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Abstract: At about 16:00 BT 4 September 2016 the urban area of Hangzhou, West Lake and the surround-
ing area received a sudden convective shower, which caused great impacts on preparation related to “Hang-
zhou G20 Summit”. This paper analyzes the mechanism of the shower, and discusses limitations of short-
time forecasting and difficulties of nowcasting. The results indicate that the mainly focusing convection
system at that time over Ningbo, eastern Hangzhou area, and Shaoxing did not directly affect Hangzhou
City, and eastward-moving synoptic-scale upper trough system did not affected this area either. However,

under the weakly statically unstable conditions, the shower was produced by a shallow convective system
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which was triggered by an afternoon sea breeze front with a dry line in the northwest Hangzhou Bay. As

this convective system had some characteristics such as small spatial scale, short life, rapid movement, low

cloud top, weak reflectivity and intensive rainfall intensity, together with a large number of high-level cir-

rus clouds which cannot effectively be discriminated from cumulus over Hangzhou and the surrounding area

in the satellite images, the ability of weather radar and stationary meteorological satellite monitoring the

system was weakened significantly, so that nowcasting the shower is also very difficult if only using these

two types of observations. Therefore, it is crucial to use automatic weather station data with high spatio-

temporal resolutions to analyze the environmental conditions for nowcasting the type of shallow convective

weather systems.
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casting difficulties
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Fig.1 The 24 h rainfall at 08:00 BT BT 5 (a) and 1 h rainfall at 17.:00 BT
4 (b) September 2016 (unit: mm)
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(In Fig. 1a, red dot denotes the location of Hangzhou City; in Fig. 1b, left-lower red dot denotes

Longjingshan Park, and right-upper red dot is the Mid Lake Pavilion in the West Lake)
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Fig. 2 Composite reflectivity over East China
at 16:20 BT 4 September 2016
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Fig. 3 Synoptic situation at 08:00 BT
4 September 2016

(Lines are 500 hPa geopotential height,
and wind barbs are 925 hPa wind field)
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September 2016 (unit: mm)
(Left-lower red dot stands for Longjingshan Park,
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Fig.5 Reflectivity at 0. 5° elevation of Huzhou Radar at 15:30 BT (a) and
16.:30 BT (b) 4 September 2016

(In Fig. 5a, red circle denotes the shower system affecting Xiaoshan; in Fig. 5b, small red box and

red circle represent the shower systems affecting the West Lake and Xiaoshan, respectively;

red arrows indicate the direction of the shower system movements; the slant rectangles

indicate the areas with radar reflectivity caused by a convergence line)
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Fig. 6 T-logp diagram of Hangzhou sounding
at 14:00 BT 4 September 2016
(Blue solid line represents temperature, green solid line
is dew point, blue barbs are for vertical distribution

of winds, and red solid line stands for uplift curve)
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Fig. 7 Objective analyses of wind field and temperature (a, c¢), wind field

and dew point temperature (b, d) from automatic weather stations
at 12:00 BT (a, b) and 14:00 BT (c, d) 4 September 2016
(Left-upper black dot indicates the West Lake, and right-lower black dot

indicates the Hangzhou Municipal Meteorological Bureau)
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Fig. 8 Observations from FY-2E geostationary meteorological satellite,
automatic weather stations and weather radar on 4 September 2016
(a) visible image at 11:30 BT 4 September (Black dot indicates the location of Hangzhou); (b) objective analyses of wind
field and temperature (upper) from automatic weather stations at 15:00 BT (b, b;) and 16:00 BT (b,, b,) 4 September and
reflectivity at 0.5 elevation from Huzhou Radar (Left-upper black dot indicates the West Lake; right-lower black dot indicates
the Hangzhou Municipal Meteorological Bureau; red circle and small box indicate the shower systems affecting the Xiaoshan and
West Lake, respectively; red arrows indicate the moving direction of the shower system; the slant rectangles indicate the areas with
radar reflectivity caused by a convergence line); (¢) horizontal and vertical cross-section reflectivity of shower system affecting the
West Lake at 16:24 BT 4 September 2016 [ The vertical interval is 10000 feet (about 3048 m) in the vertical cross section ]
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(Red rectangle stands for rainfall period at Xiaoshan, time runs from left to right),

(b) evolution of the convective system causing the West Lake shower
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Fig. 10 The enhanced visible images of FY-2 geostationary meteorological satellite
at 14.00 BT (a), 15:00 BT (b) and 16:00 BT (¢) 4 September 2016
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