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MODELLING REPORT SERIES NUMBER 8 

PANIC 

VERSION l 

DESERT BIOME 
UTAH STATE UNIVERSITY 

LOGAN, UTAH 84321 
MAY 1971 

THE PREPARATION OF THIS MODEL WAS WHOLLY SUPPORTED THROUGH THE US/IBP 
DESERT BIOME PROGRAM, UNDER GRANT# GB 15886 FROM THE NATIONAL SCIENCE 
FOUNDATION. 



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~~oduced 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 l. Models 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. 



PANIC was written to model the question BA0104: 

'What is the effect of differen~ freeze dates and filling 
regimes of the Jornada Playa on the growth of the Panicum 
on the playa floor?" 

This small model is primitive description of the actual processes 
involved in determining the growth of the panicum. 



PANIC: DROC OPTIC~S (MAIN}; 

l PHJIC: PRCC OPTIONS (MAIN}; 
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I* *I 
I* *I 
l*******••***•••*•••*********•*•*••****•**••****•*•*••••••••••*•****•I 
I* *I 
I• VERSICN 3.0 *I 
I* *I 
I* ,:, I 
I• 
I• 

*I 
•I 

!***•***•****•**********•**********•*•**********••******•••••***~****! 
I* *I 

DCL DRY_t;PCJWTH_RATE ( lOl Flll.H; 

I• 

f)(L f.vi::~n CHAD ( 20) VAQ; 
DCL WQDTAL!TY_JF_SUS~tRSED_CROW~S 110) FLC{T INIT 

( 0, 0,. C5,. 1J,.20,. 40 l; 
DCL Wf-T_GROWTH_RATE (10) FLOAT JNIT (3,6,9,9); 

*I 
!*************************************************'~******************! 
I* * I 
/* ESTABLISH DEFAULT WEATHER PATTEFN *I 
I* *I 
f*************•*•*********•***************•**••****••··············•·1 ,. ., 

I* 

WEEK_CF_LAST_FREEZE = 44; 
WF.EK_rF_NtXT_F~EEZE = 44; 
WE[K_~F_NEXT_FILL = 28; 
WEEKS_FILLED = 3; 
WEF.KS_S'JI L_WET = 3; 
WFEK_OF_REFILL = O; 
WEEKS_PEFILLED = 3; 
WE~KS_FILLcr = 3; 
#_YEARS_TO_RUN = l; 

•t 
!•*••*•••*•*•*•*••*•***•*•••••**•••••••••••**•**••••••••••*•*••••••••! 
I* *I 
I• IT IS ,~SSUMi:D Trif\T IJO ,;P!)WTH CCCU'l.S !\FT'::R THE SOIL CR[E:S [JUT *I 
t• "I 
1••···························································•*•**•*! 
I• *I 

DDY_G~rJWTH_PATE = O; ,. •I 
1•••*••···············••**••****•·············•·*•**•*••*••*•*•**•··•1 
I* *I 
!• 
I* 
I* 

GET #_YFAPS_TC_RUN, T1T~L_RrCT_l IJMASS, ST~NJ!NG_~[tG, 
L!TTE~, R □ OT_CDO~~-RIL~~ss 

*I 
*I 
*-I 

!•••••••**••*-••••*••••••••••••••••••••••••*•*•******••***•**•****•*•*! 
I• *I 

GET CATA; 
I* *I 
l*•••••••••*•*•*****•****•••••••••••••••••••••••****•*•*••••******•*•I 
I• •I ,. 
I• 

PP,INT CIJLIJl-'1 , H::AC!NGS FOR rJUTPUT *I 
*I 

D i'.C,:: 2 
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PANIC: PROC OPTIONS l~AIN); 

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

PUT EDIT I 'WEEKS', 'BI0,'1ASS' l iSKIP,CCLl 14) ,A,COLl20l ,A); 

I* 

PUT EDIT l'EVENTS','YEAR','WET','DRY','AB GRNO','ROOT', 
'CROWN','ST DEAD' ,'LITTER' I 

ISKIP,COL!ll,A,COL!lll,A,COL!l4l,A,COL{17),A,COL(20l,A, 
COLl27l ,A,COLl34l ,A,COL !4ll ,A,COL (48) ,Al; 

*I 
'*****************************************************************~'**! 
I* *I 
I* BEGIN YEAR LOOP *I 
,. *' 
'********************************************************************! 
I* *I 

