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1. Descrizione del problema

Processo di modellizzazione in Sistemi Dinamici

12. Uso del modello di simulazione

2. Scopo del modello di simulazione

3. Individuazione delle scale di simulazione

4. Modello verbale

5. Definizione degli elementi del sistema

6. Definizione della struttura e delle connessioni tra elementi

7. Quantificazione relazioni funzionali tra elementi (coerenza unità di misura, …)

8. Diagramma del modello

9. Programmazione del modello in un system dynamic software (Simile)

10. Simulazioni

11. Test e validazione
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Sistemi Dinamici

linguaggio simbolico dei sistemi dinamici introdotto da Forrester (1961)
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Simile 
modelling environment

www.simulistics.com



Compartimento: Questo rettangolo rappresenta una “magazzino” di una
sostanza (ad es. biomassa) o di una quantità (ad es. tempo).
Matematicamente, un compartimento rappresenta una variabile di stato
definita da una equazione differenziale

Clouds: Le nuvole hanno la stessa unità di misura dei compartimenti, ma
senza definizione quantitativa. Esse rappresentano fattori esterni al modello
(sia source che sink).

Flusso: Il flusso rappresenta il processo che causa l’incremento o il
decremento di un compartimento. Matematicamente, un flusso e’ un
termine additivo all’equazione differenziale. Il valore assegnato ad un flusso
può essere una costante o una funzione di una variabile del modello.

Variabile: La variabile rappresenta una quantità il cui valore è costante o
funzione di altri elementi del modello. In termini modellistici, una variabile
può rappresentare un parametro, una variabile di calcolo, un output o un
input.

Influenza: Una freccia di influenza rappresenta il fatto che una quantità è
usata per calcolarne un’altra. var2=f(var1).

Sottomodello: Questo simbolo e’ usato sia per dividere il modello in vari
sottomodelli (più semplici da sviluppare separatamente), sia per replicare
n-volte il modello.

Il linguaggio di Simile
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Simile - modeling environment

Modello Lotka-volterra



#include <support1.cpp>
double simile_version = 2.91;
int phasecount = 1;
double dts[2];
/* STRUCTURE TYPE DECLARATIONS */

class Btype : public submodeltype {
public:

Btype () {
}; /* end(procedure,structor) */
~Btype () {
}; /* end(procedure,structor) */

double natalit;
double mortalit;
double tasnat;
double tasmort;
double preda;

/* start list here */
if (1>=phase) {

Bpointer_2 = &(Desktoppointer_2->B[loop_2]);
if (1>=phase) {

Bpointer_2->mortalit = Bpointer_2->tasmort*Bpointer_2->preda;
Bpointer_2->CalcoloCP = Bpointer_2->preda*Bpointer_2->tasnat;
Desktoppointer_2->TotPrede[loop_2] = Bpointer_2->preda;
Desktoppointer_2->TotCP[loop_2] = Bpointer_2->CalcoloCP;

}; /* end(cond,1>=phase) */

Simile – generazione codice



Simile – simulazione



Simile – Un altro esempio

Modello Competizione/Colonizzazione

Tilman (Ecology 75 (1), 1994, pp.2-16)



Simile – simulazione



Simile – un modello complesso: 
Plant Water Balance Model 



#include <support1.cpp>

int phasecount = 1;

/* CONSTANT DECLARATIONS */

/* global array_1 */

/* global array_2 */

/* global array_3 */

/* global array */

/* global array_0 */

double array_1[8] = {0, 40, 40, 40, 40,

40, 40, 40};

double array_2[8] = {0, 0, 3, 3, 3, 3, 3,

3};

double array_3[7] = {0, 0, 0, 0, 0, 0,

0};

double array[7] = {0, 1, 2, 3, 1, 2, 1};

double array_0[8] = {0, 1, 0, 0, 0, 0, 1,

1};

/* STRUCTURE TYPE DECLARATIONS */

class Maintenancetype {

public:

Maintenancetype () {

}; /* end(procedure,structor) */

~Maintenancetype () {

}; /* end(procedure,structor) */

double Temperature;

double TempSoil;

double CoefMaintLeaf;

double CoefMAintStem;

double CoefMaintRoot;

double MaintenanceOfDay;

}; /* end(class,Maintenancetype) */

class LimitingFactorstype {

public:

LimitingFactorstype () {

}; /* end(procedure,structor) */

~LimitingFactorstype () {

}; /* end(procedure,structor) */

double SoilWaterPotential;

double CoefTempStem;

double CoefWaterStem;

double CoefTempLeaf;

double CoefTempRoot;

double CoefWaterLeaf;

double CoefWaterRoot;

double CoefLimitinFactors[4];

}; /* end(class,LimitingFactorstype) */

class phenologytype {

public:

phenologytype () {

}; /* end(procedure,structor) */

~phenologytype () {

}; /* end(procedure,structor) */

double UF;

double Uc;

double TempUcCritical;

double UfMax;

double TempUfCritical;

double day;

double UcMax;

double Veg;

double Rip;

double UCMaxRip;

double FineRip;

double NumFineRip;

double numOreFoto;

double CadutaFoglie;

double temperature;

double OreFoto;

double BiomassaCritica;

double UF_total_1;

double UF_total_0;

double UF_total;

double Uc_total_1;

double Uc_total_0;

double Uc_total;

double Veg_total_1;

double Veg_total_0;

double Veg_total;

double Rip_total_3;

double Rip_total_2;

double Rip_total_1;

double FineRip_total;

}; /* end(class,phenologytype) */

class submodel1_0type {

public:

submodel1_0type () {

}; /* end(procedure,structor) */

~submodel1_0type () {

}; /* end(procedure,structor) */

double Fruit;

double FruitIn;

double fruitOut;

double CtoFruit;

}; /* end(class,submodel1_0type) */

class PStype {

public:

PStype () {

}; /* end(procedure,structor) */

~PStype () {

}; /* end(procedure,structor) */

double timeOfLight;

double PAR;

double limitinPSTemp;

double limitinPSWater;

double PPF;

}; /* end(class,PStype) */

class Layerstype {

public:

Layerstype () {

}; /* end(procedure,structor) */

~Layerstype () {

}; /* end(procedure,structor) */

double MaxUptake;

double CoefTemp;

double CoefWater;

double DemandeUptake;

double RealUptake;

double Uptake;

double water;

double temperature_0;

double Density;

}; /* end(class,Layerstype) */

class Crowntype {

public:

Crowntype () {

}; /* end(procedure,structor) */

~Crowntype () {

}; /* end(procedure,structor) */

double ETP;

double ETMAx;

double K_LAI;

}; /* end(class,Crowntype) */

class WaterBalancetype {

public:

WaterBalancetype () {

}; /* end(procedure,structor) */

~WaterBalancetype () {

}; /* end(procedure,structor) */

double theta;

double Flow;

double RF;

double Infiltration;

double recharge;

double InterecEvap;

double I0;

double d;

double ThetaSat;

double Ksat;

double b;

double Transp;

double SoilDepht;

double flow1;

double RFvar;

double maxCapacity;

double SumMaxUptake;

double Transp_total;

double SumMaxUptake_total;

