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Abstract: Based on the data of effective short-time severe rainfall at 219 national stations and from 7
Doppler weather radars in Yunnan Province from May to October in 2014 — 2016, the short-time severe
rainfall in the periphery of the subtropical high in Yunnan is further subdivided into three categories, inclu-
ding the Qinghai-Tibet high and western Pacific subtropical high convergence category, simple periphery of
the subtropical high category and the west side of subtropical high with westerly trough category. The
conclusions are as follows. August is the high incidence period of short-time severe rainfall in the periphery

of the subtropical high in Yunnan Province, and the precipitation period is concentrated in the afternoon
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and the first half of the night. The Qinghai-Tibet high and western Pacific subtropical high convergence
precipitation distributes along the convergence area, with high intensity and relatively concentrated falling
area. The simple periphery of the subtropical high precipitation is mainly located in southern Yunnan,
manifested as three large-value zones. The west side of subtropical high with westerly trough precipitation
is mainly located at the edge of Yunnan with scattered falling areas. The average intensity of the three
types of precipitation echoes is between 35 dBz and 45 dBz with average duration of 9 volume scans. Nearly
a quarter of the echoes have inclination and strong echo gradients, and the precipitation is obviously heavier
than the echo which does not appear. In a way that can be used as a basis for judging the intensity of pre-
cipitation. The occurrence time of the strongest ET and VIL of the three types of precipitation is basically
at the same time as that of the strongest echo, or slightly lagged behind. Nearly half of the Qinghai-Tibet
high and western Pacific subtropical high convergence VWPs have southwesterly or westerly airflows in
the lower layer, which corresponds to the obvious characteristics of warm advection. With the develop-
ment of precipitation, the disappearance of no-data area corresponding to the clear sky area around the sub-
tropical high is the most obvious feature of VWPs of precipitation in the simple periphery of the subtropical
high. For the west side of subtropical high with westerly trough category, whether precipitation begins or
not, invasion of upper northwest airflow and middle-level wind shear both exist, corresponding to the cold
advection brought by the rear of the low trough and the intersection of warm and cold air currents.

Key words: periphery of subtropical high, short-time severe rainfall, radar echo characteristic
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Fig. 1 Monthly (a) and hourly (b) distributions of various types of short-time severe rainfall

in Yunnan Province from May to October in 2014—2016
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Fig.2 Mean height field (solid line, unit: dagpm) and cumulative precipitation (colored) distribution characteristics

of various types of short-time severe rainfall in Yunnan Province during 2014 —2016

(a) Qinghai-Tibet high and western Pacific subtropical high convergence category, (b) simple peripheral of

subtropical high category, (c¢) west side of subtropical high with westerly trough category
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Table 1 Echo morphological characteristics of various types of short-time severe rainfall and other
severe convective weather in statistical period in Yunnan Province during 2014—2016
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Table 2 The vertical profile characteristics of various types of short-time severe rainfall

in Yunnan Province during 2014—2016 (number of occurrences)
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Table 3

The ET, VIL and VWP characteristics of various types of

short-time severe rainfall in Yunnan Province during 2014—2016
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Fig. 3 The 500 hPa height field (unit: dagpm) at 08:00 BT 1 August (a), 3-D echoes at the strongest moment
in Yongsheng (23:28 BT), Taihuashan (21:32 BT) and Hekou (23:05 BT) on 31 July (b).
and the vertical profiles of reflectivity factor and radial velocity at three stations in Fig. 3b (c¢),

the VWP characteristic of Taihuashan at 23:51 BT 31 July (d) 2015
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Fig.4 The 500 hPa height field (unit: dagpm) at 08.00 BT 27 August (a),
3-D echoes at the strongest moment in Mangshi (06:08 BT), Menghai (11:41 BT)
and Jinghong (11:52 BT) on 27 August (b). and the vertical profiles of
reflectivity factor and radial velocity at three stations in Fig. 4b (c),

the VWP characteristic of Mangshi at 07:00 BT 27 August (d) 2016
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Fig. 5 The 500 hPa height field (unit: dagpm) at 08.00 BT 13 August, and the location of westly
trough from 20.:00 BT 12 to 20:00 BT 13 August (a). 3-D echoes at the strongest
moment in Lijiang (22:11 BT 12), Jinggu (02:38 BT 13) and Yiliang (19:09 BT 13) August (b),

and the vertical profile of reflectivity factor and radial velocity at three stations in Fig. 5b (¢),

the VWP characteristic of Yiliang at 19:57 BT 13 August (d) 2015
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