%   4-box model of the marine carbon cycle, present day

% Carbon storage in the various reservoirs:

%   atmosphere:         720 GtC (equiv. to pCO2 = 360 uatm)

%   surface water:   
725 GtC

%   surface biota:  
 25 GtC

%   deep ocean:          37700 GtC

dt=0.001;yrps=1;

% exchange coefficients in 1/yr

kas=90./720.*yrps;  % atmosphere -> surface water

ksa=90./725.*yrps;  %  surface water -> atmosphere

ksb=40./725.*yrps;  % surface -> surface biota

kbs=36./3.*yrps;   % surface biota -> surface

kbd=4./3.*yrps;  % surface biota -> deep ocean

kds=40./37700.*yrps;  % deep -> surface

ksd=36./37700.*yrps;  % surface -> deep

a=720.

s=725.

b=25.

d=37700.

% initial conditions:

cat=a*1.2;

cs=a;

cb=b;

cd=d;

for i=1:10000,

  cat=cat+dt*(ksa*cs


-kas*cat); % atmosphere

% cat=0.9+0.0*sin(pi*i/100)+0.5*randn(1,1);

  cs=cs+dt*(kas*cat+kds*cd+kbs*cb  
-ksb*cs-ksd*cs);      

  cb=cb+dt*(ksb*cs


-kbs*cb-kbd*cb );      

  cd=cd+dt*(ksd*cs+kbd*cb

-kds*cb );      

  catmo(i)=cat;

  csurf(i)=cs;

  cbios(i)=cb;

  cdeep(i)=cd;

time(i)=i*dt;

end;

plot(time,catmo,time,csurf,time,cbios,time,cdeep)

ylabel('Pg Carbon')

title('Carbon in atmosphere, ...')

