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Arctic CHAMP was a funded activity of NSF/ARCSS. The first 
set of projects, funded under the title 'Arctic Freshwater Cycle: 
Land/Upper-Ocean Linkages' (or referred to as the 'Freshwater 
Integration study (FWI)'), linked CHAMP/ASOF/SEARCH. 
CHAMP coordinated this effort, and the projects were 
sponsored by the NSF Office of Polar Programs.
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Impacts on the “life hubs”



Lessons learned



1. The atmospheric hubs in each subsystem were net 
drivers. The life hubs in each subsystem were net 
recipients.



2. The atmospheric subsystem consisted of 5 hubs; 
all were drivers, all directly linked with the global 
climate system, and all but one interacted directly with 
life hubs.



3. Seven feedbacks were in the atmospheric 
subsystem: four positive, one negative, two uncertain. 
All but two feedbacks involved sea ice. The effects of 
the feedbacks on the biological components were 
varying and often competing.



4. The oceanic subsystem consisted of ten hubs, 
half of which were drivers: two were atmospheric, 
two represented sea ice, and one was terrestrial 
freshwater discharge. All three of the ‘‘wet ocean’’ 
hubs were recipients, as were the two life hubs.



5. Five feedback loops were identified in the oceanic 
subsystem: one was positive, one was negative, and 
three were uncertain as to their signs.



6. All of the feedbacks in the oceanic system 
involved sea ice. The influence of these feedbacks 
on the life hubs was highly uncertain re: competing 
factors in the relationships between changes in the 
physical system and the wellbeing of marine 
organisms and human society.



7. The terrestrial subsystem was represented by nine 
components. The three atmospheric hubs were the 
only drivers of the system. The connections between 
the hubs were numerous and complex, but most could 
be assigned a definite sign based on previous work.



8. Four feedbacks emerged from the terrestrial 
diagram: one was negative, and three uncertain. In 
the one negative feedback, the effect on the two 
life hubs was positive.



9. Surprisingly, all four of the terrestrial subsystem 
feedbacks included the land cover/ecosystem/vegetation 
hub, underscoring the essential role played by the 
changing tundra in the arctic hydrologic system.











1. In the seasonally ice-free scenario, the diagram for the 
atmospheric subsystem was much simpler. All the components 
except human well-being increased. Of the seven feedbacks in 
the present-day system, only two remained. Prosperity may 
increase, however, as new economic opportunities emerge in 
a seasonally ice-free Arctic Ocean. Dependents on sea-ice 
mammals may suffer.



2. The future oceanic system minus its two sea-ice 
hubs was greatly simplified. Half of the interactions 
represented by arrows disappeared, and all five of 
the feedback loops were gone. All of the hubs 
except human well-being and deepwater formation 
increased in a seasonally ice-free scenario.



3. The terrestrial subsystem lost three hubs in the depiction of 
the future: permafrost, glaciers/ice sheets, and the active 
layer. All remaining components increased except for human 
well-being, and the number of interactions among hubs drops 
from 32 to 14. 



As the landscape becomes more midlatitude-like in 
terms of its hydrologic cycle, the traditional way of 
life for arctic peoples will likely become more difficult 
to preserve. Again, however, there may be many 
more economic opportunities in the warmer Arctic.
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