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ABSTRACT

Project Code: RDG5430012
Project Title: Integration of Hydro-Meteological Data of Chi-Mun River Basin to Set Up a Dicision
Support System for Flood and Landslide Managements
Investigators: Kanasut J.i, Kayankarnnavy C.l, Raksapatcharawong f\/\.i, Kositsakulchai E.2,
Pornpromin A.l, Thaisayam W.l, Veerakachen W.l, Soralump S.l, Chumchean 5.3
1Faculty of Engineering at Kasetsart University, 2Faculty of Engineering at Kamphaeng Saen
Kasetsart University, 3Facut‘ty of Engineering at Mahanakorn University of Technology
Email address: fengjwg@ku.ac.th
Project Duration: August 2011 - February 2014

The research project aims to intergrate hydrometeorological data from various
government agencies, namely Thai Meteorological Department, Royal Irrigation Department,
Department of Water Resources, Electricity Generating Authority of Thailand, Department of
Mineral Resources, Land Development Department, Department of Diseaster Prevention and
Mitigation and Kasetsart University, to develop an efficient decision support system (DSS) for flood
and landslide management, which can be implemented among agencies for maximum benefit to
cope with flood and landslide problems. This project covers totally 16 provinces in the Chi-Mun
river basin with 3 target provinces: Nakhon Ratchasrima, Chaiyaphum and Ubon Ratchathani. To
produce this DSS, specialists from many research fields developed submodels, namely
hydrometeorological model using radar and satellite data, flood forecast model and landslide
susceptibility model. The models are stored in the host computer including a database system
with the online capability for dynamically updated data. The results of each submodel can be

concluded as follows.

The hydrometeorological modelis comprised of 3 submodules. Radar rainfall
estimation module was applied to estimate hourly rainfall using 3 approaches: Phimai radar
station, Surin radar station and composite radar reflectivity between two stations. The best
approach were selected, and the module can perform 1-3 hour rainfall realtime forecast.
Satellite rainfall estimation module receives hourly input data from remote sensing device on FY-
2C/E satellite and use the Infrared Threshold Rainfall with Probability Matching (ITR_PM) method,
in which rainfall increases with decreasing satellite-derived cloud-top brightness temperature and
the temperture threshold of 253 K is derived. Rainfall prediction module from satellite data can
forecast daily rainfall with lead time between 1 and 5 days (24 and 120 hours) with the rainfall

depth and its distribution close to those estimated from satellite data by TR method. However,
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in case of heavy rainfall the model gave a lower estimate than those from satellite data. The
flood forecast model also has 3 modules: rainfall-runoff module, hydrodynamic module and data
assimilation module. From the results, the model can estimate inundation area and water level,
and forecast water flow and water level with satisfaction. The last model is landslide
susceptibility model using rainfall estimation modules from radar or satillite or rainfall prediction
module for near-realtime warning or early warning, respectively. The model utilized DEM map of
30x30 m resolution and applied 2 theories, infiltration theory of unsaturated soil and slope

stability theory of infinite slope

Finally, the research results in this project are distributed to the related agencies and
open to the general public via the established project website of http://chi-mun.eng.ku.ac.th/
consisted of general information of the project and the comprehensive model results displayed

on a geographic information system with the Google Map base map.




