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Med-CORDEX : an ocean-oriented initiative

< Definition of the overarching goals (Ruti et al. 2016, Somot et al. 2018b, www.medcordex.eu) :
— ORCM and RCSM as central modelling tools
— Study ocean or coupled climate phenomena

— Serve ocean impact community

< Regional ocean modelling community is part of Med-CORDEX since 2009

< Half of the steering committee members have a strong ocean focus



Define ocean-dedicated modelling activities

the 5 modelling pillars of
Med-CORDEX, phase 2
(2016-2022)

BASELINE runs

Charact. past climate variability
and future change, climate
phenomena and impacts

RCSM 10-50 km

Atm-Land-River-Ocean

Scenario, 1971-2100
RCP8.5, RCP2.6

Evaluation
1979-2015

FPS convection

Convection phenomena at
high-resolution over Europe

FMZ:

free modelling zone
Push the limits

of current protocols

Test new ideas

FPS aerosol

FPS air-sea

Role of the air-sea coupling and
Small-scale ocean processes on

Role of the natural and
anthropogenic aerosols in the

and the Mediterranean regional climate Mediterranean region
Convecti}c_\:rcl:-l\ljlermitting ed g Sensitivity tests Wave ORCM improved aerosol interactive
1°-17°E ; 40°-50°N to RCSM climatology aerosol
Case study Scenario RCP8.5 baseline runs Ocean zoom
, 1996-2005 , , :
Evaluation  5041-2050 Evaluation  Scenario, 1971-2100 Evaluation  Scenario, 1971-2100
2000-2014  5090-2099 1979-2015 RCP8.5, RCP2.6 1979-2015 RCP8.5, RCP2.6
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Design ocean-inclusive simulation protocols

lllustrations with sections of the Phase 3 Baseline run protocol

Keep the same Med-CORDEX minimal domain: Mediterranean Sea, Black Sea and related
catchment basins (except for the Nile)

Use fully-coupled RCSM including, at least, atmosphere, land, river and ocean components

Use improved model versions : coupled rivers, higher resolution (min. 12 km mandatory for
atm, min. 10 km for ocean), new components accepted, improved present climate behaviour,
sea level representation

Share common ocean initial conditions and common forcings: MedHYMAP, ERA5/ORASS,
CMIP6 GCMs, constant 12-values for the Nile, Chl-a dataset, evolving GHG, evolving aerosols

Share common spin-up criteria



Create large coordinated simulation ensembles

Phase 1+2 Baseline runs List of runs
> RCSMs : Atmosphere, Land, Sea (+Rivers) =
< Resolution: 5-25km for the sea =

< 11 participating modelling groups : CNRM, ENEA, GUF, LMD,

IPSL, CMCC, UBEL, ITU, AWI-GERICS, ICTP, INSTM =
< 7 different ocean models, 21 different RCSM configurations b

< 18 evaluation runs, 19 scenario runs, 6 driving GCMs, 3 RCPs
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Develop multi-model scientific studies

Yearly-mean SST change
(°C, 2071-2100 vs 1976-2005, RCP8.5)
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Communication, standardization, data sharing

File naming & Variable lists for the ocean

CORDEX-CMIP6 Data Request: CORE Oceanic variables
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Database : Ocean realm & Ocean datasets
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Med-CORDEX impacts outside the community

RECO-CROCC report : SST anomaly

« the frequency and severity of (°C, wrt 2001-2020, 5 RCSMs, 20-yr filtered)

marine heat waves of the 4 -
Mediterranean Sea are projected to - »
increase (Darmaraki et al. 2019) » 33,: v RCP8.5
(IPCC-AR6-WGI, Chap. 10) | B

« a surface salinity 1ncrease -

in the eastern Mediterranean Basin o} ﬁﬂWﬁﬁ e
is more likely than not [...] 4 '
(Adloff et al. 2015; Soto—-Navarro et _ HIST Occitanie French region
al. 2020) » ) S T IR IS S

1960 1980 2000 2020 2040 2060 2080 2100

Med-CORDEX SST data in the
IPCC Interactive Atlas
Med-CORDEX ocean datasets serve et - S
ocean climate change impact studies (fish - o
habitat, biogeochemistry, MPA
connectivity, fish biodiversity, sea level) 2

(MedECC-MAR1, Chap. Drivers)

First contacts with ocean climate services

IPCC-ARG (chap 10, 11, 12, Atlas), MedECC-Mediterranean Assessment Report #1, RECO-CROCC-2021



Advice for launching a CORDEX-Ocean initiative
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Any new international initiative require time and efforts. Does it worse it ?

Define cleary what we want to achieve as a community

Define the targeted outcomes (users, IPCC-ARY7) of the initiative and the timeline
How to place the CORDEX-Ocean initiative wrt other WCRP modelling activities
Secure a small number of steering persons to drive the initiative

Set open and efficient communication tools

Encourage scientific informal exchanges and networking within the club

Built the trust among the initiative members

Take into account the diversity of the participants: different values, different scientific
perspectives, different objectives and different levels of resource

Interact regularly with SAT to place the initiative in the long-term CORDEX vision
Find financial support for the involved modelling groups



Representation of the regional climate system

The regional climate system is fully coupled
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Ocean-dedicated simulation protocols :
Med-CORDEX, phase 1 (2009-2015)
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Develop new knowledges

Explaining the

Mediterranean SST past trend

- Sensitivity tests with and without aerosol trend in a coupled RCM over the last decades
- Aerosol brightening effect explains part of the SST past trend in the Mediterranean Sea

- Ocean coupling allows to study this

SST trend (°C/decade, 1982-2012, Med
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