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Analysis on the Environment Conditions of
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Abstract: In this paper, 28 cases of afternoon thunderstorm in Hangzhou from June to August in 2013 —
2018 were selected for research. There are four main paths (from more to less frequent) : northwest mov-
ing to eastward, southwest to northeast, southeast to northward, and locally generated in Hangzhou.
From the evolution of dual-polarization radar echo, three key areas of thunderstorm can be seen, including
northwest, southwest and northeast. Three types of thunderstorm conceptual model are: cold advection
forcing category., warm advection forcing category and quasi-barotropic category, of which, the quasi-posi-
tive pressure type in Hangzhou Area is mostly combined with boundary layer convergence line and east
wind belt system. The near-surface meso-scale convergence line is the lifting trigger mechanism, which is
related to boundary weak cold air invasion, subtropical high control, land and sea distribution, topography
and other factors. The characteristics of the T-Inp diagram are: a moderate intensity CAPE, dry air in mid
and high level, a shallow wet layer in the lower layer, the lapse rate of atmospheric temperature in the

lower atmosphere, close to dry adiabatic, and an inverted “V” shape, shown by the temperature and dew
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point profile under the wet layer. The average values of CAPE and DCAPE are above 1000 J « kg™ '. The

average temperature-dewpoint difference of middle layer and the maximum temperature-dewpoint difference

of single layer can well represent the dry air of middle layer. In summer, thunderstorms usually occur un-

der the condition of weak vertical wind shear. The wind index has some indication.

Key words: summer, thunderstorm trigger, environmental condition, index
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Fig. 1 Path map of thunderstorm gale affecting
Hangzhou and the key area (rectangular box:
key areas,dots; the locations of the incoming storm cells,

asterisks: the locations of locally generated storm cells)
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(yellow shaded: thunderstorm area, the same below)
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Fig.5 (a) Hangzhou and surrounding terrain, (b) the ground wind field at 14.:00 BT and thunderstorm

point above 8 in this case, (¢, d, e, {) composite reflectivity of dual-polarization radar
at (¢)14:28 BT, (d)14:56 BT, (e)15:30 BT, (£)16:58 BT 26 July 2018

(The black solid line is the position of convergence line,

the black box in Fig. 5a is the study area of this case, A, B and C are storm cells)
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(unit: m+s '), (b) composite reflectivity of dual-polarization radar at 14:32 BT 30 July 2018

(black solid line: convergence line, black circle: the area of convective storm enhancement)
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(a) Composite T-Inp diagram of thunderstorm (yellow dotted line: dry adiabat) ,

(b) variation with height of pseudo-equivalent potential temperature
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Table 1 Parameter statistics of synthetic sounding
pes CAPE/ DCAPE/ If / tl / Windex/ shear6/ shear3/ Ouess/
(Jekg™ b (Jekg™ ) C C (me+s 1) (me+s 1) (me+s 1) C
T-lnpl 798 13.2 35 —0.78 25.4 5.4 2.3 —17.76
T-Inp2 1304 52 37 —1.6 27.5 7.7 2.5 —18.3

e T-Inpl 2y 08 i MICAPS #4435 W kL5 L, T-Inp2 S 14 B T4 47 B8 kA5 B s shear6  shear3 435125 0~6 km,0~3 km I B R 7E , Osess K 500

Fi1 850 hPa fEAH 4 7 i 22 .

Note: T-lnpl is sounding at 08:00 BT; T-Inp2 is synthetic sounding at 14:00 BT; shear6 and shear3 are vertical wind shear in 0—6 km and 0—3 km,

respectively; Osess is pseudo-equivalent potential temperature difference between 500 hPa and 850 hPa.
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