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Causes of Shallow Layer Convection and Characteristics
of Its Reverse Move in Nanjing During Opening
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Abstract: Based on the conventional observation data, automatic station data, Doppler radar data and
NCEP 1°X1° reanalysis data, the convection cells that formed and developed in the lower troposphere in
the easterly airflow are analyzed and the local short-term severe precipitation in Nanjing during YOG
(Youth Olympic Games) opening ceremony caused by the convection cells is also studied. Moreover, the
formation mechanism of the convection in the shallow layer of the easterly airflow, the radar characteristics
and the reasons of the convection cells reversely moving in the precipitation cloud system during the rainfall
are discussed. The results show that the lower troposphere over Nanjing blows easterly wind while the
middle-above layer is dominated by the southwesterly wind. The transition zone between them corresponds
to a dry layer which was formed by dry air carried by a northerly air in the middle troposphere. The over-

lapping of the dry layer on the shallow easterly warm airflow promotes the development of the convective
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unstable stratification in the mid and low troposphere. Local convergence by the surface wind disturbance

and surface non-frontogenesis baroclinic zone inspires the formation of the convection in the easterly air-

flow. The structures of the two kinds of reversely propagating convective cells in the precipitation echo

have obvious differences. The barycenter height, vertical extension thickness and the prevailing back-

ground wind in the layer determine the propagation and movement of the convective cells.
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Fig. 1

24 h accumulated rainfall from 08:00 BT 16 to 08:00 BT 17 August 2014 (a),

hourly rainfall at Pukou Sstation (b) and Olympic Sports Center Station (¢) (unit: mm)
(Red star denotes Olympic Sports Center)
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Fig. 6 Vertical cross section of kinds of physical variables along 119°E

(Red boxes denote Nanjing)

(a) specific humidity at 08:00 BT August 16 (unit; g * kg” '), (b) potential pseudo-equivalent

temperature at 14:00 BT August 16 (unit: K), (¢) zonal wind at 14:00 BT August 16 (unit: m s '),
(d) meridional wind at 14:00 BT August 16 (unit; m+ s ')
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Fig. 7 Surface wind and temperature field (a, b), surface divergence (c, unit; 107 ° s '),

and 1 h rainfall (d, unit; mm)

(Boxes denote precipitition center)

(a) 14:00 BT, (b) 16:00 BT, (¢) 16:00 BT, and (d) 16:00—17.00 BT August 16 2014
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