Layerstype Layers[7];

Crowntype Crown;

}; /* end(class,WaterBalancetype) */

class partioningtype {

public:

partioningtype () {

}; /* end(procedure,structor) */

~partioningtype () {

}; /* end(procedure,structor) */

double vectors;

double GIU;

double SU;

double PN_MAI;

double WU_WD;

double la_sa_Theory;

}; /* end(class,partioningtype) */

class submodel1type {

public:

submodel1type () {

}; /* end(procedure,structor) */

~submodel1type () {

}; /* end(procedure,structor) */

double Reserve;

double MaintenancePlant;

double MaxLeafReserve;

double MaxStemReserve;

double MaxRootReserve;

double Assimilation;

double la;

double GrowthStem;

double GrowthRoot;

double CoefGLResp;

double CoefGSResp;

double CoefGRResp;

double GrowthLeaf;

double OptimalGL;

double OptimalGS;

double OptimalGR;

double OptimalGLR;

double OptimalGSR;

double OptimalGRR;

COMMUNITY = 0;

#include <support1.cpp>double MaxReserve;

double CarbontoRoot;

double GrowthFruit;

double OptimalGrowthFruit;

}; /* end(class,submodel1type) */

class CrownSectorstype {

public:

CrownSectorstype () {

}; /* end(procedure,structor) */

~CrownSectorstype () {

}; /* end(procedure,structor) */

double CrownSector;

double flowIn;

double flowOut;

}; /* end(class,CrownSectorstype) */

class CrownLayerstype {

public:

CrownLayerstype () {

}; /* end(procedure,structor) */

~CrownLayerstype () {

}; /* end(procedure,structor) */

double CtoLayer;

double K;

double SumSectors;

double Partitioning;

double Step;

double Graph;

double MaxBiomass;

double SumSectors_total;

CrownSectorstype CrownSectors[5];

}; /* end(class,CrownLayerstype) */

class LEAFtype {

public:

LEAFtype () {

}; /* end(procedure,structor) */

~LEAFtype () {

}; /* end(procedure,structor) */

double Layers_0[7];

double TotalK;

double CtoCrown;

double TotalK_total;

CrownLayerstype CrownLayers[7];

}; /* end(class,LEAFtype) */

class LivingBiomasstype {

public:

LivingBiomasstype () {

}; /* end(procedure,structor) */

~LivingBiomasstype () {

}; /* end(procedure,structor) */

double SA;

double LA_SA;

double LivingStem;

double heightStem;

double WoodDensity;

double LivingRoot;

double heightRoot;

}; /* end(class,LivingBiomasstype) */

class Stemtype {

public:

Stemtype () {

}; /* end(procedure,structor) */

~Stemtype () {

}; /* end(procedure,structor) */

double Stem_0;

double StemIn;

double StemOut;

}; /* end(class,Stemtype) */

class STEMtype {

public:

STEMtype () {

}; /* end(procedure,structor) */

~STEMtype () {

}; /* end(procedure,structor) */

double CtoStem;

LivingBiomasstype LivingBiomass;

Stemtype Stem;

}; /* end(class,STEMtype) */

class ClimaticLimitingtype {

public:

ClimaticLimitingtype () {

}; /* end(procedure,structor) */

~ClimaticLimitingtype () {

}; /* end(procedure,structor) */

double MinClimLim;

double LimTemp;

double LimPot;

double LimNutr;

double LimPenetration;

}; /* end(class,ClimaticLimitingtype) */

class RootLayerstype {

public:

RootLayerstype () {

}; /* end(procedure,structor) */

~RootLayerstype () {

}; /* end(procedure,structor) */

double Nutr;

double FineRoot;

double Pot;

double StructureRoot;

double flowIn_0;

double flowOut_0;

double K_0;

double Partitioning_0;

double Step_0;

double Graph_0;

double VectorStone;

double Stone[7];

double Temp;

double Penetration;

double FineIn;

double FineOut;

double SplitFunction;

ClimaticLimitingtype

ClimaticLimiting;

}; /* end(class,RootLayerstype) */

class ROOTtype {

public:

ROOTtype () {

}; /* end(procedure,structor) */

~ROOTtype () {

}; /* end(procedure,structor) */

double TotalKRoot;

double RootLayer[7];

double SumLimiting;

double TotalPartioning;

double TotalKRoot_total;

double SumLimiting_total;

double TotalPartioning_total;

RootLayerstype RootLayers[7];

}; /* end(class,ROOTtype) */

class tree_0type {

public:

tree_0type () {

}; /* end(procedure,structor) */

~tree_0type () {

}; /* end(procedure,structor) */

double x;

double y;

double Height;

double RadiusCrown;

double ShadeOnTree;

double Rip_total_0;

double Rip_total;

double Rip_total_total[5];

double WU_WD_total_1;

double WU_WD_total_0;

double WU_WD_total;

double TotalBiomassRoot_total;

double TotalBiomassLeaf_total;

double RadiusCrown_total;

double ShadeOnTree_total;

Maintenancetype Maintenance;

LimitingFactorstype LimitingFactors;

phenologytype phenology;

submodel1_0type submodel1_0;

PStype PS;

WaterBalancetype WaterBalance;

partioningtype partioning;

submodel1type submodel1;

LEAFtype LEAF;

STEMtype STEM;

ROOTtype ROOT;

}; /* end(class,tree_0type) */

class ShadeModeltype {

public:

ShadeModeltype () {

}; /* end(procedure,structor) */

~ShadeModeltype () {

}; /* end(procedure,structor) */

int instanceid[2];

BOOLEAN new_instance;

ShadeModeltype *next;

void* baseptrs[3];

double relationship;

double cond1;

double Shade;

double coefficientRadius;

}; /* end(class,ShadeModeltype) */

class COMMUNITYtype {

public:

COMMUNITYtype () {

ShadeModel = 0;

}; /* end(procedure,structor) */

~COMMUNITYtype () {

delete_list(ShadeModel);

}; /* end(procedure,structor) */

int instanceid[1];

BOOLEAN new_instance;

COMMUNITYtype *next;

int parentId;

int channelId;

tree_0type tree_0[2];

ShadeModeltype *ShadeModel;

}; /* end(class,COMMUNITYtype) */

class SPECIEStype {

public:

SPECIEStype () {

COMMUNITY = 0;

#include <support1.cpp>

i}; /* end(procedure,structor) */

~SPECIEStype () {

delete_list(COMMUNITY);

}; /* end(procedure,structor) */

double cr2;

double im2;

double im2_0;

int COMMUNITYcount;

COMMUNITYtype *COMMUNITY;

}; /* end(class,SPECIEStype) */

class CLIMATICtype {

public:

CLIMATICtype () {

}; /* end(procedure,structor) */

~CLIMATICtype () {

}; /* end(procedure,structor) */

double temperature_1;

double Rain;

double Light;

}; /* end(class,CLIMATICtype) */

class DISTURBANCEtype {

public:

DISTURBANCEtype () {

}; /* end(procedure,structor) */

~DISTURBANCEtype () {

}; /* end(procedure,structor) */

double grazing;

double frost;

double fire;

