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Water cycle over a given region is governed by many complex multi-scale interactions
and feedbacks and their representation in climate models can vary in complexity. In
order to understand which of the key processes required better representation, eval-
uation and validation of all components of the simulated water cycle are required.
Adequate assessing of simulated hydrological cycle over a given region is not triv-
ial because observations for various water cycle components are seldom available at
regional scale. In this study, a comprehensive validation method of the water budget
components over a river basin is presented. In addition, the sensitivity of the hydro-
logical cycle in the Canadian Regional Climate Model (CRCM) to a more realistic
representation of the land surface processes, as well as radiation, cloud cover and
atmospheric boundary layer mixing is investigated. The changes to the physical pa-
rameterisations are assessed by evaluating the CRCM hydrological cycle over several
North American River basins differing in their location, size and topography. The first
part of the evaluation looks at the basin annual means. The second part consists in the
analysis and validation of the annual cycle of all water budget components. Finally,
the third part is directed toward the spatial distribution of the annual mean precipita-
tion, evapotranspiration and runoff. Results indicate a strong response of the CRCM
evapotranspiration and precipitation biases to the physical parameterisation changes.
Noticeable improvement was obtained in the simulated annual cycles of precipitation,
evapotranspiration, moisture flux convergence and terrestrial water storage tendency
when more sophisticated physical parameterisations are used. Some improvements
are also observed for the simulated spatial distribution of precipitation and evapo-
transpiration. The simulated runoff is less sensitive to changes in the CRCM physical



parameterisations.


