRIGATICN DEMANC=
L'yFé.1)
wRITE{6.,1240)

1240 FORMAT('O',10X,!SUMMARY OF [RRIGATICN PLCTS'")

00 1320 J=1,MPLOTS
WRITE{&+1250) J

1250 FORMAT {10, 15X, 'PLAT ', I1)
WRITE{6,126Q) DSRNFF{J)

126Q FORMATIL'QY,25X,'AVERAGE ANNUAL [RRIGATION AREA RUNOFF=',Fb.2,' INC
LHES'")

WRITE{6,41270) DSPERCIJ)

1270 FORMAT (']t ,25X, ' AVERAGE ANMUAL [RRIGATIUN AREA PERCOLATICON=',F&.2,
L' IMCHES!')

ARITELS,1280) DAYSDS(J)
1280 FORMAT{'Q',25X,'AVERAGE ANNUAL NGO+ GF IRRIGATION DAYS=',Fé.11
ARITE{ 6y 1290) AINTER(Y)

1250 FORMAT (130 ,254,"AVERAGE ANNUAL [ARIGATICH AREA [NTZRCEPTION=',F5.2

Le*' INCHEST)
ARITE(S,1300) AAETRS(J)

1300 FORMAT('Q!,25X ' AVERAGE ANMUAL [RRIGATION AREA EVAPCTRANSPIRAT ION=

1'"yF6.2,7 INLCHESY)
ARITE(6,1310) ACHSCMUJ)

L3l FORMAT{'Q7,25X,'AVERAGE ANNUAL IRRIGATION AREA CHANGE [N SCIL MOIS

LTURE=*,F4.2," [NCBHES')
IF(IPLANIJ)LTL2) GO TO 1320
RIRRIG{JI=DSRATE*CAYSCS (4}
WRITE(S6,+1315) RIRRIG(J}

L1315 FORMAT(*D1,25%,'AVERAGE ANNUAL #ATER VOLUME APPLIED TO THE [RRIGAT
LICHM AREA=',F£.2,![NCHES')

1220 COMTINUE

WRITE(641330)
1330 FORMAT('0',LlaX,"SUMMARY TF STATISTICAL QATA')
WRITEL&,1340)

L340 FORMAT{' ' ,4LK,'PRECIPITATION FREQUENCY DaTA',//2TX, "INTENSLITY !, 5X
1s ' FREQUEMNCY '+ 5X, '"FREQUENCY 'y 54, 'RUMCFF FREG. " +/29%, ' LING) "9l {3
219K {DAYS Y LOX, PADAYS ) /)

wr [ITE{S, L3501 {{PRECACIT yd)rd=ly&) =125
1350 FORMATI29X,44,3F15.2}
MRITE{S,1380)

1360 FURMAT{'QY,// /60X, 'RUNOFF FRZQUENCY DATA' ,//27X, " INTENSITY ! ,15K,F
LREQUENCY (&) ,28X, ' FREQUEMCY (DAYSI!, /23R, Y I 1N} "+ 7%, 'PLCT ) RLD
3T 2 PLCT 3 PLOT 41.,3X,1PL0T L ALCT 2 PLOT 3 PLST a4t, /)

WRITE(S, 13T ({RUNACC{I+J)vd=1e3)i=1,25)

1370 FORMATI29X A4 .5X,4F 3.2 ,6%,4F9.2)

D0 3000 [=1,NPLSTS
IF[IPLAN(I) JEQel «CR.OSRATE.LER.O.) GO TO 3309
RRTL(I)=RRIJAN(L) /YEARS
RRI2Z(II=RRIFEB(LI/YEARS
ARIZMIV=RRIMAR(L) /YEARS
RRI&(TI=RRIAPR([}/YEARS
RRIS{I)=RRIMAY{I)/YEARS
RRISGIII=RRIJUNIL ) /YEARS
PRITITI=RRIJULILI/YEARS
RATILTI=RTAUGIL) /YEARS
RRIF(I}I=RPISEP(L}/YEARS
ARTIDIIN=RRILLCTITI)/YEARS
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PRECACIJ2)=CTP{J}
PRECACIJ,4)=CTPRIJ)
D0 1010 1=1+NPLOTS
INUMl=5+]
RUMACCIJ, INUMLI=CTR(J,I)
IF{CTROAY{]).GTa0.0) CTR{Je1)=CTR{J,1I/CTRDAY(I}#*100.0
INUM=T+]
1310 RUNACC{J, INUM)I=CTR(J 1)
1020 RUNACC(J,11=2ASTAT(J)
NPLCTS=IPLLOT

r
e

Cwwxa  PRINT INPUT PARAMETERS
WRTITE(6485) MNAMEOF+LITY ANDsSTATEYSTART,,YEND,WEATH,MODIF,M0G, L
1+ INyFLOWsTGySTOR, AGE, POND+LTAREA,STORM, L, Wy SoHMAX, VOLMAX,PSAKEA,
2DSEPRT
[F{MOROT,.EQ.2) GO TO 1085
D0 19280 J=1,NPLOTS
CROP=INCROP(J])
PLAREA=AREA(J)
SOIL=lAREA(J,2)
RPAVLU=PAVLU
IF{IPLANL) }.EQel) PAVLU=0.D
WRITE{&+10330) JsPLAREAKRCPICROP) ,SQOIL+OSRATZ,PAVLY
1030 FORMAT(//L5X,"PLOT ', IL//25&,*(A) AREA— ' ,F6.2.! ACRES'//25X,!
1(8) CROP== ' ,2AB//725X,"(C) S53IL TYPE-— *,13,"' (SCS SCiL TyPei'/
2/25%X,1(D) IRAIGATION RATE=— ',F5.2,' [INCHES/DAY *//25X,'"(E) IRRI[

