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SUMMARY

We investigate the added value of dynamical refinement of temperature and precipitation
over the central Himalayas and the western Amazon featuring distinct climates. For this,
we dynamically downscale ERAS5 reanalyses at 0.25° resolution to 10 km and further to 3.3
km convection-permitting scale for the period 2010-2019, employing the same one-way
nested architecture and physics suit from the Weather Research and Forecasting model.
Simulations are validated against sparse but independent weather stations, and additionally,
against spatially complete observational grid-datasets of TerraClimate. Our results suggest
an added value for temperature and precipitation refined at 10 km resolution relative to the
ERAS5 forcing, and further at 3.3 km relative to 10 km over the Himalayas. However, such
added value is limited to 10 km resolution over the Amazon, where downscaling at 3.3 km
fails to outperform coarser resolutions. Underestimated winter rains in the Himalayas and
distinctly overestimated wet season rains in the Amazon emphasize on both exploiting the
model physics to improve model fidelity and, particularly, on extending the existing weather
station network for a robust validation.
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ZUSAMMENFASSUNG

In dieser Studie analysieren wir das Potential dynamischer Temperatur- und Niederschlags-
simulationen am Beispiel von Modellregionen im zentralen Himalaya und westlichen



