Hydroinformatics in Hydrology, Hydrogeology and Water Resources (Proc. of Symposium JS.4 at the
Joint IAHS & IAH Convention, Hyderabad, India, September 2009). IAHS Publ. 331, 2009, 395-401.

A new GIS-based algorithm for computing the TOPMODEL
topographic index

BIN YONG!, LILIANG REN!, XIAOLI YANG'| WANCHANG ZHANG?,
XI CHEN', LIHUA XIONG? & SHANHU JIANG'

1 State Key Laboratory of Hydrology, Water Resources and Hydraulic Engineering, Hohai University, Nanjing 210098,
China
yongbin hhu@yahoo.cn

2 State Key Laboratory of Water Resources and Hydropower Engineering Science, Wuhan University, Wuhan 430072,
China

3 Key Laboratory of Regional Climate-Environment Research for Temperate East Asia, Institute of Atmospheric Physics,
CAS, Beijing 100029, China

Abstract The TOPMODEL topographic index (TI), frequently used in approximately characterizing the spatial
distribution of soil moisture, surface saturation, and runoff generation processes within a watershed, has been
widely used in some topography-related geographical processes and hydrological models. However, it is still
questionable whether the current GIS-based algorithms of TI can effectively control the local topographic
characteristics and correctly indicate the spatial distributions of soil moisture and surface saturation. Based on
the commonly used multiple flow direction (MFD) approach, we proposed a new improved multiple flow
direction (IMFD) algorithm for accurately computing the TI distribution from DEM in this study. Then the new
algorithm is applied to a real catchment located upstream of the Hanjiang River in China. Subsequently, the
IMFD algorithm is quantitatively evaluated by using four types of artificial mathematical surfaces. Assessing the
results shows that the error generated by IMFD is lower than that computed by the commonly used MFD
algorithm, and the IMFD algorithm can more correctly express the relationship of upslope contribution area and
soil water content and more accurately reflect the hydrological similarity of watersheds in TOPMODEL.
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