% BERN  4-box model of the terrestrial carbon cycle, LGM version,

% assuming that the glacial terrestrial biosphere contained

% 500 Pg less carbon than during the Holocene.

% Carbon storage in the various reservoirs:

%   atmosphere:         425 GtC (equiv. to pCO2 = 200 uatm)

%   ground vegetation:   77 GtC

%   woody vegetation:   387 GtC

%   detritus:            93 GtC

%   humus              1162 GtC

dt=1;yrps=1;decay=1/8267;

% exchange coefficients

kag=0.0592*yrps;  % atmosphere -> ground vegetation

kaw=0.0423*yrps;  % atmosphere -> wood

kgd=0.3250*yrps;  % ground vegetation -> detritus

kwd=0.0371*yrps;  % wood -> detritus

kwh=0.0093*yrps;  % wood -> humus

kda=0.3482*yrps;  % detritus -> atmosphere

kdh=0.0774*yrps;  % detritus -> humus

kha=0.0093*yrps;  % humus -> atmosphere

% reservoir size ratios

vag=5.4878;      % atmosphere / ground vegetation

vaw=1.0976;      % atmosphere / wood

vgd=0.8333;      % ground vegetation / detritus

vwd=4.1667;      % wood / detritus

vwh=0.3333;      % wood / humus

vda=0.2187;      % detritus / atmosphere

vdh=0.0800;      % detritus / humus

vha=2.7333;      % humus / atmosphere

c14gr=0.9;

c14wo=0.2;

c14de=0.9;

c14hu=0.01;

c14at=1.0;

for i=1:10000,

%  c14at=c14at+dt*(pc14-decay*c14at-kas*(c14at-c14se))

%  c14at=c14at+dt*(kda*vda*c14de+kha*vha*c14hu-(kag+kaw)*c14at)

 c14at=0.9+0.0*sin(pi*i/100)+0.5*randn(1,1);

  c14gr=c14gr+dt*(kag*vag*c14at              -(decay+kgd)*c14gr);     % ground

  c14wo=c14wo+dt*(kaw*vaw*c14at

     -(decay+kwd+kwh)*c14wo); % wood

  c14de=c14de+dt*(kgd*vgd*c14gr+kwd*vwd*c14wo-(decay+kda+kdh)*c14de); % detritus

  c14hu=c14hu+dt*(kdh*vdh*c14de+kwh*vwh*c14wo-(decay+kha)*c14hu);     % humus

  c14grnd(i)=c14gr;

  c14wood(i)=c14wo;

  c14dets(i)=c14de;

  c14hums(i)=c14hu;

time(i)=i;

end;

plot(time,c14wood,time,c14dets,time,c14grnd,time,c14hums)

axis([0 100 0 2 ]);

