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

LR

Choi, Hyun II

Abstract

The new conjunctive surface-subsurface flow model at a large scale was developed by using a 1-D Diffusion Wave (DW) model
for surface flow interacting with the 3-D Volume Averaged Soil-moisture Transport (VAST) model for subsurface flow for the
comprehensive terrestrial water and energy predictions in Land Surface Models (LSMs). A selection of numerical implementation
schemes is employed for each flow component. The 3-D VAST model is implemented using a time splitting scheme applying an
explicit method for lateral flow after a fully implicit method for vertical flow. The 1-D DW model is then solved by MacCormack
finite difference scheme. This new conjunctive flow model is substituted for the existing 1-D hydrologic scheme in Common Land
Model (CLM), one of the state-of-the-art LSMs. The new conjunctive flow model coupled to CLM is tested for a study domain
around the Ohio Valley. The simulation results show that the interaction between surface flow and subsurface flow associated with
the flow routing scheme matches the runoff prediction with the observations more closely in the new coupled CLM simulations.
This improved terrestrial hydrologic module will be coupled to the Climate extension of the next-generation Weather Research
and Forecasting (CWRF) model for advanced regional, continental, and global hydroclimatological studies and the prevention of
disasters caused by climate changes

Key words : land surface model, conjunctive flow model, numerical implementation, flow routing
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