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Autumn migration of Mythimna separata: A case study
of the 2012—2013 outbreak
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Abstract [Objectives] To investigate the autumn migration of Mythimna separata (Walker), identify the causes of
outbreaks of this pest, and improve understanding of its seasonal migration patterns in eastern China. [Methods] The
ERA-40 and ERA-interim reanalysis datasets were used to analyze the migration arena in September, and the NOAA
HYSPLIT model was used to simulate the return migration of the third generation to Changdao during 2010-2013. [Results]
A cold, high pressure area at low altitude in northern China in September is the main reason for this being an unfavorable
migration arena for the northern armyworm in the autumn, i.e., the pied piper effect. In September of the previous year, in
which there was a serious outbreak of this pest, the center of the cold high was located more to the west. In September 2011
and 2012, the center of the cold high was obviously westward. Forward trajectory analysis in Changdao showed that in 2011
and 2012, 20% and 5%, respectively, of the armyworm population returned to south of 30°N. [Conclusion] This study
provides preliminary data on the autumn migration of the armyworm, clarifies the role of the cold high shaping the migration
arena in northeastern and northern China, and demonstrates that the location of the cold high is important for forecasting
armyworm outbreaks.
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