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Abstract: Based on conventional and unconventional observation data, and with squall lines preceding trop-
ical cyclone caused by two typhoons (Typhoon 201409 Rammasun and Typhoon 200606 Prapiroon) of great
intensity differences in inland (Hunan Province and Jiangxi Province) as analysis objects, we diagnosed
reasons of differences from the aspects of observation, large-scale circulation background and difference
stages of squall line. Our contrastive analysis focused on environmental circumstances of initial stage, sur-
face mesoscale characteristics and vertical structure of mature stage. The results show that inverted ty-
phoon trough and subtropical high lead to the squall line preceding Rammasun, while squall line preceding

Prapiroon is caused by the inverted typhoon trough, subtropical high and westerly trough; the different
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locations of subtropical high bring about the difference between positions of southeast jet surrounding these
two typhoons, and the southeast jet surrounding Prapiroon is more favorable to the maintenance of squall
line. In the initial stage, abundant vapor source, distinct convective instability, accumulation of instable
energy and decrease of convective inhibition provide beneficial conditions, and the scattered convective cells
are organized into squall lines by the surface convergence line; the different vapor conditions and locations
of surface convergence line lead to different positions of two squall lines initially; potential instability of
conditional unstable air layer, CAPE (convective available potential energy) and CIN (convective inhibi-
tion) indicate the convective development potential of squall line Prapiroon is more intense than the squall
line Rammasun. The temperature characteristics of squall line preceding Prapiroon is more evident than
that of Rammasun; vertical dynamic structure benefits the generation and development of severe convec-
tion; compared with previous research on westerly squall lines, thunderstorm high and positive variation of
pressure are not found in these two squall line processes, but cold pool, distinct temperature gradient and
pressure gradient have been detected, and vertical wind shear in the bottom layer relies mainly on the wind
vector difference. When the bottom of westerly trough and the top of inverted typhoon trough are com-
bined in the north of Hunan Province, convective cells strengthen and form the squall line of later stage.
Compared with previous westerly squall line, during the two squall line processes, strong thunderstorm
high pressure and positive pressure are not fingered out instead of cold pool, obvious temperature gradient
and pressure gradient, and the lower vertical wind shear is given by the wind vector difference.

Key words: inland, squall line preceding typhoon, contrastive analysis, subtropical high, westerly squall

line, thunderstorm high, cold pool
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Table 2 Comparison of the two squall lines’ position and national weather stations’ thunderstorm
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Fig. 7 The O.s50 wpe (contour, unit: K), surface wind field (vector, unit: m+ s ')

at 14:00 BT of 18 July 2014 (a) and 2 August 2006 (b)
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Fig. 8 The 0.5° elevation SWAN reflectivity (shaded area, unit: dBz), surface temperature field

(unit; C; <26 C, blue line; =>28C, red line), wind vector (unit;: m * s ') and pressure field

(black line, unit; hPa) at 19:00 BT 18 July 2014 (a) and 20:00 BT 2 August 2006 (b)
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Table 4 Property list of convective cell
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Fig. 9 Diagram of convective storm trend centroid height (purple line), storm-bottom

height (white line), the maximum reflectivity height (yellow line)

(a) Z5 (Rammasun squall line), (b) BO (Prapiroon squall line)

(Red triangle shows the time of thunder gale occurance)
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Fig. 10 The 20:00 BT 18 July 2014 meridional vertical section (28.0°N, 112°E) (a, b) and
the 20:00 BT 2 August 2006 meridional vertical section (26.0°N, 113°E) (c, d)
(a, ¢) vorticity (shaded area, unit; 10°° s~ '), @, (contour, unit; K),

(b, d) divergence (shaded area, unit; 10" ° s~ '), wind field (unit: m+ s ')
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