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On the Influence of Stratospheric Anomalies on
Tr opospheric W eather Systems

HU Yong-yun
Department of Atmospheric Siences Shool of Physics Peking University Laboratory of Severe Sorm and
Hood Disasters Peking University Beijing 100871 China

Abstract It was traditionally thought that the stratosphere has little influence on the troposphere. However
recent observational stud es show that such a downward influence is significant and important. Especially recent
studies on the Arctic Oscillation AO greatly advanced the research in this problem. It isfound that stratospheric
anomalies can have important influences on tropospheric weather systems thatis in winter negative AO anomalies
in the stratosphere can trigger extremely cold weather eventsin the midatitude troposphere whereas positive strato-
spheric AO anomalies can lead to warm weather. It is even suggested t hat signals of stratospheric anomalies can be
used to predict tropospheric weather in Northern-Hemisphere winter time which can expand the time scale of
weather prediction up to 3 weeks. The present paper reviews the progressin thisresearch area explainsthe physi-
cal mechanisms of stratospheric influences on tropospheric weather systems summarizes controversial points of
views and suggests some problems for future research.

Key words Sratosphere-troposphere interaction Wave-mean flow interaction Planetary waves Synoptic-

scale systems Weather prediction Arctic Oscillation.





