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FishMIP Models

Large Model Diversity:  
•Size or age-based  
•Food-web  
•Species distribution 
•Hybrid models



CMIP5 vs. CMIP6

•Mean global decline of 
~19% marine ecosystem 
biomass for CMIP6 by 2099 
relative to 1990–1999 
(~2.5% more than CMIP5) 
for high emissions scenario



% Change in total animal biomass

Tittensor et al. 2021 NCC

“Regional shifts in the 
direction of biomass 
changes highlight the 
continued and urgent 
need to reduce 
uncertainty in the 
projected responses of 
marine ecosystems to 
climate change to help 
support adaptation 
planning”  



- Do regional FishMIP models agree on future 
projections for CMIP5 and CMIP6 simulations?

Question



Consumer biomass CMIP5 projections 
Global and regional FishMIP models 
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Do regional and global 
FishMIP models agree on 

future projections for 
CMIP5 and CMIP6 

simulations? 



Do regional and global 
FishMIP models agree on 

future projections for CMIP5 
and CMIP6 simulations? 

Mostly no in CMIP5  
Mostly yes in CMIP6 



Potential reasons for mismatches between 
regional and global FishMIP models

- Regional FishMIP models often have greater functional diversity and 
ecological or taxonomic resolution 

- Regional FishMIP models generally include more processes and resolve 
predator-prey interactions more explicitly than global models 

- Coarse spatial resolution of coastal regions in global Earth System 
Models and FishMIP models while regional FishMIP models are 
developed at finer scales



Conclusions

•Spatial resolution is an important factor to consider for climate change 
projections using marine ecosystem models 

•Preliminary results suggest better agreement among regional and global 
FishMIP models in CMIP6 than CMIP5 

•The present FishMIP simulation round is poised to tease out contribution 
of spatial scale to variation in regional and global model projections
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ROMS vs. Earth System  
Model Coastal Resolution

n = 3729 grid cells for Grand Banks

n = 193 grid cells for Grand Banks

n = 13 grid cells for Grand Banks

Laurent et al. 2021 GMD



Mean 1999–2010 

Laurent et al. 2021 GMD



Statistical downscaling



“The simulated decline in primary production in the sub- polar gyre is halved at 
the finest eddy-resolving resolution (−12 % at 1/27º vs. −26 % at 1º) at the end 
of the 70 year global warming simulations” 



Temp vs. LTL drivers

Heneghan et al. 2021 PiO



CMIP6 GFDL 8.5, no-fishing mizer 
Hawaii & global ensemble mean

0.6

0.7

0.8

0.9

1.0

1.1

2020 2040 2060 2080 2100
Date

m
ea
n



CMIP6 GFDL 8.5, no-fishing mizer 
EBS & global ensemble mean
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CMIP5 & CMIP6 regional models, 
no-fishing, GFDL 8.5

north.sea se.australia
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The Model Intercomparison (MIP) 
Experience: Model Ensembles

IPCC 2014





Fisheries & Marine Ecosystem  
Model Intercomparison Project (FishMIP) 

•Primary production  
•Temperature

•Fishing effort  
•Marine protected areas



Conclusions

•Be hard on your models but be nice to your fellow modellers :)



IPSL CMIP6 forcings
•A problem with the previous regional extractions affected 

IPSL-CM6A-LR forcings 

•The latitude orientation was flipped for the IPSL global 
forcings compared to GFDL, so IPSL forcings provided to 
run your models were incorrect  

•GFDL forcings were okay, so your GFDL simulations are 
unaffected 

•However, you will need to re-do your simulations on the 
IPSL forcings



Spatial resolution
- Another factor contributing to regional-global model mismatches is the coarse 
resolution of coastal regions in global ESMs and MEMs 

- Global models often do not represent waters <50 m depth, and at the 1° 
grid size scale (~100 km by 100 km at the equator) fail to capture key fine-
scale coastal processes such as eddies and upwelling – important for nutrient 
supply, primary production, higher trophic level production, and fisheries 
production 

- Two approaches to achieving increased resolution of drivers are  
(i) through statistical downscaling to a higher resolution grid (although this 

will be influenced by the ESM that it was downscaled from)   
(ii) through use of a regional biogeochemical model or a regional ocean 

modelling system (ROMS)



Cook Strait, NZ, no-fishing, RCP8.5, 
CMIP5 & CMIP6

CMIP6_IPSL_EwE_cook.strait cook.strait

CMIP5_IPSL_cook.strait CMIP6_EwE_cook.strait

2025 2050 2075 2100 2025 2050 2075 2100

2025 2050 2075 2100 2025 2050 2075 2100

4

6

8

10

13

14

15

16

17

18

13

14

15

12

14

16

Date

tc
b



Historical period - 1975 - 2004