DO CURRENT_YEAR = l TO #_YEARS_TO_RUN; 
'* *I 
l********************************************************************I 
I* *I 
I* RESET YEAR ACCUMULATORS TC ZERO *I 
'********************************************************************! 
I* *I 

I* 

TOTAL_WEEKS_FILLED = O; 
TOTAL_WEEKS_OF_WET_GROWTH 
TOTAL_WEEKS_OF_DRY_GROWTH 

o; 
o; 

*I 
!********************************************************************/ 
I* *I 
I* GET WEATHER INFORMATION FOR CURRENT YEAR *I 
I* *I 
!********************************************************************! 
I* *I 

GET DATA; 
I* *I 
!********************************************************************/ 
I* *I 
I* MAKE SURE WEEK_OF_REFlll IS GREtTER THAN *I 
I* WEEK_OF_NEXT_FREEZE IF THERE IS ONLY ONE FILLING IN THE *I 
I* YEAR *I 
I* *I 
/********************************************************************! 
I* *I 

IF ~EEK_OF_REFILL = 0 THEN WEEK_O~_REF1Ll = 53; 
I* *I 
!********************************************************************! 
I* *I 
I* UPDATE ROOT BIOMASS COMPARTMENTS; *I 
I* THERE IS NO GROWTH DURING PREFILL_DURATION *I 
I* *I 
!********************************************************************! 
I* *I 

ROOT_INCREMENT = TOTAL_ROCT_BIOMASS 
- ROOT_CROWN_BIOMASS; 

NEW_ROOT_CROWNS = ROOT_INCREMENT I 10; 
ROOT_CROWN_BIOMASS = ROOT_CRGWN_BIOMASS 

+ NEW_ROCT_CROWNS; 

Pt.GE 3 
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PANIC: PROC OPTIONS ("1AIN); 

I* ,, I 

'***********************************************************¥********/ 
I* *I 
I* ASSU~~ THAT ROOTS GIE BACK TO T~E ROCT CROWNS OVERWINTER *I 
I* *I 
1*********************************************************** 8 ********1 
I* *I 

TOTAL_ROOT_BIC~ASS = ROOT_CROWN_RIG~ASS; 
I* *I 
/*******************************************************************•! 
I* *I 
I* CURR~NT_WEcK IS THE WEEK OF THE CUR'<.E\JT 'CVEf\T' *I 
I* *I 
!**•**•**************************************************************! 
I* *I 

CLJRRENT_WEEK = WEEK_OF_NEXT_FILL; 
PRFFILL_OURATION = 52 - WEEK_CF_LAST_FREEZE 

+ WEEK_CF_NEXT_FILL: 
I* '~ I 
!********************************************************************! 
I* ,,; 
/* FILL THE PLAYA */ 
I* *I 
!********************************************************************! 
I* *I 

FILL: 

I* 

EVENT = 'FILLED'; 
PUT Ef'IT I EVENT) (SKIP,~); 
TOTAL_WEEKS_FILLED = TOTAL_WEEKS_~ILLED 

+ WEEKS_FILU:D; 
*I 

!***********************•***********•***•****************************! 
I* *I 
/* ALL STANDING DEAD IS MADE L!TTE~ *I 
I* * I 
l****************•***************•******•*•**•**•*********•*******•**I 
I* * I 

I* 

LITTER= LITTER + STANOING_DEAD; 
STfNDING_uEAD = O; 
AMOUNT_OF_LITTER_DECOMPOSED = 1.1 •LITTER)• ~~iKS_F!LLED; 
LITER = LITTER 

- AMGUNT_CF_LITTER_DECCMPO~ED; 
•I 

!**•*****•******•*•************•*****•*********•******•*********•••••! 
I* LITTER DECfJMPOSJTION IS INCEPENLENT OF TEfvPi:RATII'<[ •I 
I* ;, I 

I****•••••••••*****************•**********•******•**•*****•••••••••••! 
I• *I 
I* *I 
l******•••••••••••**•********•••************•*•*•**•***********•*****I 
I* *I 
I* CnMPUTE ROOT LOSS DUE TfJ THE FILLING; */ 
I• PnnT MOPTALITY IS A FUNCTIG~ CF THE FILL_DURATIC~ □~LY ., 
I* *I 
t••··•*****•****•**********••·••******•***************•·············•1 

D 11"'1:; i:: L,. 
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PANIC: PROC OPTIONS {MAIN); 

I* 

I* 

FUOT_CROWN_MURTAL!TY ROCT_CRO~N_BIOMASS 
* M □ RTALITY_UF_SUBME 0 GED_CROWNS 

{WEEKS_FILLED); 
POOT CRCW~_B!GMASS = ROOT_CROWN_BIOMASS 

- RJOT_CRUWN_MURTALITY; 

