Application of modified kinematic-wave based geomorphologic IUH model for rain floods prediction in Russia.
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Abstract
The kinematic-wave based geomorphologic instantaneous unit hydrograph (KW-GIUH) model developed by Lee and Yen (1997) was modified to perform the storm hydrograph simulations in the south-eastern Primorye in Russia. The objective was to improve the potential KW-GIUH for making use of spatially distributed data to make the model applicable for the heterogeneous (various type of landscape) watersheds. The model revision led to slight changes governing equations in the descriptions for catchments and channel characteristics, flow paths distribution and spatial variability in rainfall excess. When combined, the modifications led to significant improvements in model performance.

Conceptual method simplifies watershed geometry using a network of elemental sections -representative elementary area (REA) – more or less homogeneous small catchments linked together by river network. These elements may be arranged to provide detailed representation of the topographic features of a watershed, regardless of its geometric complexity. Depending on the type of requiring hydrologic parameters, using combinations of spatial overlays, it is possible to delineate for each catchment its individual features: average overland slope and flow length, channel length and slope, channel and overland roughness, effective rainfall intensity at each time (rain units) and etc.

Significant advances have been made in assessment of effective precipitation by applied so called Flood Cycle model (FC). The FC model is a lumped rainfall-runoff model that is strongly non-linear, and has been specially developed for the Russian Far East region, where rain floods prevail and there is a significant lack of hydrological observations (Gartsman, Gubareva, 2007). Rainfall excess duration was divided into several (equal) time increments and interpolated into the fields of effective precipitation. Continuous precipitation fields were transformed into mosaics of average precipitation by overlaying with REAs network. Thus the sets of primary geomorphological and hydraulic parameters of the REAs and mosaics of average excess precipitation of each rain unit allowed generating individual IUH response functions for each REA (flow path) with each separate rain unit. Result hydrograph obtained from sum of all REA responses by superposition principle.
A verification of the model on the hydrologic records from four midsize (150-750 km2) river basins in Primorsky Krai demonstrate the capability of the modified KW-GIUH model for simulation of spatial heterogeneity in watershed response. It has shown that the KW-GIUH model with the FC model as effective precipitation evaluation component hold great potential of estimating floods from ungauged basins, or basins with scant data availability.
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