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The WHY: supporting Integrated Ecosystem Assessment

IEAs support the development of management
strategies that will ensure sustainable use of marine
resources and the safekeeping of marine biodiversity
for generations to come
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Global downscaling set-up

* Global Physics/Biogeochemistry NEMO-ERSEM model,
horizontal resolution ¥4 degrees.

« Atmospheric forcing from CMIP6 models.
« Initialisation from recent-past conditions.
* Rivers:

— FW: seasonal climatology based on reanalysis + CMIP6 models
Interannual variability & trends.

— Nutrients: IMAGE-GNP (Beusen et al., 2022)
N deposition: from ISIMIP (Yang and Tian, 2020)

4 members ensemble: 2 scenarios x 2 CMIP6 models
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(a) ERAS climatology (b) CMIP6 models normalised RMSE relatively to ERAS, for the historical
(surface temperature, shortwave radiation & winds)  period (surface temperature, shortwave radiation & winds)

Shortwave Radiation

Scenarios and models selection
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Model vs. scenario uncertainty — SST

10 years rolling means of anomalies wrt 1985-2014

Atlantic Ocean - SST anomalies
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All Atlantic surface

SST [°C] pH oxygen [mmol m-3]

2.0
—— CNRM_ssp370 ] H —— CNRM_ssp370 H —— CNRM_ssp370
~—— CNRM_ssp126 | ! —— CNRM_ssp126 0 ! —— CNRM_ssp126
—_— CNRM_h\ston’caI: 0.00 - : —— CNRM_historical : —— CNRM_historical
15 — GFDL_ssp370 | i —— GFDL_ssp370 i —— GFDL_ssp370
— GFDL sspl26 | i —— GFDL_sspl26 . —— GFDL_ssp126
—— GFDL_historical ! 0054 ! —— GFDL_historical ] ! —— GFDL_historical
1 - 1 1
1 1 1
1.0 4 1 1 1
1 1 1
| | —4 4 |
1 1 1
1 —0.10 A 1 1
1 1 1
0.5 1 i i !
: 1 1 —6 1
1 1
H —0.15 A H H
i i i
0.0 1 1 I -8 - h
1 1 1
1 1
- hot . sour breathless
T T T T T T T T T T T T T T T T T T T T T T T T
1990 2000 2010 2020 2030 2040 2050 2060 1990 2000 2010 2020 2030 2040 2050 2060 1990 2000 2010 2020 2030 2040 2050 2060
SSS [g kg] Nitrate Chlorophyll [mg m-3]
0.01 4
; 0.25 4 ; —— CNRM_ssp370 ; —— CNRM_ssp370
: : —— CNRM_sspl26 : —— CNRM_sspl26
0.10 - : 0.00 ~ : —— CNRM_ historical : —— CNRM historical
1 1 —— GFDL_ssp370 0.00 4 1 —— GFDL_ssp370
i —0.25 ! —— GFDL_sspl26 i —— GFDL_sspl26
0.05 - : —— GFDL_historical —— GFDL_historical
i i
: —0.50 : —0.01 4
1
1
0.00 4 | —0.75 4 :
H i —0.02 +
—1.00 1
—— CNRM_ssp370 |
—0.057 — CNRM_sspl26 | i
—— CNRM_historical ! —1.251 !
- : : —0.03 A
—— GFDL_ssp370 \ 1504 11 n \ " 1) 111 . . [}
—-0.10 1 —— GFDL_sspl26 : O Igo r p IC O Igo rO p IC
—— GFDL_historical 1 !
—1.75 1 —0.04

T T T T T T T T T T T T T T T T T T T T T T T T
1290 2000 2010 2020 2030 2040 2050 2060 1290 2000 2010 2020 2030 2040 2050 2060 1290 2000 2010 2020 2030 2040 2050 2060



PML | 2

Research excellence supporting a sustainable ocean

Historical

Case study — Azores T SSP1-2.6
SSP3-7.0

CNRM driven simulations
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Hot-spots of change — the Norwegian Sea case study

Hot-spots = areas where |A| > 95"|A ]
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Atlantic Ocean - SST anomalies

Conclusions

« Climate change impacts have a strong spatial variability,
with the Norwegian Sea highlighted as hotspot

* In mid- and short- term, within scenario uncertainty can be
as important as scenario’s choice

FUTURE COASTAL
OCEAN CLIMATES
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with The Global Ocean Observing Syste

 Additional communication problem in the interaction with E
stakeholders

« Therefore, ensemble approaches are strongly
recommended also at regional and case study level
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