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Abstract

Physics—-based distributed rainfall-runoff models are now commonly used in a variety of hydrologic
applications such as to estimate flooding, water pollutant transport, sedimentation yield and so on.
Moreover, it is not surprising that GIS has become an integral part of hydrologic research since this
technology offers abundant information about spatial heterogeneity for both model parameters and input
data that control hydrological processes. This study presents the development of a distributed
rainfall-runoff prediction system for the Guem river basin (9,835km?) using an Object—oriented
Hydrological Modeling System (OHyMoS). We developed three types of element modules: Slope Runoff
Module (SRM), Channel Routing Module (CRM), and Dam Reservoir Module (DRM) and then
incorporated them systemically into a catchment modeling system under the OHyMoS. The study basin
delineated by the 250m DEM (resampled from SRTM90) was divided into 14 midsize catchments and
80 sub-catchments where correspond to the WAMIS digital map. Each sub-catchment was represented
by rectangular slope and channel components; water flows among these components were simulated by
both SRM and CRM. In addition, outflows of two multi-purpose dams: Yongdam and Daechung dams
were calculated by DRM reflecting decision makers' opinions. Therefore, the Guem river basin
rainfall-runoff modeling system can provide not only each sub-catchment outflow but also dam in-
and outflow at one hour (or less) time step such that users can obtain comprehensive hydrological

information readily for the effective and efficient flood control during a flood season.

Key words: Physics—based Distributed Rainfall-Runoff Model, Guem River Basin, OHyMoS,
Element modules
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