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            Abstract
Assessments of Antarctic temperature change have emphasized the contrast between strong warming of the Antarctic Peninsula and slight cooling of the Antarctic continental interior in recent decades1. This pattern of temperature change has been attributed to the increased strength of the circumpolar westerlies, largely in response to changes in stratospheric ozone2. This picture, however, is substantially incomplete owing to the sparseness and short duration of the observations. Here we show that significant warming extends well beyond the Antarctic Peninsula to cover most of West Antarctica, an area of warming much larger than previously reported. West Antarctic warming exceeds 0.1â€‰Â°C per decade over the past 50 years, and is strongest in winter and spring. Although this is partly offset by autumn cooling in East Antarctica, the continent-wide average near-surface temperature trend is positive. Simulations using a general circulation model reproduce the essential features of the spatial pattern and the long-term trend, and we suggest that neither can be attributed directly to increases in the strength of the westerlies. Instead, regional changes in atmospheric circulation and associated changes in sea surface temperature and sea ice are required to explain the enhanced warming in West Antarctica.
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                    Figure 1: 
                        Verification and upper-limit calibration statistics calculated for each grid point from the comparison of reconstructed and original satellite-derived monthly temperature anomalies.
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Figure 2: 
                        Reconstructed annual mean Antarctic temperature anomalies, January 1957 to December 2006.
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Figure 3: 
                        Spatial pattern of temperature trends (degrees Celsius per decade) from reconstruction using infrared (
                        T
                        
                        IR
                        ) satellite data.
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Figure 4: 
                        Comparison of reconstructed and modelled mean annual temperature trends (degrees Celsius per decade) for the periods 1957â€“1981 and 1979â€“2003.
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The Antarctic Peninsula is one of the most rapidly warming locations on Earth, but it has been difficult to establish whether continent-wide changes are comparable to the clear upward trend in global average temperature. This is because most of the continuous records from ice-sheet weather stations are coastal, providing little information on the continental interior. This problem is by-passed in a new reconstruction of Antarctic surface temperature trends for 1957â€“2006, based on satellite data (with good spatial coverage for a short period) and air temperatures from weather stations (for a long timescale), blended via an algorithm that estimates missing data points in climate fields. The resulting record, more reliable than previous gap-filling exercises, suggests that overall the continent is warming by about 0.1 Â°C per decade, with stronger warming in winter and spring and over West Antarctica.
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