}; /* end(class,DISTURBANCEtype) */

class Desktoptype {

public:

Desktoptype () {

}; /* end(procedure,structor) */

~Desktoptype () {

}; /* end(procedure,structor) */

SPECIEStype SPECIES[7];

CLIMATICtype CLIMATIC;

DISTURBANCEtype DISTURBANCE;

}; /* end(class,Desktoptype) */

class AME_model {

public:

AME_model () {

}; /* end(procedure,structor) */

~AME_model () {

}; /* end(procedure,structor) */

Desktoptype Desktop;

/* MODEL DECLARATIONS */

/* namespace eval AME_model<> { */

/* set data(location) [namespace

current] */

/* namespace eval Desktop<> { */

/* set data(location) [namespace

current] */

/* for {set loop 1} {6>=$loop}

{incr loop} { */

/* ;# start list here */

/* namespace eval

SPECIES<$loop> { */

/* set data(location)

[namespace current] */

/* proc COMMUNITYmaker

{instance} { */

/* namespace eval

$instance { */

/* set

data(location) [namespace current] */

/* for {set loop

1} {1>=$loop} {incr loop} { */

/* ;# start list here */

/* namespace

eval tree_0<$loop> { */

/* set

data(location) [namespace current] */

/*

namespace eval Maintenance<> { */

/*

set data(location) [namespace current] */

/* } ;#

end(namespace,Maintenance<>) */

/*

namespace eval LimitingFactors<> { */

/*

set data(location) [namespace current] */

/* } ;#

end(namespace,LimitingFactors<>) */

/*

namespace eval phenology<> { */

/*

set data(location) [namespace current] */

/* } ;#

end(namespace,phenology<>) */

/*

namespace eval submodel1_0<> { */

/*

set data(location) [namespace current] */

/* } ;#

end(namespace,submodel1_0<>) */

/*

namespace eval PS<> { */

/*

set data(location) [namespace current] */

/* } ;#

end(namespace,PS<>) */

/*

namespace eval WaterBalance<> { */

/*

set data(location) [namespace current] */

/*

for {set loop 1} {6>=$loop} {incr loop} {

*/

/* ;# start list here */

/*

namespace eval Layers<$loop> { */

/*

set data(location) [namespace current] */

/*

} ;# end(namespace,Layers<$loop>) */

/* ;# end list here */

/* }

;# end(for,$loop) */

/*

namespace eval Crown<> { */

/*

set data(location) [namespace current] */

/* }

;# end(namespace,Crown<>) */

/* } ;#

end(namespace,WaterBalance<>) */

/*

namespace eval partioning<> { */

/*

set data(location) [namespace current] */

/* } ;#

end(namespace,partioning<>) */

/*

namespace eval submodel1<> { */

/*

set data(location) [namespace current] */

/* } ;#

end(namespace,submodel1<>) */

/*

namespace eval LEAF<> { */

/*

set data(location) [namespace current] */

/*

for {set loop 1} {6>=$loop} {incr loop} {

*/

/* ;# start list here */

/*

namespace eval CrownLayers<$loop> { */

/*

set data(location) [namespace current] */

/*

for {set loop 1} {4>=$loop} {incr loop} {

*/

/* ;# start list here */

/*

namespace eval CrownSectors<$loop> { */

/*

set data(location) [namespace current] */

/*

} ;# end(namespace,CrownSectors<$loop>)

*/

/* ;# end list here */

/*

} ;# end(for,$loop) */

/*

} ;# end(namespace,CrownLayers<$loop>) */

/* ;# end list here */

/* }

;# end(for,$loop) */

/* } ;#

end(namespace,LEAF<>) */

/*

namespace eval STEM<> { */

/*

set data(location) [namespace current] */

/*

namespace eval LivingBiomass<> { */

/*

set data(location) [namespace current] */

/* }

;# end(namespace,LivingBiomass<>) */

/*

namespace eval Stem<> { */

/*

set data(location) [namespace current] */

/* }

;# end(namespace,Stem<>) */

/* } ;#

end(namespace,STEM<>) */

/*

namespace eval ROOT<> { */

/*

set data(location) [namespace current] */

/*

for {set loop 1} {6>=$loop} {incr loop} {

*/

/* ;# start list here */

/*

namespace eval RootLayers<$loop> { */

/*

set data(location) [namespace current] */

/*

namespace eval ClimaticLimiting<> { */

/*

set

#include <support1.cpp>

int phasecount = 1;

/* CONSTANT DECLARATIONS *//* start list

here */

tree_0pointer =

&(COMMUNITYpointer->tree_0[loop_0]);

submodel1_0pointer = &(tree_0pointer-

>submodel1_0);

submodel1_0pointer->Fruit =

submodel1_0pointer-

>Fruit+glob_element(dts,

1)*(submodel1_0pointer->FruitIn-

submodel1_0pointer->fruitOut);

WaterBalancepointer = &(tree_0pointer-

>WaterBalance);

WaterBalancepointer->theta =

max(0,WaterBalancepointer-

>theta+glob_element(dts,

1)*(WaterBalancepointer->Infiltration-

(WaterBalancepointer-

>recharge+(WaterBalancepointer-

>InterecEvap+WaterBalancepointer-

>Transp))));

WaterBalancepointer->Flow =

WaterBalancepointer-

>Flow+glob_element(dts,

1)*(WaterBalancepointer->RF-

(WaterBalancepointer-

>Infiltration+WaterBalancepointer-

>flow1));

submodel1pointer

= &(tree_0pointer->submodel1);

submodel1pointer->Reserve =

max(0,submodel1pointer-

>Reserve+glob_element(dts,

1)*(submodel1pointer->Assimilation-

(submodel1pointer-

>MaintenancePlant+(submodel1pointer-

>GrowthLeaf+(submodel1pointer-

>GrowthStem+(submodel1pointer-

>GrowthRoot+(submodel1pointer-

>Essudation+submodel1pointer-

>GrowthFruit)))))));

LEAFpointer =

&(tree_0pointer->LEAF);

for ( loop_1

= 1; 6>=loop_1; ++loop_1 ) {

/* start list here */

CrownLayerspointer = &(LEAFpointer-

>CrownLayers[loop_1]);

for (

loop_2 = 1; 4>=loop_2; ++loop_2 ) {

/* start list here */

CrownSectorspointer =

&(CrownLayerspointer-

>CrownSectors[loop_2]);

CrownSectorspointer->CrownSector =

CrownSectorspointer-

>CrownSector+glob_element(dts,

1)*(CrownSectorspointer->flowIn-

CrownSectorspointer->flowOut);

/* end list here */

}; /*

end(for,loop_2) */

/* end list here */

}; /*

end(for,loop_1) */

STEMpointer =

&(tree_0pointer->STEM);

Stempointer =

&(STEMpointer->Stem);

Stempointer->Stem_0 = Stempointer-

>Stem_0+glob_element(dts,

1)*(Stempointer->StemIn-Stempointer-

>StemOut);

ROOTpointer =

&(tree_0pointer->ROOT);

for ( loop_3

= 1; 6>=loop_3; ++loop_3 ) {

/* start list here */

RootLayerspointer = &(ROOTpointer-

>RootLayers[loop_3]);

