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/*--------------------------------------------------------------------------*
 *                                                                          *
 * CAMELot/ Lava flows code - Release 1.0 - September, 21 2000 *
 *                                                                          *
 * File: sciara.cpt *
 *                                                                          *
 * Authors: *
 * Gino Mirocle Crisci        UNICAL - Dept. of Earth Sciences *
 *      Salvatore    Di Gregorio   UNICAL - Dept. of Mathematics *
 * Rocco        Rongo         UNICAL - Dept. of Earth Sciences *
 * William      Spataro       UNICAL - Dept. of Mathematics *
 * Donato       D'Ambrosio    UNICAL - Dept. of Mathematics *
 *                                                                          *
 * Purpose:     Simulation code for lava flows                              *
 *                                                                          *
 *--------------------------------------------------------------------------*
 */

# include <stdio.h>
# include <math.h>

#define TRUE 1
#define FALSE 0

// Insert global variables here...

float tf,trate,twidth, areaes, apothem, e1;
float randS, rorS;
FILE *f;
char s[256];

// CA definition...

cadef
{

dimension 2;

region All_AC(:,:,:);

radius 1;

state (float altitude,
width,
max_width,
temperature,
flow[4];

float vent_rate,
real,
RandS,
RorS);

neighbor news[4]([0,-1]NORTH,[1,0]EAST, [-1,0]WEST,[0,1]SOUTH);

parameter(prm_cellside 10.0,
prm_clock 60.0,
prm_admin 0.0,
prm_admid 0.0,
prm_admax 0.0,
prm_tcrat 0.0,
prm_tmid 0.0,
prm_tsolid 0.0,
prm_cool 0.0,
prm_rall 0.0,
prm_days 1.0,
prm_maxstep 5760.0

);
}//cadef

// Prototypes...

void calc_width();
void calc_temperature();
void calc_altitude();
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float calc_adherence();
void calc_flows();
void vent();

//main
{
switch (step%2) {

case 0:
calc_flows();

break;

case 1:
calc_width();
calc_temperature();
calc_altitude();
if (step < 2 * prm_clock * 24 * prm_days)

vent();
break;

}//switch  

if (step == (int) prm_maxstep - 1)
{

if (cell_max_width > 0.0 && cell_real > 0.0)
update(cell_RandS, 1.0);

if (cell_max_width > 0.0 || cell_real > 0.0)
update(cell_RorS, 1.0);

}
}//niam

/******************************************************************************************/
/*Calculate lava emission*/
/******************************************************************************************/

void vent()
{

int i;

if (cell_vent_rate>0.)
{

// Calculate residual vent lava....
tf=0.;
for(i=0;i<4;i++)

tf+=cell_flow[i];

// Convert mc/s to m
areaes=3.*prm_cellside*apothem;
trate=(cell_vent_rate*prm_clock)/(areaes);

// Set vent thickness and temperature...
twidth=cell_width - tf + trate;

update(cell_width,twidth);
update(cell_temperature,prm_tcrat);

}
}

/******************************************************************************************/
/* Calculate new lava width*/
/******************************************************************************************/

void calc_width()
{

int i;
float new_width;

new_width=cell_width;
for (i=0; i<4; i++)
new_width-=(cell_flow[i]-news[i]_flow[3-i]);

update(cell_width,new_width);
if (new_width > cell_max_width)

update(cell_max_width, new_width);
} // calc_width

/******************************************************************************************/
/* Calculate new lava temperature*/
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/******************************************************************************************/

void calc_temperature()
{

int i;
float sumh,

sumth,
new_temp;

sumh=cell_width;
for (i=0; i<4; i++)
sumh-=cell_flow[i];

sumth=sumh*cell_temperature;
//weighted average for the first step of the temperature determination
for (i=0; i<4; i++){
sumh+=news[i]_flow[3-i];
sumth+=(news[i]_temperature*news[i]_flow[3-i]);

}//for
//last step of the temperature determination: temperature loss by irradiation
if (sumh>0.){
new_temp=sumth/sumh;
new_temp/=pow(1.+pow(new_temp,3.)*prm_cool,1./3.);
update(cell_temperature,new_temp);

