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Application of Doppler Radar Wind Field Retrieval Technique to

Southwest Vortex Rainstorm Process
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Abstract: Horizontal wind fields in different heights were retrieved for two local severe rainfall processes
within the southwest vortexes which occurred in Chongqing in 2010 and 2013, respectively, using Doppler
weather radar 4DVar (four-dimensional variation) assimilation technique. Local circulation patterns which
are prone to local intense rainfalls are also analyzed. The results show that the position and evolution of
low-level jet streams, low-level convergence lines and local cyclonic vortices can be accurately denoted by
retrieved wind fields. The evolution of convergence lines and the intensity and transfer of low-level jet
streams are indicative of heavy precipitation. The deeper the local cyclonic vortex is, the greater the inten-
sity and extension of local intense rainfall become. Coupling in cyclonic vortexes of different heights can be
prone to intensification of low-level jet stream and transportation of moisture.
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Fig. 1

3 h cumulative rainfall in two Southwest vortex rainstorm processes during

06:00—09:00 BT 23 June 2010 (a) and 22:00 BT 30 June—01:00 BT 1 July 2013 (b)

[ The locations of Yongxing Station (a) and Liifeng Station (b) are denoted with white open circles]
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Fig. 2 Raingauge observations of two southwest vortex rainstorm processes from Yongxing Station during

06:00—08:59 BT 23 June 2010 (a) and Liifeng Station from 21:00 BT 30 June to 00:59 BT 1 July 2013 (b)
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Fig. 3 Mesoscale environmental condition analyses of two southwest vortex rainstorm processes

at 08:00 BT 23 June 2010 (a) and 20:00 BT 30 June 2013 (b)
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Fig.4 The Chongqging CINRAD/SA radial velocity and 3 km height horizontal wind fields retrieved from
radar observations for 06:53 BT 23 June 2010 (a) and 22:02 BT 30 June 2013 (unit: m+ s ')
[Black solid circles denote the location of Yongxing (a) and Liifeng (b) (0,0) is the radar location site]
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Fig.5 The Chongging CINRAD/SA composite reflectivity and 1.5 km (a), 3 km (b) and 5.5 km (c) height horizontal
wind fields retrieved from radar observations and mesoscale analysis (d) for 05:35 BT 23 June 2010
[Black solid circles denote the location of Yongxing Station, in Figs. 5a~5c, (0, 0) is the radar location]
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