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Near- surface warming in the Arctic has been almost twice as large as the global average over recent decades(1-5) - a phenomenon that is
known as the ‘Arctic amplification'. BACKGROUND

The underlying causes of this temperature amplification remain uncertain. BACKGROUND
The reduction in snow and ice cover that has occurred over recent decades(6,7) may have played a role(5,8). BACKGROUND

Climate model experiments indicate that when global temperature rises, Arctic snow and ice cover retreats, causing excessive polar
warming(9-11). RESULTS

Reduction of the snow and ice cover causes albedo changes, and increased refreezing of sea ice during the cold season and decreases in
sea- ice thickness both increase heat flux from the ocean to the atmosphere. [CONCLUSIONS

Changes in oceanic and atmospheric circulation, as well as cloud cover, have also been proposed to cause Arctic temperature
amplification(12-17). [CONCLUSIONS

Here we examine the vertical structure of temperature change in the Arctic during the late twentieth century using reanalysis data.
CONCLUSIONS

We find evidence for temperature amplification well above the surface. [CONCLUSIONS

Snow and ice feedbacks cannot be the main cause of the warming aloft during the greater part of the year, because these feedbacks are
expected to primarily affect temperatures in the lowermost part of the atmosphere, resulting in a pattern of warming that we only observe in
spring. (CONCLUSIONS

A significant proportion of the observed temperature amplification must therefore be explained by mechanisms that induce warming above
the lowermost part of the atmosphere. [CONCLUSIONS

We regress the Arctic temperature field on the atmospheric energy transport into the Arctic and find that, in the summer half- year, a
significant proportion of the vertical structure of warming can be explained by changes in this variable. [CONCLUSIONS CLAIM

We conclude that changes in atmospheric heat transport may be an important cause of the recent Arctic temperature amplification.
CONCLUSIONS CLAIM
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Significance

Estimating the impacts of climate change is essential for analysis of both mitigation and
adaptation policies. Our principal finding, that annual electricity consumption increases by
9.2% per +1 °C in annual global mean surface temperature (GMST) in the Yangtze River
Delta, represents one of the few estimates of impacts outside Western countries. This
estimate can contribute to analyses of global mitigation efforts, helping to determine what
level of emissions best balances costs and benefits. We note that energy consumption is
often one of the larger categories of monetized climate change impacts. We also estimate
that annual peak electricity use increases by 36.1% per +1 °C in annual GMST, assisting
planning efforts for additional grid capacity that will be needed in the future.
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