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Fig.1 Tracks of typhoon "Lekima" and "Matsa"
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Fig.2 The distribution of 72-hour cumulative precipitation (unit:mm) in Shandong before and after the landing of typhoon
"Lekima" and "Matsha"
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Fig.3 The distribution of 24-hour cumulative precipitation (unit: mm) of typhoon "Lekima" (a—c,2019) and
typhoon "Matsa" (d—f,2005)
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Fig.4 The 500 hPa geopotential height field (contour,unit:gpm) and 850 hPa wind field (arrow, unit: m/s) during typhoon
"Lekima" (a—c,2019) and typhoon "Matsa" (d—f,2005)
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Fig.5 The 950 hPa wind field (the arrow denotes velocity no less than 6 m/s,unit:m/s) and water vapor flux (color,unit:g/kg-m/s)
during typhoon "Lekima" (a—c,2019) and typhoon "Matsa" (d—f,2005)
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Fig.6 The 300 hPa height field (contour, unit:gpm), wind field (arrow, unit:m/s) and the divergence field (color,unit:10™/s,red
for divergence area and blue for convergence area) during typhoon "Lekima" (a—c,2019) and typhoon "Matsa" (d—f,2005)
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Fig.7 The meridional vertical profile of temperature anomaly field (unit: °C) crossing the typhoon center of typhoon "Lekima"
(a—c,2019) and typhoon "Matsa" (d—f,2005) (The triangle is the location of the typhoon center)
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Fig.8 The zonal-vertical section along the typhoon center (b is along 37 °N) of the vertical speed (unit:Pa/s, red line, negative
values for rising), vorticity (unit:10“/s, black line, solid for positive and dotted for negative) and divergence (unit:10“/s, blue for
convergence area and green for divergence area) of typhoon "Lekima" (a—c,2019) and typhoon "Matsa" (d—f, 2005)
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A comparison analysis of precipitation distribution over the eastern coastal area
and their causes between two typhoons with similar paths

LI Jun*?, LI Yan™*, JIA Rui*?, TIAN Yunfei'’
(1. Key Laboratory for Meteorological Disaster Prevention and Mitigation of Shandong, Jinan 250031 China;2. Zibo Meteorological Bureau of
handong Province, Zibo 255000 China)

Abstract: Based on the reanalysis data of the National Centers for Environmental Prediction and precipitation
data of the China Meteorological Administration observation stations, the significant difference of precipitation
intensity and spatial distribution in the eastern coastal area during typhoon "Lekima" (1909) and typhoon "Matsa"
(0509) are analyzed, and the characteristics of the large-scale circulation and dynamic thermal structural of the
two landing typhoons with similar paths are compared in this paper. The results show that typhoon “Lekima"
combined with the westerly trough in the central and western Shandong province (west of the typhoon path) and
the vertical movement on the right side of the high-altitude jet inlet area induces a deep and strong upward
movement. The low-altitude southeast jet on the east side of the typhoon constantly transports water vapor, which
causes the significant increase of precipitation with a westward center and the slowing down of the typhoon
intensity weakening. Meanwhile, the northeast Asian circulation is stable since it is blocked by the downstream
typhoon, and the long-term maintenance of the precipitation system is another important reason for the extreme
precipitation that breaks the historical record. Unlike typhoon "Lekima", there is no westerly trough and high-
altitude jet in the large-scale circulation during typhoon "Matsa". The water vapor comes from the weakened
typhoon circulation with shallow low-level convergence and weak ascending movement and the typhoon moves
fast, which makes the precipitation during typhoon "Matsa" significantly less than that during typhoon "Lekima".
Key words: landing typhoon; the eastern coastal area; precipitation; water vapor transport; high-altitude jets



