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Abstract: The features and formation of a severe convection process are studied by using the conventional
observation data, automatic weather station data, GFS analysis field data with special resolution of 0. 5°
and temporal resolution of 6 h, Doppler radar, radar wind profiler and microwave radiometer data collected
in Zhejiang Province on 26 July 2014. The results suggest that the severe convection process near the edge
of subtropical high was due to the penetration of cold air caused by the east movement of the upper trough
and accumulation of unstable energy, as well as the ambient background of dry and cold in upper layer but
wet and warm in low layer, such unstable stratification condition and background was favorable for occur-
rence of the severe convection. Good predictability was provided when low-level 925 hPa mesoscale conver-
gence line overlaid the vertical upward region in the middle of troposphere at 700 hPa. This means that se-
vere convection could happen near the mesoscale convergence line in next 6 h under such situation. The
Ningbo mesoscale convergence line, which was produced by confluence of southerly flow and northeasterly
flow, triggered the severe convection in Ningbo. What’s more, the convergence line already existed under
the orographic influence of coastal line and Hangzhou Bay. In contrast, the Hangzhou mesoscale conver-

gence line, resulting from the convergence of ambient northeasterly current and easterly airflow enhanced
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by surface outflow of Ningbo thunderstorm, gave rise to the outbreak of the severe convection around

Hangzhou.

Key words: severe convection, mesoscale convergence line, diagnostic analysis, trigger mechanism
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Fig. 1

The observation data from 0800 to 20:00 BT 26 July 2014

(a) 12 h cumulative rainfalls (shaded area, unit: mm), (b) severe convection weather

phenomenon every hour (the black triangles indicate the maximum wind velocity==17.2 m ¢« s~

1

and the black dots indicate the heavy rain=50 mm + h™')
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Fig. 2 Wind field (wind barbs, unit; m « s ') and geopotential heights (contour, unit: gpm) of 500 hPa at 08.00 BT (a),
850 hPa at 08:00 BT (b), 500 hPa at 14.:00 BT (c), 850 hPa at 14:00 BT (d) 26 July 2014

(The dashed line indicates trough line or shear line)
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Fig. 3 Observation data from Hangzhou Sounding Station on 26 July 2014

(a) routine sounding at 08:00 BT, (b) the relative humidity (solid lines) and

temperature (dashed lines) retrieved from microwave radiometer

at 08:00 BT (thin lines) and 14:00 BT (thick lines)
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Fig. 4 The physical quantities field at 08:00 BT 26 July 2014
(a) equivalent potential temperature (contour, unit: K) at 850 hPa and equivalent
potential temperature difference between 500 hPa and 850 hPa (shaded area, unit: K);
(b) cross sections of equivalent potential temperature (solid lines, unit: K), vertical speed
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(Thick dashed lines indicate convergence lines)
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Fig. 6 Surface stream lines (vector, unit: m « s~ '), radar echo

(shaded area. unit: dBz) and hourly cumulative rainfalls (red solid lines. unit: mm) on 26 July 2014

(a) surface stream lines at 10:20, radar echo at 10:30 and cumulative rainfalls from 10:00 to 11:00 BT}
(b) surface stream lines at 13:00, radar echo at 13:24 and cumulative rainfalls from 13:00 to 14:00 BT}
(c) surface stream lines at 13:30, radar echo at 14:00 and cumulative rainfalls from 13:00 to 14.00 BT;
(d) surface stream lines at 14:30, radar echo at 15:00 and cumulative rainfalls from 14.00 to 15.:00 BT}
(e) surface stream lines at 15:10, radar echo at 15:24 and cumulative rainfalls from 15:00 to 16:00 BT;
(f) surface stream lines at 16:00, radar echo at 16:30 and cumulative rainfalls from 16.00 to 17.00 BT

(The purple dashed lines indicate mesoscale convergence lines)
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