
Utah State University Utah State University 

DigitalCommons@USU DigitalCommons@USU 

Modeling US/IBP Desert Biome Digital Collection 

2-1972 

Annuals Annuals 

Not Listed 

Follow this and additional works at: https://digitalcommons.usu.edu/dbiome_model 

Recommended Citation Recommended Citation 
Annuals. 1972. U.S. International Biological Program, Desert Biome, Utah State University. Modeling 
Report Series Number 14. 

This Article is brought to you for free and open access by 
the US/IBP Desert Biome Digital Collection at 
DigitalCommons@USU. It has been accepted for 
inclusion in Modeling by an authorized administrator of 
DigitalCommons@USU. For more information, please 
contact digitalcommons@usu.edu. 

https://digitalcommons.usu.edu/
https://digitalcommons.usu.edu/dbiome_model
https://digitalcommons.usu.edu/dbiome
https://digitalcommons.usu.edu/dbiome_model?utm_source=digitalcommons.usu.edu%2Fdbiome_model%2F19&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:digitalcommons@usu.edu
http://library.usu.edu/
http://library.usu.edu/


MODELLING REPORT SERIES NUMBER 14 

ANNUALS 

VERSION 1 

DESERT BI OME 
UTAH STATE UNIVERSITY 

LOGAN, UTAH 84321 
FEBRUARY, 1972 

THE PREPARATION OF THIS MODEL WAS WHOLLY SUPPORTED THROUGH THE US/IBP 
DESERT BIOME PROGRAM, UNDER GRANT# GB 15886 FROM THE NATIONAL SCIENCE 
FOUNDATION. 
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I N T R O D U C T I O N 

Reports in this series are intended for internal use by Desert Biome 
collaborators. They are not to be quoted or referred to in formal 
publications. These reports have been produced by the Desert Biome 
Modelling Group, with the assistance of participants in the Desert Biome and 
other researchers. 

The main function of the models, at this stage of their development, 
is to provide guidance in the research efforts of the Biome. Therefore, it 
will be noted that most of the information which they contain is fragmentary 
evidence, best available estimates, arbitrary assumptions or non-Biome 
supported research. The collection and incorporation of more accurate 
data will come after these models have been prepared in this form. Validation 
of the models will also come later. 

Any use of the models must recognize the limitations imposed by their 
development at this early stage of research. 

(1) Biological interpretations must be performed with extreme 
caution. Output, for example, should be viewed in relation 
to system behavior (stability, general time relationships, 
relative magnitude of the variables, general responses to 
parameter modifications, etc.). These properties should be 
related to the processes incorporated in the model structure. 
No particular significance should be attached to the 
specific numbers given as output. 

(2) Data included in these models must not be used without 
explicit approval of the investigators who have supplied 
them to us. Please contact the Desert Biome Central Office 
for details. 

(3) The material contained in the models does not constitute 
publication. It is subject to revision. The modeling 
group requests that this material not be cited without 
their expressed permission. 

As particular models are revised we will be re-issuing them in 
new versions. The versions will be numbered according to the general 
scheme: 

Version 1. Mod.~ls which have been developed by the 
modeling group in isolation from subject 
area specialists who have provided the question 
which has been modeled. 

Version 2. Models revised to incorporate subject-areas 
specialist's criticisms. 

Version 3. Models revised to incorporate finds of biome­
sponsored research. 



A~NUALS: PRUC CDTIONS(~A!Nl; 

MI\/UALS: PRCC CPTl:Jf\S("1AINI; , ..................................................................... , 
,,. *I 
I* 'A"JNIJALS' WAS f\lJJLT IN RESPOf\SE TO FOUR RELATED t,./ 
/* QUFSTIONS (SEE ~CDFLLING REPORT SERIES NUMBER 11, *I 
/* 'QUESTIONS, VERSION l'I: *I 
I* •! 
I* AL0201 HOW DO THE SMALL MA"1"1ALS DIVIDE UP THE FOUD *I 
/* RESOU~CES AVAILABLE? */ 
I* *I 
I* AL02C2 WHAT ARE THE C~"1PARATIVE ROLES OF THE VEGETATION *I 
I* VS. SEEDS OF A~~UALS FOF USE BY RODENTS? *I 
I* *I 
/* AL0830 WHAT IS THE EFFECT OF VARYING 9IC~ASS GROWTH OF *I 
/* ANNUALS CN THEIR SEED P~OOUCT!ON? *I 
I* 
I* 
I* 
I* 
I* 
I* ,,. 
I* 
I* 
I* 
I* 
I* 
I* 

AL09Ql W~AT rs THE EFFECT OF THE Tl~ING AND QUALITY OF 
ANNUALS CN RODENT REPRODUCTION? 

'ANNUALS' IS THE FIRST HALF OF THE ANNUALS-RODENT MODEL 
NEED~D TO ANSWER THESE QUESTIONS. THE ANNUALS GERMINATE, 
GROW, AND SET SEED IN ~ESPO~SE TO SEASON CHANGES, 
TEMPERATURE, RAINFALL (FOR GERMINATION), AND SOJL MOISTURE 
(FnR GROWTH). THE EFFECTS OF HERBIVOKY AND GRANIVORY ON 
THE POPULATION DYNAMICS or THE ANNUALS WILL BE SIMULATED 
WHEN A RODENT MODEL HAS BEEN BUILT ANO INTERFACED WITH 
THIS ~ODEL. 

*I 
*I 
*I ., 
*I 
*I 
*I 
*I 
*I 
*I 
*I 
*I 
*I 

!*********************************************************************! 
I* *I 

' . 
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ANNUALS: PROC OPTIONSIMAINI; 

I* *I 
I*********************************'************************************ I 
I* *I 
I* THIS PROGRA~ SIMULATES THE YEARLY GROWTH ANO SEED *I 
I* PRODUCTION OF TWO SETS OF DESERT ANNUALS (SUMMER ANNUALS *I 
I* ·ANO WINTER ANNUALSI, WHICH HAVE THE FOLLOWING BASIC LIFE */ 
I* CYCLES: */ 
I* *I 
I* SUMMER ANNUALS GERMINATE IN THE LATE SPRING OR *I 
I* SU~MER (DEPENDING ON THE SITE LOCATIONI, USUALLY *I 
I* GROW FOR 2~3 MONTHS, ANO THEN SET SEED AND DIE IN *I 
/* LATE SUMMER OR AUTUMN. *I 
I* *I 
/* WINTER ANNUALS MAY GERMIN~TE fITHER IN AUTUMN OR *I 
/* EARLY SPRING, DEPENDING ON-LOCATION AND THE SEASONAL *I 
/* RAINFALL PATTERN. IF AUTUMN GERMINATION OCCURS, */ 
/* THE PLANTS CVER-WINTER AS SMALL ROSETTES. ACTIVE *I 
I* GROWTH OCCURS IN THE SPRING, WITH SEED SET ANO DEATH */ 
I* OCCURING IN LATE SPRING OR EARLY SUMMER. *I 
I* *I 
/* THE PROGRAM HAS A STANDARD WEEKLY 'DC' LOOP NESTED *I 
I* INSIDE A 'RAINFALL EVENT' LOOP. AT THE START OF.EACH YEAR */ 
I* DURING THE SIMULATION, THE WEEKS WHICH CONSTITUTE THE */ 
I* BEGlNNING OF 'SPRING', 'SUM,'IER', 'AUTUMN', ANO 'WINTER', *I 
/* RESPECTIVELY, ARE READ IN FOR TH~T YEAR. FOR A GIVEN YEAR, */ 
/* THE WEEK ANQ AMOU~H O_F THE FIRST RAINFALL EVENT ARE READ IN. *I 
I* THIS DETERMINES THE VALUE OF T~E WEEK_OF_NEXT_RA(N. THE */ 
I* '00' LOOP THEN ADVANCES UNTIL THAT RAINFALL EVENT OCCURS. *I 
I* AND ITS A.FFECT 01\ THE ANNUALS IS SIMULATED. THAT WEEK THEN *I 
/* BECOMES THE WEEK_OF_LAST_RAIN. THEN THE WEEK AND THE *I 
I* AMOUNT OF THE NEXT RAINFALL EVENT ARE READ IN, A NEW */ 
/* WEEK_OF_NEXT_RAIN IS COMPUTED, AND THE 'DO' LOOP THEN */ 
/* ADVANCES FROM WEEK_OF_LAST_RAIN TO THE WEEK_OF_NEXT_RAIN. */ 
/* THIS PROCESS OF·READING IN THE WEEK AND THE AMOUNT OF THE */ 
I* NEXT RAINFALL EVENT CONTINUES THROUGH THE REMAINDER OF *I 
I* THAT YEAR. */ 
I* *I 
/*********************************************************************/ 
I* *I 

.. . .. , 
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ANNUALS: PC!,JC UPTIONS(MAIN); 

I* *I 
/*********************************************************************/ 
I* *I 
/* THE ASSUMPTIONS USED IN THIS PROGRAM ARE A$ FGLLCWS *I 
I* AND Wf.PE MADE WITH TUCSON, ARIZCNA [N MINO: */ 
I* 
I* 
I* 
I* 
I* 
I* 
I* 
I* 
I* 
I* 
I* 
I* 
I* 
I* 
I* 
I* 
I* 
I* 
I* 
I" 
I* 
I* 
I* 
I* 
I* 
I* 
I" 
/t. 
I* 
I* 
I* 
I* 
I" 
I* 
I* 
I* 
I* 
/u 

I* 
I* 
I* 
I* 

1. 

·2. 

3. 

4. 

5. 

*I 
WINTER PAINS ARE FRONT.AL AND CF L'JWER INTENSITY THAN */ 
THE SUMMER RAINS, WHICH ARE CONVECTIONAL. ASSUME THAT *I 
THE F~ACTION OF RAINFALL WHICH INFILTRATES IN THE SUM~ER *I 
IS 0.4; IF IT'S NOT SUMMER, ASSUME THAT 0.8 INFILTRAT~S. *I 

*I 
POTENTIAL EVAPOTRANSPIRATIO~ (PET) IS CALCULATED WITH */ 
THE BLAINEY-CRIODLE FGR~ULE _('EMPIRICAL METHCDS OF *I 
PREDICTING EVAP~TRANSPIRATICN USING AIR TEMPERATURE AS *I 
THE PRIMARY. VARIABLE', Illo ASAE CONFERENCE PROCE:EDINGS: *I 
EVAPOTRANSPtRATION AND ITS POLE IN WATER RESOURCE */ 
MANAGEMENT, CHICAGO, ILL., DEC. 5 f. 6, 19661. THE *I 
CCVER COEFFICIENT USED IN THIS FORMULA IS BROKEN INTO *I 
TWO PARTS: 11 PERFNNIAL_COVF.R_COEFFICIENT = 0.25, AND *I 
21 ANNUAL_COVER_COEFFICIENT WHICH RANGES BETWEEN ZERO *I 
AND 0.05 AND IS A FUNCTION CF THE BIC~ASS OF THE ANNUALS.*/ 
(NOTE: THE BLAINEY-CRIDDLE FCRMULA OVERESTIMATES PET */ 
IN SUMMER ANC UNDERESTIMATES IT IN WINTER.I *f 

ACTUAL EVAPOTRANSPIRATION IAETI IS OBTAINED BY REDUCING 
PET BY THE DIMENSIONLESS RATIO: !SOIL MOISTURE/FIELD 
CAPACITY). THIS IS A CGMMON EMPIRICAL PROCEDURE AND 
CAUSES THE SCIL TO DRY OUT AT A DECREASING RATE FROM 
THE TIME OF WETTING. 

*I 
*I 
*I 
*I 
*I 
*I 
*I 

SOIL MOISTURE IS REPRESENTED BY THE VARIABLt 'SOIL_~ATER'*/ 
ANO IS THE; MOISTURE BY VOLU~E IN THE TOP LAYE~ OF *I 
SOIL OF THICKNESS 'SUIL_DEPTH'. FIELD CAPACITY IS */ 
ASSU~F.D TO BE lBi ANO WILT POINTS FOR THE ANNUALS ARE */ 
WINTER_WILT_POINT ANO SUM~ER_WILT_POINT, RESPECTIVELY. *I 

*I 
GERMINATICN BIOMASS OF THE ANNUALS IS ASSUMED TO RE A */ 
FUNCTION OF THREE FACTORS: */ 

A. SEASCN OF THE YEAR */ 
0.· RAINFALL IN A GIVEN WEEK *I 
C. SEED ~ESE~VES IN THE SOIL *I 

*I 
A MAXIMUM FRACTION OF THE StEDS ARE ALLOWED TO GERMINATE *I 
IN ANY PARTICULAR WEEK, AS OETER~INED BY THE PARAMETERS */ 
'M.AX_FRACTIO~_SUMMER_GE~MINATION' AND */ 
1 MAX_FRACTIC~_WINTER_GER~INATION'. *I 

*I 
!***************************************•*****************************/ 
I• *I 

-. 
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ANNUALS: PROC OPTIONS(~AIN); 

I* *I 
/*********************************************************************' 
I* *I 
I* 
I* 
I* 
I* 
I* 
I* 
I* 
'* 
I* 
I* 
I* 
I* 
I* 
I* 
I* 
I* 
I* 
I* 
I* 
'* 
I* 
I* 
I* 
I* ,. 
I* 
I* 
I* 
'* 
I* 

6. WEEKLY BIOMASS INCREMENT IS ASSUMED TO SE A PRODUCT OF: *I 
*I 
*I 
*I 
*I 
*I 
*I 
*I 
*I 
*I 
*I 
*I 

7. 