RootLayerspointer->FineRoot =

RootLayerspointer-

>FineRoot+glob_element(dts,

1)*(RootLayerspointer->FineIn-

RootLayerspointer->FineOut);

RootLayerspointer->StructureRoot =

RootLayerspointer-

>StructureRoot+glob_element(dts,

1)*(RootLayerspointer->flowIn_0-

RootLayerspointer->flowOut_0);

/* end list here */

}; /*

end(for,loop_3) */

/* end list here */

}; /* end(for,loop_0) */

/* end list here */

COMMUNITYmeta =

&(COMMUNITYpointer->next);

}; /*

end(while,COMMUNITYpointer) */

/* end list here */

}; /* end(for,loop) */

}; /* end(procedure,updatemodel) */

/* GRAPH DATA SPACE DECLARATION */

graph_data_type graphdata[26];

/* EVALUATION PROCEDURE DECLARATION */

void do_evalmodel (double start_time, int

phase) {

/* global array_1 */

/* global array_2 */

/* global array_3 */

/* global array */

/* global array_0 */

int loop_4;

int loop_5;

int loop_6;

int loop_7;

int loop_8;

int loop_9;

int loop_10;

int loop_11;

int loop_12;

int loop_13;

int loop_14;

PStype *PSpointer_0;

submodel1type *submodel1pointer_8;

submodel1type *submodel1pointer_7;

phenologytype *phenologypointer_1;

partioningtype *partioningpointer_0;

submodel1type *submodel1pointer_6;

Maintenancetype

*Maintenancepointer_4;

submodel1type *submodel1pointer_5;

LivingBiomasstype

*LivingBiomasspointer_0;

STEMtype *STEMpointer_3;

submodel1type *submodel1pointer_4;

Stemtype *Stempointer_3;

submodel1type *submodel1pointer_3;

DISTURBANCEtype

*DISTURBANCEpointer_3;

submodel1type *submodel1pointer_2;

Stemtype *Stempointer_2;

STEMtype *STEMpointer_2;

DISTURBANCEtype

*DISTURBANCEpointer_2;

Crowntype *Crownpointer_0;

submodel1type *submodel1pointer_1;

DISTURBANCEtype

*DISTURBANCEpointer_1;

phenologytype *phenologypointer_0;

Stemtype *Stempointer_1;

STEMtype *STEMpointer_1;

LimitingFactorstype

*LimitingFactorspointer_2;

DISTURBANCEtype

*DISTURBANCEpointer_0;

LivingBiomasstype

*LivingBiomasspointer;

Stemtype *Stempointer_0;

STEMtype *STEMpointer_0;

RootLayerstype *RootLayerspointer_1;

ROOTtype *ROOTpointer_1;

ClimaticLimitingtype

*ClimaticLimitingpointer;

Maintenancetype

*Maintenancepointer_3;

LimitingFactorstype

*LimitingFactorspointer_1;

RootLayerstype *RootLayerspointer_0;

ROOTtype *ROOTpointer_0;

CrownSectorstype

*CrownSectorspointer_0;

CrownLayerstype *

#include <support1.cpp>

int pDesktoppointer_0 = &(Desktop);

CLIMATICpointer =

&(Desktoppointer_0->CLIMATIC);

CLIMATICpointer-

>temperature_1 = 20;

CLIMATICpointer->Rain = 0;

CLIMATICpointer->Light =

1500;

DISTURBANCEpointer =

&(Desktoppointer_0->DISTURBANCE);

DISTURBANCEpointer->grazing =

0.5;

DISTURBANCEpointer->frost =

0.5;

DISTURBANCEpointer->fire =

0.5;

for ( loop_4 = 1; 6>=loop_4;

++loop_4 ) {

/* start list here */

SPECIESpointer_0 =

&(Desktoppointer_0->SPECIES[loop_4]);

SPECIESpointer_0-

>COMMUNITY = 0;

SPECIESpointer_0-

>COMMUNITYcount = 0;

SPECIESpointer_0->cr2 =

array[(int)(loop_4)];

SPECIESpointer_0->im2 =

0.5;

/* end list here */

}; /* end(for,loop_4) */

}; /* end(cond,0>=phase) */

Desktoppointer_0 = &(Desktop);

for ( loop_4 = 1; 6>=loop_4; ++loop_4

) {

/* start list here */

SPECIESpointer_0 =

&(Desktoppointer_0->SPECIES[loop_4]);

COMMUNITYmeta =

&(SPECIESpointer_0->COMMUNITY);

while ( *COMMUNITYmeta ) {

COMMUNITYpointer =

*COMMUNITYmeta;

if (COMMUNITYpointer-

>new_instance) {

COMMUNITYpointer-

>new_instance = 0;

} else { /*

COMMUNITYpointer->new_instance */

}; /*

end(cond,COMMUNITYpointer->new_instance)

*/

COMMUNITYmeta =

&(COMMUNITYpointer->next);

}; /*

end(while,*COMMUNITYmeta) */

while ( SPECIESpointer_0-

>im2>=1 ) {

SPECIESpointer_0->im2 =

SPECIESpointer_0->im2-1;

--SPECIESpointer_0-

>COMMUNITYcount;

COMMUNITYpointer = new

COMMUNITYtype;

COMMUNITYpointer-

>instanceid[0] = SPECIESpointer_0-

>COMMUNITYcount;

COMMUNITYpointer-

>parentId = 0;

COMMUNITYpointer-

>channelId = 270;

COMMUNITYpointer-

>new_instance = 1;

COMMUNITYpointer->next =

SPECIESpointer_0->COMMUNITY;

SPECIESpointer_0-

>COMMUNITY = COMMUNITYpointer;

}; /* end(while,New

instances) */

SPECIESpointer_0->im2_0 =

(fmod(start_time,10)==0?array_0[(int)(loo

p_4)]:0);

SPECIESpointer_0 =

&(Desktoppointer_0->SPECIES[loop_4]);

if (0>=phase) {

while ( SPECIESpointer_0-

>cr2>=1 ) {

SPECIESpointer_0->cr2

= SPECIESpointer_0->cr2-1;

--SPECIESpointer_0-

>COMMUNITYcount;

COMMUNITYpointer =

new COMMUNITYtype;

COMMUNITYpointer-

>instanceid[0] = SPECIESpointer_0-

>COMMUNITYcount;

COMMUNITYpointer-

>parentId = 0;

COMMUNITYpointer-

>channelId = 269;

COMMUNITYpointer-

>new_instance = 1;

COMMUNITYpointer-

>next = SPECIESpointer_0->COMMUNITY;

SPECIESpointer_0-

>COMMUNITY = COMMUNITYpointer;

}; /* end(while,New

instances) */

}; /* end(cond,0>=phase) */

COMMUNITYmeta =

&(SPECIESpointer_0->COMMUNITY);

while ( *COMMUNITYmeta ) {

COMMUNITYpointer =

*COMMUNITYmeta;

/* start list here */

if (COMMUNITYpointer-

>new_instance || 0>=phase) {

COMMUNITYpointer-

>ShadeModel = 0;

for ( loop_5 = 1;