*I 

*I 
!********************************************************************! 
I* *I 
I* UPDATE WEEK COUNTER FOk FILLED PERIOD *I 
I* *I 
!********************************************************************! 
I* *I 

WE T_SOI L_ENTRY: 

I* 

EVE ~JT = ' WET SO I L' ; 
PUT EDIT ( EVENT! I SK IP,A l; 
CURRENT_WEEK = CURRENT_WEEK + WEEKS_FILLED; 
WEEK_SOIL_WILL_GO_ORY = CURRENT_WEEK + WEEKS_SO!L_WFT; 
WEEK_OF_NEXT_EVENT = MIN (WEEK_CF_REFILL, 

WEEK_l.F_NEXT_FREElE, 
WEEK_SOIL_WlLL_GC_OPYl; 

WEEKS_FOR_WET _GROWTH = WEEK_OF _I.EXT _EVENT - CURP ,::"JT _,,H=K; 
TOT AL_WEEK S_OF _WET _GR tl!HH = TOT .IIL_WE EKS_OF _,,ET _GRllWT h 

+ WEEKS_FUR_WET_GROWTH: 
MAX_ABCVEGRCUND_B!OMASS_INCR = TOTAL_RCOT_B!OMtSS 

* kET_GR □WTH_RATE 

IWEEKS_FOR_wcr_GPOWTH); 
*I 

!********************************************************************! 
I* *I 
I* GRAZE REMOVAL *I 
I* *I 
!********************************************************************! 
I* *I 

I* 

G~AZE_PEMOV~G = 10; 
AB □VEGROUND_BIOMASS ABOVEGROU~D_BIOMASS 

+ ~AX_ABCVECROUND_BICMASS_!NCR 
- GRAZE_RE~CVED; 

*I 
!********************************************************************! 
I* I *I 
I* ASSUME 1:10 ROOT:SHOUT KATIO *I 
I* *I 
!*********************************************************~'**********! 
I* *I 

POOT_BI □MASS = ABOVEG~OU~0_9ICMASS I 10; 
I* *I 
!********************************************************************! 
I* *I 
I* IJPDATc WEE!<. COUNTER FCR w,::r GROWTH PERI!lO *I 
I* *I 
!********************************************************************! 
I* *I 

ClJDRFNT_WEEK 
FRE'i:ZE_ENTRY: 

CURRENT_WEEK + WtEKS_FCR_WET_GROwTH; 

DAGE ':, 
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PANIC: PROC OPTIONS {MAIN); 

IF CURRENT_~EEK = WEEK_OF_NEXT_rREEZE THEN DO; 
EVENT= 'FREEZE'; 

PUT EDIT !EVENT) ISKIP,A); 
GO TO END_YEAR; 
END; 

DRY_SOIL_ENTRY: 

I* 

IF CURRENT_WEEK = WEEK_SOIL_W!LL_GO_DRY THEN DO; 
EVENT= 'DRY SOIL'; 

PUT EDIT !EVENT) ISKIP,AI; 
WEEK_OF_NEXT_EVENT = ~IN (WEEK_OF_REFILL, 

WEEK_CF_NEXT_FREEZEJ; 
WEEKS_FOR_ORY_GROWTH = WEEK_OF_NEXT_EVENT 

- CURRENT _WEFK; 
TOTAL_hEEKS_CF_DRY_GRGWTH = TOTAL_WEEKS_OF_PRY_GRCWTH 

+ WEEKS_FOR_ORY_GROWTH; 
MAX_ABOVEGROUND_BIOMASS_INCR = TOTAL_ROOT_BIOMASS 

* ORY_GROWTH_RATE 
IWEEKS_FOR_GRY_GROWTH); 

*I 
!*****************************************************************''**! 
I* *I 
I* GRAZE REMOVAL *I 
I* *I 
!********************************************************************! 
I* *I 

I* 

GRAZE_REMOVED = 10; 
ABOVEGROUND_BIOMASS ABOVEGROUND_BIOMASS 

+ MAX_ABOVEGROUNO_BIOMASS_INCR 
- GRAZE_REMOVED; 

*I 
!********************************************************************/ 
I* *I 
I* ASSUME 1:10 ROOT:SHOOT RATIO */ 
I* *I 
!********************************************************************! 
I* *I 

