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Abstract: To enhance the understanding of the squall line maintaining mechanism under influence of Hang-
zhou Bay, the diagnosic analyses are made on the squall line in northern Zhejiang on 27 July 2014, using
Doppler radar data, convectional and densely-observed surface data and NECP GFS data. The focus is on
the evolution of convection that moved into Hangzhou Bay from the north and the south coasts and its
effect on the overall development of squall lines. The result indicates that the north-south convergence
lines and moderate strength of deep vertical wind shear are the key environmental factors of the generation
and development of the squall line event. Convections are strengthened after moving into Hangzhou Bay
from the north and the south coasts, leading to squall line maintaining. The better moisture conditions and
unstable energy conditions in Hangzhou Bay result in the further strengthening of convection from the
north shore of Hangzhou Bay, and the connection of two linear convections in southern Jiangsu, northern

Zhejiang as well as the sustainable development of the squall line. The temperature and humidity on the
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surface of Hangzhou Bay is equal to the surface of south coast, and the strong wind shear in Hangzhou Bay

leads to the maintaining strength of the convection into Hangzhou Bay from the south coast. Under the in-

teraction of cold pool and rear inflow, bow echo develops on the sea, becoming an important factor for the

maintenance of the squall line.

Key words: squall line, strength change, Hangzhou Bay, mechanism
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Fig.1 The radar composite reflectivity of squall line in its forming, developing and demising stages (unit; dBz)

(Red circle represents different convective zones, blue arrow in Fig. 1k represents the break of squall line;

Figs. la—1i are for Hangzhou Radar and (1j—1D for Ningbo Radar; compared with Hangzhou Radar,

the convection by Ningbo Radar is weaker, but the shape of bow echo is more obvious)
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Fig. 2 The moving path of squall line in its peak and sustained periods (a) .
the distribution of severe precipitation at 17:00 BT (b), 18.:00 BT (c¢), 19:00 BT (d) with 1 h precipitation
more than 20 mm « h™' and wind speed faster than 17 m + s ' on 27 July 2014
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Fig. 3 The 500 hPa (a) and 850 hPa (b) weather maps based on observation and the
schematic figure of 500 hPa (¢),850 hPa (d). ground (e) circulation
(In Fig. 3c, the black reticular arrow refers to the southwest flow at the edge of subtropical high, black shaded

arrow is the northwest flow after trough; in Figs. 3d and Fig. 3e, reticular shadow is the squall line position)
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and 0—6 km vertical wind shear (contour, unit; m + s~ ') at 14:00 BT (c)
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Fig. 5 The moving path of convective cell X7 in Hangzhou Bay and the radar composite reflectivity at 17:54 BT (a),

the location, velocity and the occurrence time of maximum wind in north shore of Hangzhou Bay

and the moving path before and after convective cell X7 into the sea (b)

(In Fig. 5a, black points and line mean the location and path of the convection, the blue line mean the Hangzhou Bay shoreline)
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Table 1 Temporal variation of the convective cell X7 features
17.14  17.20 17.26 17.31 17.37 17.43
Mg, /dBz 60 60 61 63 62 56
VIL/kg+*m % 63 60 60 60 40 35
HGT/km 2 4.4 5.9 8.3 3.7 2.5
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Note: Mg, means maximum reflectivity, VIL is vertical, HGT means the

height of maximum reflectivity.
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(red line represents the positon of cross section baseline in Fig. 9a)
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Fig. 9 Cross section of Zhoushan radar reflectivity (unit: dBz) (a),

velocity cross section (unit; m s ') at 18:29 BT 27 July 2014 (b)

(White arrow represents downdraft, blue arrow is updraft, and yellow box is MARC)
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