
 

MOVING WINDOW REGRESSIONS USING MATLAB 

 

 

clear 

cd('/MATLAB Drive/Published') 

load lab6_data_AustraliaRainfall.mat 

%Plotting average rainfall for January and June  

figure 

subplot(1,2,1); 

imagesc(mean(AUSrain.rainfall(:,:,:,1), 3, 'omitnan')); 

axis xy; % flip the figure to north-south 

axis equal; % tells matlab 1 degree lat equals 1 degree lon 

axis tight; 

title('Average Rainfall in January','fontsize',16); 

xlabel('Longitude', 'FontSize', 16); 

ylabel('Latitude', 'FontSize', 16); 

caxis ([0 400]); 

colorbar; 

subplot(1,2,2); 

imagesc(mean(AUSrain.rainfall(:,:,:,6), 3, 'omitnan')); 

axis xy; % flip the figure to north-south 

axis equal; % tells matlab 1 degree lat equals 1 degree lon 

axis tight; 

title('Average Rainfall in June','fontsize',16); 

xlabel('Longitude', 'FontSize', 16); 

ylabel('Latitude', 'FontSize', 16); 

caxis ([0 300]); 

colorbar; 

box off;  

print('-djpeg100','Jan_Jun_Avg_Rainfall'); 



   

𝑀𝑒𝑎𝑛 𝑟𝑎𝑖𝑛𝑓𝑎𝑙𝑙 𝑖𝑛 𝐽𝑢𝑛𝑒 𝑙𝑜𝑛−𝑠:𝑙𝑜𝑛+𝑠,   𝑙𝑎𝑡−𝑠:𝑙𝑎𝑡+𝑠

=  𝛼 𝑙𝑜𝑛,𝑙𝑎𝑡  +  𝛽 𝑙𝑜𝑛,𝑙𝑎𝑡  ∗  𝑀𝑒𝑎𝑛 𝑟𝑎𝑖𝑛𝑓𝑎𝑙𝑙 𝑖𝑛 𝐽𝑎𝑛𝑢𝑎𝑟𝑦 𝑙𝑜𝑛−𝑠:𝑙𝑜𝑛+𝑠,   𝑙𝑎𝑡−𝑠:𝑙𝑎𝑡+𝑠

+  𝑒 𝑙𝑜𝑛−𝑠:𝑙𝑜𝑛+𝑠,   𝑙𝑎𝑡−𝑠:𝑙𝑎𝑡+𝑠

% Running the moving window regressions  

%Create variables for the mean annual rainfall 

Average_rainfall_Jan = mean(AUSrain.rainfall(:,:,:,1), 3, 'omitnan');  

Average_rainfall_June = mean(AUSrain.rainfall(:,:,:,6), 3, 'omitnan'); 

R1= Average_rainfall_Jan; 

R2 = Average_rainfall_June ; 

% Size of window 

s = 5 ;  

obs = ((s*2)+1) * ((s*2)+1) ; % needed to reshape the data below 

% Coefficients and correlation 

beta = NaN(length(AUSrain.lat),length(AUSrain.lon)); % we will fill in the 

betas below 

% Regressions 

for j = (s+1):(length(AUSrain.lon)-s) %account for edge effects here 

for i = (s+1):(length(AUSrain.lat)-s)%and here 

X = reshape(R1(i-s:i+s, j-s:j+s), obs, 1); 

Y = reshape(R2(i-s:i+s, j-s:j+s), obs, 1); 

coef = regress(Y, [ones(obs,1), X]);  

beta(i,j) = coef(2,1); %saving the betas 

end 

end 

%create a new dataset with a "lat", "lon" and corresponding "beta" 

betafield = struct ('beta', beta, 'lat', AUSrain.lat, 'lon', AUSrain.lon); 



   

 

%create a new dataset with a "lat", "lon" and corresponding "beta" 

field = struct ('beta', beta, 'lat', AUSrain.lat, 'lon', AUSrain.lon); 

 

%mask out the oceans  

%Create a variable summing the rainfall across months for any year 

AUSrain.annual = sum(AUSrain.rainfall(:,:,1,:), 4); 

for i = 1:length(AUSrain.lat) 

   for j = 1:length(AUSrain.lon) 

       if AUSrain.annual (i,j,:) ==0; 

           land(i,j) =NaN; 

       else  

           land(i,j) =1; 

       end 

   end 

end 

 

field.betafinal = field.beta .* land; 

 

%plot beta coeff 

figure; 

imagesc(field.lon, field.lat, field.betafinal) 

axis xy; axis equal; axis tight 

title('Moving Window Regression Coefficients','fontsize',16); 

xlabel('Longitude', 'FontSize', 16); 

ylabel('Latitude', 'FontSize', 16); 

caxis ([-1 3]); 

colorbar ; 

print('-djpeg100','Moving Window Regression Coefficients'); 

 