3GATION MANAGEMENT — IRRIGATION BELCw ',F5.2,' FIELD CAPACITY')
IFIIPLANIJI.EQel) WRITE(64+1040)
IFLIPLAN(J).EQ.2) wRITE{6,1050)
IF(IPLAN{J).EC.3) WRITE(6:1060)
1340 FORMATI(/25X,"{F) PLAN I[MPLEMENTED— RUNOFF 1}
1050 FORMAT (/25X (F1 PLAN IMPLEMENTED=— RUNDOFF AinD TRRIGATIUN')
1060 FORMAT(/25X,'{F) PLAN IMPLEMENTED— IRRIGATIGN")
IFIROTATE{J}.EQ.Ll) WRITE(6,10701
1073 FOURMAT{/25X)*(5) CRCP ROTATICON WITH — FALLOw"' )
PAVLU=RPAVLY
1280 CCNTINUE
GO TC 1095
1085 CCNTINUE
D0 5330 J=1,NPLCTS
PLAREA=AREA{J}
SOIL=!AREALJ,2]
RPAVLU=RPAVLU
IF{IPLAN{J}.EG.1) PAVLU=0D.D
NR=RCYCLE[J}
WRITE[6,5260) J,PLAREA
3260 FORMAT(//15X,"PLOT ', IL//725X'(A) AREA=~ ' F6.2,' ACRES!')
IF(NR.EQ.1) WRITE(6,52061) KROP(NRLROP{J,1))
IF{NR.EQ.2] WRITE(645262) (KROP{NRCROP(J+KI)K=1,2)
IFINR<EQs3) wRITE(6,5263) (KROPINRCRGP(JsK)1} 1K=1,3]
IF(NRqEQ.‘!] hRITElﬁ-SEb*‘t) |KROP‘NRCRUP{J|K)!|K=1|"‘l]
IF{NR.EQ.5) WRITE(6,5265) (KROPINRCROPIJ,K}) +K=1,51}
IF{NREQab) WRITE(6:5266) (KRGP{NRCRGOGP(J:K)) K=1,48)
IFINRL.EQ.T) WRITE(6,526T1 (KRAP(NRCROP{J+KI) 4Kk=1,7)
5261 FORMATI{/25X,' (B} CROP== ?,2A8)}
5262 FORMAT(/25X,'(8] CROP— ',4A3)
5263 FORMAT(/25X,'(8) CROP— ',448)
5264 FORMAT(/25X,'{8) CROP-— ',848)
5265 FORMAT (/25X,'(8) CROP— ',1048)},
5266 FORMATI(/25X,'{8} CROP=— *,]2A8}
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RRILI{ITI=RRINOVITII/YEARS
RRIL2(T)=RRINDEC{II/YEARS
3CJ¢ CONTINUE
HRITE(6,1380}
1380 FORMAT('U¥, 10X, " SUMMARY COF MONTHLY DISTRIBUTION GF IRFIGATIUN (INC
1HES] ')
WRTTE{6 139901
1390 FORMATI10X,'
i '
WRITE(H+1400) (AMCNTH{I})I=1,12)
1400 FORMAT{1OX,L216X,441))
DO 1420 K=1,NPLOTS
IF{IPLAMNIK) o EQe 1. URLOSRATELEQ.Ce} GC TO 1420
WRITET6,1410) KyRPRIIU(K})RRIZIK} RRIZIK}yARTA(KY FRISIK]) RRIGIK],
. IRRITIK)»REIBIKILRRIG(K) RRILO{K),RRI1L{KI,RRIL2(K)
1410 FORMAT(8X,!'PLAT="411,11(F6.2y4X)}sFE.21
1420 CGHTINUE
STAP
END
SUBROUTINE ROTATN ([NY,NM,MMAT +NDIM,KCROP: JAKEAWNPLOTSKRCP, IPL ANy
IMSTART s DSRATE+PAVLU,RCYCLE,NRCROP »DCUBLE s IYRCRP,AREAIFALAT)
INTEGER DGSB,DGSEWDGSBW yUGSEN,SOIL
INTEGER RCYCLE(9) +DOUBLE(9),CROP,DGSEPIT,9),DGSEP{Y 441
REAL MMAT(12).KCRGPIT,12)+AREALD)
DIMENSION MGSBP{9+9) s MGSEPIG 9 yNDIM(12], [AKEA(92)y IYREAP ()
DIMEASION [WHT({%s50), IWTI9452) I TEMP(9,9,50) ,NRCROP(S,501 IFALRTIS
112 IPLANLE)
COMPLEX#*1s KROP%146(7)
Ce#e SUBROUTINE ROTVATN IS5 USED 7O DETERMINE CROPPING MANAGEMERT.
Cxss QOME: FOR SINGLE-CROPPING, A SAME S0RT OF CROP MAY BE ASSIGNED TC

(R A SPECIFIC FARM PLOT CONTINULUSLY THROUGHR SIMULATIGN PERIGS.,
Crwx O A CERTAIN SET GF CIFFERENT CROPS wlITH 4 SPECIFTIED RITAT I[N
Cee CYCLE UP TO SEVEN-YEAR TERM OR MURE CAN BE MANAGED ON A PLIT.
Cx=xx Ta0: FOR DUUBLE~CROPPING, THREE CROPS IN Twd YEARS CAN BE SROah
Ckxe ON A PLOT,COMBINING WITH WINTER WHEAT: EX3wHEAT-CURN-FALLCw-
L= SORGHUM, OF FALLOw=50Y BEAN=WHEAT=SODRGHUM,ETC.

Cx%s PARTICULARLY, IT IS POSSIBLE TQ GRUr ONE CROP FOR EACH YEAR FOA
CH®s THE FIRST THREE YEARS AND THEN THE OTHER CRUP FOR THE NEXT 1wl

Czxx  NRCROP= CROP NAME FOR DATA [NPUTS
Cx®x [YRCRP= NAME OF CROP DEFINED YEARLY
Ce®x  TAREA{I,l)= CROP NAME DEFINED MGNTHLY FOR SUBRLCUTINE RUTAIM
Cxx¢ [QG3BW= DAY GROmiNG SEASON BEGINS FCR WHEAT
C*#x  DGSEwW= DAY GROWING SEASON ENDS FOR wWHEAT
Cx=x RCYLLE= REQUIRED YEARS CF ROTATING CROPS ON A BLGT
C**sx  DOUBLE= DOUBLE CROPPING WITH WHEAT AND SIME CROP,RESERVING FALLuUw
C#*x  TERM
C¥ak [WHT= TEMPORARY STORAGE FGF WHEAT GR FALLOw FOR DQUBLE CZRUPPILAG
Cx2% [WT = TEMPORARY STORAGE FGR WHEAT OR FALLOW FOR DQUBLE CROPPING
Cxxx [FALWT= [N THE FIRST YEAR UF SIMULATICN, BEGIN wlTH WHEAT?
Cxn OR FALLCW 7?7

IFINMsGT«MSTART.DR.NYLGT41) GO TC 110
Cx=x CAUTION:2: IN ADDITION TGO CROP TYPES,DCUBLE CROPPING,OR KOT
Cr=x  AND ROTATION CYCLE, USERS MUST INPUT SOIL TYPE,IRRIGATION
Cesx  MANAGEMENT,AND AREA OF EACH PLOTY

READIS5,10) (RCYCLE(TJDOUBLELI)» TFALWTII),IPLANIT),IAREAL] +2) »A4REA

I} f=1,NPLOTS!

