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Development of a Conjunctive Surface-Subsurface Flow Model for Use in Land Surface
Models at a Large Scale: Part I. Model Description
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Abstract

The surface runoff is one of the important components for the surface water balance. However, most Land Surface Mod-
els(LSMs), coupled to climate models at a large scale for the prediction and prevention of disasters caused by climate changes,
simplistically estimate surface runoff from the soil water budget. Ignoring the role of surface flow depth on the infiltration rate
causes errors in both surface and subsurface flow calculations. Therefore, for the comprehensive terrestrial water and energy cycle
predictions in LSMs, a conjunctive surface-subsurface flow model at a large scale is developed by coupling a 1-D diffusion wave
model for surface flow with the 3-D Volume Averaged Soil-moisture Transport(VAST) model for subsurface flow. This paper
describes the new conjunctive surface-subsurface flow formulation developed for improvement of the prediction of surface runoff
and spatial distribution of soil water by topography, along with basic schemes related to the terrestrial hydrologic system in Com-
mon Land Model(CLM), one of the state-of-the-art LSMs.
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