Matlab Notebook solution to Kottegoda and Rosso problem 4.21 
Enter the data

q=[11.5 23.6 29.1 32.7 34.5 37 39.8 49 54.6 53.5];

%Use the built in matlab function to fit parameters

parms=wblfit(q)

lambda=parms(1)
betap=parms(2)
Plot histograms to verify fit

bin=5;

x=0:bin:60;

xh=x+bin/2;

[n]=histc(q,x);

bar(xh,n/length(q)/bin,1,'w')   % Density

pdf=betap/lambda .*(x ./lambda).^(betap-1).*exp(-((x ./lambda).^betap));

line(x,pdf,'color','red')

x2=0:60;

pdf2=wblpdf(x2,lambda,betap);

line(x2,pdf2) 
Compare sample and population moments as a check
pmean=lambda*gamma(1+1/betap)

mean(q)  
pvar=lambda^2*(gamma(1+2/betap)-(gamma(1+1/betap))^2)

var(q)  
These comparisons are close, but not perfect.  This is because a maximum likelihood fit does not match moments exactly.  The CDF is given by wblcdf.  This gives the probability of flow less than 20 m3/s

F2=wblcdf(20,lambda,betap)  
Check using the formula
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F2=1-exp(-(20/lambda)^betap)  
Return period
1/F2  
Q-Q Plot

Rank the data to get order statistics and empirical cumulative distribution
qs=sort(q)
pemp=(1:length(qs))./(length(qs)+1)  
Calculate theoretical quantiles from the fitted Weibull distribution at each empirical cdf value
qth=wblinv(pemp,lambda,betap)  
Plot order statistics (i.e. ranked data) versus theoretical quantiles.  This is the Q-Q plot
plot(qth,qs,'.')  

The correlation coefficient associated between theoretical quantiles and order statistics is a measure of goodness of fit, 'Filleben's correlation coefficient'.

corrcoef(qs,qth)  
sum((qs-mean(qs)).*(qth-mean(qth)))/sqrt(sum((qs-mean(qs)).^2)*sum((qth-mean(qth)).^2))  
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