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ABSTRACT

In Hydrology, the data of daily precipitation is important in many areas of
hydrologic design. Long and continuous records of daily rainfall are needed in most hydrologic
analyses. However, some of the recorded rainfall data are too short for minimal risk analysis.
Methods of generating synthetic rainfall data which preserve the statistics of recorded data have
been used in hydrologic analysis in addition to the short recorded data. This is to give more
confidence in dealing with uncertainty of future events.

The objective of this study is to generate daily rainfall data for rainfall gauging
stations in the northern part of Thailand by the Two-state, First-order Markov Chain along with
continuous distribution functions: Two-parameter Gamma Distribution and Mixed Exponential
Distribution. The results are then statistically compared to the historical records.

The results of this study are as follows:

In the Precipitation Occurrence Process, Two-state, First-order Markov Chain can
preserve the mean and the standard deviation of the number of rainy days for each 14-day period

in a calendar year.



In the Precipitation Amounts Process, both the Mixed Exponential Distribution and
the Two-parameter Gamma Distribution can preserve the mean equally well. The Mixed
Exponential Distribution preserves the standard deviation and the coefficient of variation better
than the Two-parameter Gamma Distribution. Both methods fail to preserve the coefficient of
skewness.

The generated maximum annual daily rainfalls for various return periods based on
Gumbel Distribution show that the Mixed Exponential Distribution performs better in the Ping,
Wang, Yom, Nan, Kok-Ing, Khong and Salawin basins than the Two-parameter Gamma
Distribution. The generated maximum daily rainfalls by the Mixed Exponential Distribution for
each return period can exceed and can be less than the observed data evenly. The mean extreme
values from 10 replicates are closer to those of the observed data than the generated by the Two-
parameter Gamma Distribution.

The AIC cannot significantly distinguish the difference in the results of the two
distributions. This means that either function can be used to generate daily rainfall amount in the
northern area.

From the results, it can be concluded that the Mixed Exponential Distribution
performs slighter better than the Two-parameter Gamma Distribution. Therefore, the Two-state,
First-order Markov Chain with Mixed Exponential Distribution is recommended for generating

daily rainfall data in the northern part of Thailand.



