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Fig.2 The flood forecasting results from MTVGM in Runheji subbasin
(a. The results of the parameters calibration in 2006; b. for the results of the model verification in 2007)
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Multi—source Time Variant Gain Model and Its Application in Huaihe River Basin
WAN Hui'?, XIA Jun'?, ZHANG Liping'?, SONG Jiyun®, SHE Dunxian'?
(1. State Key Laboratory of Water Resources and Hydropower Engineering Science, Wuhan University, Wuhan 430072, China;

2. Hubei Collaborative Innovation Center for Water Resources Security, Wuhan 430072, China

3. School of Sustainable Engineering and Built Environment, Arizona State University, Tempe, AZ 85287,USA)

Abstract: Based on traditional Time Variant Gain Model (TVGM), this paper developed a multi-source TVGM (MTVGM) by con-
sidering the additional baseflow process. MTVGM is composed of surface flow submodel and baseflow submodel, which independently
calculate the runoff generation and flow concentration respectively. The model was then applied to 13 subbasins above Bengbu
water sluice in the Huaihe River Basin. The results show that MTVGM can not only keep the advantage of the TVGM which uses
the simple structure to describe the complexity in nonlinear hydrological relationship, but also greatly improve the forecast accuracy.
Among the parameter calibration and model verification period, the forecast accuracy of 9 and 7 subbasins respectively meet the
B—grade for traditional TVGM, while the subbasin numbers increase to 12 and 8 respectively for MTVGM. The performance of
MTVGM was especially improved in large basins and large flood years. The water balance efficiency improves from 0.88 of TVGM
to 0.95 of MTVGM, and the average increase is about 7%. The relative flood peak error is also promoted from 50% in TVGM to
92.3% in MTVGM, with an improvement of 42.3% in total. Therefore, MTVGM can be better applied in flood forecasting in Huaihe
River Basin.

Key words: Huaihe River Basin; hydrological nonlinearity; TVGM; multi—source; flood forecasting



