parison exercise

R-EP

eanalyses — Evaluation Project)



of ocean reanalyses intercomparison

2010... The first Ocean Reanalyses Intercomparison Projects: ORA-IP, EOS COST, multi-ORA

2020... The Ocean Monitoring Indicators (OMls) : an ORA-IP heritage

2023 The Ocean Reanalyses Workshop of the Copernicus Marine Service

2025.2029 A new intercomparison exercise: MER-EP

@ BLUE OGEAN L3RS N @ GREEN OCEAN

Currents, temperature, Ice coverage, velocity, CO2, nutrients, oxygen,
waves, sea level, ... concentration, Icebergs ... primary production, ...




P: a user-oriented evaluation

MER-EP :

an international initiative to evaluate marine environment reanalyses to better use
their potential for ocean monitoring and prediction

By sharing “best practices” derived from the studies and use cases:
* Guidelines on how to use reanalyses
o for monitoring the state of the ocean
o for training Al forecasting models
o as environmental forcing for ecosystem models
O ..
 Methods and tools to handle the data
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as a UN decade project

A project endorsed under the ForeSea and DITTO programmes of the United Nations Decade

An international collaboration framework with no direct funding, in kind contributions from international
partners

Pls: Drévillon Marie & Bourdallé-Badie Romain (MOi); Yang Chunxue (CNR)

Partners who already joined MER-EP: Moi (France); CNR (Italy); HCMR (Greece); MIT (USA); NERSC (Norway); BOM

(Australia); CMCC (Italy); Metoffice (UK); University of Reading (UK); University of Liege (Belgium); Magellium (France); ACRI-ST
(France); JAMSTEC (Japan, TBC); UCSD (US); CSIRO (Australia); ECCC (Canada); OGS (ltaly)

Programs which support MER-EP initiative: @ Copericus ‘.OPCI?:";:  Hion
— Marine Service )
OceanPredict

nnnnnnnnnnnnnnnnnnnnnnnnnnnn

GCOS - GOOS - WCRP

oo pc Cfii.'f :::::: @ G COS e

||||||||||||||||||||||||||||




R-EP: area of studies

e MER-EP at the frontier between OceanPredict and CLIVAR
actions

O
* From global to regional approaches

o Regional estimates could be compared to global ones on 1000km

common area for OMI
H . epe ey 100km
o Regional rea. could propose studies on local specificities

10km

OceanPredict

* From monthly to decadal time scales tkem

hourly daily monthly yearly decadal century >

* Physical ocean (temperature/salinity/dynamic/wave), sea
ice (concentration/thickness, velocity, snow,..), marine
ecosystem (Chlorophyl, O2,... low and high trophic levels)

MER-EP areas of studies




People/institutes interested to join this international effort are still welcome.

Table of existing “use cases” available online and a document describing main structure under
prepartion by “Pis” (asked by participants)

How MER-EP will proceed for each use cases:

>
>

Groups of institutes addressing a use case (an institute in charge of the lead)

List data needed (a maximum of worldwide products should be considerate not only own

product)
Data sharing (EDITO, cloud facilities,...)

Specific validation studies performed and published

Working on downstream applications using reanalysis or recommendations for best
practices

Exchange on how to better address user requirements

R-EP: steps

Final
outcomes
of the
project




g/status of “use cases”

__

Ronan McAdam (CMCC) started in GLORAN contract framework

OHC Chunxue Yang (CNR) Started in GLORAN contract framework

Polar Region Jiping Xie (NERSC) First meeting with use case leader
performed

Ocean transport Gael Forget (MIT) started monthly MER-EP ocean transport
meetings

Biomass/carbon Valeria Biagio (OGS)

Meso-scale/Eddies Gregory Smith (Env. Canada) Started in GLORAN contract framework

Earth System Model

Surface Lagrangian

Sea Level

Wave height Charikleia Oikonomou (HCMR) First meeting with use case leader
performed

* Possibility to join and/or take the lead of a “use case”
* Possibility to propose a new one more dedicated to specificities of a given region




R wn
'MER-EP

12/2024 01/2025 07/2025 12/2027 06/2029 12/2029

/ ﬁ April 2025 : start of \ / \
* Finalization of MER-EP * Uses cases (scientific studies based on multi

~

Copernicus supporting
structure contract for Global products, application to a use case):
Ocean Reanalyses o MHW
*  Work on reference o Freshwater
document and “use case” Presentation of MER- o Wave
list EP to COP2 regional o Sealce
producers o BGC
* General organization: ask o Zooplankton
people to position o

themselves in sections.
Discussion to choose a

e June 2025: kick off \
\ project at UNOC /
point of contact for each

section, a list of f \

reanalyses/observations
for each use case.

