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Supplementary Figure S1. Climatology of monthly chlorophyll. Climatological monthly NO3 nutrients in latitude of North Atlantic ocean (50°W-30°W, 55°N-65°N) (mg m-3).
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Supplementary figure S2. Seasonal cycle of GPP anomalies relaed to North Atlantic Chlorophyll. The regression coefficient of the monthly GPP from LUEM over Europe (5°–30°E, 45°–55°N) with respect to the North Atlantic chlorophyll (50°W-30°W, 55°N-65°N) index (blue line) and climatological monthly GPP over Europe (green bars) based on LUE (g C m-2 month−1 ).
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Supplementary figure S3. Impact of North Atlantic chlorophyll on Europe's ecosystem. a Regression coefficient of September GPP from LUEM (g C m-2 month−1 ) onto September North Atlantic chlorophyll (50°W-30°W, 55°N-65°N) from observation. Hatching and scale bars represent a range of 95% confidence level based on a Student’s t-test. 
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[bookmark: _GoBack]Supplementary Figure S4 | Impact of North Atlantic chlorophyll on Europe's climate. a-c Sensitivity of Europe climate (5°E-25°E, 45°N-55°N) to the high-latitude chlorophyll (50°W-30°W, 55°N-65°N) from NUIST earth system model simulations with prescribed chlorophyll concentrations (50%, 100%, 200%, and 300% of climatology). a mean precipitation (mm day-1), b near-surface (2m) temperature anomalies (C°) ), and c near-surface (2m) temperature anomalies (C°) during September. The black line represents the ensemble spread. 50yr simulation data are used for analysis.  
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