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Continental Runoff Analysis through the use of Global Drainage Basin Database
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Synopsis

The goal of this study is to develop global-scale river basin model to forecast the river discharge under the
climate change scenario of SRES A1B. In this study we select 11 large rivers, Amazon, Brahmaputra, Congo,
Danube, Indus, Mekong, Mississippi, Orinoco, Parana, Niger, and Rhine considering the magnitude of
average discharge and the importance for human activities for the region. For the continental- scale
hydrological model, the TOPMODEL , converted into the open GIS system, is employed and linked with the
Global Drainage Basin Database (GDBD) network developed by NIES and Kyoto University. Calibration has
been carried out using the CRU precipitation dataset and GRDC observed discharge. The resulting Nash
coefficient improved significantly by using GDBD river dataset in comparison with that of GRDC river
drainage mapset. The monthly discharge set has been calculated for SRES A1B scenario using three GCM
outputs (HadGEN, MIROC and CCSM) and compared with the current discharge obtained by GRDC. The
outputs using three GCM datasets results differsignificantly. Even though the averaged discharge for all three
normalized in such cases, the message from each GCM output should be transferred in appropriate manner to
obtain better adaptation mean for those basins.

Keywords: GDBD, CRU, GCM, SRES, TOPMODEL
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