1>=loop_5; ++loop_5 ) {

/* start list here */

tree_0pointer_0 =

&(COMMUNITYpointer->tree_0[loop_5]);

tree_0pointer_0->x = ame_rand(0, 100);

tree_0pointer_0->y = ame_rand(0, 100);

LimitingFactorspointer =

&(tree_0pointer_0->LimitingFactors);

LimitingFactorspointer-

>SoilWaterPotential = min(0,max(-8,-4));

LimitingFactorspointer->CoefWaterStem =

graphpoint(LimitingFactorspointer-

>SoilWaterPotential, &(graphdata[1]));

LimitingFactorspointer->CoefWaterLeaf =

graphpoint(LimitingFactorspointer-

>SoilWaterPotential, &(graphdata[2]));

LimitingFactorspointer->CoefWaterRoot =

graphpoint(LimitingFactorspointer-

>SoilWaterPotential, &(graphdata[3]));

PSpointer =

&(tree_0pointer_0->PS);

PSpointer->timeOfLight =

min(16,max(0,8));

LimitingFactorspointer_0 =

&(tree_0pointer_0->LimitingFactors);

PSpointer->limitinPSWater =

graphpoint(LimitingFactorspointer_0-

>SoilWaterPotential, &(graphdata[4]));

CLIMATICpointer_0 = &(Desktoppointer_0-

>CLIMATIC);

PSpointer->PAR =

min(2000,max(0,CLIMATICpointer_0-

>Light));

PSpointer->PPF = graphpoint(PSpointer-

>PAR, &(graphdata[5]));

Maintenancepointer = &(tree_0pointer_0-

>Maintenance);

CLIMATICpointer_1 = &(Desktoppointer_0-

>CLIMATIC);

Maintenancepointer->Temperature =

min(50,max(0,CLIMATICpointer_1-

>temperature_1));

Maintenancepointer->TempSoil =

Maintenancepointer->Temperature;

Maintenancepointer->CoefMaintLeaf =

0.0054*pow(2,double(Maintenancepointer-

>Temperature-25)/10);

Maintenancepointer->CoefMAintStem =

0.00884*pow(2,double(Maintenancepointer-

>Temperature-25)/10);

Maintenancepointer->CoefMaintRoot =

0.00228*pow(2,double(Maintenancepointer-

>TempSoil-25)/10);

LimitingFactorspointer =

#include <support1.cpp>

int phasecount = 1;

/* WaterBalancepointer_0 =

&(tree_0pointer_0->WaterBalance);

WaterBalancepointer_0->theta =

max(0,0.8);

WaterBalancepointer_0->Flow = 0;

WaterBalancepointer_0->I0 = 46;

WaterBalancepointer_0->d = -0.095;

WaterBalancepointer_0->ThetaSat = 1;

WaterBalancepointer_0->Ksat = 0;

WaterBalancepointer_0->b = 7.78;

WaterBalancepointer_0->SoilDepht = 1000;

WaterBalancepointer_0->InterecEvap =

double(0)/(WaterBalancepointer_0-

>SoilDepht*1000);

WaterBalancepointer_0->maxCapacity = 5;

CLIMATICpointer_2 = &(Desktoppointer_0-

>CLIMATIC);

WaterBalancepointer_0->RFvar =

min(1000,max(0,CLIMATICpointer_2->Rain));

WaterBalancepointer_0->RF =

WaterBalancepointer_0->RFvar;

for (

loop_7 = 1; 6>=loop_7; ++loop_7 ) {

/* start list here */

Layerspointer = &(WaterBalancepointer_0-

>Layers[loop_7]);

Layerspointer->Density =

min(100,max(0,10));

/* end list here */

}; /*

end(for,loop_7) */

Crownpointer = &(WaterBalancepointer_0-

>Crown);

Crownpointer->ETP = 10;

partioningpointer = &(tree_0pointer_0-

>partioning);

partioningpointer->la_sa_Theory = 0.3;

submodel1pointer_0 = &(tree_0pointer_0-

>submodel1);

submodel1pointer_0->Reserve = max(0,0);

submodel1pointer_0->MaxLeafReserve =

0.15;

submodel1pointer_0->MaxStemReserve = 0.4;

submodel1pointer_0->MaxRootReserve = 0.4;

submodel1pointer_0->CoefGLResp =

1.66*0.4;

submodel1pointer_0->CoefGSResp =

1.66*0.4;

submodel1pointer_0->CoefGRResp =

1.66*0.4;

LEAFpointer_0

= &(tree_0pointer_0->LEAF);

for (

loop_8 = 1; 6>=loop_8; ++loop_8 ) {

/* start list here */

CrownLayerspointer_0 = &(LEAFpointer_0-

>CrownLayers[loop_8]);

CrownLayerspointer_0->Step =

array_1[(int)(loop_8)];

CrownLayerspointer_0->MaxBiomass = 100;

for ( loop_9 = 1; 4>=loop_9; ++loop_9 ) {

/* start list here */

CrownSectorspointer_0 =

&(CrownLayerspointer_0-

>CrownSectors[loop_9]);

CrownSectorspointer_0->CrownSector = 0.1;

/* end list here */

}; /* end(for,loop_9) */

/* end list here */

}; /*

end(for,loop_8) */

ROOTpointer_0

= &(tree_0pointer_0->ROOT);

ROOTpointer_0->SumLimiting_total = 0;

for (

loop_10 = 1; 6>=loop_10; ++loop_10 ) {

/* start list here */

RootLayerspointer_0 = &(ROOTpointer_0-

>RootLayers[loop_10]);

RootLayerspointer_0->Nutr =

min(1,max(0,1));

RootLayerspointer_0->FineRoot = 1;

RootLayerspointer_0->StructureRoot = 1;

RootLayerspointer_0->Penetration =

min(10,max(0,5));

RootLayerspointer_0->SplitFunction = 0.5;

LimitingFactorspointer_1 =

&(tree_0pointer_0->LimitingFactors);

RootLayerspointer_0->Pot =

LimitingFactorspointer_1-

>SoilWaterPotential;

for ( loop_11 = 1; 6>=loop_11; ++loop_11

) {

/* start list here */

RootLayerspointer_0->Stone[loop_11] =

array_3[loop_11];

/* end list here */

}; /* end(for,loop_11) */

RootLayerspointer_0->VectorStone =

min(1,max(0,((int)(loop_10)==1?0:((int)(l

oop_10)==2?RootLayerspointer_0-

>Stone[(int)(1)]:((int)(loop_10)==3?RootL

ayerspointer_0-

>Stone[(int)(2)]:((int)(loop_10)==4?RootL

ayerspointer_0-

>Stone[(int)(3)]:((int)(loop_10)==5?RootL

ayerspointer_0-

>Stone[(int)(4)]:((int)(loop_10)==6?RootL

ayerspointer_0-

>Stone[(int)(5)]:RootLayerspointer_0-

>Stone[(int)(6)]))))))));

RootLayerspointer_0->Step_0 =

array_2[(int)(loop_10)]*(1+RootLayerspoin

ter_0->VectorStone);

Maintenancepointer_3 = &(tree_0pointer_0-

>Maintenance);

