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Abstract: Using radar and intensive AWS (automatic meteorological station) data as well as VDRAS data
whose temporal resolution is 12 min, horizontal and vertical resolutions are respectively 3 km and 1 km or
so, the dynamical and thermodynamic processes of thunderstorm systems that are impacted by sea-breeze
convergence lines are investigated by analyzing the two cases triggered by pure sea-breeze convergence line
and by the merged sea-breeze convergence and existing thunderstorm system. The results showed that:
(1) When the environmental wind system is very weak, the moving sea breeze speed of Tianjin coastal sea
breeze into the inland is about 15—18 km « h™', and, after the leaving of sea breeze, temperature there de-
creases and humidity increases. (2) The sea-breeze convergence line cooperates with the surface highly un-
stable region, triggering and strengthening the thunderstorm system, so that the thunderstorm warning
can be 2 h in advance. (3) Thunderstorm cell forms near the sea-breeze convergence line, which corre-
sponds to the mesoscale vertical circulation in the frontal surface (to the sea side) of the tilting sea breeze

front. (4) After sea-breeze convergence line merges with the thunderstorm, the severely development of
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the thunderstorm is attributed to the accumulated water vapor near the sea breeze and the large zone of

convergent updraft.

Key words: sea-breeze convergence line, thunderstorm, trigger and merge, dynamical and thermodynamic

processes, VDRAS data
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Fig.1 The curve of temperature at AWS (solid line) ,
specific humidity (dashed line) and wind evolution
respectively in urban (a; , b;) and coast (a;, b;) in
Tianjin on 10 August 2008 (a), on 26 August 2011 (b)

(Data from automatic meteorological stations)
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Fig. 2

Height-time distribution of « (u refers to east-west wind speed, unit: m+ s ')

respectively on 10 August 2008 (a) and on 26 August 2011 (b)

(From VDRAS, filtered system eastly wind compohent in Fig. 2b)
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(M is sea breeze convergence line, N points to thunderstorm triggered by

sea breeze convergence line, F points gust front)
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(¢ show disturbance temperature. shade, unit; C; Symbol M, N and F respond
to them in Fig. 3) (from VDRAS data)
(a) 14:47 BT, (b) 17.:23 BT, (¢) 17.:59 BT, (d) 18.:59 BT, (e) 19:39 BT, (f) 19:47 BT
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12:00 BT (b) (red line is sea breeze convergence line) , evolution
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(Symbol M points to sea breeze convergence line and N points to thunderstorm mergering with sea breeze convergence line)
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Fig. 6 Vertical distribution along 39. 1°N of the integrated speed w-w of east and west wind speeds

', unit;: m+ s '), the disturbance

and vertical velocity, (u shows the eastern wind speed 4 m * s~
temperature (a, b; shadow, unit: ‘C) and total water vapour content ¢, (c, d; shadow, unit; g+ kg ')

(as ¢) 11:24 BT, (b, d) 11:47 BT

(M and H represent sea breeze convergence line and city heat island, respectively, from VDRAS data)
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Fig. 7 Vertical distribution along 39. 1°N of the integrated speed ww of east and west wind speeds

and vertical velocity (u shows the eastern wind speed 4 m « s~ ', unit: m« s ')

and total water vapour content gt (c, d; shadow, unit: g+ kg ')
(a) 12:23 BT, (b) 12:47 BT, (c) 12:59 BT, (d) 13:11 BT, (e) 13:35 BT, (f) 14:11 BT

(M and N represent sea breeze convergence line and convective system, respectively, from VDRAS data)
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