%dbdel i ng the Spatial Dynamics of Life in the O ouds of Venus
W

%ebha Amatya
%/enus Life
%eam St anf or d- Brown, i GEM 2012

%his is a spatial nodel of bacteria in the clouds of Venus. The
bacteria

%re initially inserted in the 50 to 60 KM cl oud | ayer range, then
%ove with eddy diffusion and wi nd advection, and are examn ned for
%oersi stence in the 50-60km habitabl e zone. The equations are based on
t he

%speci es transport, advective diffusion partial differential equations.

%)
clc; clear all; close all

maxcycl e = 1100; % Defining the nunber of cycles for a sinulation
W

%®efining grid in the horizontal direction

W

xm n=40000. 0; xmax=70000. 0; xnum=150;

xst p=(xmax-xm n)/ (xnum 1) ;

ym n=40000. 0; ymax=70000. 0; ynum=150;

yst p=(ymax-ymin)/ (ynum1);

%efining Material Properties
kappa = 10000; %Eddy D ffusion constant, nt2/s, scaled to 1e4 |arger
than actual for sinmulation purposes
L2400
%®efining initial bacterial concentration structure
W
bm n=0;
brmax=1e6;
for xn = 1:xnum
for yn = 1:ynum
BCO(xn,yn) = bm n; % Background bacterial concentration
if ((xn-1)/(xnum1) > 0.50 && (xn-1)/(xnum1l) < 0.51 && (yn-1)/
(ynum1) > 0.40 && (yn-1)/(ynum1l) < 0.42)
BCO(xn, yn) =bmax; % Rectangul ar insertion point near the
m ddl e
end
end
end

BCi nit=BC0; % Store the initial conditions

W

%@efining rotation velocity structure

9

tinmestep =1e0; %Explicit tinestep of 1 unit in sinulation tine

% have to create now a velocity field. Letis try with a rotation
%round the center of the conputational donain:

1.1; %lensity in g/cnt3
le-4; 9%li aneter of bacteria in centineters

p
d



vGav = -1e4*3.2*9. 8*p*(d"2);

% Defining rotation velocity structure
% 30: 0. 6: 30
[ VX, VY] = meshgrid(-125:3.35/2:125, -125:3.35/2:125);
for xn = 1:xnum
for yn = 1: ynum %add Gaussi an noi se
VX(xn,yn) = 10*randn(1l) + VX(xn,yn);
VY(xn,yn) = vGav + 10*randn(1l) + VY(xn,yn);

end
end
VY = -VY;
time = 0;
%0
%980l ving tenperature equation by explicit nethod
%0

for cycle = 0: maxcycl e
for xn = 1:xnum
for yn = 1: ynum
% Boundary nodes:
if (xn==1 || xn==xnum || yn==1 || yn==ynum
BCL1(xn, yn) =bmi n; % B=const
el se

%Add the diffusion conponent

BCL1(xn, yn) = BCO(xn, yn)+ tinestep*kappa*( BCO(xn-1,yn)-
2. 0*BCO( xn, yn) +BCO(xn+1,yn) )/ (xstp*xstp); % contribution

BC1(xn, yn) = BCl(xn, yn)+ tinestep*kappa*( BCO(xn,yn-1)-
2. 0*BCO(xn, yn) +BCO(xn, yn+1) )/ (ystp*ystp); % contribution

%Add t he advection conponent
BC1(xn, yn) =BC1( xn, yn) -
0. 5*VX(xn, yn). *tinestep. *(BCO(xn, yn)-BCO(xn-1,yn))./xstp-
0. 5*VX(xn, yn). *tinestep. *(BAO(xn+1, yn)-BCAO(xn, yn))./xstp;
BC1(xn, yn) =BC1(xn, yn) -
0. 5*VY(xn, yn). *ti nestep. *(BCO(xn, yn)-BCO(xn,yn-1))./ystp-
0. 5*VY(xn, yn). *timestep. *(BCO(xn, yn+1) - BCO(xn, yn))./ystp;

end
end

end
BCO0 = BCl; % Rel oadi ng sol utions to BCO

% Creating vectors for x and y axes

X = Xm n: Xstp: xmax;

y = ym n:ystp:ynmax;

x=x/1000.; % renornmalizes min km only for plotting
y=y/1000. ;% renormalizes min km only for plotting

%/i sual i zing results

% Pl oting bacterial concentration as a surface
% if nod(cycle, 10) == %apture every 10 franes
% figure(l);
% BCrot = rot90(BQ0);



% surf(x,y, BCrot);

% %axis([1 10000])

% view (0, 90);

% title('Bacterial Persistance in the Habitable

Zone',' Font Size', 18,' FontWight', 'bold');

% xl abel (sprintf('% days', tine),'FontSize', 15,"' Font Wi ght',
"bold");

% yl abel (" Altitude (KM',' FontSize', 15,' Font Wi ght', 'bold");
% %Capture the title and axes al so

% wi nsize = get(figure(l),' Position');

% wi nsize(1l:2) =0 0];

% %wite the gif file of the sinulation

% frame = getframe(figure(l),w nsize);

% im= frame2i n{frane);

% [imnd,cnl = rgb2ind(im256);

% if cycle ==

% imrite(imnd,cm'AdDi fEx.gif', 'gif', 'Loopcount',inf);
% el se

%

imuwite(imnd,cm' AdDifEx.gif'," 'gif',' WiteMde'," ' append');
% end
%
% end
time = time + (10000*ti nestep)/(3600*24); %Keep track of days, and
convert to real tine
end



