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Fig.1 The track and rainfall distribution of typhoon "Yagi" and "Rumbia"
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Cause analysis of the precipitation difference between typhoon **Yagi** and
"Rumbia' passing through southwest of Shandong Province with
similar tracks

LI Ruifen*?, GUO Weihua'?, CONG Chunhua*?, YUAN Yue'?
(1.Key Laboratory for Meteorological Disaster Prevention and Mitigation of Shandong, Jinan 250031 China; 2. Jining Meteorological Bureau,
Jining 272000 China; 3. Shandong Meteorological Observatory, Jinan 250031 China)

Abstract: Based on the conventional observation data and FNL reanalysis data, the causes of the precipitation
difference between typhoon "Yagi" (1814) and "Rumbia" (1818) passing through southwest of Shandong
Province with similar tracks are analyzed in this paper. The results show that the difference in circulation pattern
is the main reason for the precipitation difference between the two typhoons. Typhoon "Yagi" is in the equal
pressure field on 500 hPa, and the precipitation is mainly from the typhoon itself, which is located at the top of
the typhoon. Typhoon "Rumbia" is merged into the upper trough, and the precipitation is mainly frontal
precipitation, which is located on the right-front side of the typhoon direction. Moreover, the water vapor sources
as well as the locations of vapor convergence of the two typhoons are different. The locations of positive vorticity
advection on 500 hPa and the wind shear on 925 hPa have a good indication of the rainfall area, and the
barotropic structure with warm center and weaker environmental vertical wind shear of typhoon "Yagi" is more
favorable for the formation of precipitation nearby compared to typhoon "Rumbia™ with stronger environmental
vertical wind shear and baroclinic structure induced by front. The mesoscale diagnosis analysis of the two
typhoons shows that the non-geostrophic wet Q-vector and the vertical helicity can be used to diagnose the
rainfall area. In addition, the moist potential vortex shows that the wet barotropic term less than 0 is only a
necessary condition for the occurrence of precipitation and not a factor determining the location of rainfall, while
the wet baroclinic term is a better indicator for the location and intensity of rainfall.

Key words: typhoon with similar tracks; precipitation difference; non-geostrophic wet Q-vector; vertical
helicity; moist potential vortex