* Climate information: \
o Mass/steric trends

Ocean transport

Freshwater

Sea Ice

BGC

* Climate information: A demonstration use cases
for IPPC (ready for end of December 2027):

e Creation of dedicated o Mass/steric trends

\ mailing lists k o Ocean transport

N © O O




MHW, Towards a Global Intercomparison

Biases in Surface MHW Characteristics
o Comparing spread of reanalysis and observations
o Highlight regions with greatest issues in representations (polar regions, WBCs)
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Upper 300 m

OHC Timeseries
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—— OAs Anomaly Mean
—— RAs Anomaly Mean
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Upper 700 m

1995 2000 2005 2010 2015 2020 2025

300-700 m

=

1995 2000 2005 2010 2015 2020 2025
Upper 5500 m
1995 2000 2005 2010 2015 2020 2025
Year

 RAs and OAs ensemble means are nearly identical.
* Post-2005 uncertainty is reduced.
« Data correlations drop with increasing depth.
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AMOC, RAPID variability

Generally good AMOC variability both seasonally and at lower and higher frequencies

Mean Seasonal Cycle (Depth Coord.) (Jan 2005-Dec 2020)

[
e Ekman is removed to focus on indirect variability
RAPID, AMOC Anomalies (Apr 2004-Dec 2020)
m—— RAPID (std=2.80) e GLORYS4v2 (corr=0.85, std=2.77)
10 | wm CGLORSV8 (cOrr=0.69, std=2.85) === SODA3 (corr=0.62, std=2.82)
e GLOSIA?yl (corr=0.75, std=2.61)
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MER-EP ridional Heat Tran
& dional Heat Transports

Global MHT
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 Large-scale structure of MHT ok in most products but __—
» Substantial spread across products!
« Comparison with inferred MHT from the energy budget

ECCO4R2 U,V,T

-== ESTOCvV4
—— inferred(Fs-OHCT)
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OHCT: ocean reanalysis, |IAPv4,
RFROM, MOHeaCAN

Fs (inferred): ERA5, JRA3Q, MERRA2
MET: GIOMAS, ocean reanalysis
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FAR

lobal evaluation: 2020 to 2022 POD = i

POD - 20200101 to 20221231: GLORYS12V1 & GLORYS2V4
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-comparison of Steric Sea Level
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e Positive trend in steric height in all products
e Large spread

* Confirms low (negative?) trend acceleration

from the steric component




Sea ice concentration

North Hemisphere South Hemisphere
- Biais between both obs products (partly related to
C-GLORS8{ 099 099 103 084 098 095 different ways to deal with melt pondS);
cGAR1] 1.07 093 097 092 5o

- SIC assimilated in most of the reanalyses;

NSIDC

GLOSIA1 { 0.99 1.01 0.98 0.94 1.00 0.99

15 - But not in CIGAR --> Good variability but systematic

GLORYS_12v1-{ 1.04 1.03
T biases.
C-GLORS84 018 016 027 022 046  0.49
L 1.0
w CIGAR1{ 041 041 055 049 092
<
=]
7]
O Glosial{ 009 009 010 007 009 014 0.5
GLORYS 12v1{ 027 043 029 032 068 109
Ll oo

Mean SD Trend Mean SD Trend

The ice concentration metrics of 4 reanalysis compared to (a) NSIDC-0051
and (b) OSI-450 data. The six columns correspond to model performance
metrics on the mean state, standard deviation (SD Ano), and trend (Trend
Ano) of monthly anomalies of the Arctic and Antarctic ice concentration
during 1994-2020. Lower values indicate better skill.
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Articles / Special issue ® | search n

Evaluation of ocean reanalyses to meet users’ needs

Editor(s): Chunxue Yang (National Research Council, Italy), Romain Bourdallé-Badie (Mercator Ocean, France), Marie Drevillon
(Mercator Ocean, France), and Bernadette Sloyan (Commonwealth Scientific and Industrial Research Organisation, Australia)

23 Apr 2026

LETKF-based Ocean Research Analysis version 2.0 for a quasi-global domain (LORA-QG): Validation and intercomparison with eddy-
permitting global ocean reanalysis datasets

Shun Ohishi, Takemasa Miyoshi, and Misako Kachi

EGUsphere, https://doi.org/10.5194/egusphere-2026-2277, 2026

Preprint under review for OS (discussion: open, 0 comments)

» Short summary

23 Apr 2026

Quantitative Evaluation of Mesoscale Eddies in the North Atlantic Using Satellite Altimetry and Ocean Reanalyses
Paolo Mauriello, Gregory C. Smith, Andrea Storto, and Chunxue Yang

EGUsphere, https://doi.org/10.5194/egusphere-2026-2257, 2026

Preprint under review for OS (discussion: open, 0 comments)

» Short summary

09 Apr 2026

Sea ice in the Barents and Kara Seas: models versus reanalyses

Cecilia Aijéla, Lucia Gutiérrez-Loza, Wolfgang Dorn, Siv K. Lauvset, Wieslaw Maslowski, and Petteri Uotila
EGUsphere, https://doi.org/10.5194/egusphere-2026-1849, 2026

Preprint under review for OS (discussion: open, 1 comment)

» Short summary

31 Mar 2026

of a Coupled Regional ysis for the Mediterranean Region Covering the period 1993-2024
Andrea Storto, Vincenzo de Toma, and Chunxue Yang

EGUsphere, https://doi.org/10.5194/egusphere-2026-1549, 2026

Preprint under review for OS (discussion: open, 0 comments)

» Short summary
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