Lecture 10: Contour plots    
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There are several ways to plot contours in Matlab. In this lecture, I will introduce you a few commonly used Matlab commands which can be used to fulfill this task.

1. ‘Contour’commands.

Example 1: simple contours
>>Z=peaks;
>>contour(Z);

Please use ‘who’ and ‘size’ to check variable ‘Z’.

Example 2: how to use colorbar

Please test the following commands:

>>colorbar;

>>colorbar(‘vertical’);

>>colorbar(‘horizontal’);

Example 3: labeling contours

>> [c,h]=contour(Z);

>> clabel(c,h);
Example 4: how to change labels
Please try the following usage of “clabel”. Can you figure them out?

>>clabel(c,h,'fontsize',18);
>>clabel(c,h,'fontsize',8,'labelspacing',20);
>>clabel(c,h,'manual');
In the previous examples, the scale of x-axis and y-axis is based on the dimension of metric ‘Z’, which is 49 X 49. What if you want to plot ‘Z’ in terms of known ‘X’ and ‘Y’. See the following example.  

Example 5: plot Z in terms of X and Y.
>> x=[1:1:49]; % x in km

>> y=[1:1:49]; % y in km

>> contour(x,y,Z);

Example 6:

>> x=[10:5:250] % x in longitude

>> y=[-20:2:76] % y in latitude

>> contour(x,y,Z);

Example 7: using meshgrid command
>> x=[1:1:49]; % x in km

>> y=[1:1:49]; % y in km

>> [X,Y]=meshgrid(x,y);

>> contour(X,Y,Z);

Note: try to use ‘size’ to check the dimension of X and Y.

Project: using ‘contour’ plot topography

>> load mat_data/topo;

>> load mat_data/coast;

>> contour(XLONG,XLAT,HGT);

>> hold on;

>> plot(long,lat,'k');
>> hold off;

2. ‘contourf’ command

‘contouf’ is similar to ‘contour’ but fills the space between contours with colors.

Eaxmple 1:

>> Z=peaks;
>> contourf(Z);

>> colorbar;

Also review,

>> colorbar(‘vertical’);

>> colorbar(‘horizontal’);

Example 2: how to change edge (contour lines) color
>> contourf(Z,’edgecolor’,’none’);
Example 3:
>> x=[1:1:49]; % x in km

>> y=[1:1:49]; % y in km

>> contourf(x,y,Z);

Example 4:

>> x=[10:5:250] % x in longitude

>> y=[-20:2:76] % y in latitude

>> contourf(x,y,Z);

Example 5: using meshgrid command

>> x=[1:1:49]; % x in km

>> y=[1:1:49]; % y in km

>> [X,Y]=meshgrid(x,y);

>> contourf(X,Y,Z);

Example 6: using ‘contourf’ plot topography

>> load mat_data/topo;

>> load mat_data/coast;

>> contourf(XLONG,XLAT,HGT); 
>> hold on;

>> plot(long,lat,'k');
>> hold off;

Replacing ‘contourf(XLONG,XLAT,HGT);’  with

>> contourf(XLONG,XLAT,HGT,’edgecolor’,’none’); 

Example 7: how to change the resolution of color scales
>> c_scale=[0:50:3500];

>> contourf(XLONG,XLAT,HGT,c_scale,’edgecolor’,’none’); 

