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Field test in Cambridge Bay: implementation and observations
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Flooded in December 
Flooded in January 
Flooded again in February 

re p rod uc e d  from  Bla nc ha rd - W rig g le s worth e t a l. ( submitted )
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Fitness - for - purpose: ice thickness evolution and flooding representation
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Fitness - for - purpose: melt season timing
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range of observed SIT 
during melt

SIMBA RMSE: 2.16 cm S IMB A R MS E : 4.17 cm S IMB A R MS E : 3.84 cm



Process implications: melt rate relationship differs between obs. and models
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Process implications: melt rate relationship differs between obs. and models
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flooded sites melt less 
quickly than control sites 
in obs., but not in models!



Process implications from model - obs. comparison: albedo
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melt pond fraction for flooding 
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melt pond fraction 
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Process implications from model - obs. comparison: albedo
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Process implications from model - obs. comparison: albedo
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Current takeaways
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1. Ic e p a c k is  fit - for - purpose for predicting ice evolution during the growth season
und e r inte ntiona l flood ing

1. Ic e p a c k may not be fit - for - purpose for estimating the  flood ing  influe nc e  on the 
ice - free date. 

1. Mod e l re p re s e nta tion of albedo differs from  the  ob s e rva tions  whe n c om p a ring  
flood e d  s ite s  to c ontrols ;  this  m a y  b e  re la te d  to melt pond evolution .

1. Re c om m e nd  im p rove m e nts / a d d itions  to fie ld  ob s e rva tions  to a d e q ua te ly  e va lua te  
fitne s s - for- p urp os e  b e y ond  s urfa c e - le ve l m e tric s

- Dire c t a lb e d o a nd  s urfa c e  ra d ia tive  m e a s ure m e nts
- Me lt p ond  e volution ob s e rva tions  ( a re a  a nd  d e p th)



Next directions…
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W e ’ve  b e e n c ons id e ring  fitne s s - for- p urp os e  for one  loc a lize d  
inc id e nt.W ha t is  the  contextual fitness for purpose ?  � a p p ly  to the  Arc tic  Re fle c tions  s ite s



Tha nks !

Questions?



Global coupled climate simulations implied AIM could have pan - Arctic impact

38 Zampieri & Goessling 
(2019)
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Annual Arctic sea ice evolution in continuous flooding and short-term flooding scenarios compared to 
controls



Global coupled climate simulations implied AIM could have pan - Arctic impact
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Pauling & Bitz 
(2021)

Average September sea ice response to 20 years of intentional flooding (compared to 
control)
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Field setup in Cambridge Bay
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SIMBA temperature measurements provide a continuous picture of ice evolution

41 re p rod uc e d  from  Bla nc ha rd - W rig g le s worth e t a l. ( submitted )



SIMBAs validated by in situ observations
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SIMBA- estimated melt rates



Process implications from the model: sea ice growth in FLOOD cases
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Direct effect from flooding
17.53 cm
16.64 cm
15.96 cm

Secondary effect (congelation)
12.01 cm
10.40 cm
15.82 cm



Process implications from the model: sea ice growth in POSTFLOOD cases
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Process implications from the model: sea ice melt
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Ice melt 
season



Implementation strategy matters: idealizations overestimate impact
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Melt ponds under intentional flooding
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Salinity profile comparison with ice core data
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