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报告摘要 Abstract 

Record ozone loss was observed in the Arctic stratosphere in spring 2020. The question is 
what caused the formation of the extreme Arctic ozone loss. Here, we show observational 
and simulation results that the extreme Arctic ozone loss was likely caused by record-high 
sea surface temperatures (SSTs) in the North Pacific. It is found that the record Arctic ozone 
loss was associated with the extremely cold and persistent stratospheric polar vortex over 
February–April, and that the extremely cold vortex was because of anomalously weak 
planetary wave activity. Further analysis reveals that the weak wave activity can be traced 
to anomalously warm SSTs in the North Pacific. Both observations and our simulations show 
that warm SST anomalies in the North Pacific can cause weakening of wavenumber-1 wave 
activity, colder Arctic vortex, and lower Arctic ozone. These results suggest that for the 
present-day level of ozone depleting substances, severe Arctic ozone loss could form again 
as long as dynamic conditions are satisfied. 
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