10 FORMAT(2X,5[2+Fb.1)

Cek*xx READ TYPES CGF CRGOP.PLANTING AN HARVESTING DATE

00 40 J=1,NPLOTS :

MMM=RLCYCLE(J)

40

YEAFRS.



170

1490

Cxes
190

200

261
262
263
264
265
266
267

263

TWHT(I NY)=T

TWT (LMY )=1

GQg TO 220

IWHTL T JNY )= [WHT (] 4NY=2)
[HT( I|'1¥,={ﬁT(I'|NY-2)
GO TQ 220

BEGINNING WITH FALLOW
IFINY.EQ.1) 30 TQ 200
IF(NY.EQ.2) 30 TO 213
[FINY.GE.3} 50 TG 215
IWHT (I, NY}=7
IWT(IaNY)=1

G0 TC 220

IWHT (T ,NY)=L
InTiEaNY)=T

Ga TD 220

[WHT [ I NY 1= [WHF(] NY=2)
IWTL I, WY )={nT (], NY=2}
50 TOD 229

CONTINUE

[F{NM.LT.MGSBP{,J)1 TAREAII,LI=[aHTI1iNY)
IF{NM.GT.MGSEP([,J1) [AREA(L, L)=[aT{LliNY]
IFINMWaGEMGSBPUT +J) «ANDNNJLELMGSERP(T,y) ) 35 TS 230

50 TO 249
IYRCRP{I)I=[TEMP( [ ,MMM,NY)
TAREA(I LI=1YRCRPII)
CONTIMUE

CONT INUE

PRINT DISPOSAL AREA VARIABLES

[F{MMGT o MSTARTLORLHY &G T
20 330 J=1,MPLOTS
PLAREA=AREA(J])
SCIL=[AREA{J»2])
RPAVLU=PAVLY

l} 62 TQ 340

[F{IPLAN{J).EQ.1} PAVLU=3.0

MR=RCYCLE(J)
WwRITE(S,260F J.PLAREA
FORMATL/Z/LSX, 'PLOT ', IL//
[FINR.EQel) wRITE(B+2611
[FINRCER<2) #RITE[bHs252)
IFINRGEQa3] WRITE(6,263)
IFINR.EJ.4) WRITE{GHs264)
IFINREQ+5) aR[TE(&:263)
TF(NR4EQ.E) wRITE(S,2680!
[F{NR EQeT) WRITE(H,267}
FORMAT /25X ,'{8) CRCP——
FORAAT( /25X, ' (3] CROPw-=
FORMAT 1 /254, (3) CRCP—
FORMAT{/25X* (B} CROP——
FORMAT{ /25X, ' {8 LROP—
FORMAT(/25K+' (3) CALP—
FORMAT(/25X,"' {8) CROP—-

254,14} AREA—— LyFas2y! ACRES')
KRGP (NRCARGP(J, 12
IRRUP{INRCRTOPI Y, K] ) yi=1,2)
[KAQP{NRCRGPAJ WK ) ) oK=Ly 3}
(KROP(NRCRCP(JskK) ) yK=Llyui
(KRAPAINRCACPA LY +K) I vK=1s 51}
(KRGPINRCROP (I &I k=Lr s
[KROPIMRCRCPLI 1)) +&=L, T)
1,243}

Faddg)

Yy 5441}

",3A3)

', 10A448)

',12A3)

Yy 1l413)

WRITE(S+268) SOIL,0SRATE,PAVLY :
FORMAT{/25%,"{C) SCIL TYPE=— ', [3,7 (SC5 3CIL TYPE}'//234.71(C0) |

LRRIGATION RATE=-—- 14 ¥F5.2y

vOINCHES/DRAY 1 //354, 05 [XXISATION »ana

2GEAENT — [RRIGATICN B8ELCs ',F3.2+" FIELD CAPACITY ")

[FEIPLANCILCE.L) wRITELE
TF{IPLANIJ) CEQ.2) WRITE (A

127914
»23301

41



IF{IPLANI(J) +EG.3) WRITE(6,290)
270 FORMAT (/25X ' [F) PLAN IMPLEMENTED-—— RUNQFF 1)
290 FORMAT(/25X+"{F) PLAN IMPLEMENTED-— RUNOFF AND IRRISATLION')
290 FORMAT (/25X {(F} PLAN IMPLEMENTED— [RRIGATION')
[F(RCYCLE(J) .EQ.L]} #RITE{(S&,300)
300 FORMAT({/25X,'(G) CROP MANAGEMENT-- NO CROP ROTATION'}
IFIRCYCLE(J) «GE.2) WRITE{6,3L0) NR
310 FORMATI(/25X,'({G) CROP MANAGEMENT=--= CROP ROTATICN WITH *x ', I[,!
1YEAR REPETITION')
IF{DOUBLElJ) «EQ.1) WRITE(6,4325)
IF{DOUBLE{J).EQ.2) wRITE(6,320)
320 FORMAT(/25X,!(H) DOUBLE CROPPING MAMAGEMENT wWITH WINTER wHEAT B3ETW
LEEN CROPS MENTIONED IN PART {8)F)
[F{DOUBLE(J) s EQe2 «AND.IFALAT{J),EQ.1) WRITE(G,360)
TF{DOUBLELJ)-EQ. 2. ANDIFALWT1J) EQa2) WRITE(6,370)
370 FORMAT{/25X,'{]) SEJUENCE UF OOUBLE-CROPPING i FALLOW==3UMMER C&OP
1==WINTER WHEAT—=SUMMER CRCP-=AGAIN FALLCW'!
360 FGAMATI/25x,'(1) SEJJUENCE CQF COUBLE=CROPPING i WINTER wHEAT-—SUMME
LR CROP==FALLCw==SUMMER CRCP~—4GAIN WREAT')

