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ABSTRACT 

Results of case studies with a mesoscale p meteorological model applying two different strategies 
to treat subgrid-scale surface heterogeneity are compared with each other to evaluate the effects 
of these strategies on the predicted hydrologically relevant quantities. In the first strategy, the 
mosaic approach, different land-use types are considered as separate patches within a grid cell 
independently interacting with mean atmospheric field quantities of that grid cell. Feedback to 
the grid scale is accomplished by forming area-weighted quantities from the fluxes provided by 
the individual patches for the soil-biosphere-atmosphere interaction. In the second strategy, a 
higher resolution subgrid is established within each model grid cell and the soil-biosphere­
atmosphere interaction is determined for each subgrid cell with its individual soil and 
biosphere conditions and near-surface meteorological forcing. Probability density functions are 
used to evaluate the statistical behavior of both the strategies. It is substantiated that the 
partitioning of the atmospheric radiative and moisture forcing at the surface as well as cloud 
and precipitation formation can significantly be affected by the type of strategy. Using the 
explicit subgrid strategy results in a shift in the partitioning of energy towards decreasing Bowen 
ratios as compared to the mosaic approach. For very heterogeneous surfaces with strongly 
varying soil types and plant species an area-weighted meteorological near-surface forcing as 
used in the mosaic approach may artificially reduce evapotranspiration. An explicit subgrid 
strategy or individual near-surface meteorological forcing within the mosaic approach seems 
to be more adequate under such surface conditions. 

1. Introduction 

Estimates of the impact of the Earth's surface 
properties on cloud and precipitation formation, 
evapotranspiration as well as on runoff require 
information on spatial scales far smaller than 
those explicitly resolved by the grid cells of atmo­
spheric models. Obviously, for these purposes the 
exchange of water and energy fluxes at the inter­
face Earth-atmosphere cannot be treated with the 
assumption that the fluxes occurring within each 
grid cell are represented by those of its dominant 
land-use type. Hence, several different strategies 
have recently been developed to parameterize 
subgrid-scale surface heterogeneity, for instance, 
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by averaging surface properties (Lhomme, 1992; 
Dolman, 1992), or by statistical-dynamical 
approaches (Wetzel and Chang, 1988; Entekhabi 
and Eagleson, 1989). Computationally more 
expensive procedures to consider patchy surface 
properties are the mosaic approach (Avissar and 
Pielke, 1989), the explicit subgrid strategy (Seth 
et al., 1994 ), or the mixture strategy, wherein for 
the different surface types tightly coupled energy 
balances are determined (Sellers et al., 1986; 
Dickinson et al., 1986; Kramm et al., 1994). Several 
authors comparing the results provided by simula­
tions with and without consideration of subgrid­
scale surface heterogeneity found that for very 
patchy surfaces large differences in the predicted 


































