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It is relevant!
Elevation Population Agriculture



It is challenging … for models!

orography Convection

…Lake Tana, complex synoptic-scale spatio-temporal patterns.

Dosio et al, Climate Dynamics, 2019.



It is challenging … for reference data!
Gauge station density

Gauge stations
• Sparse network (space & time)

• Large representativity error

• Undercatch

Satellite: Satellite products:
• short period of availability (for climate)
• poor spatio-temporal resolution 
• inaccurate precipitation in complex terrain due to inability to detect warm 

orographic precipitation
• Dinku et al. (2011) finds satellite products slightly underestimate rainfall at high 

elevations & overestimate in low-lying regions. 



Region of interest



Region-averaged precipitation
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Van Vooren et al, JOC, 2018



Spatial patterns

MODELS OBSERVATIONS



Overall spatial picture



Model representation of orography



Full relation orography-rainfall

Van Vooren et al, JOC, 2018



Orographic rainfall

Stockham, Quantifying the Rain-Shadow Effect: Results from the Peak District, British Isles, BAMS (2018).



Study region



Conclusions

• Be careful with CORDEX models in 
mountainous areas, the orography might not 
be well represented.
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Thanks!




