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3D hydrological modeling was performed, using CATHY (acronym for Catchment Hydrology model), with the basic 
objective of checking whether the model could reproduce the effects of subsurface agricultural drainage on stream flows 

and soil water storage. The model was also used to further our understanding of the impact of soil hydrodynamic properties on 
watershed hydrology. Flows simulated by CATHY were consistent with traditional subsurface drainage approaches and, for wet 
years, flows at the outlet of the study watershed corroborated well with observed data. This study demonstrated that CATHY can 
reliably predict subsurface drainage flow during wet periods; that is the time when it is imperative to know whether a drainage 
system can meet design criteria. When considering the dynamics of the cumulative storage variation, results showed that the 
behaviour depended not only on the amount of precipitation but also on the associated distribution throughout the year. When 
considering surface and subsurface waters, drains reduced exfiltration and surface runoff, and increased infiltration. The more 
conductive were the soils, the more exfiltration and subsurface drain flows were higher, whereas surface runoff was lower, 
and for isotropic surface layers, the variations in surface runoff and infiltration were almost equal. Hydrograph separation 
using simulated results indicated that exfiltration was the most dominant process; peak flows were largely characterized by 
overland flow; and subsurface drain flow variations were low. These types of studies are needed to build our capacities to 
manage water resources in agricultural watersheds, where water flow dynamics are often manipulated to increase productivity. 
A good control of the impact of these manipulations will result in a better understanding of the flows and improved design of 
management actions to reduce the risks of degrading the quality of surface waters.

Figure 1: Hydrograph of daily mean flow at the micro-watershed outlet and its different components.
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