Lecture 13 Vector Fields

In MATLAB, quiver(X,Y,U,V) plots vectors (U,V) at the points (X,Y). 

Example 1, the vector field [u,v]=(-y,x) is shown below

clear;

[X,Y]=meshgrid(-1:.2:1);

U=-Y;

V=X;

quiver(X,Y,U,V);

axis([-1.5 1.5 -1.5 1.5]);

Notice however that this plot is not quite accurate. The length of vector at (0.8,0) is certainly not 0.8. MATLAB automatically scales the vectors so that they do not overlap. To modify this scaling use quiver(X,Y,U,V,s), where s is the desired scaling. Setting s=0 removes the automatic scaling and shows the ‘correct’ picture. Testing,

quiver(X,Y,-Y,X,0);

This is the accurate vector, but the image looks horrible. However, you can choose your scale to make the figure look better. Please try,

Example 2

quiver(X,Y,-Y/5,X/5,0);

axis([-1.5 1.5 -1.5 1.5]);

hold on;

X2=[-1.2 -1.2];

Y2=[1.2 0.0];

U2=[0.2 0];

V2=[0 0];

h=quiver(X2,Y2,U2,V2,0,'r');set(h,'linewidth',1);

h=text(-0.9,1.2,'1 m s^{-1}');

hold off;

Example 3

clear;

x = -3:.1:3;

y = -3:.1:3;

[xx,yy] = meshgrid(x,y);

zz = peaks(xx,yy);

contourf(xx,yy,zz);

colorbar;

hold on

[px,py] = gradient(zz,.2,.2);

[d1 d2]=size(px);

quiver(xx,yy,px/20,py/20,0,'color',[0.7 0.7 0.7]); 

%if not good, test following command
%quiver(xx(1:2:d1,1:2:d2),yy(1:2:d1,1:2:d2),px(1:2:d1,1:2:d2)/20,py(1:2:d1,1:2:d2)/20,0,'color',[0.7 0.7 0.7]);

axis([-3 3 -3 3]);

X2=[-2.8 -2.8];

Y2=[2.8 0.0];

U2=[0.5 0];

V2=[0 0];

h=quiver(X2,Y2,U2,V2,0,'r');set(h,'linewidth',1);

h=text(-2.2,2.8,'10');

hold off

Project: adding wind vectors to Katina 10-m winds in the previous project.
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