8. 

A. OIO~ASS ALREADY PPESENT 
B. A GAUSSIAN FUNCTION OF MEAN AIR TEMPERATURE 
C. A SOIL MOISTURE FiCTCR 
O. A 'MAXIMU~ GKOWTH RATE', REPRESENTING THE LAR1,EST 

POSSIBLE FRACTIONAL INCREASE IN A WEEK WHEN ALL 
CONDITIOhS ARE OPTIMAL. 

THE SIZE OF THE SEED CROP IS A FUNCTION OF TOTAL 
BIOMASS AT THE TIME OF SEED.SET, SEED RESERVES IN THE 
SCIL ARE DECREMENTED BY THE AMOUNT LOST IN GERMINATION. 
OTHER LOSSE~ (RODENTS, ANTS, FUNGUS, ETC.) ARE NUT 
INCLUDED ■ A RODENT MOCEL WILL BE BUILT TO INTERFACE 
WITH THIS MODEL. 

*' 
*I 
*I 

THE WEEKLY MEAN TEMPERATURE HAS BEEN GIVEN A SINUSOIDAL */ 
SHAPE WHICH REFLECTS THE LONG-TERM MEAN VALUES. THE *I 
PRESENT STATE OF THE PROGRAM DOFS NOT WARRANT USING *I 
REAL TEMPERATURE DATA WHICH FLUXUATES FROM YEAR TG YEAR. *I 

*I 
9, THE UNITS USED ARE: */ 

RAINFALL IS IN MILLIMETERS/WEEK. *I 
EVAPORATION VARIABLES ARE IN MILLIMETERS/WEEK. *I 
SOIL MOISTURE VARIABLES ARE IN UNITS OF l MOISTURE *I 

BY VGLUME. 
TEMPERATURES ARE IN CEGREES CELSIUS. 
ALL BIOMASS VARIABLES (E.G., 'GREEN_VEG', 

'WEEKLY_PRODUCTICN','ANNUAL_SFFD') ARE IN 
UNITS Cf GRAMS/SQ. ~ETER. 

*I 
*I 
*I 
*I 
*I 
*I 

/*********************************************************************' 
I* *I 

• • ,f • 
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ANNUALS: P~OC OPTIONS(~AINI: 

I* *I 
!**************•*************************************•****************/ 
I* *I 
I* TAKING JAN. l AS THE FIRST DAY OF WEEK l, THE FOLLOWING TABLE*/ 
/* INDICATES THE DATE CORRESPGNDING• TO THE FIRST DAY OF *I 
I* EACH·SUCCEfDING WEEK: *I 
I* •t 
t• WEEK DATE WEEK DATE WEEK DATE */ 
/* l JAN 1 19 ~AY 7 37 SEPT '10 *I 
I* 2 8 20 14 38 17 *I 
/* 3· 15 21 21 39 24 *I 
/* 4 22 22 28 40 OCT l */ 
I* 5 29 23 JUNE 4 41 7 */ 
/* 6 FEB 5 24 11 42 15 */ 
I* 1 12 25 18 43 22 *I 
,. 8 19 26 25 44 29 ., 
/* 9 26 27 JULY 2 45 NOV 5 *I 
I* 10 MARCH 5 28 9 46 12 *I 
,. 11 12 29 16 47 19 */ 
,. 12 19 30 23 48 26 ., 
t• 13 26 31 30 49 DEC 3 */ 
I* 14 APRIL 2 32 AUG 6 50 10 */ 
I* 15 9 33 13 51 17 •i 
/* 16 16 34 20 52 24 */ 
/* 17 23 35 27 *I 
/* 18 30 36 SEPT 3 */ 
I* *I 
'********••························································· ... , , .. 
I* , .. AVERAGE MONTHLY VALUES FOR TUCSCN, ARIZONA 

*I 
*I 
.. / 
.. , (SOURCE: JAEGER, 'NORTH AMERICAN DESERTS', CHAPTER 21 

I* 
I* 
I* 
I* ?Al'II 

J F M 

/ .. ( IN.I .72 1.01 .61 
I• (M"I.I 18.3 25.7 15.5 , .. ,. 
I* 
I* 
I* 
I* 
I* 
I* 

DAYS 
CF 

Fl A IN 

MEAN 
TEMP 
(FI 

I• ( C: I 
I* 

4 

50 
10 

4 

54 
12 

4 

58 
14 

A 

.31 
7.9 

2 

66 
19 

M 

.21 
5.3 

74 
23 

J J A s 0 N D *I 
*I 
*I 

.16 1.98 2.11 1.46 .63 .45 .82 .. , 
4.1 50.3 55.l 37.l 16.0 11.4 20.8 */ 

1 

82 
28 

9 

87 
30 

9 

84 
29 

5 

81 
27 

4 

70 
21 

2 

59 
15 

4 

52 
11 

.. , 
*I 
*I ., 
•I 
*I 
*I 
.. , 
.. , ., 

, ........................................................................................................... , 
I• •I 

... . .. .. 
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2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

ANNUALS: PROC OPTIONSIMAINI; 

I* *I 
'******************************************************·***************/ 
I* *I 
/* DECLARATIONS AND SOME INITIALIZATIONS (THESE VALUES ARE */ 
/* APPROPRIATE FOR TUCSQN, ARIZONA) *I 
I* *I 
!*********************************************************************! 
I* *I 
DCL #_YEARS_TC_RUN FIXED BIN; 
DCL AUT.UMN BIT Ill INITl'O'BJ; 
DCL AUTUMN_MOISTURE_FACTOR_AXIS 141 INITI0,0,1.0,1.01; 
DCL BOUNDS 1121 FLOAT DEC INITl40,0,25,0,.50,0,10,0,50,0,5,0J; 
DCL COEFFICIENT_AXIS IZJ INITI0,0.051; 
DCL CURRENT_~EEK FIXED BIN lNITllJ; 
DCL CURRENT_WEEK_OF_RUN FIXED BIN; 
DCL OEBUG_RUN BITll); 
DCL FALSE BIT Ill INITl'O'BI; 
DCL FUNCTIONS_DESIRED BIT(ll; 
DCL INFILTRATION FLOAT DEC INIT IOI; I* MILLIMETERS OF WATER *I 
DCL MAX_FRACTICN_SUMMER_GERMINATION FLOAT; 
DCL MAX_FRACTICN_WINTER_GERMINATION FLOAT; 
DCL 1T_HAS~RAINED BIT Ill INITl'O'BI; 
DCL MAX_SUMMER_GROWTH_RATE FLOAT DEC; 
DCL MAX_WINTER_GROWTH_RATE FLOAT DEC; 
DCL OUTPUT_DATA (601 CHARl130) VAR; 
DCL OUTPUT_LINE FIXED BIN INIT(4); 
DCL RAIN_AXIS 141 INITI0,10,20,50); 
DCL RAIN_THIS_WEEK INITIOI: 
DCL RUNOFF INIT IOI; . I* p,IILLIMETERS OF WATER *I 

. DCL SEASON CHARl61; 
DCL SDIL_WATER_AXIS 151 INITI0,4,8,12,161; 
DCL SPRING BIT Ill INITl'O'BJ; 
DCL SPRING_MOISTURE_FACTGR_AXIS 141 INITI0,0,1.0,1.0I; 
DCL SUMMER BIT 111 INITI '0'81; 
DCL SUMMER_GERMINATION_BIOMASS INITIOI; 
DCL SUMMER_GREEN_VEG_AXIS (31 INITI0,20,1001: 
DCL SUMMER_INFILTRATING_FRACTION INITl.41; I* FRACTION INFILTRATING *I 
DCL SUMMER_MOISTURt_FACTOR_AXIS 141 INITI0,0,1.0,1.0I; 
DCL SUMMER_SEED_CROP INITIOI; 
DCL SUMMER_SEED_CROP_AXIS 131 INITI0,2,31; 
DCL SUMMER_SOIL_WATER_AXIS 151 INITI0,0.5,1.0,1.0,1.0I: 
DCL SUMMER_WEEKLY_PRODUCTION INii10J; 
DCL T~IS_WEEK FIXED INIT(OI; 
DCL TR-UE BIT Ill INITl'l'BI; 
DCL VEG_AXIS 121 INITI0,501; 
DCL WEEKLY_FRACTION_ANNUAL_OAY_HRS(52); 
DCL WEEKLY_MEAN_TEMPl521; 

.. . . . 
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41 
'•2 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 

54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

ANNUALS: PP~C OPTIONS(~AINJ; 

DCL WEEK_GF_LAST_KAIN FIXED DIN !NITllJ; 
OCL WEEK_OF_NEXT_RAIN FIXED BIN INITIOI; 
DCL WINTER BIT Ill_ INITl'l'BI; 
DCL WINTER_GERMINATION_BIOMASS INIT(OI; 
DCL WINTER_GREEN_VEG_AXIS 131 INIT(0,20,1001; 
DCL w!NTER_INFILTRATING_FRACTION INIT(.81: I* FRACTION INFILTRATING *I 
DCL WINTEP_SEED_CROP INITIO); 
DCL WINTER_SEED_CROP_AXIS (31 INITIC,2,31; 
OCL WINTER_SCIL_WATER_AXIS 151 INIT(0,0.33,0.67,1.0,l.OI; 
DCL WINTFR_WEEKLY_PRODUCTION INIT(O); 
OCL YEAR_OF_NEXT_RAIN FIXED BIN INIT(ll; 
DCL YEAR_OF_RUN FIXED SIN INITllJ; 
OPEN FILEISYSPRINTI LINESIZE(l301; 
I* *I 
!**********************••••••••••*••••••••••••••***•**************•***/ 
I• *I 
I* INITIALIZATION OF PARAMETERS (THESE VALUES ARE APPROPRIATE •/ 
I* F~R TUCSON, ARIZONA) *I 
I* *I 
1••···························································•*******/ 
I* *I 
FIELO_CAPACITY=lB; t• % P.,OISTURF. BY VOLUME *I 
MAX_FRACTYCN_SUMMER_GERMl~ATION=.10; I•. 1"AXIMUM PER WEEK *I 
MAX_FRACTION_W!NTER_GERMINAT!ON=.10; I* MAXIMUM PER WEEK *I 
MAX_SUMMER_GRCWTH_RATE=.BO; I* FRACTIONAL INCREASE/WEEK *I 
MAX_W!NTER_GROWTH_RATE=.40; /* FRACTIONAL INCREASE/WEEK •I 
OPTIMUM_SUMMER_ANNUAL_TE1"P= 28; /* OPTIMUM GROWTH TEMPERATURE *I 
OPTIMUM_WINTER_ANNUAL_TE1"P= 17; I* OPTIMUM GROWTH TEMPERATURE *I 
PERENNIAL_COVER_COEFF!CIENT=0.25; I* D!P.,ENSIONLESS *I 
PAIN= O; I* MILL ll-lETERS *I 
S~IL_DEPTH=300; I* 1"1LL !METERS *I 
SOIL_•,IATER=l5; I* l MOISTURE ijY VOLUME *I 
SIJ'lMER_ANNUAL_SEED:l. 0; I* GKAMS/SQ. METER *I 
SUMMER_GPEEN_VEG= O; I* GRAMS/SQ. METER *I 
SU~MER_GR"WTH_TEMP_WIOTH=5.0; I* DEGREES CELSIUS *I 
Wl~TER_ANNUAL_SEED=l.O; I* GRAMS/SQ. METER *I 
WINTER_GREEN_VEG= 3; I* GPAMS/SQ. METER *I 
WINTER_GROWTH_TEMP_WIDTH=3.0; I* DEGREES CELSIUS *I 

... ~ . 
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71 
72 
73 
74 

ANNUALS: PROC OPTJONSl~AJNI; 

I* *I 
'****************.****************************************************/ 
I* *I 
I* ***** OUTPUT OPTIONS***** *I 
I* *I 
I* l. #_YEARS_TO_RUN IS THE NUMBER OF YEARS THAT THE PROGRAM */ 
I* • Will SIMULATE *I 
I* *I 
/* DEFAULT VALUE IS #_YEARS_TO_RUN=l *I 
I* , *I 
I* 2. FUNCTIONS_DESJRED='TRUE1 GIVES GRAPHS OF All THE FUNCTIONS *I 
/* THAT ARE USED IN THE PRCGRAM */ 
I* *I 
I* DEFAULT VALUE IS FUNCTJONS_DESIRED = 'FALSE' *I 
I* *I 
I* 3. REPORT=l GIVES A GRAPH OF WEEKLY_l"EAN_TEMP, SOIL_WATER, *./ 
/* GERMINATION_BIOMASS, WEEKLY PRODUCTICN, GREEN VEGETATION*/ 
I* AND WINTER_ANNUAL_SEED AS A FU~CTION OF CURRENT_WEEK *I 
I* *I 
I* REPORT=2 GIVES A TABLE OF SEASON, WEEKLY_MEAN_TEMP, */ 
I* RAIN_THIS_WEEK, POTENTJAL_EVAPOTRANSPIRATION, *I 
I* ACTUAL_EVAPOTRANSPIRATION, SCIL_WATER, GERMINATION */ 
I* BIOMASS, WEEKLY PRODUCTION, GRlEN VEGETATION, *I 
I* WINTER_ANNUAL_SEED AND SUMMER_ANNUAL_SEED AS A FUNCTION *I 
I* OF CURRENT_"EEK. *I 
I* THIS OPTION SHOULD BE USED FOR DEBUG RUNS. *I 

