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Fig. 1

500 hPa analysis at 0800 BT 14 Jul 2014(a) and 0800 BT 29 Jun 2009(b)

(superimposed 850 hPa trough, the red circle denotes hail area)
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Table 1 Sounding elements at Qingdao Station
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Fig. 2 The surface wind observation at 1400 BT 14 Jul 2014(a) and 1400 BT 29 Jun 2009(b)

(the black dotted line denotes convergence line of surface,the orange dotted line denotes sea-breeze front)
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Fig. 3 Refelectivity and radial velocity of Yantai radar on 14 Jul 2014

(a)reflectivity of 0.5° elevation at 1104 BT, (b) reflectivity of 0. 5° elevation at 1322 BT,
(o) reflectivity of 0. 5° elevation at 1346 BT, (d) reflectivity of 6. 2° elevation at 1526 BT,
(e)radial velocity of 4. 3" elevation at 1520 BT, (f)radial velocity of 10. 0° elevation at 1536 BT
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Fig. 4 Refelectivity and radial velocity of Qingdao radar on 29 Jun 2009

(a)reflectivity of 0.5° elevation at 1356 BT, (b) reflectivity of 0. 5° elevation at 1433 BT,

(o) reflectivity of 0.

5% elevation at 1546 BT, (d)reflectivity of 9. 9° elevation at 1552 BT,

(e)radial velocity of 9. 9° elevation at 1534 BT, ({)radial velocity of 0.5° elevation at 1546 BT
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Comparative Analysis of Two Strong Convections Triggered by
Sea-breeze Front in Shandong Peninsula

Gao Xiaomei” Yu Xiaoding” Wang Lingjun” Wang Xinhong” Wang Shijie” Wang Xiaoli”
Y (Wei fang Meteorological Bureau of Shandong Province , Weifang 261011)
2 (China Meteorological Administration Training Center , Beijing 100081)

Abstract

Using surface and high conventional observations, radar echo data and automatic weather station data
of Yantai and Qingdao, two strong convections triggered by sea-breeze front in Shandong Peninsula on 14
July 2014 and 29 June 2009 are analyzed. The convection on 14 July 2014 occurs under circulation patterns
of forward-tilting trough in the back of cold vortex, where dry and cold air at middle and upper layer is
strong, warm and humid air at low layer is weak, leading to obvious static instability stratification and
moderate convective available potential energy. The vertical wind shear is from weak to moderate, there-
fore the duration of supercell is short, and the range of hail is small. The convection on 29 June 2009 ap-
pears under circulation patterns of a typical northeast cold vortex, and strong vertical wind shear is a prin-
cipal factor in the maintenance of supercell. Sea-breeze front, gust front and convergence line of surface are
triggering systems. The high convective available potential energy, temperature and pseudo equivalent po-
tential temperature difference between 850 hPa and 500 hPa, average wind speed of storm bearing layer,
wind indices, and potential downside indices are indicative to the intensity of convection. Both processes
have supercell storms, showing similar echo characteristics, such as hanging strong echoes, weak echoes
regions, echo pendency, hook echoes and mesocyclones. The difference is that there is a strong mesocy-
clone on 29 June 2009, while the mesocyclone on 14 July 2014 is much weaker, so the former has a larger
convection range and stronger intensity. The collision process between sea-breeze front and gust front en-
hances the mesocyclone, and when one factor weakens the mesocyclone weakens too. Two hail processes
appear in the decline phase of cell top and echo top, maximum period of a storm with maximum reflectivi-
ty. The strong radar echoes over 50 dBZ in both processes extend to much higher than the height of
—20°C. Lower melting level, suitable height of 0'C, thick depth of negative temperature layer are impor-
tant to large hails. In addition, the formation period of large hails are in the period of low base height,
deep thickness, severe rotation intensity of mesocyclone and is simultaneous with the strong period of me-
socyclone. Therefore, the size of hail is related to base height, thickness, and rotation intensity of meso-
cyclone. Supercell storms of two processes occur to storms of the sea-breeze front which is close to the
mountains. The stronger uplift triggering caused by combination of terrain and sea-breeze front is critical

to strengthen original convective storms and evolve into supercell storms.

Key words: sea-breeze front; gust front; supercell; terrain triggering



