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Abstracet

Bhumibol Dam built on Ping River has been operated since 1964, The physical
characteristics of catchment area called Upper Ping River has been changed. Physical condition of
the catchment is different from the condition on design period. Design extreme flood for
Bhumibol dam should be revised based on standard concept of Probable Maximum Precipitation
(PMP} and Probable Maximum Flood (PMF). To convert PMP to PMF, a distributed rainfall-
runoff model is developed. The model has two components: a hillslope runoff generation model
based on a configuration of soil moisturc storcs in parallel and series, and a distributed flood
routing model based on non-lincar storage—discharge relationships for individual river reaches
that includes the effects of floodplain geometries and roughness. The hillslope water balance
model contains a number of parameters, which are measured or derived a priori from climate, soil
and vegetation data or streamflow recession analyses. For reliable estimation of extreme
discharges that may extend beyond recorded data, the parameters of the flood routing model are
estimated from hydraulic propertics, topographic data and vegetation cover of compound
channels (main channel and floodplains). This includes the effects of the interactions between the
main channel and floodplain scctions, which tend to cause a change to the rating curve. The
model is applied to the upper Ping River Basin, 26,386 kmz, and used to cstimate the PMF from
PMP estimates for this region. The effects of floodplain inundation and floodplain vegetation can
significantly reduce the magnitude of the estimated PMFs, This study has highlighted the need for
the cstimation of a number of critical parameters (e.g. cross-scctional geometry, floodplain
vegetation, soil depths) through concerted field measurcments or surveys, and targeted laboratory
experiments. Using the method of general estimates for Maekong River Basin, an appropriate
PMP for the upper Ping River is estimate to 348 mm, with duration 3 day. This PMF is applied to
2 consecutive storm with PMP depth 552 mm, duration 6 day for PMF estimation. PMP is
converted to PMF at Bhumibol Dam, giving PMF 6,311 m’/s. For La Nina Phenomenon causing

5% rainfall increased, PMP is increased to 6,784 m’/s.





