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Surface water and groundwater are in a hydrological connection. Change of one component may have effects on the other. In order to explore this interaction and to model the surface and subsurface system in an integrated approach, a mathematical model is developed to simulate the surface and subsurface hydrological processes at catchment scales. Surface water flow is modelled based on concepts of rainfall - runoff transformation and stream flow routing, while the saturated subsurface flow is modelled using a finite-difference method. Surface and saturated subsurface water flows are fully coupled in the model through the unsaturated soil layer. The model is distributed and physically based, and most parameters have real physical meanings. Techniques are adopted in the model so that stream flow, soil water storage, groundwater recharge and base flow can be quantitatively distinguished. The surface water flow simulation runs on a daily time step, while the groundwater flow may run on user-defined variable lengths of stress periods and time steps from days to months due to its much lower flow velocity compared to surface water flow. Preliminary test application is undertaken by applying the model to Xitiaoxi catchment in Taihu lake region of China. Modelled results are assessed and compared with observation data and results from other models, such as SWAT. It is concluded that the performance of the model is satisfactory. Model outputs are helpful in the quantification of the interactions of surface and subsurface water flows, and an improved understanding of the overall water balance of the study area.