RootLayerspointer_0->Temp =

Maintenancepointer_3->Temperature;

ClimaticLimitingpointer =

&(RootLayerspointer_0->ClimaticLimiting);

ClimaticLimitingpointer->LimNutr =

graphpoint(RootLayerspointer_0->Nutr,

&(graphdata[10]));

ClimaticLimitingpointer->LimPot =

graphpoint(RootLayerspointer_0->Pot,

&(graphdata[11]));

ClimaticLimitingpointer->LimPenetration =

graphpoint(RootLayerspointer_0-

>Penetration, &(graphdata[12]));

ClimaticLimitingpointer->LimTemp =

graphpoint(RootLayerspointer_0->Temp,

&(graphdata[13]));

ClimaticLimitingpointer->MinClimLim =

min(ClimaticLimitingpointer-

>LimTemp,min(ClimaticLimitingpointer-

>LimPot,min(ClimaticLimitingpointer-

>LimNutr,ClimaticLimitingpointer-

>LimPenetration)));

ROOTpointer_0->SumLimiting_total =

#include <support1.cpp>

int/* end list here */

}; /* end(for,loop_5) */

/* end list here */

COMMUNITYmeta =

&(COMMUNITYpointer->next);

}; /*

end(while,COMMUNITYpointer) */

/* end list here */

}; /* end(for,loop_4) */

}; /* end(procedure,Set model variables)

*/

/* FREE ALL DATA STRUCTURES */

void do_exitmodel () {

release_graph_data(&(graphdata[1]));

release_graph_data(&(graphdata[2]));

release_graph_data(&(graphdata[3]));

release_graph_data(&(graphdata[4]));

release_graph_data(&(graphdata[5]));

release_graph_data(&(graphdata[6]));

release_graph_data(&(graphdata[7]));

release_graph_data(&(graphdata[8]));

release_graph_data(&(graphdata[9]));

release_graph_data(&(graphdata[10]));

release_graph_data(&(graphdata[11]));

release_graph_data(&(graphdata[12]));

release_graph_data(&(graphdata[13]));

release_graph_data(&(graphdata[14]));

release_graph_data(&(graphdata[15]));

release_graph_data(&(graphdata[16]));

release_graph_data(&(graphdata[17]));

release_graph_data(&(graphdata[18]));

release_graph_data(&(graphdata[19]));

release_graph_data(&(graphdata[20]));

release_graph_data(&(graphdata[21]));

release_graph_data(&(graphdata[22]));

release_graph_data(&(graphdata[23]));

release_graph_data(&(graphdata[24]));

release_graph_data(&(graphdata[25]));

/* */

/* namespace delete Desktop */

/* */

}; /* end(procedure,dummy) */

Tcl_Obj* getdata (int *tree, int type,

Tcl_Obj *newvalue) {

double start_time = 0;

Tcl_Obj *result;

Desktoptype *Desktoppointer_1;

int loop_15;

SPECIEStype *SPECIESpointer_1;

Tcl_Obj *partresult;

Tcl_Obj *writevalue;

int writelength;

int writeindex;

Tcl_Obj **writearray;

int popcount;

Tcl_Obj *partresult_0;

Tcl_Obj *writevalue_0;

int writelength_0;

int writeindex_0;

Tcl_Obj **writearray_0;

int loop_16;

tree_0type *tree_0pointer_1;

Tcl_Obj *partresult_1;

Tcl_Obj *writevalue_1;

int writelength_1;

int writeindex_1;

Tcl_Obj **writearray_1;

int loop_17;

Tcl_Obj *partresult_2;

Tcl_Obj *writevalue_2;

int writelength_2;

int writeindex_2;

Tcl_Obj **writearray_2;

Maintenancetype

*Maintenancepointer_5;

LimitingFactorstype

*LimitingFactorspointer_3;

int loop_18;

Tcl_Obj *partresult_3;

Tcl_Obj *writevalue_3;

int writelength_3;

int writeindex_3;

Tcl_Obj **writearray_3;

phenologytype *phenologypointer_2;

submodel1_0type

*submodel1_0pointer_1;

PStype *PSpointer_1;

WaterBalancetype

*WaterBalancepointer_1;

int loop_19;

Layerstype *Layerspointer_0;

Tcl_Obj *partresult_4;

Tcl_Obj *writevalue_4;

int writelength_4;

int writeindex_4;

Tcl_Obj **writearray_4;

Crowntype *Crownpointer_1;

partioningtype *partioningpointer_1;

submodel1type *submodel1pointer_9;

LEAFtype *LEAFpointer_1;

int loop_20;

Tcl_Obj *partresult_5;

Tcl_Obj *writevalue_5;

int writelength_5;

int writeindex_5;

Tcl_Obj **writearray_5;

int loop_21;

CrownLayerstype

*CrownLayerspointer_1;

Tcl_Obj *partresult_6;

Tcl_Obj *writevalue_6;

int writelength_6;

int writeindex_6;

Tcl_Obj **writearray_6;

int loop_22;

CrownSectorstype

*CrownSectorspointer_1;

Tcl_Obj *partresult_7;

Tcl_Obj *writevalue_7;

int writelength_7;

int writeindex_7;

Tcl_Obj **writearray_7;

STEMtype *STEMpointer_4;

LivingBiomasstype

*LivingBiomasspointer_1;

Stemtype *Stempointer_4;

ROOTtype *ROOTpointer_2;

int loop_23;

Tcl_Obj *partresult_8;

Tcl_Obj *writevalue_8;

int writelength_8;

int writeindex_8;

Tcl_Obj **writearray_8;

int loop_24;

RootLayerstype *RootLayerspointer_2;

Tcl_Obj *partresult_9;

Tcl_Obj *writevalue_9;

int writelength_9;

int writeindex_9;

Tcl_Obj **writearray_9;

int loop_25;

Tcl_Obj *partresult_10;

Tcl_Obj *writevalue_10;

int writelength_10;

int writeindex_10;

Tcl_Obj **writearray_10;

ClimaticLimitingtype

*ClimaticLimitingpointer_0;

int loop_26;

int loop_27;

Tcl_Obj *partresult_11;

Tcl_Obj *writevalue_11;

int writelength_11;

int writeindex_11;

Tcl_Obj **writearray_11;

CLIMATICtype *CLIMATICpointer_3;

DISTURBANCEtype

*DISTURBANCEpointer_4;

result = Tcl_NewListObj(0, NULL);

switch (tree[0]) {

case 1:

Desktoppointer_1 = &(Desktop);

switch (tree[1]) {

case 1:

partresult =

Tcl_NewListObj(0, NULL);

if (newvalue) {

Tcl_ListObjGetElements(NULL, newvalue,

&(writelength), &(writearray));

writeindex = 0;

} else { /* newvalue */

writevalue = newvalue;

}; /* end(cond,newvalue)

*/

for ( loop_15 = 1; 6>=loop_15; ++loop_15

) {

if (newvalue) {

writevalue =

Tcl_NewListObj(0, NULL);

if

(compare_values(writearray,

&(writeindex), loop_15, writelength,

2)==1) {

writevalue =

writearray[writeindex+1];

