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Tmean MENA warming (observed)
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Urban characterization from GHS data

Tzyrkalli et al., 2023
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Urban-rural surface
temperature differences (ATS)
depend on:

Mean annual precipitation (P)
Urban population (N)

that force urban-induced
changes in:

albedo (Aa),
evapotranspiration (AET),
convection efficiency (Ara ),
surface emissivity (Aegs ),
anthropogenic heat (AQan )

relative to the rural surroundings
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ERA:Int orography 79 km WRF orography 50 km
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1: Orography (in melres} in parls of eastern Medilerranean and Middle East of ERA-Interim 79
km (top left) and WRF 50 km (top right), 24 km (bottom left), and 16 km (bottom right).
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WRF (RCM) physics parametrizations

Optimised for MENA-
CORDEX domain:
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CELSIUS work
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WRF projections at 24 km: Warmest Day
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Representation of urban areas in models
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with prevailing modelling approaches, with H, mean building height;
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WRF hindcast at 16 and 4 km: urban representation
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WRF hindcast at 16 and 4 km: urban heat island
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Oke et al., 2017
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