RCOT_BIOMASS = ABOVEGKOUND_B10MASS / 10; 
I* *I 
!****************************************************''***************! 
I* * I 
I* UPDATE WEEK COUNTER FGR DRY GROWT~ PERIOD *I 
I* *I 
!********************************************************************! I* , ,,1 

Cl.fFILl_ENTRY: 

CURRENT_WEEK = CURRENT_WEEK + WEEKS_FCR_DPY_GROWTH; 
IF CURPENT_WEEK = WEEK_OF_NEXT_FREEZE 

THEN GO TO FREEZE_ENTPY; 
ELSE GO TO REFILL_ENTRY; 

END; 

WEEK_CF_NEXT_F!LL = CURRENT_WEE~; 
WEfKS_FILLfD = WEEKS_REFILLEO; 
GO TO FILL; 

END_YEAR: 
WfEK_OF_lAST_FREEZE = WEEK_Cf_NEXT_FREEZE; 

PAG:' b 
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80 
81 
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84 

PANIC: PROC OPTIONS !MAIN); 

STANDING_DEAD = ABOVEGROUNO_BIO~ASS * ,8; 
LITTER= ABOVEGRCUND_BIOMASS * .z; 
ABOVEGROUND_BIOMASS = O; 
PUT EDIT ICURRENT_YEAR, 

TOTAL_wEEKS_CF_WET_GRCWTH, 
TOTAL_WEEKS_OF_ORY_GRCWTH, 
ABOVEGROUNO_BIOMASS, 
TOTAL_ROOT_BIOMASS, 
ROOT_CROWN_BIOMASS, 
STANDING_DEAD, 
LITTER l 

ISKIP,CULI lll ,Fl 2) ,COLI 141,F !Zl ,COL! 17) ,F!Zl ,CDL.!20) ,F!5), 
C Ol I 2 7 l , F l 5 l , CO U 3 4 ) , F ( 5 I , COL ! 4 ll , FI 5) , C iJ L I 4 8 l , FI 5) l ; 

END; 
EIW PANIC; 

PAGE: 7 



PANIC: PROC OPTIONS (MAIN); 

DCL NO. IDENTIFIER 

2 

59 

78 

3 

32 

53 

4 

ABOVEGROUND_BIOMASS 

AMOUNT_OF_LITTER_OECOMPOSED 

CURRENT_WEEK 

CURRENT_YE'AR 

DRY_GROWTH_RATE 

ORY_SOI L_EMTRY 

END_YE.t,R 

EVENT 

FILL 

FREEZE_ENTRY 

GRAZE_REMOVEO 

#_YEARS_TO_RUN 

********* LITTER 

********* MAX_ABOVEGROUND_BICMASS_INCR 

M It-i 

MORTALITY_OF_SURMERGED_CROWNS 

********* NEW_RODT_CROWNS 

ATTRIBUTf AND CROSS-REFERENCf TABLf 

ATTRIBUTES AND REFERENCES 

AUTOMATit,AL!GNEO,DECIMAL,FLOAT(SlNGLEl 
50,50,51,68,68,69,7°,80,Bl,8? 

AUTOMATIC,ALIGNED,DECIMAL,FLOAT{S!NGLEI 
37,38 

AUT □MATIC,ALIGNED,CECI~AL,FLOATISI~GLE) 

30,43,43,44,46,52,52,53,59,64,70,70,71,75 

AUTCMATIC,ALIGNED,DECIMAL,FLCATISINGLEI 
19,82 

(lOlAUTO~ATIC,ALIG~ED,DEC l~AL,FLOAT{SlflGLF) 
15,66 

STATEMENT LABEL CONSTANT 

STATEMENT LABEL CO~STANT 
57 

AUTOMATIC,UNALIGNED,STRINGl20l,C~APACTER,VAPYI~G 
32,33,41,42,55,56,61,62 

STATEMENT LABEL CO~STANT 
77 

STATEMENT LABEL CCNSTANT 
72 

AUTOMATIC,ALIGNED,OECIMAL,FLDAT(SINGLE) 
49,50,67,68 

AUTOMATll,ALIGNED,DECIMAL,fLOAT(SINGLEI 
14,19 

I 

AUTOMATIC,ALIGNED,BlNARY,FIXE0/15,0) 
35,35,37,38,38,80,82 

AUTOMATIC,AL!GNED,BINAPY,F!XEOl15 1 01 
48,50,66,68 

GENERIC,BUILT-IN FUNCTION 
45,63 

!lO)AUTOMATIC,AL!GNED,INITIAL,OECIMAL,FLOATIS!IIGL~) 
39 

~UTCMATIC,ALIGNEO,B!NARY,FIXED!l5,0l 
27,28 

P/lGf 8 



DCL NO. 