}//if     
} // calc_temperature

/******************************************************************************************/
/* Calculate new lava altitude*/
/******************************************************************************************/

void calc_altitude()
{

if ((cell_temperature<=prm_tsolid)&&(cell_width>0)){ //solidification...
update(cell_altitude,cell_altitude+cell_width);
update(cell_width,0);
update(cell_temperature,prm_tsolid);

}//if
}//calc_altitude

/******************************************************************************************/
/* Calculate lava adherence*/
/******************************************************************************************/

float calc_adherence()
{
float coeff,

ad;

if ((cell_temperature<=prm_tcrat)&&(cell_temperature>=prm_tmid)){
coeff=(prm_admid-prm_admin)/(prm_tmid-prm_tcrat);
ad=coeff*(cell_temperature-prm_tcrat)+prm_admin;

}//if
else{
coeff=(prm_admax-prm_admid)/(prm_tsolid-prm_tmid);
ad=coeff*(cell_temperature-prm_tmid)+prm_admid;

}//else
return ad;

} //calc_adherence

/******************************************************************************************/
/* Calculate outgoing flows*/
/******************************************************************************************/

void calc_flows()

{
char wlog[5]={TRUE,TRUE,TRUE,TRUE,TRUE},

elim;
int i,

k,
kk;

float adherence,
wqc[5],
distrc,
qav,
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rall;

adherence=calc_adherence();
if ((adherence<cell_width)&&(cell_width>0))
{

wqc[0]=cell_altitude+adherence;
for (i=1; i<5; i++)
wqc[i]=news[i-1]_width+news[i-1]_altitude;

distrc=cell_width-adherence;

// calculate outgoing flows
do{

elim=FALSE;
qav=distrc;
kk=0;
for (k=0; k<5; k++)
if (wlog[k]){
qav+=wqc[k];
kk++;

}//if
if (kk!=0)
qav/=kk;

for (k=0; k<5; k++)
if((qav<=wqc[k])&&(wlog[k])){

wlog[k]=FALSE;
elim=TRUE;

}//if
}while (elim);
for (k=1; k<5; k++)
if (wlog[k]){
update(cell_flow[k-1],(qav-wqc[k])*prm_rall);

}//if 
else

update(cell_flow[k-1],0.);
}//if 
else

for (k=1; k<5; k++)
update(cell_flow[k-1],0.);

} //calc_flows

/******************************************************************************************/
/* steering*/
/******************************************************************************************/

steering
{
if (step == 0)
{

randS = 0.0;
rorS = 0.0;

apothem=0.866025*prm_cellside;

f = fopen("param.txt", "r");
fscanf(f, "%s", s); fscanf(f, "%s", s); cpt_set_param(&prm_admin, atof(s));
fscanf(f, "%s", s); fscanf(f, "%s", s); cpt_set_param(&prm_admid, atof(s));
fscanf(f, "%s", s); fscanf(f, "%s", s); cpt_set_param(&prm_admax, atof(s));
fscanf(f, "%s", s); fscanf(f, "%s", s); cpt_set_param(&prm_tcrat, atof(s));
fscanf(f, "%s", s); fscanf(f, "%s", s); cpt_set_param(&prm_tmid, atof(s));
fscanf(f, "%s", s); fscanf(f, "%s", s); cpt_set_param(&prm_tsolid, atof(s));
fscanf(f, "%s", s); fscanf(f, "%s", s); cpt_set_param(&prm_cool, atof(s));
fscanf(f, "%s", s); fscanf(f, "%s", s); cpt_set_param(&prm_rall, atof(s));
fclose(f);

}

//compute the fitness and write it on file
if (step == (int) prm_maxstep - 1)
{

randS = region_sum(All_AC, RandS);
rorS = region_sum(All_AC, RorS);
e1 = sqrt(randS / rorS);
f = fopen("fitness.txt", "w");
fprintf(f, "%f\n", e1);
fclose(f);

}
}
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