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Abstract

The objectives of this study were to find the fitted models and the probability
distributions of the extreme rainfalls data in the upper northern Thailand by using the generalized
extreme value (GEV) distributions. The return level for various return periods estimation is such a
guidance that useful for preventing or reducing the severe flooding in upper northern area before
spreading through the central Thailand. We proposed a graphical test of fit for the GEV model
that is based on a GEV Q-Q plot and a coefficient of determination ( RZ) as an optional for model
building. The annual maximum of monthly rainfalls data from 26 stations between 1957 and 2009
from the hydrology and water management center for upper northern region were used. The
methods used were analyzed and determined for the appropriate models by using the GEV
distributions with stationary and a linear trend in mean ¢, and the GEV distributions with
stationary and a quadratic trend in mean & . We estimated the return levels for various return
periods and data simulation were from the GEV distribution with stationary and a linear trend in
mean 4, the GEV distribution with stationary and a quadratic trend in mean &, the Gumbel
distribution, the Frechet distribution, and the Weibull distribution. The likelihood ratio test
statistics and the coefficient of determination were used for model fitting and the R program was

used to compare a percentage of correct determined.



The results showed that of the two stations were the GEV distributions with a linear
trend in mean ¢, i.e., the 9" and the 21" stations, the 2™ station was the GEV distribution with a
quadratic trend in mean £, and the rest were the stationary GEV distributions. But from the
coefficient of determination method we found that two stations were the GEV distributions with a
linear trend in mean y ,i.e., the llth, and the 12" stations, only the 25" station that was the GEV
distribution with a quadratic trend in mean y, and the rest were the GEV distributions with
stationary. In cases of finding distribution, four stations were the Weibull distributions, i.e.,
thelOm, the 14[h, the 19[h, and the 23" stations, and the rest were the Gumbel distributions but
when we used the coefficient of determination we found that all stations were the Gumbel
distributions. For return level estimation, we found that five stations had a high return level for
various return periods, i.e., the 19[}1, the 17“1, the 23“1, the 18“1, and the 20" stations, that is, it
should be the first consideration about preventing or reducing the severity of floods before other
stations. By the way, the 26" station had a smallest return level for various return periods, so it
should be the last consideration. For simulation results, the likelihood ratio test statistics has a
percentage of correct determined much more than the coefficient of determination in cases of the
GEV distributions with stationary when & =0.2,0.4, the GEV distribution with a linear trend in
mean /¢, the GEV distribution with a quadratic trend in mean g when £, =-0.1, the Frechet
distribution, and the Weibull distribution. But in cases of the GEV distribution with stationary
when, £=-0.4,-0.2, GEV distribution with a quadratic trend in mean x when £, =0.1, and
the Gumbel distribution, coefficient of determination has a better percentage of correct

determined much more than likelihood ratio test statistics.