-I* • *I 
/* DEFAULT VALUE IS REPORT=l. T~E GRAPH TAKES ABOUT TWICE *I 
I* AS MUCH TIME TO EXECUTE AS DOES THE TABLE, BUT IS *I 
/* EASIER TO READ • */ 
I* *I 
I* 4. DEBUG_RUN = 'TRUE' Will PRINT VALUES OF All THE IMPORTANT *I 
/* VARIABLES EACH WEEK GF THE RUN FOR DEBUGING PURPOSES */ 
I* *I 
I* DEFAULT VAl~E IS DEBUG_RUN = 'FALSE' *I 
I* *I 
'*********************************************************************/ 
I* *I 
#_YEARS_TO_RUN=l; I* DEFAULT IS A 1-YEAR RUN */ 
DERUG~RUN = FALSE; I* DEFAULT VALUE JS FALSE *I 
FUNCTIONS_DESIRED = FALSE; I* DEFAULT VALUE IS FALSE */ 
PEPORT=l; I* DEFAULT IS GRAPH OUTPUT *I 

' . . . 
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75 

76 

ANNUALS: PROC 0PTIONStMAINI; 

I* *I 
!*********************************************************************! 
I* *I 
I* THE FOLLOWING 'GET LIST' IS FOR READING IN VALUES FOR *I 
I* WEEKLY_FRACTION_ANNUAL_DAV_HRS AND WEEKLV_MEAN_TEMP *I 
I* *I 
I* HERE ARE SAMPLE DATA CARDS IAPPFOPRIATE FOR TUCSONI *I 
I* *I 
I* WEEKLV_FRACTION_ANNUAL_DAV_HRS: *I 
I* *I 
I* .0164 .0166 .0167 .0169 .0171 .0174 .0177 .0180 *I 
I* .0183 .0187 .0191 .0194 .0198 .0202 .0205 .0209 *I 
I* .0212 .0215 .0217 .0220 .0222 .0223 .0224 .0225 *I 
I* .0225 .0225 .0224 .0223 .0222 .0220 .0217 .0215 *I 
I* .0212 .0209 .0205 .0202 .0198 .0194 .0191 .0187 *I 
I* .0183 .0180 .0177 .0174 .0111 .0169 .0167 .0166 ~ 
I* .0164 .0164 .0164 .0164 *I 
I* *' 
I* WEEKLV_MEAN_TEMP: *I 
I* *I 
I* 10.2 10.0 10.0 10.0 10.2 10.6 11.1 11.1 12,513.3 *I 
I* 14■ 3 15.3 16,417.6 18,7 20,0 21,Z 22,3 23,5 24,6 *I 
I* 25,6 26,6 27.4 28.2 28,8 29.3 29.7 29,9 30,C 29.9 *I 
I* 29.7 29,3 28.8 28.2 27.4 26,6 25,6 24.6 23,5 22.3 *I 
I* 21.2 19,9 18,7 17.6 16.4 15.3 14:3 13.3 12,511.7 *I 
I* 11.1 10,6 *I 
I* *I 
!*********************************************************************! 
I* *I 
GET LIST IWEEKLV_FRACTIO~_ANNUAL_DAV_HRS, WEEKLV_~EAN_TEMP); 
I* *I 
!*********************************************************************/ 
I* *I 
I* THE FOLLOWING 'GET DATA' IS FOR READING IN VALUES TO *I 
/* CVERRIDE ANY OF THE DEFAULT INITIALIZATIONS, A SAl1PLE *I 
I* DATA CARD WOULD BE: *I 
I* *I 
I* #_VEARS_TO_RUN=5,WINTER_GREEN_VEG=30,FIELO_CAPACITY=l5; *I 
I* • " *I 
!*********************************************************************! 
I* *I 
GET DATA; 

... . . . 
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ANNUALS: PR□C 0PTI0NS(MA!N); 

I* *I 
!*********************************************************************! 
I* *I 
/* HEADINGS FOR OUTPUT TABLE */ 
I* *I 
I**************·******************************************************* I 
I* *I 
IF REP0RT=2 THEN DO; 

I* 

PUT STRING I0UTPUT_0ATAllll E0ITl'YEAR','WEEK','SEAS0N','TEMP', 
'RAIN','PET', 'AET' ,'SOIL' ,'GERMINATION' ,'WEEKLY' ,'GREEN', 
'WINTER','SUMMER'I 
IXl31,A,X(31,A,Xl31,A,Xl31,A,X(41,A,Xl31,A,Xl41,A,Xl51,A,Xl41, 
A,Xl51,A,X(71,A,Xl61,A,X(31,AI; 

PUT STRING IOUTPUT_OATAl2l) EDIT I' IC I', 1 (MM) 1 ,' IMMI ','IMM) 1 , 
1 WATER 1 , 'BI CM.ASS',' PRODUCT ION• , 1 VEGETATION' 1 'SE ED' , ' SEED' I 
(Xl261,A,X(51,A 1 X(31,A 1 X(31,A,X(41,A,X(5),A,X(51,A,X(3),A, 
Xl4) ,A,Xl51 ,Al; 

PUT STRING (0UTPUT_0.ATA1311 E0ITl'('.g)','IG/SQ.Ml','IG/SQ.l'I', 
1 1G/SC.~1 1 , 1 1G/SC.MI',' IG/SQ,Ml'I 
IXl571,A,Xl61,.A,Xl51,A,Xl51,A,Xl31,A,Xlll,AI; 

ENO; 
*I 

!*********************************************************************/ 
I* *I 
/* PRINT GRAPHS OF ALL THE FUNCTIO~S USE0 IN THE PROGRAM *I 
I* *I 
!*********************************************************************/ 
I* *I 
IF FUNCTIONS_0ESIRE0 THEN DO; 

CALL PUT_CURVEl'FIG. 1, ANNUAL VEG(XI VS COVER C0EFIYI', 
VEG_.AXIS,COEFFICIENT_AXISI; 

CALL PUT_CURVEl'FIG, 2, RAINFALLIXI VS SUMMER GERMINATION'II 
1 FACTOR I YI ',RAIN_.AXIS,SUMMER_MCISTURE_FACTOR_AXIS);. 

PUT PAGE; 
CALL PUT_CURVEl'FIG. 3, SOIL WATERIXI VS SUMMER GROWTH FACTORIYl1

1 

~0IL_W.ATER_.AXIS,SUMl'ER_SOIL_WATER_AXISI; 
CALL PUT_CURVEI 'FIG. 4, SUMMER GREEN VEGIXI VS SEED CROPIYI', 

SUMMER_GREEN_VEG_AXIS,SUMMER_SEf0_CR0P_AXISl; 
PUT PAGE; 
CALL PUT_CURVEI 'FIG. 5, RAINFALL I XI VS SPRING GERMINATION'II 

' FACTORIYl',RAIN_AXIS,SPRING_MGISTURE_FACTOR_AXISI; 
CALL PUT_CURVEl'FIG. 6, RAINFALLIXI VS AUTUMN GERMINATION'! I 

1 FACTOR I YI 1 , RA I N_.AX IS, AlJJUMN_MC• I STURE_FACTGR_A XIS I; 
PUT PAGE; 
CALL DlfT_CURVE('FIG. 7, SOIL l'lATER(lCl VS WINTER GROWTH FACTORIYI', 

S0IL_"ATER_AXIS,"INTER_SCIL_WATER_.AXISI; 
CALL PUT_CURVEl'FIG. B, WINTER GREH, VEGIXI VS SEED CR0PIYI', 

WINTER_GREEN_VEG_.AXIS,WINTER_SEE0_CROP_AXISI; 
PUT PAGE; 
ENO; 

.. . . . 
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104 

ANNUALS: PRQC OPTIONS(MAIN); 

I* *I 
!******~**************************************************************/ 
I* *I 
I* STATEMENT LABEL 'NEW_OATE:• IS THE START OF THE EVENT LOOP. *I 
I* *I 
/* THE FOLLOWING 'SET DATA' IS FOR READING IN THE WEEK AND *I 
/* THE AMOUNT-OF THE NEXT RAINFALL EVENT. TYPICAL ENTRIES *I 
I* ON A DATA CARD WOULD BE: */ 
I* *I 
I* NEXT_WEEK= 41, RAIN= 35.0; *I 
I* *I 
/* (THIS INDICATES THAT IT RAINED 35 ~ILLIMETERS DURING *I 
I* THE SECOND WEEK OF OCTOBER) •t· 
I* *I 
!*********************************************************************! 
I* *I 
NEW_DATE: 

GET DATA; 
IF DEBUG_RUN THEN 

PUT SKIP(21 DATA INEXT_WEEK,RAINI; 
I* *I 
'*********************************************************************! 

• I* *I 
I* THE FOLLOWING SECTION IS FOR KEEPING TRACK OF THE CORRECT *I 
/* YEAR AND WEEK DURING THE SIMULATION. IGNORE THJS *I 
I* PART AND GQ TO THE NEXT PAGE. */ 
I* *I 
!*********************************************************************! 
I* *I 

IF NEXT_hEEK < THIS_~EEK THEN 
YEAR_OF_NEXT_RAIN=YEAR_OF_NEXT_RAIN+l; 

THIS_WEEK=NEXT_WEEK; 
WEEK_CF _NHT _RA I N=NE XT _WEEK+52* ( YEA!<._CF _NEXT _RA I N-11 ; 

. . 
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ANNUALS: PROC OPTIONSIMAINJ; 

I* *I 
/*********************************************************************/ 
I* *I 
I* START OF THE WEEKLY TI~ING LGCP *I 
I* *I 
/* THE TIME INTERVAL IS ONE WEEK. TIME ADVANCES FROM THE WEEK *I 
I* OF THE LAST RAINFALL EVENT TO THE WEEK OF THE NEXT *I 
I* RAINFALL EVENT. THE ONLY TIME-VARIABLE THAT IS *I 
/* SIGNIFICANT WITHIN THIS WEEK LOOP IS 'CURRENT_WEEK', *I 
/* WHICH ADVANCES FROM 1 TO 52 DURING A GIVEN YEAR OF *I 
/* THE SIMULATION. *I 
I* *I 
'*********************************************************************' 
I* *I 
DO CURRENT_WEEK_GF_RUN = WEEK_CF_LAST_RAIN TO WEEK_CF_NEXT_RAIN; 

I* 

YEAR_OF_RUN=((CURRENT_WEEK_OF_RUN-11/521+1; 
CURRENT_WEEK=CURRENT_WEEK_OF_RUN-52*1YEAR_OF_RUN-1J; 
IF YEAR_OF_RUN > #_YEARS_TO_RUN THEN GO TO ENO_PROGRAM; 
IF DEBUG_RUN THEN 

PUT SKIPl21 DATA ICURRENT_WEEKI; 
*I 

!*********************************************************************' 
I* *I 
/* AT THE BEGINNING OF EACH YEAR, READ IN IVIA THE *I 
I* 'GET LIST'I "THE WEEKS OF THE SEASON CHANGES, *I 
/* [SAMPLE DATA: 10 22 38 501 */ 
I* *I 
!*********************************************************************' 

·t* *I 
112 IF CURRENT_WEEK=l THEN DO; 
114 GET LIST IWEEK_SPRING_BEGINS,WEEK_SUMMER_BEGINS, 

WEEK_AUTUMN_BEGINS,WEEK_WINTER_BEGINSI; 
115 IF DEBUG_RUN THEN 
116 PUT DATAIWEEK_SPRING_BEGINS,WEEK_SUMMER_BEGINS, 

WEEK_AUTUMN_BEGINS,WEEK_WINTER_BEGINSJ; 
117 END; 

118 
119 
121 

I* *I 
'*********************************************************************' 
I* • *I 
/* SEE IF IT RAINED THIS WEEK AND SET 'RAIN_THIS_WEEK' *I 
I* ACCORDINGLY. IIT_HAS_RAINED IS A VARIABLE WHICH IS *I 
/* EITHER 'TRUE' OR 'FALSE'! */ 
I* *I 
/*********************************************************************/ 
I* *I 
IT_HAS_RAINED =ICURRENT_~EEK_OF_RUN = WEEK_OF_NEXT_RAINI; 
IF IT_HAS_RAINED THEN RAIN_THIS_WEEK=RAIN; 

