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            Abstract
Persistent organic pollutants (POPs) are organic compounds produced by human activities that are resistant to environmental degradation. They include industrial chemicals, such as polychlorinated biphenyls, and pesticides, such as dichlorodiphenyltrichloroethane. Owing to their persistence in the environment, POPs are transported long distances in the atmosphere, accumulating in regions such as the Arctic, where low temperatures induce their deposition1,2. Here the compounds accumulate in wildlife and humans, putting their health at risk1,3,4. The concentrations of many POPs have decreased in Arctic air over the past few decades owing to restrictions on their production and use. As the climate warms, however, POPs deposited in sinks such as water and ice are expected to revolatilize into the atmosphere5, and there is evidence that this process may have already begun for volatile compounds6. Here we show that many POPs, including those with lower volatilities, are being remobilized into the air from repositories in the Arctic region as a result of sea-ice retreat and rising temperatures. We analysed records of the concentrations of POPs in Arctic air since the early 1990s and compared the results with model simulations of the effect of climate change on their atmospheric abundances. Our results indicate that a wide range of POPs have been remobilized into the Arctic atmosphere over the past two decades as a result of climate change, confirming that Arctic warming could undermine global efforts to reduce environmental and human exposure to these toxic chemicals.
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                    Figure 1: Detrended (residual) and normalized (by the standard deviation) anomaly of weekly sampled air concentrations (pgâ€‰mâˆ’3) from 1993 to 2009 at the Zeppelin Station.[image: ]


Figure 2: Comparison of modelled, detrended and measured air concentrations (pgâ€‰mâˆ’3) of HCHs, PCBs and p,pâ€²-DDT.[image: ]


Figure 3: Correlation coefficients between monitored mean air concentration (pgâ€‰mâˆ’3) of Î±-HCH at the Zeppelin Station and gridded mean SAT and ice cover across the Arctic, and CanMETOP modelled airâ€“water exchange flux (ngâ€‰mâˆ’2) of Î±-HCH.[image: ]
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