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Figure S1. a Global map of the 66 Large Marine Ecosystems (LMEs) examined in this study. Red shading indicates the 16 LMEs 5 
selected for sensitivity analysis, chosen to provide representative coverage across all major ocean basins while excluding polar 

regions where persistent data gaps limit reliable evaluation. Numbers correspond to LME identifiers referenced throughout the 

manuscript. b List of all 66 LMEs with corresponding identifiers. 
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Table S1. Hyperparameter configuration of the CNN model. 

Parameter Value 

Convolutional layers 3 

Filters per layer 35 

Kernel size 3×3 

Max pooling layers 2 

Pooling size 2×2 

FC layer neurons 50 

Activation function GELU 

Loss function MAE 

Optimizer Adagrad 

Learning rate 0.005 

Batch size 32 

Training epochs 135 (early stopping patience = 30) 
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Table S2. Summary of datasets used for training, validation, and testing. 15 

Dataset Samples Description 

Training 8013  

CMIP6 piControl 5917 16 models × ~370 yrs each 

CMIP6 historical 2096 16 models × ~131 yrs each 

Validation 2043  

CMIP6 piControl 1483 16 models × ~93 yrs each 

CMIP6 historical 528 16 models × ~33 yrs each 

GFDL ECDA reanalysis 32 1965–1997 

Test 23  

Satellite Observations 23 1998–2021 

 

 

 