ELSE RAIN_THIS_WEEK=C; 

... 
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124 
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132 
133 
134 

135 
137 
138 
139 
140 
141 
142 

ANNUALS: PPOC OPTIONSIMAINI; 

I* *I 
/*********************************************************************/ 
I* • *I 
I* DETERMINE WHAT THE SEASON IS. !WINTER, SPRING, SU~MER, *I 
I* AND AUT.UMN ARE 'TRUE' OR 'FALSE' VARIABLESI *I 
I* *I 
!*********************************************************************/ 
I* *I 
WINTER= (CURRENT_WEEK>=WEEK_WINTE~_BEGINS 

,I CURRENT_WEEK<WEE.K_SPR I NG_BEG INS I; 
SPRING= (CURRENT_~EEK>=WEEK_SPRING_BEGINS 

& CURRENT_WEEK<WEEK_SUMMER_BEGINSI; 
SUMMER= (CURRENT_WEEK>=~EEK_SUMMER_BEGINS 

& CURRENT_WEEK<WEEK_AUTUMN_BEGINSJ; 
AUTUMN= (CURRENT_WEEK>=WEEK_AUTUMN_BEGINS 

& CURRENT_WEEK<WEEK_WINTER_BEGINSI; 
I* *I 
I**************************************************************·******* I 
I* • *I 
/* IF IT HAS RAINED THIS WEEK, CALCULATE RUNOFF, INFILTRATION, *I 
I* ANO UPDATE SOIL WATER, KEEPING IT LESS THAN OR EQUAL */ 
I* TO FIELD CAPACITY (RUNOFF, INFILTRATION, AND *I 
/* DEEP-PERCOLATION ARE IN MM OF WATER; SOIL_WATER IS IN *I 
I* t MOlSlURE eY VDLU~E IN THE TOP LAYER OF SOIL OF *I 
/* THICKNESS 'SOIL_DEPTH1.I *I 
I* *I 
/*********************************************************************/ 
I* *I 
IF IT_HAS_RAINEO THEN DO; 

IF S~MMER THE~ INFILTRATION= RAIN_THIS_WEEK 
*SUMMER_INFILTRATING_FRACTION; 

ELSE INFILTRATION= RAlN_THIS_WEEK 
*WINTER_INFILTRATING_FRACTION; 

RUNOFF=RAIN_THIS_WEEK-INFILTRATION; 
SOIL_WATER=SOIL~WATER+(INFILTRATION/SOIL_DEPTHl*lOO; 
IF DEB.UG_RUN THEN 

PUT SKIP(21 DATA(RAIN_THIS_WEEK,INFILTRATION,RUNOFF,. 
SOIL_WATERI; 

IF SOIL_WATER > FIELD_CAPACITY THEN oo; 
DEEP_PERCOLATION=SOl~_DEPTH*(SOIL_WATER-FIELD_CAPACITYl/100; 
SOIL_WATER=FIELD_CAPACITY; 

ENO; 

IF DEBUG_RUN THEN 
PUT SKIPl21 DATAIOEEP_PERCCLATION,SCIL_WATERI; 

ENO; 

• .. • 4 

PAGE 14 



143 
145 

146 
147 

148 

149 

150 

151 
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156 
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161 

ANNUALS: PR0C 0PTIONSl~AINI; 

I* 
I* 

*I 
*I 

1••·································································•·1 
I* *I 
/* CALCULATE POTENTIAL EVAP0RATRANSPIRATI0N, ACTUAL *I 
I* "EVAPORTANSPIRATI0N, ANO UPDATE SOIL WATER. PET ANO •I 
I*- AET ARE IN MM OF WATER/WEEK. *I 
I* *I 
1••··································································•1 
I* *I 
IF SUMMER THEN VE~~SUMMER_GREEN_VEG; 

ELSE VEG=WINTER~GREEN_VEG; 
/* SEE FIGURE l FOR THE FOLLOWING FUNCTION *I 

ANNUAL_COVER_C0EFFICIENT=CURVEIVEG,VEG_AXIS,COEFFICIENT_AXISI; 
C0VER_COEFFICIENT=PERENNIAL_COVER_COEFFICIENT 

+ANNUAL_COVER_COEFFICIENT; 
POTENTIAL_EVAPCTRANSPIRATI0N = 25.4*COVER_COEFFICIENT 

*ll.8*HEEKLY_MEAN_TEMPICURRENT_WEEKl+321 
*WEEKLY_FRACTION_ANNUAL_0AY_HRSICURRENT_WEEKI; 

ACTUAL_EVAP0TRANSPIRATION=POTENTIAL_EVAPOTRANSPIRATION 
*IS0IL_WATER/FIEL0_CAPACITYI; 

S0IL_WATER = SOIL_WATER 
- IACTUAL_EVAPOTRANSPIRATI0N/SOIL_0EPTHl*l00; 

IF 0EBUG_RUN THEN • 

I* 

PUT SKIPl21 DATA (POTENTIAL_EVAPOTRANSPIRATI0N, 
ACTUAL_EVAPOTRANSPIRATION,~OIL_WATERJ; 

*I 

1••··································································•1 I* *I 
I* GERMINATION CF SUMMER ANNUALS */ 
I* •I 
1•••*************************************••·························••1 
IF SUMMER & IT_HAS_RAINEC THEN oo; 

• I* SEE FIGURE 2 FOR THE FOLLOWING FUNCTION •t 
·suMMER_MOISTURE_FACT0R=CURVE(RAIN_THIS_wEEK, 

RAIN_AXIS,SUMMER_MOISTURE_FACTOR_AXISI; 
SUMMER_GERMINATICN_BIOMASS=MAX_FRACTICN_SUMMER_GERMINATI0N 

*SUMMER_MOISTURE_FACTCR*SUMMER_ANNUAL_SEE0i 
SUMMER_ANNUAL_SEE0=SUMMER_ANNUAL_SEE0 

-SUMMER_GERMINATI0N_BICMASS; 
SUMMER_GREEN_VEG=SUMMER_GREEN_VEG+SUMMER_GERMINATION_810MASS; 
IF 0EBUG_RUN THEN 

PUT SKIP121 DATA (SUMMER_ANNUAL_SEE0,SUMMER_MOISTURE_FACTOR, 
SUMMER_GERMINATI0N_BICMASS,SUMMER_GREEN_VEGI; 

ENO; 

. ' . -
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178 
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180 

ANNUALS: PROC OPTIONS(MAINI; 

I* ., 
1••·····················································•·*~•·······••1 I• •I 
1•· GROWTP OF SUMMER ANNUALS •t 
I• •1 

1••··································································•1 I• •t 
IF SUMMER_GREEN_VEG ~= 0 THEN DO; 

SUMMER_TEMP_FACTOR~EXPl-.5*l(OPTIMUM_SUMMER_ANNUAL_TEMP 
-WEEKLY_MEAN_TEMP(CURRENT_WEEKII/ 

SUMMER_GROWTH_TEMP_WIDTHl**21; 

I• 

I• SEE FIGURE 3 FOR THE FOLLOWlNG FUNCTION •I 
SUMMER_SOlL_WATER_FACTOR=CURVE(SOlL_WATER,SOIL_WATER_AXIS, 

SUMMER_SOIL_WATER_AXISI; 
SUMMER_GROWTH_RATE=MAX_SUMMER_GROWTH_RATE•SUMMER_TEMP_FACTOR 

*SUMMER_SCIL_WATER_FACTQR; 
SUMMER_WEEKLY_PROOUCTION=SUMMER_GROWTH_RATE*SUMMER_GREEN_VEG; 
SUMMER_GREEN_VEG=SUMMER_GREEN_VEG+SUMMER_WEEKLY_PRODUCTION; 
IF OEBUG_RUN THEN 

PUT SKIP(21 DATA ISUMMER_TEMP_FACTOR,SUMMER_SOIL_WATER_FACTOR, 
SUMMER_GROWTH_RATE, SUMMER_WHKL Y_PRODUC T ION, 
SUMMER_GREEN_VEG,WEEKLY.MEAN_TEMP(CURRENT_WEEKI); 

ENO; 
•1 

1••·································································••1 ,. •1 
t• SEED SET FOR SUMMER ANNUALS •t 
,. •I 

1••·································································•·1 I* •t 
IF CU~RENT_WEEK = WEEK_AUTUMN_BEGINS THEN DO; 

• I* SEE FIGURE 4 FOR THE FOLLOWlNG FUNCTION */ 
SUMMER_SEED_CROP = CURVEISUMMER_GREEN_VEG, 

SUMMER_GREEN_VEG_AXIS,SUMMER_SEEO_CROP_AXISI; 
SUMMER_ANNUAL_SEEO=SUMMER_ANNUAl_SEED+SUMMER_SEED_CROP; 
SUMMER_GREEN_VEG=O; 
SUMMER_WEEKLY_PRCDUCTION=C; 
IF DE8UG_RUN THEN 

PUT SKIP(21 DATA (SUMMER_SEEO_CROP,SUMMER_ANNUAL_SEED, 
SUMMER_GREEN_VEGI; 

END; 

. . 
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192 

193 

194 

195 
196 
197 

198 

ANNUALS: PRQC OPTIONSIMAI~I; 

I* *I 
!*********************************************************************/ 
I* • *I 
I* SPRING GERMINATION OF WINTER ANNUALS *I 
I* *I 
!*********************************************************************/ 
IF'SPRING & IT_HAS_RAINEO THEN DO; 

I* 

I* SEE FIGURE 5 FOR THE FOLLOWING FUNCTION *I 
SPRING_MOISTURE_FACTOR=CURVEIRAIN_THIS_WEEK, 

. RAIN_AXIS,SPRING_MOISTURE_FACTOR_AXISI; 
WI NTER_GER'M INA TI CN_B I OMASS=MAX_FRACT ION_W INTER_GER MI NAT ION 

*SPRING_MOISTURE_FACTOR*WINTER_ANNUAL_SEED; 
WINTER_ANNUAL_SEEO=WINTER_ANNUAL_SEED 

-WINTER_GERMINATION_BIOMASS; 
WINTER_GREEN_VEG=WINTER_GREEN_VEG+WINTER_GERMINATION_BIOMASS; 
IF DEBUG_RUN THEN 

PUT SKIPl21 DATA IWINTER_ANNUAL_SEED,SPRING_MOISTURE_FACTOR, 
WINTER_GERMINATION_BIOMASS,WINTER_GREEN_VEGI; 

ENO; 
*I 

/*********************************************************************/ 
I* *I 
I* AUTUMN GERMINATION OF WINTER.ANNUALS *I 
I* *I 
!**********************************~**********************************/ 
I* *I 
IF AUTUMN & IT_HAS_RAINEC THEN. DO; 

I* SEE FIGURE 6 FOR THE FOLLOWING FUNCTION *I 
AUTUMN_MOISTURE_FACTOR=CURVEIRAIN_THIS_WEEK, 

RAIN_AXIS,AUTUMN_MOISTURE_FACTOR_AXISI; 
WINTER_GERMINATION_BIOMASS=MAX_FRACTION_WINTER_GERMINATION 

*AUTUMN_MOISTURf_FACTCR*WINTER_ANNUAL_SEEO; 
WINTER_ANNUAL_SEEO=WINTER_ANNUAL_SEED 

-WINTER_GERMINATION_BIOMASS; 
WINTER_GREEN_VEG=WINTER_GREEN_VEG+WINTER_GERMINATION_BIOMASS; 
IF DEBUG_RUN THEN 

PUT SKIPl21 DATA (WINTER_ANNUAL_SEED,AUTUMN_MOISTURE_FACTOR, 
WINTER_GERMINATION_BIOMASS,WINTER_GREEN_VEGI; 

ENO; 

.. .. . . 
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208 

209 

211 

212 
213 
214 
215 
216 

217 

ANNUALS: PROC OPTIONSIMAINI; 

I* *I 
!*********************************************************************/ 
I* • *I 
/* GROWTH OF WINTER ANNUALS (GROWTH CAN TAKE PLACE IN AUTUMN, */ 
I* WINTER,. OR SPRING -- ALL THAT'S RECUIRED IS THAT SOME *I 
/* GERMINATJON HAS OCCURRED) */ 
I*. *I 
!*********************************************************************! 
I* *I 
IF WINTER_GREEN_VEG ,= 0 THEN DO; 

WINTER_TE~P_FACTOR=EXPl-.5*110PTIMU~_WINTER_ANNUAL_TEMP 
-WEEKLY_MEAN_TEMPICURRENT_WEEKII/ 

WINTER_GROWTH_TEMP_WIDTHl**2); 
/* SEE FIGURE 7 FOR THE FOLLOWING FUNCTION */ 

WINTER_SOIL_WATER_FACTOR=CURVEISOIL_WATER,SOIL_WATER_AXIS, 
WINTER_SOIL_WATER_AXISI; 

W!NTER_GROWTH_RATE=MAX_WINTER_GRGWTH_RATE*WINTER_TEMP_FACTOR 
*WINTER_SCIL_WATER_FACTOR; 

WINTER_WEEKLY_PRODUCTION=WINTER_GROWTH_RATE*WINTER_GREEN_VEG; 
WINTER_GREEN_VEG=WINTER_GREEN_VEG+WINTER_WEEKLY_PROOUCTION; 
IF DEBUG_RUN THEN 

PUT SKIP121 DATA IWINTER_TEMP_FACTOR,WINTER_SOIL_WATER_FACTOR, 
WINTER_GROWTH_RATE,WINTER_WEEKLY_PROOUCTION, 
WINTER_GREEN_VEG,WEEKLY_MEAN_TEMP(CURRENT_WEEKII; 

ENO; 
I* *I 
!*********************************************************************/ 
I* *I 
I* SEED SET FOR klNTER ANNUALS *I 
I* *I 
/*********************************************************************/ 
I* *I 
IF CURRENT_WEEK = WEEK_SU~MER_BEGINS THEN DO; 

/* SEE FIGURE 8 FOR THE FOLLOWING FUNCTION *I 
WINTER~SEEO_CROP = CURVEIWINTER_GREEN_VEG, 

WINTER_GREEN_VEG_AXIS,kINTER_SEEO_CROP_AXISI; 
WINTER_ANNUAL_SEED=WINTER_ANNUAL_SEED+WINTER_SEED_CROP; 
WINTER_GREEN_VEG=O; • 
WINTER_WEEKLY_PROOUCTION=O; 
IF DEBUG_RUN THEN 

PUT SKIPl21 DATA IWINTER_SEEO_CROP,WINTER_ANNUAL_SEED, 
WINTER_GREEN_VEGJ; 

ENO; 

.. • "I .. 