325 FORMAT (/254" (H) SINGLE CRUGPPING #ANAGEMENT!)
PAVLU=RPAVLU
330 CONTINUE
34 CONTIMUE
[FINM,EQ.MS5TART) wRITE(6,350)
350 FORMAT('1!',44K, ' ®uks ANNUAL SUMMARY ##xxt )
RETURN
eND
SUBROUTINE CROPCO (CROPyMGSB ,3G5B ¢ MGSE,DGSE (KCROP WD My MMAT ]
Ce=x% SUSRCUTINE CROPCO CALCULATES THE CRGP COEFFICIENTS FOR USE [N
Cesx  THE MAIN PPGORAM., THE CRCP CUEFFICIENTS ARE CALCULATED 3Y ThE
TEww PRUCEDQURES JUTLINED IN THECHMICAL RELEASE NQ 21, [RRIGATIUN
Ceax  ATER REQUIREMENTS, UNITED STATES DEPARTMENT OF AGRICULTURE,
Ceem SOIL CONSERVATION SERVICE, ENGINEERING DIVISION, APRIL L9617,
Ce%%  SLIGHT MCGOIFICATICNS HAVE REEN MAQE FOR ADAPTAION TO THE MOOEL.
Ce*% EJUATIONS FOR THE CROP GRUWTH STAGE COEFFICIENT CJURVES WERE
CEax  OEVELOPED AHICH ELIMINATES THE NECEISITY OF AEASINHG ThE VALUES
C#wx  FROM THE CURVES. LNPUTS TO THE SUBRCUTINE INCLJDE THE RGP,
Ces®  A0ONTH AND DAY GROWING 3EGINS AND E{DS, NUMBER JF JAYS [N caAlH
Cesx MONTH, AND THE MEAN MONTHLY AVERAGE TEAPERATURES [N FAHRENHEIT
Cx#= JEGREES.
INTEGER CRQP,0G53,06SE
[MTEGER MOIM[ 12}, SHIFT
REAL MID(12),0BMD{L2),ACCIL21,PCG5(12)
REAL MMAT{L2) ,KT(L2} 4KCRCP{T . L2)PCGSLTL2)
20 a5 M=1,L.2
MID(M)=0,0
ACCIM)=9.0
OBMD{M}=].0
PCGSiMI=. 2
&5 CCMT [NUE
Cxxs  4G33= AQNTH GROWING SEASUN BES[NS EAPRESSED MUMERICALLY IE L-LZ
C#3x  0GSB= DAY GROWING SEASDON BEGIMS EAPRESSED NUMERICALLY
Cexe MGSE= MONTH GROWIMG SEASON ENDOS EXPRESSED NUMERICALLY IE l-l&
Cxxx  JGSES JAY SAOWING SEASCN EMDS EXPRESSED NUMERICALLY
C*#ax A[D=MEDIAN DATED OF THE MCONTHS IN THE GROWIDNG SZASLN
Cxxx  DOBMD= DAYS SETwWEEZN MID DATES
CEak  ACC= ACCTUMULATIYE DAYS [N GRIWING SEASUIN
CHxx  DPC5S= PERACENT OF GROWING 3EBA30N REACHED 4T 4I0 DJATES
Crax  AMAT=MEAN AGMTHLY AVERAGE TEAPERATURES

ot 21

MGS53L=TEYPCRARY STORAGE FLR 1G3B

42



Cxax

20

30

443
Cx=e

73
80

C%%x
Came
Chkx
CHuR
Chun

35

1¢a

1130
Ceex

43

00 30 K=L,MMM

READ PLANT ING AND HARVESTING DATES

READI5,20) NRCROP{J»&) \MGSBP{JyK) »OGSBP(JeK) v MGSEP(JyNn v DGIERP{JWKI
FORMAT(2X, [1,4[2)

CONTINUE

COMTINUE

CALCULATE CROP COEFFICIENMTS

IFINY.GTol .OR.NM. GT.MSTART} GO TO 90

20 80 K=1,NPLATS

MMMsSRCYCLE (K]

a0 73 J=1,MMM

MGSB8=MGSBP{K,J

DG3B=DGSBPR (K, J)

MGSE=MGSEP{K,J!}

DGSE=OGSER (K, J]

CRAOP=NACRCP (K, J]

CALL CROPCGICROP MG53+0GSB1MGSE-OGSESLROP I NDIMMMAT)
CONTINUE

CONTINUE

CCNT [NUE

CALCULATE CROP CLEFFICIENT FOR whHEAT OF JOUGUBLE CRCPRING
READ PLAMT ING AND HARVESTING DATES FAOR AHEAT SHOULY BE READ
ACCQROING TO THE PLAN OF DCOUSLE CRCAPING [F ANY. [.2. IF TwG 2L0OTS
LONSIDERED TO 3E DOUBLE CROPPED, Twd CARDS QF SAME DATA 3ACULC 2E
INPUT

D0 100 IW=L,NPLOTS

IF{DOUBLE( IW}.NELZ) GC TO 130

READ(S,35) MGSBw,DGS8m,MGSENDGSEN

FORMATI{S5X,412)

4GSB=MGS AN

2GS3=0GS0k

MGSE=MGSEN

CGSE=DGSEq

CROP=1

CALL CROPCCICROP+MGSBrIGS3,MGIE+IGE/KERDP (O [H,MAT)
CONTINVE

CONT INUE

C*xs ESTABLISH CRCP RUTATICN SYSTEM FOR ACSEL TWC

Chus

ol ]

122

L3c
Cxe=

Ce%s
159

1623

DL 259 [=1,NPLOTS
AMM=RCYCLEL])

SINGLE CROPPIMG EACH YEAR
DO 240 J=L,9MM
[FINY.GE.MMM+L]) G0 TC L2D
[TEMPO L MMM, NY }aNRCRAP L, NY)
30 TO L39

ITEMO( L MMM MY )= [TEMP (1) MMM NY =MMH )
30 10O 139

[F{OCUBLE( 1) .ME.2) 30 T 239
JGUBLE CRQOPPING
MMMS[FALWTI(L)

