Environmental Physics-MATLAB session
http://www.sp.ph.ic.ac.uk/~arnaud/EP_ClimateModel.html
“MATLAB taster”: compute emission temperature by matching incoming and outgoing energy at the top-of-the atmosphere

>>SIGMA = 5.67*1.e-08;

This command defines the value of the Stefan-Boltzmann constant 
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is defined and also the ; symbol used at the end. This avoids MATLAB to repeat this value (try again without it to see what happens). We next define the value of the solar constant 
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and that of the planetary albedo
[image: image4.wmf]p

a

:

>>So = 1367; %in Wm-2

Note that the % sign is a comment sign in MATLAB.

>> ALPHAp = 0.3; %non dim.

Now the more interesting bit.

>> T = [200:0.1:350];

This command defines a vector T with values going from 200K to 350K with an increment of 0.1K.

>>ASR = ones(size(T))*So*(1-ALPHAp)/4;

This defines a vector of the same size as T, but with each element equal to 
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. It represents the absorbed solar radiation per unit area.
>>OLR = SIGMA * T.^4;

This defines a vector whose first element is 
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, whose second element is 
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, etc… Note the dot used before raising T to the fourth power. This term represents the outgoing longwave radiation (energy) emitted by the Earth per unit area. Finally we plot the two curves in a MATLAB window:

>>figure(1), clf

This commands opens a window and clear anything that could have been plotted in it previously.
>> plot(T,OLR,’r’,T,ASR,’g’);

This command plots the OLR curve in red and the ASR curve in green, as a function of temperature. Where they cross is the emission temperature!
NB: There is no need to rewrite each time all these commands. They can be written in a MATLAB file (.m extension) and saved under any name you want. For instance ASR_OLR_basic.m has in it all those commands for you. In other words, if you type the command:

>> ASR_OLR_basic
… you should get the same plot!
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