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Three most significant characteristics of flood event which cause damages are flood
peak, flood volume and flood duration. Flood frequency analysis often focuses on flood peak
because it is an important parameter for designing hydraulic structures such as spillway, levee
and bridge. However for the assessment of flood severity and flood damages or for the planning
of flood mitigation and management, flood volume and flood duration are also necessary
information.

This research study used the bi-variate flood frequency analysis to analyze the joint
probability of floods in the Upper Ping river basin. The objectives of the study were to analyze the
suitability of three Copula functions, i.e. Gumbel-Hougaard, Clayton and Ali-Mikhail-Hag and
tested the goodness of fit by the Kolmogorov-Smimov method. The analyses of joint probability,
joint probability with conditions and joint return period of floods were carried out by pairing the
variables and in two cases: 1) between flood peak and flood volume, and 2) between flood
volume and flood duration. The flood frequency analyses included the comparison of differences
between return periods by the uni-variate method and conditional return periods by the bi-variate
one.

The results indicated that the Gumbel-Hougaard and Clayton Copula functions were
suitable for the joint probability distribution of flood peak and flood volume, and for flood volume
and flood duration. But the Ali-Mikhail-Hag Copula function was not suitable at the 80 %
confidence interval. The analyses of the joint return period showed relation between the pair of
flood variables in graphical pattern with several lines following magnitude of return periods which
could provide more options er gesigning and for classifying the severity of flood damages. The
joint return periods that analyzed under the condition of "OR case” and “"AND case” were found
to be significantly differences. Furthermore, the magnitude of return periods that were analyzed
by the uni-variate flood frequency analysis were larger than the ones from the conditional joint

return periods.





