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Objective: 
Investigate future changes of Arctic First Year Ice (FYI) 
algal bloom timing and productivity (Gross Primary 
Production GPP), combining a biogeochemical sea ice model 
(BFM-SI) with sea-ice physical drivers from an ensemble of 
18 CMIP5 climate models. 



Key finding #1:  
Quasi-linear physical changes along latitudes for FYI  

Historical (1961-2005)  
RCP 8.5 scenario (2061-2100) 
Thin lines are medians of the empirical probability density functions from18 models.  
Thick lines and ensemble mean. 
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Quasi-Linear Trends In Thinning 
 

Quasi-Linear Trends In Onset Dates 
 Loss Of Sea Ice 

 

MYI replaces FYI 
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Change in algal bloom timing:  
Earlier, from -68 to -16 days 
 
Relative change in algal bloom magnitude 
(Gross Primary Production GPP): 
Mostly positive, from  -35% to + 2567% 
 
Spatially integrated pan-Arctic relative 
change of FYI GPP: 
+63% 
 

Key finding #2:  
Non-linear GPP relative changes along latitudes for FYI 

Largest Trophic Changes 
 

Largest Phenological Changes 
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•  For mechanisms of phenological changes explained -->  follow the 
link to the paper: https://doi.org/10.1126/sciadv.aav4830 

 
•  For a presentation of the phenological and trophic cascades 

expected to be important and complex --> see Display 21368 
“Tedesco et al., Arctic sea-ice decline impacts on primary 
production”, Thursday at 16:15  

 
•  If interested in “Cryosphere change impacts on marine ecosystems 

and biogeochemical cycling”, consider attending also session CR7.1 
on Thursday at 16:15-1830. 