l 

75 

PANIC: PROC OPTIONS IMAINI; 

!DENT IF I ER 

PANIC 

PREF!ll_OURATION 

REF Ill_ENTR.Y 

ROOT _BIOMASS 

ROOT_CROWN_BIOMASS 

ROOT_CROWN_MORTALITY 

RIDOT_INCREMENT 

STANDING_DEAO 

SYSIN 

SYSPRINT 

TOTAL_ROOT_BIOMASS 

TOTAl_WEEKS_FillED 

TOTAL_WEEKS_OF_ORY_GROWTH 

TOTAL_WEEKS_OF_WET_GROWTH 

WEEK_OF_LAST_FREEZE 

WEEK_OF_NEXT_EVENT 

WEEK_OF_NEXT_FILL 

WEEK_OF_NEXT_FREEZE 

ATTRIBUTES ANO REFERENCES 

cNTRY,OECIMAL,FLOAT!SINGLEl 

AUTOMATIC,ALIGNED,DEC!MAL,FLOAT!SINGLEJ 
31 

STATEMENT LAbEL CONSTANT 
73 

AUTOMATIC,ALIGNED,DECIMAL,FLCAT!SINGLEI 
51,69 

AUTOMATIC,ALIGNED,DECIMAL,FLOATISINGLEI 
26,28,28,29,39,40,40,82 

AUTCMATIC,ALIGNED,DECIMAL,FlOAT!SINGLEl 
39,40 

AUTOMATIC,ALIGNED,DECIMAL,FLDATISINGLEl 
26,27 

AUTOMATIC,ALIGNED,DECIMAL,FLOAT!SINGLEl 
35,36,79,82 

FILE,EXHRNAL 
16,23 

FILE,EXHRNAL 
17,18,33,42,56,62,82 

AUTOMATIC,ALIGNED,DECIMAL,FLOATISINGLEI 
26,29,48,66,82 

AUTOMATIC,ALIGNED,DEC!MAL,FLOAT!SINGLE) 
20,34,34 

AUTOMATIC,AL!GNED,DECIMAL,FL □ATISINGLE) 

22,65,65,82 

I 
AUTCMATIC,ALIGNED,DECIMAL,FLOATISINGLEI 
21,47,47,82 

' 
AUTOMAT[C,ALIGNED,DECIMAL,FLOAT(SINGLEJ 
6,31,78 

AUTOMATIC,ALIGNED,DECIMAL,FLDATISINGLEI 
45,46,63,64 

AUTO~ATIC,ALIGNED,DECIMAL,FL □ATISINGLE! 
8,30,31,75 

AUTOMATIC,ALIGNED,DECIMAL,FLOATISINGLEI 

DAGE 9 



DCL NO. 

5 

41 

PANIC: PROC OPTIONS !MAIN); 

IDENTIFIER 

WEEK_OF_P.EFILL 

WEEK_SJ!L_WILL_GO_CRY 

WEEKS_FILlcD 

WEEKS_FOR_DRY_GROhTH 

WEEKS_FOR_WET_GR □ WTH 

WEEKS_REF I LLED 
I 

WEEKS_SOIL_WET 

WET _GROWTH_RATE 

WET_SOIL_E\lTRY 

ATTRIBUTES AND REFERENCES 

7,45,53,(3,71,78 

AUTOMATIC,ALIGNED,DECIMAL,FLOATISINGLEI 
11,24,25,45,63 

AUTCMATIC,ALIGNED,CEC!MAL,FLUAT(SINGLEI 
44,45,59 

AUTOMATIC,ALIGNED,OECIMAL,FLOATISINGLEl 
9,13,34,37,39,43,76 

AUTCMATIC,ALIGNED,DEC!MAL,FL □AT(SINGLEl 

64,65,66,70 

AUTOMATIC,ALIGNEO,DECI~AL,FLOATISINGL~l 
46,47,48,52 

AUTOMATIC,AL!GNED,CECIMAL,FLUAT(SINGLEI 
12,76 

AUTOMATIC,ALIGNED,CECIMAL,FLOAT(SINGLEI 
10,44 

{ l O l AUTOMATIC , ,\LI GNED, IN IT I AL, DEC I M.t.L, FLOAT I S Ir,GL F I 
48 

STATEMENT LABEL CO~STANT 

PAGE 10 
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