PAGE 18 



218 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 

235 
237 
239 
241 
243 
244 
245 

246 
247 
248 
250 
251 
252 
253 
254 
255 

ANNUALS: PROC OPTIONSIMAINI; 

I* *I 

1••··································································•1 I* *I 
I• OUTPUT SECTION */ 
I• *I , ..................................................................... , 
I• •I 
IF WINTER_GREEN_VEG ,= 0 THEN DO; 

GERMINATICN_8IO~ASS=WINTER_GER~lNATIO~_BIOMASS; 
PRODUCTION=WINTER_WEEKLY_PRODUCTION; 
VEG=WINTEP_GREEN_VEG; • 
WINTER_WEEKLY_PRODUCTION=O; 
WINTER_GERMINA1ION_BIOMASS=O; 
END; 

EL SE DO; 
GERMINATION_BIOMASS=SUMMER_GERMINATION_BIOMASS; 
PROOUCTICN=SUMMER_WEEKLY_PRODUCTION; 
VEG=SUMMER_GREEN_VEG; 
SUMMER_WEEKLY_PRODUCTION=O; 
SUMMER_GERMINATION_BIOMASS=O; 
ENO; 

IF REPORT=l THEN 
CALL PRTPLTICURRENT_WEEK,WEEKLY_MEAN_TEMPICURRENT_WEEKI, 

SCIL_WATER,GERMINATION_BICMASS1 PROOUCTION,VEG1 

WINTER_ANNUAL_SEED,BOUNDSI; 
IF REPORT=2 THEN DO; 

IF WINTER THEN SEASON='WINTER';. 
ELSE IF SPRING THEN SEASON='SPRING'; 
ELSE IF SUMMER THEN SEASON='SUM~ER'; 
ELSE SEASON='AUTUMN'; 

OUTPUT_LINE=OUTPUT_LINE+l; 
PUT STRING IOUTPUT_DATAIOUTPUT_LINEII EDIT IYEAR_OF_RUN, 

CURRENT_WEEK1 SEASON, WEEKLY_~EA~_TEMPICUARENT_WEEKI, 
RAIN_THIS_WEEK,POTENTIAL_EVAPCTRANSPIRATION, 
ACTUAL_EVAPOTRANSPIRATION,SCIL_WATER,GERMINATION_BIOMASS, 
PRODUCTION, VEG, WINTER_ANNUAL_SEED, SUMMER_ANNUAL_SEEOI 

END; 

I X I 4 I ,·F ( 2 I , X ( 5 I I F ( 2 I , X I 4 I , A , X I 3 I , F I 4 , l I , X t 3 I , f ( 5 , l I , X I 2 I , 
F14,ll,X(31,Fl4,11,Xl41,F!6,21,X(51,Fl6,31,Xl81,Fl5,21,X18I, 
FI 5, 21 , X 17 I , F ( 4, 11 , XI 5 I , F ( 4, 111 ; 

IF REPORT=2 THEN 
IF MODICURRENT_WEEK_OF_RUN,521 = 0 THEN DO; 

PUT PAGE; 
DO Ll~E=l TO CUTPUT_LINE; 

PUT EDIT (OUTPUT_DATA(LINEII ISKIP,AI; 
END; 

OUTPUT_LINE=4; 
END; 

. . . . 
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ANNUALS: PROC OPTIONSIMAINI; 

I• •I 

1••··••*••··························································••1 I• •1 
I• END OF THE WEEKLY TIMING LCOP •I 
I• •I 

1••·································································••1 I• • •I 
256 END; 

I* •I 

1••··································································•1 

257 
258 
259 
260 

I• *I 
I• RESET CERTAIN VARIABLES, THEN GO TO THE BEGINNING OF THE •I 
I• PROGRAM AND READ IN OAlE OF THE NEXT RAINFALL EVENT •I 
I• •I 

1••··································································•1 I* •I 
RAIN:O; 
IT_HAS_RAINEO: FALSE; 
WEEK_OF_LAST_RAIN: CURRENT_WEEK_OF_RUN; 
GO TO NEW_OATE; 

. -
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.. 
ANNUALS: PROC OPTIONSl~AINI; PAGE 21 

I* *I 
!*********************************************************************! 
I* *I 
I* HERE IS A tCMPLETE LISTING OF THE DATA DECK USED TO *I 
I* GE~ERATE THE REPOPT•2 OUTPUT: *I 
I* *I 
I* .0183 .0187 .0191 .0194 .Cl98 .0202 .0205 ~020~ *I 
I* .0212 .0215 .0211 .0220 .c222 .0223 .0224 .0225 *I 
I* .0225 .0225 .0224 .0223 .0222 .0220 .0217 .0215 *I 
I* .0212 .0209 .0205 .0202 .0198 .0194 .0191 .0187 *I 
I* .0183 .0180 .0177 .0174 .0171 .0169 .0167 .0166 *I 
I* .0164 .0164 .0164 .0164 *I 
I* 10.2 10.0 10.0 10.0 10.2 10.6 11.1 11.7 12.5 13.3 *I , •. 14.3 15.3 16.4 17.6 18.7 20.0 21.2 22.3 23.5 24.6 *I 
'* 25.6 26.6 27.4 28.2 28.8 29.3 29.7 29.9 30.0 29.9 *I 
I* 29.7 29.3 28.8 28.2 27.4 26.6 25.6 24.6 23.5 22.3 *I 
I* 21.2 19.9 18.7 17.6 16.4 15.3 14.3 13.3 12.5 11.7 *I 
I* 11.1 10.6 '. *I 
I* #_YEARS_TO_RUN•l~FUNCTIONS_OESIRED•'l'B,REPORT•2; *I 
I* NEXT_WEEK• 2, RAIN• 1.0; *I 
I* 10 22 3 8 50 *I 
I* NEXT_WEEK• 4, RAIN• 4.6; *I 
I* NEXT_WEEK= 6, RAIN• 8.6; *I 
I* NEXT_WfEK• 7, RAIN• 1.1; *I 
I* NEXT_WEEK• 9, RAIN• 5. 1: *I 
I* NEXT_WEEK•lO, RAIN• 23.6; *I 
I* NEXT_WEEK•15, RAIN• 1.8; *I 
I* NEXT_WEEK=27, RAIN= 10.1; *I 
I* NEXT_WEEK=29, RAIN= 1.5; *I 
I* NEXT_WEEK=30,.RAIN= 32.2; *I 
I* NEXT_WEEK=31, RAIN= 45.9; *I 
I* NEXT_WEEK=32, RAIN• 6.3: *I 
I* NEXT_WEEK=33, RAIN= 2. 5; *I 
I* NEXT_WEEK•34, RAIN• 10.7; *I 
I* NEXT_WEEK=40, RAIN• 11.9; *I 
I* NEXT_WEEK=46, RAIN= 31.0; *I 
I* NEXT_WEEK=51, RAIN= 8.9; *I 
I* NEXT_WEEK=52, RAIN= so.1; *I 
I* NEXT_WEEK• 2, RAIN= 22.9; *I 
I* 10 22 3 8 50 *I 
I* NEXT_WEEK= 3, RAIN= 15.0; *I 
I* NEXT_WEEK= 6~ RAIN= 4.8; *I 
I* NEXT_WEEK= 7, RAIN• 4.9; *I 
I* NEXT_WEEK= 8, RAIN• 10.7; *I 
I* NEXT_WEEK=lO, RAIN• 5.8; *I 
I* NEXT_WEEK~ll, RAIN• 1.s; *I 
·I* NEXT_WEEK=l2, RAIN• 5.4; *I 
I* NEXT_WEEK=15, RAIN= 9.1; *I 
I* NEXT_WEEK•l8, RAIN• 6 • 6; *I 
I* NEXT_WEEK•19, RAIN• o.a: *I 
I* NEXT_WEEK•27, RAIN• 1.5; *I 
I* NEXT_WEEK=28, RAIN• l. 5; *I 
I* . NEXT_WEEK=29, RAIN• 16.1; *I 
I* NEXT_WEEK=30, RAIN• 15.2; *I 
I* NEXT_WEEK=31, RAIN• 4.3; *I 



ANNUALS: PR0C 0PTI0NS(MAINI; 

I* NEXT_WEEK=32~ RAIN= 4.1; *I 
I* NEXT_WEEK=33, RAIN= 38.1; *I 
/* NEXT_WEEK=34, RAIN= 6.9; *I 
/* NEXT_WEEK=35, RAIN= 0.5; *I 
I* NEXT_WEEK=36, RAIN= 18.3; *I 
I* NEXT_WEEK=37, RAIN= 9.7; *I 
'* NEXT_WEEK=42, RAIN= 2.8; *' 
/* NEXT_WEEK•43, RAIN= 3.0; *I 
I* NEXT_WEEK=45, RAIN= 23.l; *I 
/* NEXT_WEEK=46, RAIN• 35.l; *I 
I* NEXT_WEEK=48, RAIN= 2.5; *I 
/* NEXT_WEEK=49, RAIN= 10.9; *I 
I* NEXT_WEEK=50, -RAIN= 2.5; *I 
I* NEXT_WEEK=52, RAIN= 10.2; *I 
I* NEXT_WEEK= l; *I 
I* *I 
'*********************************************************************' 
I* *I 

. . 
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261 
262 
263 

264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
296 
287 
288 
289 
290 
291 
292 
293 
294 
295 
296 
297 
298 
299 
300 
301 
302 
303 
3(14 
305 
306 
307 

ANMUALS: PROC OPTIONS(MAINI; 

I* *I 
!*********************************************************************! 
I* *I 
I* P~T_CW~VE PROCEDLRE *I 
I* *I 
!*********************************************************************! 
I* *I 
PUT_CURVE: PRCCIH,XVAL1 YVALll 

DCL XVALl*l 1 YVAL(*l,H CHARl*l,GRAPHl20,401CHARl11; 
OtLI ISTORE,JSTOREll20I; 

/*THIS MAY BE TOO S"'ALL IN SOME CASES*/ 
NOIM=OIMIXVAL1 ll; 

IF NOIM>20 THEN 
00; 
PUT SKIP LISTIH, ' TOO SMALL'I; 
RE TURN; 
ENO; 

XMIN=XVAL(ll; 
XMAX=XVALINOIMI; 
YMAX=YVAL(ll; 
YMIN=YVAL(ll; 

00 11=2 TO NOIM; 
Y~IN=,.[N(YMIN,YVALIIIII; 
Y"'AX=MAXIY"-AX,YVAL(l11 I; 
ENO; 

XOIV=(XMAX-XMINl•0.025; 
YDIV=IYM~X-YMINl*0.05; 
GRAPHl*,*I=' •; 

00 K=l TO NOIM; 
J=CEILIIXVAL(KI-XMINi/XOIV-0.5); 

IF J>40 THEN 
J=40; 
IF J<l THEN 
J=ll 

I=CEILIIYMAX-YVALIKII/YOIV-0.51; 
IF I>20 THEN 
1=20; 
IF I <l THEN 
I=ll 

ISTOREIKl=I; 
JSTORE(Kl=J; 
GRAPHll ,JI='*'; 
ENO; 
00 N=2 TO NOIM; 

00 J=JSTOREIN-11+1 TO JSTOREINl-1; 
GPAO=IISTOREINI-ISTOREIN-lll/lJSTOREINI-JSTOREIN-111; 
C=ISTCREINI-IGRAD•JSTCRE(NII; 
I=CEILIGRAD*J+CI; 
GRAPH( I ,JI=' +1 ; 

ENO; 
ENO; 

PUT SKIPl21; 
DG M=l TO 20; 

IF M=l THEN 
PUT SKIP EOITIYMAX,1 +1 ,GRAPHll,*II 

-" .. 

