How to load observational data in Matlab

Matlab has its own data format. It is binary file with extension .mat. Under the Matlab prompt, type:

>> load sounding.mat;

You can save your data in .mat format using

>> save filename.mat variable1 variable2 variable3 … variable

Project 1 (homework 1): Matlab file ‘sounding.mat’ provided is the sounding data obtained at the southern Great Plains. The file contains wind speed, direction, temperature, dew point, and height. Please (1) calculate the relative humidity. (2) Plot wind speed, direction, temperature, and relative humidity profiles in one plot.

Lecture 7 Loops

1. ‘For’ Loops

The ‘for’ loop allows us to repeat certain commands. If you want to repeat some action in a predetermined way, you can use the ‘for’ loop. All of the loop structures in Matlab are started with a keyword "for", end with the word "end". 

Example 1, a simple loop will go around four times each time changing a 

loop variable, j:

>> for j=1:4

   j

end

Example 2,  

>> for j=1:4,

     v(j) = j;

end

Example 3

>> A = [ [1 2 3]' [3 2 1]' [2 1 3]']

>> C = zeros(3,3);

>> for j=2:3,

>>    C(j,:) = A(j,:) - A(j-1,:);

end

A =

     1     3     2

     2     2     1

     3     1     3

C =

     0     0     0

     1    -1    -1

     1    -1     2

Eaxmple 4: calculating  [image: image2.png]


 
>>clear;

>>N=100;

>>for n=1:N

>>x(n)=(-1)^(n-1)/(2*(n-1)+1);

>>end

>>y=sum(x);

Example 5: calculating [image: image4.png]el
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>>clear;

>>N=100;

>>for n=1:N

>>x(n)=1/(2*(n-1)+1)^2/(2*(n-1)+3)^2;

>>end

>>y=sum(x);

2. ‘while’ loop: The while loop repeats a sequence of commands as long as some condition is met. 

Example 6: recode Example 5 using ‘while’loop
>>clear;

>>N=100;

>>n=1;

>>while n<100

>>x(n)=1/(2*(n-1)+1)^2/(2*(n-1)+3)^2;

>>n=n+1;

>>end

>>y=sum(x);

3. If statement

The basic format:

if condition         
 statements;

else

 statements;

end

if condition

 statements;

elseif condition;

 statements;

else

end

Example 1: Determine the temperature of an air parcel as it arises adiabatically.

>>T_surf=20; %temperature

>>D_surf=10; %dew point

>>z=[0:10:5000]; %height

>>Z_lcl=124*(T_surf-D_surf); % lifting condensation level

>>N=length(z);

>>T(1)=T_surf;

>>rd=0.0098;

>>rs=0.0034;

>>for k=2:N

>> if z(k) < Z_lcl

>> T(k)=T(k-1)-rd*(z(k)-z(k-1));

>> else

>> T(k)=T(k-1)-rs*(z(k)-z(k-1));

>> end

>>end

>>plot(T,z);

Example 2: Z(0 - LCL): rd; Z(LCL - 4000):rs1=0.0034; Z(LCL - 4000):rs2=0.0068; 

Matlab code:

rd=0.0098;

rs1=0.0034;

rs2=0.0068;

for k=2:N

 if z(k) < Z_lcl

 T(k)=T(k-1)-rd*(z(k)-z(k-1));

 elseif z(k) >= Z_lcl & z(k) < 4000

 T(k)=T(k-1)-rs1*(z(k)-z(k-1));

 else

 T(k)=T(k-1)-rs2*(z(k)-z(k-1));

 end

end

plot(T,z);

