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Characteristics Analysis on the Severe Convective Spiral

Rainband of Typhoon Rumbia (2018)

GAO Shuanzhu

National Meteorological Centre, Beijing 100081

Abstract: Based on densely-observed surface and radar data and NCEP FNL data as well as the best track
data from Shanghai Typhoon Institute/CMA, this article examines the structure and evolution of the rain-
bands of Typhoon Rumbia that caused torrential rain in East China after Rumbia moved far into inland.
The results show that the rainbands twice manifested evolutions from multiple short rainbands into a single
long rainband respectively around the boundaries between Shandong., Henan and Anhui provinces as well
as mid-southern Shandong Province. The maintenance and evolution of the rainbands were determined
mainly by the sustaining of typhoon circulation and intensity and its interaction with the stagnation and
westward extension of subtropical high. Because of the intensification of low-level vertical wind shear, the
rainbands displayed apparent convective features with embedded tornadoes in northern Anhui and south
Shandong.
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Fig. 1 Accumulated rainfall (colored) between 08.:00 BT 16 and 08:00 BT 21 August 2018
(The plotted is the best-track of Rumbia {rom Shanghai Typhoon Institute/CMA every 3 h between 02:00 BT 16 August
and 08:00 BT 20 August and every 6 h in the rest periods. Solid black dot denotes tropical depression. empty typhoon
symbol denotes tropical storm, solid typhoon symbol denotes severe tropical storm, solid triangle denotes subtropical

cyclone after transition. The number over certain symbols denotes the position at 08:00 BT of the day given by the number)
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Fig. 2 The 24 h accumulated rainfall observation (colored) and forecast (black contour, unit: mm) as well as
the track of Typhoon Rumbia at (a) 08.00 BT 16 — 08.:00 BT 17, (b) 08.:00 BT 17 — 08.:00 BT 18,
(c) 08:00 BT 18 — 08:00 BT 19 and (d) 08:00 BT 19 — 08:00 BT 20 August 2018
(Solid black dot denotes tropical depression, empty typhoon symbol denotes tropical storm, solid typhoon

symbol denotes severe tropical storm, solid triangle denotes subtropical cyclone after transition)
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Fig. 3 Evolution of radar reflectivity mosaic at 0. 5° elevation angle of
Typhoon Rumbia during 18—19 August 2018

(The caption of each panel denotes date/time)
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Fig. 4 Evolution of radar reflectivity mosaic at 0. 5° elevation angle of
Typhoon Rumbia during 14:30—17.00 BT 18 August 2018

(Black circle represents the back-building feature of the rainband of Typhoon Rumbia)
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Fig.5 (a) Mesoscale convective systems in the rainband of
Typhoon Rumbia at 1854 BT 18 August 2018
as shown by the 0. 5° elevation angle radar reflectivity of Xuzhou Radar,
(b) blow-up of the area in the white box in Fig. 5a;
(c, d) same as Figs. 5a, 5b, but for Linyi Radar at 19:41 BT 19 August 2018
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Fig. 6 Geopotential height (red contour, unit: gpm) and streamline at 500 hPa (a, b).

divergence (colored, unit: 107° s~ ') and streamline at 925 hPa (c, d)

at 14:00 BT 18 (a, ¢) and 20:00 BT 19 (b, d) August 2018
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Fig. 7 Geopotential height (black contour, unit; gpm, every 20 gpm), wind speed (colored, unit; m+ s~ ') and
streamline at 850 hPa (a, b, ¢), the barb (half bar, full bar and flag denote 2, 4 and 20 m « s~ ', respectively)
and magnitude (colored, unit; m+ s ') of vertical wind shear between surface—500 hPa and streamline at

850 hPa (d, e, ) at 08:00 BT 18 (a, d), 14:00 BT 18 (b, e) and 20:00 BT 19 (c, {) August 2018
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Fig. 8 (a, b) Geopotential height (black contour, unit: gpm) and water vapor flux divergence (colored, unit; 1077 s '),
(c, d) streamline, vertical velocity (colored, unit: Pa « s™') and accumulated rainfall of > 20 mm (green contour)
in the past hour before the given time, (e, f) the vertical cross-sections of vertical vorticity (colored, unit; 1077 s ')
and vertical velocity (black contour, unit: Pa+ s™') along 34°N (e) and 36°N (f)

respectively at 20:00 BT 18 (a, ¢, e) and 20:00 BT 19 (b, d, {) August 2018
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