PAGE 23 



308 
308 
309 

310 
310 

311 
312 

313 
314 
315 

316 
317 
318 
319 
320 
322 
324 
325 
327 
328 
329 
330 
331 
332 

ANNUALS: PROC OPTIONS(MAI~I; 

ICOLl201,Elll,41,CCLl341,A,COL(351,40 Al; 
ELSE 

IF M=20 T.HE~ 
PUT SKIP EDITIYMIN,'+',GRAPHl20,*II 

ICOLl2Cl,Elll,41,COLl341,A,~OLl351, 
40 Al; 

ELSE 
PUT SKIP EDITl'l',GPAPHIM,*11 

ICOLl341 1 A,COLl351,40 Al; 
ENO; PUT SKIP EDIT('+ ___________________________ +' I 

I COLI 35 I , A I; 
PUT SKIP EOIT(XMIN,XMAXIICCL(351,Elll,41,COLl641,Elll,411; 
PUT SKIP(21EOITIHIICOLl291,AI; 
END PUT_CURVE; 

I* *I 
!*********************************************************************' 
I* *I 
/* INTERPOLATICN PROCEDURE */ ,. ., 
'*********************************************************************' 
I* *I 
CURVE : PROCIX,XVAL,YVALI; 
DCL I FIXED AIN INTERNAL, X FLOAT DEC; 
DCL XVALl*I, YVALl*I; 

NDIM=DIM(XVAL,11; 
IF X <= XVALlll THEN RETURN IYVAL(lll; 
IF X >= XVAL(NDIMI THEN RETURN· l~VALINDIMII; 
DO I = l TO NDIM; 

IF XV~L I I I > X THEN DO; 

END; 
END; 

AM= IYVALIII-YVALII-111/IXVALIII-XVALII-lll; 
C = YVALIII-AM*XVALIII; 
~ETURN I AM*X+C I; 

END CURVE; 

... 
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333 
3:14 
335 

336 

33 7 

338 
339 

340 
341 
342 
343 
344 
345 
347 

348 
349 

350 
351 
352 

353 
354 
355 

356 
357 
358 
359 
360 
361 
362 
363 
364 
365 
366 
367 

368 
369 
370 

ANN~ALS: PROC CPTIONS(~ATllll; 

I* *I 
/*****************-**************•************************************! 
I* *I ,. 
I* 

GRAPHING PROCEDURE *I 
*I 

'****•****************************************************************! 
I* *I 
P~TPLT: PROC IX,Wl,W2,w3,W4,W5,W6,BCUND51; 
DCL BOUNDS l*I FLOAT DEC; 
DCL HEADING C~AR 1401 VAR INIT 

('GRAPH OF ANNUALS MCDEL OUTPUT'); 
DCL YLABEL 161 CHAR 1111 VAR INIT 

I• TEMPERATURE',' MOISTURE 1

, 'GE~" INA TION1

, •PRODUCTION', 1 GREEN VEG 1

, 

'WINTER SEED'); 
DCL XLABEL CHAR 1101 VAR INIT 

('WEEK'); 
DCL ALINE CHAR 170i; 
DC L SYMB 16 l CHAR 111 IN IT 

l'T','M','G','P','V','S'I; 
DCL X FIXED BIN; 
DCL XV 161 FLCAT DEC; 
DCL NDIV 161 FIXED BIN 131,0I; 
DCL DIV (61 FLOAT DEC STATIC; 
DCL FIRST_PASS BIT Ill STATIC INIT 1'1'81; 
IF FIRST_PASS THEN DO; 
FIRST_PASS = •o•s; 
I* HEADING *I 
PUT EDIT !HEADING} ICOLl331,AJ; 
PUT SKIP 131 EDIT l'SYMBOL','MINIMUM','GRAPHING','MAXIMUM'I 
ICOLl191,A,COLl331,A,COLl591,A,COLl,21 1 A); 
DO I = l TO 6; 
J = 2 * I; 
PUT SKIP EDIT ISYMBIIl,BCUNDSIJl,YLABELIIl, 1 .VS.',XLABEL,BOUNDS(J-lll 

(COLI 21 I ,A, 
COL I 311, EI 11, 41, COL I 511 , A, COL I 641 ,A, COL 171 I , A, COL I 90 I, E 111,411 ; 

ENO; 
PUT SKIPIZI EDIT IXLABEL,YLABELllll IC0Ll51,A,COLl151,AI; 
PUT SKIP 121; 
I* SCALE *I 
DO I = l TO 6; 
J = 2 * I; 
DIV! I I = IBOUNDSIJ-11-BOUNDSIJI 1/70; 
ENO; 
ENO; I* END FIRST_PASS SECTION*/ 
.XV(ll = Wl; 
XVl21 = W2; 
XVl31 = W3; 
XV I 41 = W4; 
XVl51 = W5; 
XVl61 = W6; 
AL IlllE 

SUBS TR !ALINE, 1,11= 1 .'; 

S1JBST'l(ALINE,70,ll='•'; 
D'J I = l Tfl 6; 

- Ill. • 4 
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371 
172 
373 
375 
377 
378 
379 

380 
381 
382 

383 

ANNUALS: PROC OPT[ONS(MAINI; 

J = 2 * I; 
ND[VIII = IXVIII-BOUNOS(Jll/DIVIII ♦ 0.5; 
IF NO[V Ill <= l THEN NOIVIII = 1: 
IF NDIV Ill > 70 THEN NOIVIII = 70; 
SUBS TRI ALINE ,NOIV( 11, l l=SYMBI [I; 
EI\JO; 
PUT EDIT IX,XVlll,ALINEI 

ICOLl41,F14,0I ,COLl181,F15,21,COLl3ll, Al; 
RETURN; 
END PRTPLT; 
EN O_PROGRAM: 

PUT PAGE; 
E~D ANNUALS; t• ENO OF PRCGRAM *I 
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ANNUALS: PRQC OPTIONS(MAIN); 

DCL NO. IOF.NTIFIER 

338 

3 

4 

334 

5 

6 

7 

6 

316 

ACTUAL_EVAPOTRANSP!PAT!O~ 

ALINE 

AM 

ANNUAL_COVER_COEFFICIENT 

ANNUALS 

AUTUMN 

AUTUMN_MOISTURE_FACTOR 

AUTUMN_MOISTURE_FACTCR_AXIS 

BOUNDS 

BOUNDS 

C 

CEIL 

COEFFIC!ENT_AXIS 

COVE~_CCEFFICIENT 

********* CURRENT_WEEK 

***•***** CU~RENT_WEEK_OF_RUN 

CURVE 

ATT~IBUTE AND CROSS-REFERENCE TABLE 

ATTRIBUT~S AND REFERENCES 

AUTOMATIC,ALIGNED,CECIMAL,FLOAT(Sl~GLEI 
149,150,152,245 

AUTOMATIC,UNALIGNEO,STRING(701,CHARACTER 
367,368,369,377,379 

AUTOMATTC,ALIGNED,OECIMAL,FLOAT(SINGLEI 
327,328,329 

AUTOMATIC,ALIGNED,DECIMAL,FLOAT(SINGLEI 
146,147 

ENTRY,DECI~AL,FLOAT(SINGLEI 

AUTOMATIC,UNALIGNEO,INITIAL,STRING(ll,BIT 
125,190 

AUTCMATIC,ALIGNED,CECIMAL,FLOATISING~EI 
192,193,197 

(41AUTOMATIC,ALIGNED,INITIAL,DECIMAL,FLCAT(SINGLEI 
92,192 

l*IPARAMETER,ALIGNEO,DECIMAL,FLOATISINGLEI 
333;352,352,358,358,372 

1121AUTOMATIC,ALIGNEO,INITIAL,DECIMAL,FLCAT(SINGLEI 
234 

AUTOMATIC,ALIGNED,DECIMAL,FLOAT(SINGLEI 
299,300,328,329 

GENERIC,BUILT-IN FUNCTION 
282,287,300 

(21AUTCMATIC,ALIGNED,INITIAL,QECIMAL,FLCAT(SINGLEI 
85,146 

AUTCMATIC,ALIGNED,CECIMAL,FLCAT(SINGLEI 
147,148 

. ~ 
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AUTCMATIC,ALIGNED,INITIAL,BINARY,FJXED(l5,0I 
107,lll,112,122,122,123,123,124,124,125,125,148,148,164,170,172,201 
207,209,234,234,245,245 

AUTOMATIC,ALIGNED,BINARV,FIXEO(l5,0I 
105,106,107,118,248,259 

ENTRY,DECl~AL,FLGAT(SJNGLEI 



AN~UALS: PPJC OPTIONS(MAINI; 

DCL ~O. IDENTIFIER 

9 DEBUG_RUM 

DfE P _PERC':JLATICN 

OIM 

343 DIV 

382 ENO_PROGRAM 

EXP 

10 FALSE 

FI ELO_CAPAC ITY 

344 FIRST_PASS 

11 FUNCTIONS_DESIREO 

GERMINATION_BIOMASS 

GRAD 

262 GRAPH 

262 H 

335 HEADING 

317 *"'******* I 

****II<•*** 

~ 

ATTRIBUTES AND REfE~ENCES 

14b,l55,l65,174,183,192,202,2ll 

AUTCMATIC,UNALIGNED,STRINGlll,BIT 
72,99,11G~ll5,133,l39,151,159,169,178,l87,l96,206,215 

AUTOMATIC,ALIGNED,DEC!MAL,FLOATISINGLEI 
137,140 

GENERIC,BUILT-IN FUNCTION 
264,31S 

l61STATIC,ALIGNED,DECIMAL,FLOATISINGLEI 
35a,312 

STATEMENT LABEL CONSTANT 
109 

GENERIC,BUILT-IN FUNCTION 
164,201 

AUTOMATIC,UNALIGNEO,INITIAL,STRINGlll,BIT 
72,73,258 

AUTOMATIC,ALIGNEO,DECIMAL,FLOATISINGLE) 
54,135,137,138,149 

STATIC,UNALIGNED,INITIAL,STRING(ll,BIT 
345,347 

AUTOMATIC,UNALIGNEO,STRINGlll,BIT 
73,83 

AUTCMATIC,ALIGNED,OECIMAL,FLOATISINGLEI 
220,227,234,245 

AUTOMATIC,ALIGNED,DECIMAL,FLOATISINGLE) 
298,299,300 

120,40)AUTOMATIC,UNALIGNED,STRINGlll,CHARACTER 
280,294,301,307,309,310 

PARAMETER,UNALIGNED,STRINGl*l,CHARACTER 
261,267,314 

AUTOMATIC,UNALIGNED,INITIAL,STRING(40l,CHARACTER,VARYING 
348 

AUTCMATIC,ALIGNED,BINARY,FIXED(l5,01 
324,325,327,327,327,327,328,328 

PAGE 28 

AUTOMATIC,ALIGNED,BINARY,FIXEOll5,0l 
287,288,289,290,291,292,294,300,301,350,351,352,352,356,357,358,37C 



A~~UALS: P~oc OPTIO~S{UAJN); 

DCL NO. I DENT IF !ER 

********* II 

12 INFILTRATIQN 

263 ********* IS TCP E 

15 IT_HAS_RAINED 

2 ********* #_YEARS_TO_RUN 

********* J 

263 ********* JSTCRE 

********* K 

********* LINE 

********* M 

MAX 

13 MAX_FRACTION_SUMMER_GERMINATION 

14 MAX_FRACTION_WINTER_GERMINATICN 

16 MAX_SUMMER_GROWTH_RATE 

17 MAX_WINTER_GROWTH_RATE 

MIN 

MOD 

ATTRIBUTES AND REFERENCES 

371,372,372,372,371,374,375,376,377,377 

AUTGMATIC,ALIGNED,BINARY,FIXED(l5,01 
274,275,2_76 

AUTQMATIC,ALISNEO,INITIAL,DECIMAL,FLOAT(SINGLEI 
129,130,131,132,134 

120)AUTOMATIC,ALIGNED,BINARY,FIXEDl15,0l 
292,298,298,299 

AUTOMATIC,UNALIGNED,INITIAL,STRINGlll,BIT 
118,119,126,153,181,190,258 

AUTOMATIC,ALIGNED,BINARY,FIXED(l5,0I 
71,108 

.. ,. ~ -
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AUTOMATIC,ALIGNED,BINARY,FIXED(l5,0I 
28~,283,284,285,286,293,294,297,300,301,351,352,352,357,358,358,371 
372 

120}AUTOMATIC,ALIGNED,BINARY,FIXEDfl5,0I 
293,297,297,298,298,299 

AUTOMATIC,ALIGNED,BINARY,FIXED(l5,0I 
281,282,287,292,293 

AUTOMATIC,ALIGNED,BINARY,FIXED(l5,0) 
251,252 

AUTOMATIC,ALIGNED,BINARY,FIXEDl15,0I 
305,306,308,310 

GENERIC,BUILT-IN FUNCTION 
276 

AUTOMATIC,ALIGNED,DECIMAL,FLOAT(SINGLEl 
55,156 

AUTCMATIC,ALIGNED,OECIMAL,FLOATISINGLEI 
56,184,193 

AUTOMATIC,ALIGNED,CECIMAL,FLOAT(SINGLEl 
57,166 

AUTCMATIC,ALIGNED,DECIMAL,FLOAT(SINGLE) 
58,203 

GENERIC,BUILT-IN FUNCTION 
275 

GENERIC,BUILT-IN FUNCTION 



ANNUALS: PPOC OPTIONS(MA!Nl; 