3C TO (15041901 ,NMN

JEGIMNIMG WITH WHEAT
[FINY.EQa1l) GO TO 1&2
IFINY.EQe2) 50 TTO LTI
[F {NY.GE.3) GO TO 130
[WHT{T ¥y )=]
[WTIINYI=T

36 TO 2249



Chke
C#sx

CwEE
Crzxx
o 21
C*%x
Cear

MGSEL=TEMPORARY STORAGE FCR MGSE
PCGS1=TEMPORARY STORAGE FCR PCGS
4G S8 1=MGSB~

YGSE1l=MGS3E

IFI{MGSB.GT.MGSE) GG TO 10

G4 TQ 20

AHEN MGS3 [S CREATER THAN MGSE SUCH AS [N WINTER WHEAT THE
SUBROUTINE "SHIFTS™ QR AGOS L TO MGS3 ANU MGSE UNTIL MGSg =
WHICH CORRESPONDS TO JANUARY. THIS SHIFT wAS HECESSARY TO
FACILITATE PROGRAM LGCPINGe. AFTER CALCULATIONS ARE
CROP CDEFFICIENTS ARE "SHIFTED" BACLK TU THEIR

ORIGIMAL MONTHS.

44

o T L T T LT LT L T T T T T P E T T P BT T T F S PP s PP p g mpu i ipue ngupmenppeppuguprenprgnprges
CHAIE AR A SRR TR AEE R I EARNEARFERE SR RABSAT KRR ISR LT DR G RF AR A RE KR AS ST S SRR K G DN
Y T L BT T T T T e B T T T e L P T T T TP e F e
% 9ol gl A O RO O O A 0 M A A R A T 0 A N O R

A
Caww
Crax
o 22
Cx=x
[ 22
Czs=x
Cxwn
ok 12 ]
Cmaxk

*a% CAUTION TO USE= #x®= TH[3 ROUTINE wilLL NCT WwGRK [F THE

TSROWING SEASOMN EXCEEDS ONE YEAR.

P
wak
PP
S
ixg
£k
*3kxk
EE T
Exn
EE & )

T e T eI T B R T T e o B L e g N NP s e g g g ee g e
ot T F TR 2 F LR e R R P L e P P P N TR RS R R E PR L TS L R P T S
R R e e P s I T T P PP T P TE Tttt T

10

29

33

49

743
2d

90
104

SHIFT=13-MG58

MGSE=MGSE+3HIFT

MGSB=1

NPLUS=MGSB +]

NMINUS=MGSE-L

MAID(MGSBI=a ((NDIM{MGSB)~0G33)/2.)+DGSB
20 30 MNsKPLUS,MMINUS
MID(NI=NDIMINI/Z2.2

MIOIMGSE)=0GSE/2.0

OBMD (MGSB)=MID(MGSE ) -0GSB

30 40 N=NPLUS, MMINUS

QAMDANI =MD IMIN=L) =MD (N=Li+r41D(N)
DBMDIMGSE)=ND[MIMGSE=-1)~-MID{MCSE-LI+0GSE
ACCIMGSBI=0810({MGSB)

D0 S50 NsNPLUS+MGSE

ACCINI=ACC (N~L1)+DBMO(N)

ACC(MGSE)=ACC (MGSE)=MIDIMGSE)

30 60 NsMGSB,MGSE
PCESINI=L{ACC(MNI®L00 . )/ LACC(AGSE) +MIU(MGSE))
[F{MGSBLl.LE.MGSEL)} w0 TC 1laQ

DG 50 M=1,12

HN=t=SHIFT

IFINNGLE.Q) NM=NN+lZ

[F{NNGT+MGSEL LAND.MN.LT.¥GSBL) wC TG 79
PCGSLINNI=PCGSIN)

GO 7O 80

PLGSIINNY =0,

CONT INUE

o0 90 M=1,12

PCGSINI=PCGSL (N

ME33=MG531

MGSE=MGSEL



170

169

210

2249

230
Cwerw
Chwe
Ce=x

Cex=
Cxex

Cokxx
Cexxs
Caxx
[ 3 ]
Canx
Cex
Caxx
Chax
CHFx
(o 2 J
Cwax

IF{PCGS{J)4LE-Quu) KCRGP(5yJ)=0.0

CONTINUE

GC TC 2390

KCRGP{6,11=0.032

KCRUPI6¢2)=0.73

KCROP(b,3}=0,.86

KCRUOP(6+4]1=0.99

KCROP(645)=1.08

KCRGP(6+61=1.13

KCRCP{6,T)=1.11

KCROP1E+B)I=1.00

KCROPI6+9)=0.99

KCROP(6+101=0,91

KCROP(&yil)=0.78

KCROP(64121=0.064%

D0 190 J=1,12

KRCROPIE,J)=KCRAP (B J J*KT (U)

IFIPCGS(J) «LE«D.O) KCROPL&,JI=0.0 4
GO TO 2390

XBAR=0.

A=Q,

a=J.,

C=ie

D=0.

£E=3,

D0 2290 J=1,12

L=PLGS {J)-XBAR
KCRCPICROP+J) = {A+B*xZ+CR 23 2+DxIxa3rEaxns ) XT ()}

IF (PCGS(J}.LE.O.0) KCROPICROP,J)=0.9

CONTINUE

CONTINUE

SINCE THE MAIN PROGRAM APPLIES THE CROP COEFFICIENT [(KCROP)Y TG
THE ENTIRE MONTH, THE KCFCP wAS PROPCRTIONEL ACTORODINGLY YO
COMPENSATE FOR THIS. THE NEXT TwO CARDS DO ThIS.
KCRCOP(CROP ,MGSBI=KCROP{CRCP ,MGSB) *# [NCIM(HGSBI=DGSB+ 1) /NDIMIMGS3)
KCROP(CROP ;MGSEJ=KCROP(LCROP ,MGSE ) *DGSE/NDIMIMGSE]
RETURN

END

SUBROUT INE wTRMODI(PRECIPMUNTH,MUCEL . WPCHNT)

