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ABSTRACT 
 
In recent years there has been an increasing focus on the need to establish coupled climate-hydrological models to 
better describe the feedback processes in the energy and water fluxes between the atmosphere and the land surface. 
Such improved descriptions may be important for two main reasons. First, they may enable developments of improved 
climate models with more correct land surface feedbacks than the existing simple land surface schemes which have a 
poor representation of soil moisture and basically neglect the effects of groundwater. Secondly, they may be able to 
reduce the uncertainty in climate change impact predictions on water resources, which today are performed in an 
uncoupled two-step process, where output from a climate model is used to force a hydrological model. Within the 
HYACINTS project (www.hyacints.dk) we have by use of the Open Modelling Interface (OpenMI) standard developed a 
coupling between two model codes, the regional climate model HIRHAM and the hydrological model MIKE SHE. 
HIRHAM is a regional climate model (RCM) being used for dynamically downscaling of GCM results to a finer resolution 
(5-25 km). It is run on a high performance computer at the Danish Meteorological Institute using Llinux. MIKEike SHE is 
a distributed model with coupled descriptions of groundwater, unsaturated zone, overland flow, river flow and including a 
component for simulating energy and water fluxes between the land surface and the atmosphere. MIKEike SHE is run on 
Wwindows PCs and typically operates on spatial grids scales between 25 m and 1 km depending on the modelling 
objectives. In contrary to other existing coupling approaches using the same model grid for the same domain in the 
climate and hydrological models, our coupling uses the large RCM domain with usual resolution and a hydrological 
model with a much finer resolution for a smaller domain. We show test results from a US two areas in US (225 km2 FIFE 
area) and a in Denmark area (2500 km2 Skjern River catchment) with focus on the effects on simulation of fluxes and the 
importance of groundwater. Furthermore, we discuss the potentials and limitations of coupled models at these scales.  
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