OCL NO. InENT IF !ER 

********* N 

**"'****** ND!'-' 

342 NDIV 

9~ NEW_DATE 

********* NEXT_WEEK 

OPTIMUM_SUMMER_ANNUAL_TEMP 

OPTIMUM_WlNTER_ANNUAl_TEMP 

18 OUTPUT_DATA 

19 ********* OUTPUT_l!NE 

PERENNIAL_COVER_COEFFICIENT 

POTENTIAL_EVAPOTRANSPIRATION 

PRODUCT ION 

333 PR T Pl T 

261 PUT_CURVE 

RAIN 

20 f<.A I N_A XIS 

21 RAIN_THIS_WEEK 

ATTRIBUTES ANO REFERENCES 

248 

AUTCMATIC,ALIGNED,BINARY,FIXEDl15,Cl 
296,297,297,298,298,298,298,299,299 

AUTCMATIC,ALIGNED,BINARY,FIXEDll5,0l 
264,265,271,274,281,296,319,322,323,324 

(6IAUTCMATIC,ALIGNEO,BINARY,FIXED(31,0l 
372,373,374,375,376,377 

STATEMENT LABEL CO~STANT 
260 

AUTCMATIC,ALIGNED,BlNARY,FIXEDll5,0l 
100,101,103,104 

AUTOMATIC,ALIGNED,DECIMAL,FLOATISINGLE) 
59,164 

AUTOMATIC,ALIGNEO,DECIMAL,FLOAT(SINGLEI 
60,201 

(60)AUTO~ATIC,UNALIGNEO,STRINGl1301,CHARACTER,VARYING 
79,80,81,245,252 

AUTOMATIC,ALIGNED, l"JITIAL,BINARY,FIXED( 15,01 
244,244,245,251,254 

AUTOMATIC,ALIGNED,DECIMAL,FLOATISINGLE) 
61,147 

AUTOMATIC,AllGNED,DECIMAL,FLOATISINGLEI 
148,149,152,245 

AUTCMATIC,ALIGNEO,DECIMAL,FLOATISINGLEI 
221,228,234,245 

ENTRY,DECIMAL,FLOAT(SlNGLEI 
234 

ENTRY,DECIMAL,FLOATISINGLEI 
85,86,88,89,91,92,94,95 

AUTOMATIC,ALIGNEO,DECIMAL,FLOAT(SINGLEI 
62,100,120,257 

(41AUTCMATIC,ALIGNED,1NITIAL,DECIMAL,FLCAT(SINGLE) 
86,91,92,155,183,192 

AUTOMATIC,ALIGNED,INITIAL,DECIMAL,FLOAT(SINGLE) 
120,121,129,130~131,134,155,183,192,245 
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•NNU.a PROC OPTIONS(~Al~I; 

11Cl NO. IDENTIFIER 

RF.PORT 

22 RUl!CFF 

23 SEASON 

SO I L_DE PTH 

SfJIL_WATER 

24 SO I L_WA TfR_AX IS 

25 SP~ING 

SPRING_MOISTURE_FACTOR 

26 SPRING_~OISTURE_FACTOR_AXIS 

SUB STR 

27 SUMMER 

SUMMER_ANNUAL_SEEO 

28 SU~MER_GERMINATION~BIOMASS 

SUMMER_GREEN_VEG 

29 SUM~ER_GREEN_VEG_AXIS 

SUM~ER_GROWTH_RATf 

SUM~ER_GROWTH_TEMP_WIOTH 

.. ♦ • ,i-

PAG!: 

ATTRIBUTtS ANO REFERENCES 

AUTCMATIC,ALIGNEO,DECIMAL,FLOAT(SINGLEI 
74,77,233,235,247 

AUTGMATIC~ALIGNED,INITIAL,DECIMAL,FLOAT(SINGLF.I 
131,134 

AUTOMATIC,UNALIGNEO,STRING(6l.,CHARACTER 
238,240,242,243,245 

AUTOMATIC,ALIGNEO,DECIMAL,FLOAT(SINGLEI 
63,132,137,150 

AUTOMATIC,ALIGNED,DECIMAL,FLOAT(S!NGLEI 
64,132,132,134,135,137,138,140,149,150,150,152,165,2C2,234,245 

(51AUTOMATIC,ALIGNED,INITIAL,DECIMAL,FLCAT(SINGLEI 
88,94,165,202 

AUTOMATIC,UNALIGNEO,INITIAL,STRINGlll,BIT 
123,181,239 

AUTOMATIC,ALIGNED,DECIMAL,FLOATISINGtEI 
183,184,188 

( 41 AUTOMATIC, AL IGNEO, INITIAL, DEC I MAL, FLCATI SINGLE I 
91,183 

GENERIC,BUILT-IN FUNCTION 
368,369,377 

AUTOMATIC, UNALIGNED, INITIAL, STRING( 11 ,R IT 
124,128,143,153,241 

AUTDMATIC,ALIGNED,DECIMAL,FLOAT!SINGLEI 
65,156,157,157,160,175,175,179,245 

AUTCMATIC,ALIGNEO,INITIAL,OECIMAL,FLOAT!SINGLF.I 
156,157,158,160,227,231 

AUTOMATIC,ALIGNEO,OECIMAL,FLOAT(SINGLEI 
66,144,158,158,160,162,167,168,168,170,174,176,l79,229 

(3IAUTCMATIC,ALIGNED, INITIAL,DECIMAL,FLCATCSINGLEI 
89,174 

AUTGMATIC,ALIGNED,DECIMAL,FLQATCSINGLEI 
166,167,17( 

AUTOMATIC,ALIGNED,CECIMAL,FLOATISINGLEI 
67,164 
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DCL NO. 

30 

31 

32 

33 

34 

35 

339 

36 

37 

38 

:1~NUALS: PROC OPTIONSIMAIN); 

IOENTIFIER 

SUMMFR_INFILTRITING_FRAtTIO~ 

SUMMER_MJISTURF_FACTOR 

SUMMER_MO!STURE_FACTOR_AXIS 

SUM~ER_SEED_CROP 

SUMMER_SEED_CROP_AXIS 

SUMMER_SOIL_WATER_AXIS 

SUMMER_SOIL_WATER_FACTOR 

SUMMER_TEMP_FACTOR 

SUMMER_WEEKLY_PRODUCTION 

SYMB 

SYS IN 

SYS PR INT 

THIS_WEEK 

TRUE 

VEC. 

VEG_AXIS 

Wl 

wz 

ATTRIBUTES AND REFERENCES 

AUTOMATIC,ALIGNED,INITIAL,DfCIMAL,FLOAT(SINGLEI 
129 

AUTOMATIC,ALIG~ED,CECIMAL,FLOAT(SINGLEI 
155,156,160 

(4lAUTCMATIC,AllGNED, INITIAL,DFCIMAL,FLCAT( SINGLE I 
36,155 

AUTOMATIC,ALIGNED,!NITIAL,DECIMAL,FLOAT(SINGLEI 
174,175,179 

(3lAUTCMATIC,AllGNED, INITIAL,DECIMAL,FLOATISINGLEI 
89,174 

151AUTCMATIC,ALIGNED,INITIAL,DECIMAL,FLOAT(SINGLEI 
88,165 

AUTOMATIC,ALIGNED,DECIMAL,FLOAT(SINGLEI 
165~166,170 

AUTOMATIC,ALIGNED,DECIMAL,FLOATISINGLEI 
164,166,170 • 

AUTOMATIC,ALIGNED,INITIAL,DECIMAL,FLOATISINGLEI 
167,16B,17C,177,228,230 

16lAUTCMATIC,UNALIGNED,INITIAL,STRING(ll,CHARACTER 
352,377 

FILE,EXTER~AL 
75,76,98,114 

.. ... fl,-
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FILE,EXTER~Al 
53,87,90,93,96,100,lll,ll6,l34,140,l52,160,170,179,l88,197,207,216 
250,252,267,304,307,309,310,312,313,314,348,349,352,354,355,379,382 

AUTGMATIC,ALIGNED,INITIAL,DECIMAL,FIXEDl5,0I 
101,103 

AUTOMATIC,UNALIGNED,INITIAL,STR!NG(ll,BIT 

AUTOMATIC,ALIGNED,DECIMAL,FLOAT(SINGLEI 
144,145,146,222,229,234,245 

(21AUTCMATIC,ALIGNED,INITIAL,DECIMAL,FLCATISINGLEI 
85,146 

PARA~ETER,ALIGNED,DECIMAL,FLOAT(SINGLEI 
333,361 

PAPAMETER,ALIGNED,OECIMAL,FLOATISINGLEI 



ANNUALS: PROC nPT!ONS(~A!N); 

')(L NO, IDF 'l!T l FI ER 

W3 

w4 

W5 

1-/6 

WFFK_AUTUMN_BEGINS 

41 ********* WF.EK_0F_LAST_RA!N 

42 ********* WEEK_OF~NEXT_RAIN 

WEEK_SPq!NG_BEG!NS 

WEEK_SUMMER_BEG!NS 

WEEK_Wl~TER_6EGINS 

39 WF.EKLY_FRACTIO~_ar-;,UAL_OAY_HKS 

40 WEEKLY_"'EAN_TEMP 

43 W l ~! TE R 

W l N TE 'l._A'JN'J.U_ SE ED 

44 ,.it f!HR_GF. R v I t,ATI CN_[l I CM ASS 

w It•' TE R_GR E E"I_ VFG 

45 ~INTF~_GRFFN_VEG_AX!S 

ATTRIBUTES AND REFERENCES 

333,362 

PARAMETER,ALIGNED,DECIMAL,FLOATCSINGLFI 
333,363 

PARAMETE~,ALIGNED,DECIMAL,FLOAT(SINGLEI 
333,364 

PARAMETEF,AL!GNED,DECIMAL,FLOATCSINGLEI 
333,365 

PARAMETE~,ALIGNED,DECIMAL,FLOAT(SINGLEl 
333,366 

AUTOMATIC,AL!GNED,DECIMAL,FLOAT(SINGLEI 
114,116,124,125,172 

AU T0 1~A Tl C, AL I GNE O, INITIAL, 8 IN A PY, FIX ED C 15 ,C I 
105,.~59 

AUTOMATIC,ALIGNED, INITIAL,BINAKY,F!XEO( 15,CI 
104,105,118 

AUTCMAT!C,ALIGNED,DECIMAL,FLOAT(SINGLEI 
114,116,122,123 

AUTOMATIC,ALIGNED,DECIMAL,FLOAT(SINGLE) 
114,116,123,124,2C9 

AUTOMATIC,ALIGNED,DF.CIMAL,FLOATISINGLEI 
114,116,122,125 

(521AUTOMATIC,ALIGNEO,DEC!MAL,FLOAT(SINGLEI 
75,148 

(521AUTCMATIC,ALIGNED,DEC!MAL,FLOATISINGLEI 
75,148,l64,17D,2Cl,207,234,245 

AU TC"' AT IC, UNA L I Gil< EC, Ir,; IT I AL , S TR I 'JG I 1 I , B IT 
122,237 

;. .. 