SUBROUTINE WTRMOD ADJUSTS THE PRECIPITATION RZISULTING FRUM
SEEDING CLOUDS

MODEL=1: NO PRECIPITATICN MDOIFICATION

MODEL 2: INCREASE PRECIPITATION DURING MARCH THROUGH SEPTEM3ERK BY
THE FOULLUWING PERCENTAGES = 752 FOR RAINFALLS < J.10 I
30% FOR RAINFALLS < J.50 INy 103 FOr RAINFALLS < 3a0 1INy

~10%3 FOR RAINFALLS > 1.0 IN

MODEL 3: INCREASE ALL RAINFALLS DURING EVERY MONTH BY 4 SPECIFIED

PERCENTAGE s WPCENT

MODEL 4: INCREASF PRECIPITATION DURING MARCH THROUGH SEPTEMBER v
THE FOLLOWING PERCENTAGES = 753 FUR RAINFALLS < 2,13 Il
30% FOR RAINFALLS < 0.50 INy, 103 FOR RAINFALLS < 1.3 I

NQ ADJUSTMENT FOR RAINFALLS > 1.0 IN

IF{MCUDEL.EQ.1) GO TO 40
IF{MONTH«tT.3}) GO TO 10
IFIMONTH.GT.9) GG TC 10
ADJ=1.T5

IF(PRECIP.GT.Q.10) ADJ=1.3V

45

PASTURE

ALFALFA
ALFALFA
ALFALFA
ALFALFA
ALFALFA
“LFALFA
ALFALFA
ALFALFA
ALFALFA
ALFALFA
ALFALFA

alFALFA

FALLCH
FALLCw
FALLCH
FaLLCw
F‘lLLC"ﬂ



10
29
30
49

C

C

C

c
10
20
10

C*ax
&9

LRxx
50
60
70
8¢
90

c

Caazx

o

46

IF(PRECIP.GT.2.50U) abu=1.12
IF{MODEL.EQ.4) GO TO 20
IF{PRECIP.GT. lav) AUJI=0.5C
G0 TC 39

ADJ=1.0

IF(MODEL.EQa3) ADJ=WPCNT

GC TC 30

IFI{PRECIP.GT.1.0) ADJ=1.C
PRECIP=PRECIP*ADJ

RETURN

END

SUBROUTIMNE SHUWRT{PRECIP,wATER PACK,PET,TEMPAV, SNOVAP)

*x% CALCULATION OF MCGISTURE ADDED TO O13PGSAL AREA DUE To
SNOWMELT ON THE AREA *==

REAL WoMALMR

M=d,.J

IF{PACK.OT.0.1) SNGVAP=PET

PACK=PALK~SNDVAP

IF{SNOVAP.GT .J.0) PET=0.0

IFITEMPAV=-32.) 10,10,20

IF(PRECIP) T0,73,30

IFIPACK]) S0,90+490

PACK=PALK+PRECIP

WATER=0.0

50 TO 92

MA IS5 SNOWMELT DUE TS ATMOSPHERIC CCGNDITIGNMS

MA=G 052 (TEMRPAV=34,)

IFI{MA.LT.0.0] ™MA=0.0

IF{PACK=MA) 60+60,53

MFE. 15 SNOWMELT DUE TC RAIN

MR= (PRECIP®(TEMPAV=32+1)/1%&

M=MR+MA

IFIPACK-M) 60,70,70

M=PACK

PACK=0,0

GO TO 80

PACK=PACK=M

WATER=M+PRECIP

RETURN

END 4

SUBROUTINE DARCRT{PERC yFLLSMUZIFLLySMLILyFLGOWySMGnI )y DPERL, CONCUZC
1ONDOLZ, CONDGW s HUZ s HLZ yHGW s PRU s PHL s PWG)

DIMENSION H(3) ,HL{3) ,8MD(3),wF (3),CCND(3),0EP(3)4+212)
DATA DEP+RCHGI+EXCESSyRCHGR/ 3048191444 ,60.9613%3.0/

DISTRIBUTION OF wATER ADDED TO £ACH PLOT

EXCES55=0.0

IF{PERC.LE.O0.01 GC TD 10
SMAVUZ=FCU=SMUZ
IFISMAVUZ.LT.0.0) SMAVUZ=0.0
EXCESS=PERC-5MAVUZ
IFIEXCES5.LT.0.0) EXCESS=0.0
SMUZ=SMUZ+PERC~E XCESS
SMAVLZ=FCL-5MLZ
IF{SMAVLZ.LT.0.0) SMAVLZI=0.0
EXTRA=EXCESS
EXCESS=EXCESS-SMAVLZ



Chsx
Cess

110
Cwux
Ceen
Cexx
Cwhn
Cxamn
Cw%x
Ch¥x

120

130

L4Q

Caxx
"
Chux
Cxxe
160

DO 110 J=1,12

KT IS A CLIMATIC COEFFICIENT APPLIED TC THE CRCP GROWTH
COEFFICIENT. IT IS CALCULATED 8Y THE FCLLCWING EQUATIGN:
KT(JI=.0173sMMAT(J)=,314%

[F{MMAT(J) LT 30.) KT{Jd)=.3

CONT INUE

CRUP=L FOR WHEAT

CROP=2 FOR SORGHUM

CROP=3 FOR CCRM

CRAOP=4 FOR SOYBEANS

CRAP=5 F{OR PASTURE

CROP=6 FOR ALFALFA

CROP=7 FOR FALLOW

GQ TO (120,130+1404L50,160,180,200).,CR0OP
XBAR=50.

A=],.39093399

3=-0.00368378

C==J,00004976

0==0.,00000233

E==0.0000CQ04

G0 TC 210

XBAR=50.

A=1,05528355

9=9,3019860Q0

C==~0.00051577

0=0.00000045

£=0.00000011

G0 TO 214

X3AR=50Q.

A=1,02305328

9=),3338800446

{==-0,00031919

0==3.30000194

£=1,00Q000007

30 TO 210

XBAR=50.

A=, 74790430

B=0,3L4T74796&

C==0.000Ll3486

D==0,30000443

E=T.

