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Abstract; On 22 June 2017, an extreme warm-sector rainfall event hit the western coastal area of South
China, during which Jinjiang Station observed a maximum cumulative rainfall of 562. 5 mm in 24 hours
which broke many local historical records. This paper analyzes the synoptic background, synoptic-scale
triggering and maintenance mechanisms as well as evolution of the precipitation characteristics in this ex-
treme rainfall event by using the NCEP/NCAR reanalysis data and multi-source observations. The results
show that this extreme rainfall occurred under the condition of the low-level warm and humid southerly air-
flow. The updraft movement caused by the double low-level jets was the main synoptic-scale triggering

mechanism. The upper-level jet also provided favorable unstable energy and water vapor. The outflow
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boundary generated by weak cold pool maintained for a long time at the same place and continuously lifted

the warm and humid unstable air, resulting in extreme cumulative rainfall. During the whole rainfall

process, the convective structure showed a low centroid. In the mature stage of convection, the average

particle sizes of near-surface in the Jinjiang and Gangmei areas were relatively alike. The rainfall efficiency

of Jinjiang was higher than that of Gangmei, which was mainly reflected in the larger number concentration

of raindrops.

Key words: extreme warm-sector rainfall, convective initiation, radar characteristic, mesoscale system
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Fig. 1

(a) The 24-h accumulated precipitation by automatic weather stations at 20:00 BT 22 June,

(b) hourly precipitation at JJ and GM stations (column, left coordinate) and

accumulated precipitation (broken line, right coordinate) in 21—22 June 2017

[In Fig. 1a, shaded area represents topography; pentagram represents the location of Yangjiang

dual-polarization radar and sounding station; boxes represent the heaviest precipitation

based on radar reflectivity and precipitation at JJ (Jinjiang) and GM (Gangmei) ]
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Fig. 2 Zy(colored) of Yangjiang Radar at 1.5° elevation from 21:30 BT 21 to 08:12 BT 22 June 2017

(Asterisk represents the location of Yangjiang Radar Station; circles represent 50 km and

100 km distances from the radar center; ellipses A and B in Figs. 2e—2h represent the two

locations of new convection near the coast; boxes represent the J] and GM areas, respectively)
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Fig. 3

Vertical cross-sections along 112. 16°E the black lines given in Fig. 2 of Zy at (a) 23:24 BT 21 June,

(b) 00:36 BT 22 June, (¢) 02:30 BT 22 June, and (d) 04:30 BT 22 June 2017 respectively
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Fig. 4 The 500 hPa wind field (barb), height field (contour, unit: dagpm) and vorticity field (colored) at
(a) 20:00 BT 21 and (b) 02:00 BT 22 June 2017
(purple box: rainfall area)
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Fig.5 Wind speed (barb, colored) and height field (contour, unit: dagpm) at (a, b) 850 hPa,
(¢, d) 950 hPa at (a, ¢) 20:00 BT 21 and (b, d) 02:00 BT 22 June 2017
(Red and yellow pentagrams represent Conghua and Hailing Island wind profiler radar positions, respectively)
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Fig. 6 Variation of wind field (v—w, unit; m« s~

", multiply vertical velocity

by 5) and divergence field (contour, unit: 107° s™') with latitude and
height at 112°E longitude at (a) 20:00 BT 21 and (b) 02:00 BT 22 June 2017

(Blue and red contours represent convergence and divergence, respectively;

black triangle represents the latitude of the area of precipitation)
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Fig. 11

(S1—S4 represent initial, development, maturity and dissipation stages respectively, the same below)
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