
% gda03_08
%
% planar fit to depths of earthquakes in the Kurile subduction zone
% supports Figure 3.6
 
clear all;
 
% read data
D=load('../data/kurile_eqs.txt');
lat=D(:,1);
lon=D(:,2);
depth=D(:,3);
 
% convert to km
x = 111.12*cos((pi/180)*mean(lat))*(lon-min(lon));
y = 111.12*(lat-min(lat));
dobs=-depth;
N=length(-depth);
 
% three-d plot of data
% use rotate button to examine it prom different perspectives!
figure(1);
clf;
set(gca,'LineWidth',3);
set(gca,'FontSize',14);
hold on;
pxmin=0; pxmax=1200;
pymin=0; pymax=1200;
pzmin=-700; pzmax=0;
axis( [pxmin, pxmax, pymin, pymax, pzmin, pzmax]' );
plot3(x,y,dobs,'ko','LineWidth',2);
 
% improvise 3D box
plot3( [pxmin,pxmin], [pymin,pymin], [pzmin,pzmax], 'k-', 'LineWidth', 2 );
plot3( [pxmin,pxmin], [pymin,pymax], [pzmin,pzmin], 'k-', 'LineWidth', 2 );
plot3( [pxmin,pxmax], [pymin,pymin], [pzmin,pzmin], 'k-', 'LineWidth', 2 );
 
plot3( [pxmax,pxmax], [pymax,pymax], [pzmax,pzmin], 'k-', 'LineWidth', 2 );
plot3( [pxmax,pxmax], [pymax,pymin], [pzmax,pzmax], 'k-', 'LineWidth', 2 );
plot3( [pxmax,pxmin], [pymax,pymax], [pzmax,pzmax], 'k-', 'LineWidth', 2 );
 
plot3( [pxmax,pxmin], [pymin,pymin], [pzmax,pzmax], 'k-', 'LineWidth', 2 );
plot3( [pxmax,pxmax], [pymin,pymin], [pzmax,pzmin], 'k-', 'LineWidth', 2 );
 
plot3( [pxmin,pxmin], [pymax,pymin], [pzmax,pzmax], 'k-', 'LineWidth', 2 );
plot3( [pxmin,pxmin], [pymax,pymax], [pzmax,pzmin], 'k-', 'LineWidth', 2 );
 
plot3( [pxmax,pxmax], [pymax,pymin], [pzmin,pzmin], 'k-', 'LineWidth', 2 );
plot3( [pxmax,pxmin], [pymax,pymax], [pzmin,pzmin], 'k-', 'LineWidth', 2 );
 
% solve inverse problem of fitting a plane to data
G = [ones(N,1), x, y];
mest = (G'*G)\(G'*dobs);
dpre=G*mest;
 
% display fit as mesh in 3D space
M=31;
xx=pxmin+(pxmax-pxmin)*[0:M-1]'/(M-1);
yy=pymin+(pymax-pymin)*[0:M-1]'/(M-1);



 
[X,Y]=meshgrid( xx, yy);
Z = mest(1)+mest(2)*X+mest(3)*Y;
 
[Ni,Nj]=size(Z);
for i=[1:Ni]
for j=[1:Nj]
    if ( (Z(i,j)>0) || (Z(i,j)<pzmin) )
        Z(i,j)=nan(1);
    end
end
end
 
mesh(X,Y,Z);
view(3);

% Figure 3.6 (Circles) Earthquakes in the Kurile subduction zone, northwest Pacific Ocean. The
% x-axis points north and the y-axis east. The earthquakes scatter about a dipping planar surface
% (colored grid), determined using least squares. Data courtesy of the U.S. Geological Survey.
 


