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Improving terrestrial water estimation through the
representation of hillslope climate variability

in land model
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Fine-scale hillslope water dynamics and climate heterogeneity across elevations are yet to be
sufficiently represented in land surface models (LSMs). This study downscaled coarse climate data
(ERA5/ERA5-Land) to high resolution across ten height bands and incorporated it into the Integrated
Land Simulator (ILS) through four experiments, considering land cover and climate heterogeneities.
Applied over the contiguous United States, results show that representing climate heterogeneity
substantially alters simulated snow water equivalent distributions and shifts river discharge
seasonality, improving agreement with in-situ observations. These findings underscore the importance

of considering spatial climate variability in future LSM development.
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