}; /* end(cond,if

new val for this elt) */

}; /* end(cond,newvalue)

*/

getinstance(&(loop_15), partresult,

NULL);

SPECIESpointer_1 =

&(Desktoppointer_1->SPECIES[loop_15]);

switch (tree[2]) {

#} else { /* Not setting membership */

partresult_0 = 

Tcl_NewListObj(0, NULL);

if (writevalue) {

Tcl_ListObjGetElements(NULL, writevalue, 

&(writelength_0), &(writearray_0));

writeindex_0 = 0;

} else { /* 

writevalue */

writevalue_0 = 

writevalue;

}; /* 

end(cond,writevalue) */

COMMUNITYmeta = &(SPECIESpointer_1-

>COMMUNITY);

while ( *COMMUNITYmeta ) {

COMMUNITYpointer = *COMMUNITYmeta;

if (writevalue) {

writevalue_0 = 

Tcl_NewListObj(0, NULL);

if 

(compare_lists(1, writearray_0, 

&(writeindex_0), COMMUNITYpointer-

>instanceid, writelength_0, 2)==1) {

writevalue_0 = 

writearray_0[writeindex_0+1];

}; /* 

end(cond,if new val for this elt) */

}; /* 

end(cond,writevalue) */

putarrayinresult(NULL, 1, 

COMMUNITYpointer->instanceid, 

partresult_0);

switch (tree[3]) {

case 1:

getinstance(&(COMMUNITYpointer-

>parentId), partresult_0, writevalue_0);

break; /* 1 */

case 2:

getinstance(&(COMMUNITYpointer-

>channelId), partresult_0, writevalue_0);

break; /* 2 */

case 3:

partresult_1 = 

Tcl_NewListObj(0, NULL);

if (writevalue_0) 

{

Tcl_ListObjGetElements(NULL, 

writevalue_0, &(writelength_1), 

&(writearray_1));

writeindex_1 = 0;

} else { /* 

writevalue_0 */

writevalue_1 = 

writevalue_0;

}; /* 

end(cond,writevalue_0) */

for ( loop_16 = 1; 1>=loop_16; ++loop_16 

) {

if (writevalue_0) 

{

writevalue_1 

= Tcl_NewListObj(0, NULL);

if 

(compare_values(writearray_1, 

&(writeindex_1), loop_16, writelength_1, 

2)==1) {

writevalue_1 = 

writearray_1[writeindex_1+1];

}; /* 

end(cond,if new val for this elt) */

}; /* 

end(cond,writevalue_0) */

getinstance(&(loop_16), partresult_1, 

NULL);

tree_0pointer_1 = &(COMMUNITYpointer-

>tree_0[loop_16]);

switch (tree[4]) 

{

case 1:

getinstance(&(tree_0pointer_1->x), 

partresult_1, writevalue_1);

break; /* 1 

*/

case 2:

getinstance(&(tree_0pointer_1->y), 

partresult_1, writevalue_1);

break; /* 2 

*/

case 3:

getinstance(&(tree_0pointer_1->Height), 

partresult_1, writevalue_1);

break; /* 3 

*/

case 4:

getinstance(&(tree_0pointer_1-

>RadiusCrown), partresult_1, 

writevalue_1);

break; /* 4 

*/

case 5:

getinstance(&(tree_0pointer_1-

>ShadeOnTree), partresult_1, 

writevalue_1);

break; /* 5 

*/

case 6:

getinstance(&(tree_0pointer_1-

>Rip_total_0), partresult_1, 

writevalue_1);

break; /* 6 

*/

case 7:

getinstance(&(tree_0pointer_1-

>Rip_total), partresult_1, writevalue_1);

break; /* 7 

*/

case 8:

partresult_2 = Tcl_NewListObj(0, NULL);

if 

(writevalue_1) {

Tcl_ListObjGetElements(NULL, 

writevalue_1, &(writelength_2), 

&(writearray_2));

writeindex_2 = 0;

} 

else { /* writevalue_1 */

writevalue_2 = writevalue_1;

}; /* 

end(cond,writevalue_1) */

for ( loop_17 

= 1; 4>=loop_17; ++loop_17 ) {

if 

(writevalue_1) {

writevalue_2 = Tcl_NewListObj(0, NULL);

if (compare_values(writearray_2, 

&(writeindex_2), loop_17, writelength_2, 

2)==1) {

writevalue_2 = 

writearray_2[writeindex_2+1];

}; /* end(cond,if new val for this elt) 

*/

}; /* 

end(cond,writevalue_1) */

getinstance(&(loop_17), partresult_2, 

NULL);

getinstance(&(tree_0pointer_1-

>Rip_total_total[loop_17]), partresult_2, 

writevalue_2);

}; /* 

end(for,loop_17) */

Tcl_ListObjAppendElement(NULL, 

partresult_1, partresult_2);

break; /* 8 

*/

case 9:

getinstance(&(tree_0pointer_1-

>WU_WD_total_1), partresult_1, 

writevalue_1);

break; /* 9 

*/

case 10:

getinstance(&(tree_0pointer_1->_5-

>TempSoil), partresult_1, writevalue_1);

break; /* 

2 */

case 3:

#include <support1.cpp>

int phasecount = 1;

/* CONSTANT DECLARATIONS */

/* global array_1 */

/* global array_2 */

/* global array_3 */

/* global array */

/* global array_0 */

double array_1[8] = {0, 40, 40, 40, 40,

40, 40, 40};

double array_2[8] = {0, 0, 3, 3, 3, 3, 3,

3};

double array_3[7] = {0, 0, 0, 0, 0, 0,

0};

double array[7] = {0, 1, 2, 3, 1, 2, 1};

double array_0[8] = {0, 1, 0, 0, 0, 0, 1,

1};

/* STRUCTURE TYPE DECLARATIONS */

class Maintenancetype {

public:

Maintenancetype () {

}; /* end(procedure,structor) */

~Maintenancetype () {

}; /* end(procedure,structor) */

double Temperature;

double TempSoil;

double CoefMaintLeaf;

double CoefMAintStem;

double CoefMaintRoot;

double MaintenanceOfDay;

}; /* end(class,Maintenancetype) */

class LimitingFactorstype {

public:

LimitingFactorstype () {

}; /* end(procedure,structor) */

~LimitingFactorstype () {

}; /* end(procedure,structor) */

double SoilWaterPotential;

double CoefTempStem;

double CoefWaterStem;

double CoefTempLeaf;

double CoefTempRoot;

double CoefWaterLeaf;

double CoefWaterRoot;

double CoefLimitinFactors[4];

}; /* end(class,LimitingFactorstype) */

class phenologytype {

public:

phenologytype () {

}; /* end(procedure,structor) */

~phenologytype () {

}; /* end(procedure,structor) */

double UF;

double Uc;

double TempUcCritical;

double UfMax;

double TempUfCritical;

double day;

double UcMax;

double Veg;

double Rip;

double UCMaxRip;

double FineRip;

double NumFineRip;

double numOreFoto;

double CadutaFoglie;

double temperature;

double OreFoto;

double BiomassaCritica;

double UF_total_1;

double UF_total_0;

double UF_total;

double Uc_total_1;

double Uc_total_0;

double Uc_total;

double Veg_total_1;

double Veg_total_0;

double Veg_total;

double Rip_total_3;

double Rip_total_2;

double Rip_total_1;

double FineRip_total;

