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CORDEX

Coordinated Regional Climate Downscaling Experiment

● Regional Climate Models (RCMs)
● Convection-permitting (km-scale) RCMs
● Empirical-statistical downscaling (ESD) and ML RCM Emulators

● Regional communities
○ Continental-scale downsc.
○ Flagship Pilot Studies (FPS)

● CORDEX-CORE

https://meteo.unican.es
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CORDEX and CMIP
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CORDEX-CMIP5

CORDEX-CMIP6

Several FPSs

https://meteo.unican.es


Workshop: Pathway to regular and sustained delivery of CFD          ·               28-31 Oct 2024 (Reading, UK)

https://meteo.unican.es

CORDEX-CMIP6 status

CMIP5
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AR5 AR6 AR7

https://wcrp-cordex.github.io/simulation-status/CMIP6_downscaling_plans.html

CORDEX-CMIP6

Size of the scenario ensemble
(mostly SSP3-7.0 and SSP1-2.6)
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Climate forcings sustained mode

CMIP5

CMIP6

CMIP7

CORDEX-CMIP6
CORDEX-CMIP5

AR5 AR6 AR7

With these timelines, CORDEX seems:

● less concerned with extensions (1 yr) / updates (3 yr)
● and more with support (5-10 yr)

FPS might benefit 
from these, though

emulators!

https://meteo.unican.es
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Climate forcings in CORDEX

● Lateral boundary conditions from the driving GCM as 
the main forcing

● Consistently incorporating climate forcings is still a 
pending subject. CORDEX-CMIP6 discourages, but 
allows:
○ Static land use

○ Basic aerosol treatment (e.g. fixed climatology)

● CORDEX-CMIP7 envisioned to use forcings fully 
consistent with the driving GCMs

→ FPS-LUCAS
→ FPS-Aerosol

https://meteo.unican.es
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FPS-Aerosol

Nabat et al. (2024, submitted to GRL) "Multi-model assessment of the role 
of anthropogenic aerosols in summertime climate change in Europe"

See also:
Gutiérrez et al. (2019) https://doi.org/10.1088/1748-9326/ab6666
Boé et al. (2020) https://doi.org/10.1007/s00382-020-05153-1
Taranu et al. (2023) https://doi.org/10.1007/s00382-022-06540-6

https://meteo.unican.es
https://doi.org/10.1088/1748-9326/ab6666
https://doi.org/10.1007/s00382-020-05153-1
https://doi.org/10.1007/s00382-022-06540-6
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CORDEX climate forcings requirements

● Higher resolution spatialization of the forcings extracted from the 
SSP scenario. In particular having the land-use-land-cover (but also 
water use, waste) evolution forcings at the RCM resolution. 
○ ~10 km for CORDEX continental domains worldwide
○ ~1 km for CPM

● Also for aerosol emissions maps, need to be adapted to CORDEX 
resolutions.

● This work has been done partially by FPS LUCAS over Europe for the 
LULC scenarios. Need of a global approach to cover all CORDEX 
domains.

● FPS-URB-RCC also requiring urban evolution scenarios (e.g. LCZ or 
other urban subtype transitions)

https://meteo.unican.es
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Additional material
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LCZ scenarios example

Chen et al. (2021) Future “local climate zone” spatial 
change simulation in Greater Bay Area under the shared 
socioeconomic pathways and ecological control line
https://doi.org/10.1016/j.buildenv.2021.108077

(Hong Kong Greater Bay Area)

https://meteo.unican.es
https://doi.org/10.1016/j.buildenv.2021.108077
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CORDEX-CMIP6

CORDEX-CMIP6 status

Also represents the current number of 
different RCMs (and configurations) per 
domain

CMIP5

CMIP6

CMIP7

CORDEX-CMIP5

AR5 AR6 AR7

https://wcrp-cordex.github.io/simulation-status/CMIP6_downscaling_plans.html
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CORDEX-CMIP6 status

CMIP5

CMIP6

CMIP7

CORDEX-CMIP5

AR5 AR6 AR7

https://wcrp-cordex.github.io/simulation-status/CMIP6_downscaling_plans.html

Also represents the current number of 
GCM-RCM combinations per domain

https://meteo.unican.es
https://wcrp-cordex.github.io/simulation-status/CMIP6_downscaling_plans.html
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