AUTC"ATIC,ALIGNED,OECI~AL,FLGAT(SINGLEI 
68,ld4,le5,185,188,1~3,LS4,194,197,212,212,216,234,245 

AUTCMATIC,AL!GNEO, INITIAL ,CECIIJ.AL,FLOATCSH1GLE I 
184,185,ltl6,l8d,l93,194,l95,i97,220,224 
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AUJCMAJJC,AL!GNEO,DEC!MAL,FLOATIS!NGLEI 
69,145,186,186,ld8,195,l95,1~7,199,2C4,205,2C5,2C7,211,213,216,218 
2?2 

( 3 I AU TC"' /l T I C , AL I G ~; F IJ , It; I T I A L , n F. C I MA L , F LC AT ( S I 'l G L E: I 



ANNUALS: PROC OPTIONS(~AINI; 

DCL Nf). IDENTIFIER 

WINTER_GROWTH_RATE 

W!NTER_GROWTH_TEMP_WIDTH 

46 WINTER_INFILTRATING_FRACTION 

47 w IN TER_SEED_CROP 

48 WINTER_SEED_CROP_AXIS 

49 WINTER_SOIL_WATER_AXIS 

WINTER_SOIL_WATER_FACTOR 

WINTER_TEMP_FACTOR 

50 WINTER_WEEKLY_PRODUCTION_ 

340 ********* X 

317 X 

XDIV 

337 XL ABEL 

Xl'AX 

XMIN 

341 xv 

318 XVAL 

-· Ir -

ATTRIBUTES ANU REFERENCES 

95,211 

AUTOMATIC,ALIGNED,DECIMAL,FLQAT(SINGLEI 
203,204,207 

AUTOMATIC,ALIGNED,OECIMAL,FLOAT(SINGLF.I 
70,201 

AUTOMATIC,ALIGNEO,INITIAL,DECIMAL,FLOATlSINGLEI 
130 

AUTOMATIC,ALIGNED,INITIAL,DECIMAL,FLOAT(SINGLEI 
211,212,216 

(31AUTCMATIC,ALIGNED,INITIAL,DECIMAL,FLOAT(SINGLEI 
95,211 

l51AUTOMATIC,ALIGNED,INITIAL,DECIMAL,FLCATlSINGLEI 
94,202 

AUTOMATIC,ALIGNED,DECIMAL,FLOATISfNGLEI 
202,203,207 

AUTOMATIC,ALIGNED,DEC!MAL,FLOATISINGLEI 
201,203,207 

AUTOMATIC,ALIGNED,INITIAL,DECIMAL,FLOATISINGLEJ 
204,2C5,207,214,221,223 

PARAMETER,ALIGNED,BINARY,FIXEDl15,0I 
333,379 

PARAMETER,ALIGNED,OECIMAL,FLOATISINGLEI 
316,320,322,325,329 

AUTOMATIC,ALIGNED,DECIMAL,FLOATISINGLEI 
278,282 

AUTOMATIC,UNALIGNED,INITIAL,STRING(lOl,CHARACTER,VARYI~G 
352,354 

AUTO~ATIC,ALIGNED,DECIMAL,FLOATISINGLEI 
271,278,313 

AUTOMATIC,ALIGNEO,DECIMAL,FLOATISINGLEI 
270,278,282,313 

(6IAJTGMATIC,ALIGNED,DECIMAL,FLOATlSINGLEI 
361,362,363,364,365,366,372,379 

l•IPARAMETER,ALIGNEO,OECIMAL,FLOAT(SINGLEI 
316,319,320,322,325,327,327,328 
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ANNUALS: PROC OPTIONS(MAINI; 

DCL NO. IDENTIFIER 

262 XVAL 

YOIV 

51 ********* YEAR_OF_NEXT_RAIN 

52 ********* YEAR_OF_RUN 

336 YLABEL 

YMA X 

YMIN 

318 YVAL 

262 YVAL 

ATTRIBUTES ANO REFERENCES 

l*IPARAMETER,ALIGNEO,OECIMAL,FLOAT(SINGLEI 
261,264,270,271,282 

AUTOMATIC,ALIGNED,DECIMAL,FLOAT(SINGLEI 
279,287 

AUTOMATIC,ALIGNEO,INITIAL,BINARY,FIXEO(l5,CI 
102,102,104 

AUTOMATIC,ALIGNED, INITIAL,BINARY,FIXEO(l5,0I 
106,1C7,108,245 

.... .. <-.. 

PAGE 

l6IAUTCMATIC,UNALIGNEO,INITIAL,STRINGClll,CHARACTER,VARYING 
~52,354 

AUTCMATIC,ALIGNEO,CECIMAL,FLOAT(SlhGLEI 
272,276,276,279,287,307 

AUTOMATIC,AL[GNEO,OECIMAL,FLOAT(SINGLEI 
273,275,275,279,309 

(*IPARAMETER,ALIGNEO,DECIMAL,FLOAT(SINGLEI 
316,321,323,327,327,328 

l•lPARAMETER,ALIGNED,OECIMAL,FLOATISINGLEl 
261,272,273,275,276,287 
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FIG. 1, AN~UAL VEG(XI VS COVER COEF(V) 

1.0000E+OO + 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+*++++++* 

♦--------------------------------------♦ ~.00C0E+OO 5.;00QE+Cl 

rrr.. 2, O,\f~JF,\LL(X) VS SlfMf,l,ER G[Pt-llf',IATJON FaCTllQ(Y) 



l.OOOCF+C'O 
I + 
I + 
l + 
I + 
I + 
I + 
l + 
I + 
I *+ 
I 
I + 
l + 
I + 
I + 
I + 
I + 
I + 
I + 
+-« 

♦--------------------------------------♦ n.0"~rE+O~ l.6000E+Cl 

FJr";. '.3, snrt HflTF.R(X) vs SUM"'1fR GPOWTl-l FACTOR(Y) 

+ 

♦ 

0.:1""0r+"'J +* 
+ 

+ 

+ 

+++++ 

+++++ 

+ 

+ 

♦ 

FJr .• 4, StJl,ll,lfP (,Prf',J VE:';(XI vs Sf-FD (R'.1P(Y) 

* 

+ 



l.OOC-Of+OO + 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

C. 00f'OF+00 +*++++++* + ______________________________________ + 

n.ooooE+OO 5.0000F+Ol 

FIG. 5, RAINFALL(X) VS SPRING GEF~INATION FACTOR(Yl 
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... ~ 

Y[I\O WEEK $El\$'1N TE'1P RAP~ PET AFT SCIL GF.R/.1111,AT!ON WEEKLY GP EEN WI I\ TEI-' SU""ER 
IC I ('1M) ( "1Ml ( MM) WATE~ iHQ"1ASS PQOOUCTION VEGETH!ON S EF.D SEED 

( ,: I (G/S0.M) IG/SQ.1"1 I GI SQ." I I G/SQ.1-ll (G/S0."l 

l l WHITER 10.2 c.o • 5. 3 4.4 13.53 0.000 0.09 3.09 l. 0 1.0 
l ?. WINTER l O. 0 1.0 5.3 4. l 12.43 0.000 o.08 3.17 1. 0 l. C 
l 3 Wl'ITER. 10.C (). 0 5.4 3.7 11.19 0.000 0.08 3.25 l. 0 1.0 
l 4 W~~ITE~ 10.') 4.6 5.4 3.8 11.11 0.000 0.08 3.33 1.c 1.c 
l 5 w I IIITE:). 10.2 o.o 5.5 3.4 10.02 0.000 0.09 3.42 1. 0 1.0 
l 6 WINTER. 10.6 8.6 5.7 3.9 11.0 l o.oco o. l3 3.55 t.0 l. C 
l 7 WI NT ER 11. l 7. l 5.9 4.2 11.49 0.0-:JO 0.20 3. 74 1.0 LC 
l 8 WINTER 11. 7 o.o 6.2 3.9 10.18 o.coo 0.27 4.01 1. 0 1.0 
l 9 \\lt-.:TER. 12.5 5.1 6.4 4.1 10.16 0.000 o·.44 4.45 1.0 1.0 
l 10 SPRING 13.3 23. 6 6.8 6.2 14.40 0.100 0.85 5.40 0.9 1.0 
l 11 SPR.!NG 14.3 o.o 7.2 5.7 12.49 0.000 1. 44 6.!34 0.9 l. 0 
l 12 $PR.I f'sG 15.3 o.o 7.5 5.2 lCl.75 0.000 2.09 8.93 0.9 1.c 
l 13 $PR.ING 16.4 o.o 8.o 4.8 9.15 0.000 2.68 11 .61 0.9 1.0 
l 14 SPRI~•G 17.6 o.o 8.5 '•· 3 1.10 0.000 2.94 14. 55 C.9 1.0 
l 15 SPRING 18.7 1.8 '.9 .o 4.1 6.81 0.000 2.82 17.37 C.9 1.0 
l 16 SPRif'sG 20.0 o.o 9.7 3.7 5.60 0.000 1. 96 19. 33 C.9 1.0 
l 17 S0 RI "IG 21.2 c.o 10.2 3.2 4.54 0.000 1 .09 20 .42 0.9 1.0 
l 10 $PR.ING 22.3 'J. 0 10.7 2.7 3.65 0.000 o.52 20.94 C.9 1. 0 
l 19 SPRING 23.5 o.o 11.1 2.2 2.9c 0.000 0.19 21. 13 0.9 l. 0 
l 20 SPRING 24.6 o.o 11.6 1.9 2.28 0.000 0.06 21.19 0.9 1 .o 
l 21 SPRING 25.6 o.o 11.9 1.5 l. 77 0.000 0.02 21. 21 0.9 1.0 
l 22 SUMMER. 26.6 o.o 11. 3 l. l 1.40 0.000 o.oo o.oo 2.9 l. 0 
l 2:'\ SU M~'ER. 27.4 o.o 11.6 0.9 1.10 0.000 o.oo 0 .oo 2.9 l .o 
l 24 SU"IMEC( 28.2 o.o ll.8 0.7 0.86 0.000 o.oo o.oo 2.9 1.0 
l 25 SU"1"1EQ 28.8 o.o 12.0 0.6 0.67 0.000 o.oo o.oo 2.9 l. 0 
l 26 SUM,-.EP 29.3 o.o 12.1 0.5 0 ._52 0.000 o.oo o.oo 2.9 1.0 
l 27 SIJf"'-IER. 29.7 10.1 12.2 1.3 1.45 0.001 o.oo o.oo 2.9 l • 0 
l 28 SU'-'MER 29.9 o.o 12 .2 l .O l .12 0.000 o.oo o.oo 2.9 1.0 
l 29 SUMMER. 30.0 1.5 12. l 0.9 l .02 0.000 o.oo o.oo 2.9 1.0 
l 30 SU'-'"1ER.. 29.9 32. 2 12. 0 3.5 4.14 0.100 0.04 C. 14 2.9 0.9 
1 31 SUl-'MER 29.7 45.9 11.8 6.7 8.02 0.090 0.17 0.40 2.9 o.8 
l 32 SUMMER 29.3 6.3 11.6 5.7 6.96 0.000 0.27 0.68 2.9 o.8 
l 33 SU"IMER 28.8 2.5 11.3 4.6 5.76 0.000 0.38 1.06 2.9 o.8 
l 34 SUMMER 28.2 10.7 11.0 4.4 5.72 0.006 0.61 1.68 2.9 o.8 
l 35 Sll"'MER. 27.4 o.o 10.7 3.4 4.59 0.000 0.76 2.44 2.9 o.8 
l 36 SUMMER. 26.6 o.o 10.3 2.6 3. 71 0.000 0.87 3.31 2.9 0.8 
l 37 SU "MER 25.6 (). 0 9.9 2.1 3.03 0.000 0.89 4.20 2.9 o.8 
l 38 AUTUMN 24.6 o.o 9.4 1.6 2.50 0.000 o.oo o.oo 2.9 1.3 
l 39 AUTUMN 23.5 o.o 9.0 1.3 2.08 0.000 o.oo o.oo 2.9 1.3 
l 40 AUTUMN 22.3 11.9 8.6 2.5 4.4<' 0.055 o.oo 0.06 2.9 1.3 
l 41 AUTUMN 21.2 o.o 8.2 2.0 3.76 0.000 0.-00 0.06 2.9 1.3 
l 42 AUTlJ"1N 19.9 (I. 0 7.8 l. 6 3.22 0.000 o.oo 0.06 2.9 1.3 
l 43 AUTU'1N 18.7 o.o 7.4 1. 3 2.1e c.ooo o.oo 0.07 2.9 1.3 
l '•4 AUTUM"I 17.6 o.o 1.0 l. l 2.41 0.000 0.01 0.07 2.9 1.3 
l 45 AUTIJ"41\J l6.4 o.o 6.7 0.9 2.12 0 .ooo 0.01 o.08 2.9 1.3 
l 46 I\UTUMN 15.3 :n.o 6.4 3.7 9.15 0.286 0.10 0 .46 2.6 1.3 
) 47 AUTUMN 14.3 o.o 6.1 3.1 8.11 0.000 0.08 0. 54 2.6 1.3 
l 48 AU TU"'l 13.3 0.0 5.9 2.1 7.23 o.oco 0.06 0.61 2.6 1.3 
l 49 Al.ITU/HJ 12.5 0.0 5.7 2.3 l:.46 0.000 0.04 0.65 2.6 1.3 
l 50 WINTER 11 .• 7 o.o 5.5 2.0 5.80 0.000 0.03 0.67 2.6 1.3 
l 51 WINTER 11. l 8.9 5.4 2.5 7.35 o.ooc o.c2 0.10 2.6 1.3 
l 5·2 WINTER 10.6 50.1 5.3 5.3 16.22 0.001' 0.03 0.73 2.6 1.3 



WEEK 

l 
2 
3 
4 
5 
6 
1 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2_6 
21 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 

48 
49 
50 
51 
52 

SYMBOL 
T 
~ 
G 
p 

V 
s 

TEMPERATURE 

10.20 
10.00 
10.00 
10.00 
10.20 
10.60 
11 .10 
11.70 
12 .50 
13.30 
14.30 
15 .30 
16.40 
17,60 
18. 70 
20.00 
21.20 
22.30 
23.50 
24.60 
25.60 
26.60 
27.40 
28.20 
28.80 
29.30 
29.70 
29.90 
30.00 
29.90 
29.70 
29.30 
28.80 
28.20 
27 .40 
26.60 
25 .60 
24.60 
23.50 
22.30 
21.20 
19.90 
18.70 
l 7 .60 
16.40 
15.30 
14.30 

13.30 
12.50 
11. 70 
11.10 
10.60 
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