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The effect of typhoons on the migration patterns of the brown
planthopper in the summer of 2012
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Abstract  [Objectives] To understand the effects of successive typhoons on the migration dynamics of the brown
planthopper in order to provide useful information for inter-regional forecasting. [Methods] The influence of successive
typhoons (1208 Vicente, 1209 Saola and 1211 Haikui) in the summer of 2012 on the migration patterns of brown planthopper
(BPH) Nilaparvata lugens (Stal) were studied by trajectory analysis based on light-trap data and NCEP-NCAR reanalysis of
data with GrADS and HYSPLIT. [Results] The synoptic wind fields and rain belt in eastern China became unfavorable to the
northward migration of BPH when typhoons were approaching and had made landfall. The northward migration passage of the
hoppers was broken by the prevailing northeasterly or easterly winds during the typhoons’ passage, and the fifth northward
migration of BPH was obstructed by the continuous strong rainfall, windshear and sinking vertical airflow, even though
southerly winds were temporarily re-established after the typhoon had passed. [Conclusion] The fifth northward migration
process of BPH in 2012 was retarded by unusual typhoon weather. This mitigated the expected serious damage to rice crops in

the mid and lower Yangtze River basin. The wind fields and rain belt distribution in eastern China during July and early August
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will probably be a useful index for forecasting BPH damage in the mid and lower Yangtze River basin.

Key words brown planthopper, typhoon, trajectory analysis, migratory dynamics
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Fig. 1 The large-scale immigration of ricehoppers (Sogatella furcifera and Nilaparvata lugens) in May of 2012

The black dot means daily light trap catches of the hoppers, the arrow are wind vectors.
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Fig. 3 Horizontal wind field at 850 hPa during the late dekad of July and the early dekad of August in 2012
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Fig. 5 The backward trajectories and rainfall distribution in late dekad of July and early dekad of August in 2012
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Fig. 6 Vertical wind fields at 850 hPa (Pa/s) in late dekad of July and early dekad of August in 2012
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Fig. 11 The daily light-trap catchs of Sogatella furcifera in DaYu, FuQing (A) and Sogatella furcifera, Nilaparvata

lugens in YiFeng (B)
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Fig. 13 Light-trap catches of Nilaparvata lugens and wind fields on 850 hPa: The fifth northward migration process
of BPH in 2012 summer was retarded by continuous strong rainfall and prevailing northeasterly or easterly winds
during the successive typhoon passing. Huge emigrant populations of BPH were lingered on the ripe early rice
paddies, that mitigated the expected serious damage of the hoppers and no outbreak was seen in mid-lower Yangtze

River basin
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Fig. 14 Light-trap catches of Nilaparvata lugens in northern Guangxi in 2012 summer: The fifth northward
migration of NV.lugens in 2012 was obstructed by unusual typhoon weather. The huge emigrant populations of BPH
were lingered on the ripe early rice paddies and would eventually be destroied by the crop harvest, that mitigated the
expected serious damage of the hoppers and no outbreak was seen in mid and lower Yangtze River basin
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