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Analysis on Moist Symmetric Instability and Frontogenesis

of One Zonal Torrential Rain
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Abstract: Using conventional observation data, automatic station data, NCEP/NCAR (1°X1°) reanalysis
data and WRF simulation data, this paper diagnostically analyzed the characteristics of the zonal rainband
and its moist symmetric instability in the torrential rain that occurred in southern Chongqing and surroun-
ding places from 27 to 28 June 2016. The results showed that: (1) The zonal rain belt was formed in the
area with low-level moist symmetric instability. The moist symmetric instability increased before the for-
mation of the zonal rain belt, and released gradually after the formation. The sustained release of moist
symmetric instability promoted the continuous development of zonal rain belt. (2) The negative increase in
horizontal component of moist potential vorticity MPV2 caused by the increase of zonal frontogenesis, was
beneficial to the enhancement and maintenance of moist symmetric instability, and probably was the impor-
tant mechanism of the formation and continuous development of the zonal rain belt in the torrential rain
process.
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(a) The 500 hPa geopotential height (blue contours, unit: dagpm), 500 hPa wind (wind barb),
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Fig. 1
700 hPa vorticity (grey shadows), and 850 hPa equivalent potential temperature . (red lines,
unit: K) (Yellow area represents Tibetan Plateau, black box represents studied heavy rainfall area,
brown thick solid line represents 500 hPa trough), (b) vertical cross-section of wind (vector, formatted
by V and WX 10, unit; m » s~ ') and equivalent potential temperature 0. (black lines,
unit; K) along 109°E at 20:00 BT 27 June 2016 (Shadow represents terrain)
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Fig.2 (a) Observed and (b) simulated precipitation from 20:00 BT 27 to 20:00 BT 28 June 2016

(The black box is same as Fig. 15 Rp.x denotes the maximum accumulated rainfall;

blue line denotes the Yangtze River, the same below)
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Fig. 6 Simulated distribution of 750 hPa moist symmetric instability (color shadows) ,
wind (wind barb) and 4. (black line, unit:; K) during 27 to 28 June 2016
(a) 22:00 BT 27, (b) 00:00 BT 28, (¢) 02:00 BT 28, (d) 04.00 BT 28
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Fig. 7 Simulated distribution of 750 hPa average moist symmetric instability
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(color shadows) from (a) 23:00 BT 27 to 02:00 BT 28 June,
(b) 02:00 BT to 05:00 BT 28 June 2016
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