}; /* end(class,phenologytype) */

class submodel1_0type {

public:

submodel1_0type () {

}; /* end(procedure,structor) */

~submodel1_0type () {

}; /* end(procedure,structor) */

double Fruit;

double FruitIn;

double fruitOut;

double CtoFruit;

}; /* end(class,submodel1_0type) */

class PStype {

public:

PStype () {

}; /* end(procedure,structor) */

~PStype () {

}; /* end(procedure,structor) */

double timeOfLight;

double PAR;

double limitinPSTemp;

double limitinPSWater;

double PPF;

}; /* end(class,PStype) */

class Layerstype {

public:

Layerstype () {

}; /* end(procedure,structor) */

~Layerstype () {

}; /* end(procedure,structor) */

double MaxUptake;

double CoefTemp;

double CoefWater;

double DemandeUptake;

double RealUptake;

double Uptake;

double water;

double temperature_0;

double Density;

}; /* end(class,Layerstype) */

class Crowntype {

public:

Crowntype () {

}; /* end(procedure,structor) */

~Crowntype () {

}; /* end(procedure,structor) */

double ETP;

double ETMAx;

double K_LAI;

}; /* end(class,Crowntype) */

class WaterBalancetype {

public:

WaterBalancetype () {

}; /* end(procedure,structor) */

~WaterBalancetype () {

}; /* end(procedure,structor) */

double theta;

double Flow;

double RF;

double Infiltration;

double recharge;

double InterecEvap;

double I0;

double d;

double ThetaSat;

double Ksat;

double b;

double Transp;

double SoilDepht;

double flow1;

double RFvar;

double maxCapacity;

double SumMaxUptake;

double Transp_total;

double SumMaxUptake_total;

Layerstype Layers[7];

Crowntype Crown;

}; /* end(class,WaterBalancetype) */

class partioningtype {

public:

partioningtype () {

}; /* end(procedure,structor) */

~partioningtype () {

}; /* end(procedure,structor) */

double vectors;

double GIU;

double SU;

double PN_MAI;

double WU_WD;

double la_sa_Theory;

}; /* end(class,partioningtype) */

class submodel1type {

public:

submodel1type () {

}; /* end(procedure,structor) */

~submodel1type () {

}; /* end(procedure,structor) */

double Reserve;

double MaintenancePlant;

double MaxLeafReserve;

double MaxStemReserve;

double MaxRootReserve;

double Assimilation;

double la;

double GrowthStem;

double GrowthRoot;

double CoefGLResp;

double CoefGSResp;

double CoefGRResp;

double GrowthLeaf;

double OptimalGL;

double OptimalGS;

double OptimalGR;

double OptimalGLR;

double OptimalGSR;

double OptimalGRR;

COMMUNITY = 0;

#case 1:

getinstance(&(phenologypointer_2->UF),

partresult_1, writevalue_1);

break; /*

1 */

case 2:

getinstance(&(phenologypointer_2-

>temperature), partresult_1,

writevalue_1);

break; /*

2 */

case 3:

getinstance(&(phenologypointer_2->Uc),

partresult_1, writevalue_1);

break; /*

3 */

case 4:

getinstance(&(phenologypointer_2-

>TempUcCritical), partresult_1,

writevalue_1);

break; /*

4 */

case 5:

getinstance(&(phenologypointer_2->UfMax),

partresult_1, writevalue_1);

break; /*

5 */

case 6:

getinstance(&(phenologypointer_2-

>TempUfCritical), partresult_1,

writevalue_1);

break; /*

6 */

case 7:

getinstance(&(phenologypointer_2->day),

partresult_1, writevalue_1);

break; /*

7 */

case 8:

getinstance(&(phenologypointer_2->UcMax),

partresult_1, writevalue_1);

break; /*

8 */

case 9:

getinstance(&(phenologypointer_2->Veg),

partresult_1, writevalue_1);

break; /*

9 */

case 10:

getinstance(&(phenologypointer_2->Rip),

partresult_1, writevalue_1);

break; /*

10 */

case 11:

getinstance(&(phenologypointer_2-

>UCMaxRip), partresult_1, writevalue_1);

break; /*

11 */

case 12:

getinstance(&(phenologypointer_2-

>FineRip), partresult_1, writevalue_1);

break; /*

12 */

case 13:

getinstance(&(phenologypointer_2-

>NumFineRip), partresult_1,

writevalue_1);

break; /*

13 */

case 14:

getinstance(&(phenologypointer_2-

>OreFoto), partresult_1, writevalue_1);

break; /*

14 */

case 15:

getinstance(&(phenologypointer_2-

>numOreFoto), partresult_1,

writevalue_1);

break; /*

15 */

case 16:

getinstance(&(phenologypointer_2-

>CadutaFoglie), partresult_1,

writevalue_1);

break; /*

16 */

case 17:

getinstance(&(phenologypointer_2-

>BiomassaCritica), partresult_1,

writevalue_1);

break; /*

17 */

case 18:

getinstance(&(phenologypointer_2-

>UF_total_1), partresult_1,

writevalue_1);

break; /*

18 */

case 19:

getinstance(&(phenologypointer_2-

>UF_total_0), partresult_1,

writevalue_1);

break; /*

19 */

case 20:

getinstance(&(phenologypointer_2-

>UF_total), partresult_1, writevalue_1);

break; /*

20 */

case 21:

getinstance(&(phenologypointer_2-

>Uc_total_1), partresult_1,

writevalue_1);

break; /*

21 */

case 22:

getinstance(&(phenologypointer_2-

>Uc_total_0), partresult_1,

writevalue_1);

break; /*

22 */

case 23:

getinstance(&(phenologypointer_2-

>Uc_total), partresult_1, writevalue_1);

break; /*

23 */

case 24:

getinstance(&(phenologypointer_2-

>Veg_total_1), partresult_1,

writevalue_1);

break; /*

24 */

case 25:

getinstance(&(phenologypointer_2-

>Veg_total_0), partresult_1,

writevalue_1);

break; /*

25 */

case 26:

getinstance(&(phenologypointer_2-

>Veg_total), partresult_1, writevalue_1);

break; /*

26 */

case 27:

getinstance(&(phenologypointer_2-

>Rip_total_3), partresult_1,

writevalue_1);

break; /*

27 */

case 28:

getinstance(&(phenologypointer_2-

>Rip_total_2), partresult_1,

writevalue_1);

break; /*

28 */

case 29:

Compilazione Software

C++, Tcl, ...



Plant Water Balance Model – Risultati

0

10

20

30

40

50

60

70

80

1 31 61 91 121 151 181 211 241 271 301 331 361

time

w
a

te
r 

c
o

n
te

n
t

rain

layer1 15cm

layer2 30cm

layer3 50cm

layer4 90cm

layer5 130cm

layer6 150cm



THE PROBLEM WITH A HOLISTIC APPROACH
After Briggs and Smithson (1985)