30 TO 219

FOR PERENNIAL CROPS SUCH -AS ALFALFA AND PASTURE, VALUES UF THE
CROP CCEFFICIENTS ARE BEST PLOTTEQ CMN A MONTHLY BASIS THEREFURE
EQUATICNS WERE NOT DEVELCPED. MOMTHLY VALUES WERE INTEGRATES
nlTHIN THE RUUTINE FCR PASTURE ANC ALFALFA.
KCROP(S,1)=0,49

KCRAOP(5,2)=0.57

KCRAP{5,3)=20.73

KCROP{S:+41=0,85

KCRCP(5,5)=0.90

XCROP{S5:6)=0.92

KCROP{54+7)=20.92

KCROP{S5+8)=0.91

KCRCP(5,3)22,47

KCRCGPI5,1I1=2.73

XCRCP{3411l1=0.87

KCROP(3,12)=0.55

oC 170 J=1,12

KCROP(5,J)=KCROCP(S,JI1¥KT (J}

47

WwHEAT
AHEAT
WHEAT
WHEAT
AHEAT

SCRGHUM
SORGHUM
SCRGHUM
SORGHUM
SORGHUM

CCRN
COR/N
CORN
CCRN
CORN

SOYBEANS
SGYSEANS
SCYBEANS
S0Y3IEANS
S0Y3EANS

PASTURE
PASTURE
PASTURE
PASTURE
RASTURE
PASTURE
PASTURE
PA3TURE
PA5TURE
PASTURE
PASTURE

PASTURE



Camk

20

CHmx

48

[F{EXCESS.LT.0J.9) EXCESS=0.0
SMLZI=SHMLZI¥EXTRA=EXCESS

SMAVGWSFCGW=SMGW
[FISMAVGH LT «0.0) SMAVGW=0.0
EXTRA=EXCESS
EXCESS=EXCESS~SMAVOW

IF(EACESS«LT+Qed) EXCESS=0.D
SMGWI=SMGWZ+EXTRA-EXCESS
RCHGR=EXTRA~EXCESS
IF{RCHGRLT+0+3} RCHGR=95.0

MOISTURE REDISTRIBUTION USING THE ONE-OIMENSIONAL DARCY ELQUATILCN
FGR UNSATURATED FLQW

LCOUNT=L

DTIME=0.1607
IF{PERC.LED.DQ) DTIME=1.0
[F{PERCLE.J0] LLCOUNT=%
OPERC=EXCESS
WwE{1)=PWwil/l2.
WE[2)=PWl/36.

AF{3 1=2PWG/24.
SMO(L)=5M4UL/12.
SMO(21=5ML2/36.
SMI{3)=5M0nl/2%.

D0 20 K=1,3
IFISMDIX).GT+L.2) SMDIKI=1l.

CALCULATE SOIL MOISTURE TENSION I[N CM
HLIl)=5M2(1)=nUZ

HL{2}=540{2)-HLZ

HL{3)=3M0{3) =HGW

20 30 K=1,3

HIKI=sEXPIHLIK]))

[F{H{K]GT,15J3.3 H{K}I=1502.
AKXX=SMO(K]=WF{K]

IFIXXX LT e0e01) SMO{XK)=WwFIK]+0.01

CALCULATE UNSATURATED AYCRAULIC COWCUCTIVITY IN CH PER DAY
[F{KET+1) CONDULKI=CONOUZR(EXP (T2, 339%SMD (R} I/ {54D(K])=aF(K)}
[FIX EGa2) CONDIKI=CONDLI®{EXP(TS5,59543MD () 1)/ {30 (R)=wFiK})
TF(KeEQW3) CONDIKI=CONDGR*{EXP(T0..59825MI{K) V1 {SUDHK]I=NFIK])
IF(COND(K)-ST «1342) CONDIRK)I=1D.32

; IF{COND(K}oaLTels3E=071 CONDIKI=Ll,QE=-O7

CALCULATE YCI3TURE FLOW, IN [NCHES
o0 50 x=1,2

VIKI={CONDCK) +CONCIK+ L1/ 2RO TIMEZF (H(K+1)=r{K ) +DEP (X)) FOEPIK]
DUK)=QIK) /254

SMUZ=SMUZ-QIL}

SMLZ=SMLZI+QLL)

SMLZ=SHLZI=-Q12)

SMGWI=SMLI+G( 2]}

RCHGS=RCHGS+W(2)

LCGUNT=LCOUNT #L

[FILCOUNT.LE.A) G4 TD 4D
IPERC=DPERC+RCAGS+RCHGR

RETURN

END
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SUBRDUT INE STCRAGI(PL,P2,P3,PRECIP+SNOW,FROZE »MONTH GRGA +DORM , RUNDF
LF yWWINPT ,RUNCFTI

wwe CALCULATICN OF FEEDLGCT AUNCFEF *%x»

O Oao

[F{RAYPASS.EQ.3) GO TO 69
Ce*x CALCULATE 3 DAY ANTECEDENT MOISTURE
AM=P1+P2+P3
pl=p2
P2=p3
03=PRECIP
IF {SNOW<GT.0.0+.AND.FROZE.EQ.T} 30 TQ 10
IF(PRECIP.LE.O.D} GO TO 50
[F {FROIZE.EQal) G0 TC 443
[FIAM.LE.0.3.AND.PRECIP.LE.O.5) GG TO 50
Ceax  CALCULATE FEEDLOT RUNOFF USING 3 DAY ANTECEDENT MOISTURE CONOITILNS
C#xx  MOD[FICATION OF THE SC3 METHGD
10 AML=AM+PRECI[P
PRESIP=PRECIP+INCW
RC=97.2
IF{MONTH.LT.2.OR MONTH.GT.LJ) GO T 20
IF{AaM,LT.D.75]1 RC=931.0
IF{AM] .57 «GRUM AND.PRECIP.GT.GROW} PRESIP=SGRCW
GO TO 30
20 [F{AM,LT.0.50) RC=91.0
IF (SNOW.GT.2.,Q0) RC=97.3
FFLAML OTO0R4ANDLPRECIPLOT LOCRM) PRESIP=DCAM
30 CS5=1000.0/RC=-10.)
RUMOFF=2{PRESIP=0.,2%C5) *%2 /(PRESIP+).87L3)
RUNCFF=RUMCFF+PRECIP=-PRESIP+5SNOW
SNOw=0Q,.0
[F{RUNOFF 43T o 0+06) RUNOFF=RUNCFE=Q.0&
IF(PRESIP=Y,2%C5.LT.J.0) GO TQ 50
Ga TQ &0
&0 SNOwW=SNUW+PRELIP
53 RUMQFF=3.0
[F{3dYPA53.83.2) 40 1D 70
3 AUNOFT=aw [MPT/{3630%T7.48)
TO RETURN
END
SUBROUTIMNE MTEMP{TMAY,TAVG)NOAYS NA)
e e 22 L2t LSSt PR E R SR L R P E S PR R B et P B L R g R e P LR PR RS REE R RS
st R 3Rt R R L ER IR E AR PR R LR LR EEEEESE RS EE e R AR E LR R 22 St F Ll
Ca =

