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o The Middle East and North Africa is a climate change hotspot that
currently warms faster than the average global warming rates [1-2]. Global
climate projec<ons suggest a further warming intensifica<on, par<cularly
regarding summer<me heat extremes. To assess regional impacts, and
underpin mi<ga<on and adapta<on measures, robust informa<on is
required from climate downscaling studies, which has been lacking for the
region. MENA-CORDEX (h#p://mena-cordex.cyi.ac.cy/), a region-
focused climate downscaling ini<a<ve was established to provide the
much-needed regionalized informa<on and is dedicated to the modelling
of this extraordinary climate change hotspot.

o During CORDEX Phase I, several studies focused on hindcast and model
op<miza<on experiments, while fewer discussed regional future climate
projec<ons [3-5]. These studies, on a 50-km domain, were mainly driven
by the Representa<ve Concentra<on Pathways (RCP), most of them
considering intermediate and high-emissions scenarios, and contributed to
assess regional climate change in the Atlas of the 6th IPCC Assessment
Report (AR6) [6].

o Here, we present the first analysis of the ongoing ERA5-driven hindcast
simula<ons of CORDEX Phase II, using WRF as a dynamical downscaling
tool. Besides refinements in the horizontal and ver<cal resolu<ons, the
model advancements since the previous phase experiments include a
dynamic-vegeta<on land surface model [7] and a beWer treatment of
aerosols, including online dust emissions.
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o Model: WRFv4.5 (was v3.5)
o Horizontal resoluCon: 25×25km (was 50-km)
o ProjecCon: Cylindrical equidistant
o Nx= 464 (was 232)
o Ny= 236 (was 118)
o VerCcal resoluCon: 35 levels (was 30 levels)
o Model top at: 30hPa
o Land use data: IGBP_MODIS (21 categories)
o Boundary condiCons: ERA-5 Reanalysis
o Aerosols: Monthly climatology (2001-2007) [8]
o Spin-up period (1 year: 1990)
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Next steps – Future work
o Sensi&vity experiments (switch on/off new 

components) –  simula&on dura&on: 5-10 years

o Complete the full hindcast (ERA5: 1979-2020)

o Select ESMs for historical runs 1950-2014 (priority to 
Op&mESM project models, e.g., EC-EARTH, UKESM) 

o Future scenarios: Priority to SSP3-7.0 and SSP1-2.6 

o Incorporate future land-use scenarios                     
(sta&c MODIS informa&on at the moment)
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Dynamic vegetaCon LSM (Noah-MP)
 sf_surface_physics = 4
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mp_physics = 28

Main advancements since set-up used in  CORDEX Phase I 
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