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Arctic challenge — our research strategy for Arctic climate change
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The Arctic sea ice extent is retreating at an alarming rate, reaching its new record low in September 2012. The recent
surface temperature rise in the Arctic is about twice as much as the global average. There is no doubt that the ice-albedo
feedback can accelerate warming of the ocean and atmosphere and melting of sea ice. But beyond that, the Arctic change likely
results from a complex combination of different factors. In this presentation we will provide an overview from a joint
perspective of Modeling, Land Process, Atmosphere, Cryosphere, and Carbon Cycle Groups within the GRENE Arctic
Climate Project, and discuss our integrated strategy for investigating underlying mechanisms and relative contributions from
different factors relevant to Arctic change and global impacts. In particular three steps, identification, assessment and synthesis,
are set. The key in the identification step is to fully appreciate Arctic climate as complex and woven in the global climate
system. For the synthesis step we address the question of how much of contributions are from different feedback processes and
mechanisms to the recent Arctic warming, before extending the question to the early 20th century Arctic warming and to future
prediction. The critical step is the assessment of temporal, for instance seasonal, dependence among different feedbacks and
processes from both observational and modeling views. By this, we look into the picture of how multiple feedback processes
act as an interacting process — a view perhaps necessary to explain the rapidness of the Arctic change.
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