CanE THI3 3UBPROGRAM CALULATES THE AVERAGE MCNTHLY TEYPERATURE
Lasw FOR LATER CALGULATIONS IN SUBPROGRAM YIELDS

SERNe

Ctt“

Cttt##ztz#taaas*ttsixt*tst##:ﬂtt**ta*tutttt*:xs#t*a::*st*nx::a#t:s#*#ttttltat**z
CRERFEZR BRI AR B IF R R EA T U BN R EE R R XX AP AR ST AR RN ERI R Z N L S L T YRS IR AR R R L DN
QIAENSTON TMAV{12),TAVGI3L)
TSUM=0.9
00 5 MD=1,NOAYS
S TSUMSTIUA+TAVGIND)
TAAV(NMI=TIUM/MDAYS
SETURN
=ND
SURRSUTING IPROPTIMS, Ny MOAYSNM ,PRECIP JAREA,,D33ATE,, ACRGH,
X 3YPASSCISVILyamACCT
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THIS 3SUBROUTLLE OPTIMIZES THE AMOUMT OF [RRIGATION WATER
APPLLIED SINCE 700 MUCH WATER AT THE WRGNG TIME UF THE
GROWING SEASCON CAN REDUCE THE CRCP YILELDS

MCWMD=SMONTH CROP WLATER NEED FUR FOR MAXIMUM YIZLD
XMCWND = MCWND

XND = NUMBER 0OF DAY IN MONTH

ANDAYS = NUMBER OF JAYS [N 40NTH

CWND = CRGP WATER MEED

AVWT = AVAILABLE WwATER [N FIELC

RUSSELL W« LAFCRCE FEARUARY T , 1930

AEAL MCWND

DIMENSION SMACCTI13,9,5),AREA(S),DISVAL(9)
OIMENSIGN XMCaNDI(12,7)
[F{RYPASS.GTL.1) G0 TO 999

290 5 I=L,L2

00 5§ J=1.7

XMCAND (L, J)=C.0

XMCAND (S, L )1=4,60
XMCWND( 6y 11 =4.27
XMCWND(8,2)=38.2

AACWND(T s2)=6.560
XMCwWNDI8,2)=4.02

AMCANC(94+2) 23,13
XHCWND(6,3)=7,09
AMCHNDIT,3)=7.74
XMCWMD (3,3 )=23 .43
XMCRNDEI 7,4 129,03
AMCWND {3414 ) =6 .56
XHCWNDL 3,9 )=4.T4
XMCWND(346)=6.15
XACWND (4, 6)=6.15
XMCAND(6,81=7 .06
AMCAND (T 48 )=12.2

KACWND(By5i=5.5

XACANG (918 )26 .6

MCWND =X AC ANG{ MM, MCRAP)

IF { MCWND o LE . J«0 ) GL T2 50
Xk =ND

ANOJAYS = MDAYS

CAVAT=SHACCT INM 2 yMS 1 +SMACCT (MM, 2,45 ) +PREC [P +DSRATE
CWND = WCaMD = XND

AVaT = Caval = XxMDAYS

IF [ CwWND o LT « AVWaT ) GC TQ 59
DISVOL({MS) = DSRATE % AREA(MS)
Gad TG 999

DISVOLIMS)=0,0

CONT INUE

RETURM

EMD

SUARCUT [NE SEEPGE(S2, PANVOL , JASSEP ,DSEPRTI
JASEEP=RZ%DSEPAT/ 43540

IF{CASEEP .GT.PCNVCL)Y DASEEP=PCMVIL

50



PONVOL=PONVCL-UASEEP

RETURN
END
/730.35¢YSIN OD =

NC WEATHER mMODIF

NO MUNICIPAL [NPUT
GSEED MODEL=1,#PCNT=1.0,4END

COLBY, KANSAS
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£ALPHA 3BRUNTA=Q.79,3RUNTS=0.035,PAVLU=0.6,RCREP=Q.23+E=0,75)dSRATE=L453,

OCRM=! .0, GROW=L.25,PC/MAX=0,05,M0R0T=2,EFFIRR=1,4END

S3ETA HMAXSL44 152300 /L=65. yw=565.4START=L ,YSTART=1970+YEND=1378, DSEPRT=0.06,
INOST=1699,5TORM=4.5,DARCEQ=2,8YPASS=1,  TAREA=U.Q,NPLOTS=2,RATAYR=L

MPCFOM=1,8END
L68T60616124253
263790844125302
3667B1111144365
464741396141672
$668315311365381
&757916469129685
77880162911975¢6
478421443115729
3T7TT412248119646
L375757943116521
L1707460685119375
1268760565113286

1 1233 L4040
11231 14d3.2

3 410 929
5 4011030

//GT«FTOLFQOL DD UNIT=TAPES250+VOL=SER=5P3ERB+LABELSILs50L s [N}y
/7 DISP=(GLD  KEEP) ,03N=LCLAY.K520=T78,
/7 DC3=(LRECL=320y0LKS1LE=3340,RECFH=FT ,JEN=y)

/&
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ABSTRACT

Reliability of a supplemental irrigation system in Riley County,
Kansas 1s evaluated. A computer model continuously simulates the system
using historic weather data. Irrigation application rates of 1.0 inch/
day and 1.5 inch/day yield reliabilities of 58.6% and 55.2%, respectively.
Computations using average annual yield and net irrigation requirements
indicates a 497 reliability. Through management of irrigation application

rates, the system's reliability is improved.



