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Grid-Xin’ anjiang model based on spatio-temporal dynamic combination of
saturation-excess and infiltration-excess runoff
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(1. College of Hydrology and Water Resources, Hohai University, Nanjing 210098, China;
2. College of Computer and Information, Hohai University, Nanjing 210098, China)

Abstract: In order to improve the applicability of Grid-Xin’ anjiang model ( Grid-XAJ)in flood simulation and forecasting of the semi-
arid and semi-humid areas, the dominant runoff generation mechanism of the basin grid in the process of runoff generation was
dynamically identified by determining the relationship between rainfall and soil moisture in this study. The Grid-Xin’ anjiang and
saturation-infiltration double excess distributed model ( Grid-XAJ-SIDE ) was constructed based on the dynamic combination of
saturation-excess and infiltration-excess runoff. The semi-arid Suide Watershed was selected for comparing the simulation results of the
Grid-XAJ-SIDE, the Grid-XAJ and the Grid-GA models. The results show that the qualified rate of runoff simulation of the three
models in the Suide watershed are all above 80.0% . Compared with the Grid-XAJ (53.0% ) and Grid-GA (40.0% ) models, the Grid-
XAJ-SIDE (66.7% ) model has a higher qualified rate for the flood peak simulation. Meanwhile, the Grid-XAJ-SIDE model can
capture the control effects of rainfall and soil water content on the spatio-temporal distribution of runoff generation.
Key words: Grid-Xin’ anjiang model ; saturation-excess runoff; infiltration-excess runoff; spatio-temporal dynamic combination; flood

forecasting; Suide Watershed
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Fig.1 Calculation flow-process of Grid-XAJ-SIDE model
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Fig.2 Topography, river and station distribution of Suide Watershed
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Table 1 Parameters of three models in the Suide Watershed

R K C Iy/mm Ce o Cs L,/h Ko Xeen
Grid-XAJ-SIDE 7 1.05 0.09 800 0.98 0.96 0. 86 7 0.02 0.45
Grid-XAJ #iAR1 1.05 0.09 0.98 0.96 0. 86 7 0.02 0.45
Grid-GA FA 1.05 800 0.98 0. 84 7 0.02 0.45

x2 ZEREESRBEMERIILL

Table 2 Simulation result comparison of three models for the Suide Watershed

- RIMIREHE R % PG % % U RS 1) 54 2/ % iff 7 1t R 5
% 1]
HE Y5 UE HEM LNt HE YIE HEM o]
Grid-XAJ-SIDE #i%1 90.0 80.0 70.0 60.0 70.0 60.0 0.02 0.41
Grid-XAJ 81 80.0 80.0 60.0 40.0 70.0 60.0 -0.02 0.30
Grid-GA A 100.0 100.0 30.0 60.0 70.0 60.0 0.15 0.34

T B P R BON A 3K AR M,
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Fig.3 Comparison of observed and simulated hydrographs of partial flood events in Suide Watershed
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Fig.4 Initial soil saturation distribution of partial flood events in Suide Watershed
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Fig.5 Spatial dynamic distribution of saturation-excess and infiltration-excess grids in Suide Watershed
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Fig.6 Spatial dynamic distribution of discharge for flood event 20180710 in Suide Watershed
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