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Abstract Regarding the forecasting errors of operational models for the high-impact extremely heavy rainfall
event in Beijing on July 21, 2012, this work examines the impact of assimilating surface and rawinsonde
observations using EnKF data assimilation system on the simulation of rainfall distribution and the surface features
in the initiation period of the rainfall in Beijing, and reveals the possible reasons for the forecasting errors. Results
show that data assimilation significantly improves the simulation of rainfall distribution, confirming that the
cyclonic vortex is the key influencing system of the heavy rainfall event, which was proposed by previous
researchers based on observations and sensitivity analyses. This work also reveals that the surface low and its
associated inverted trough are the direct producers of the rainfall in Beijing. These results indicate that the reason
of the failure of the operational models in this extremely heavy rainfall is the large forecasting errors in the strength
and location of the cyclonic vortex and the associated inverted trough eastward of the surface low.
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Fig. 1 24-h accumulated rainfall in Beijing from 08 LST July 21 to 08 LST July 22 (a) and hourly rainfall at 10 LST July 21 (b),

20 LST July 21 (c) and 04 LST July 22 (d)
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Fig. 2 Evolution of hourly rainfall at Xiayunling, Hebeizhen and Guajiayu
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Fig. 3 500 hPa geopotential height, 700 hPa geopotential height, wind barb sand full wind speed at 08 LST July 21, 2012
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Fig. 4 Surface wind barbs, divergence and sea level pressure (blue contour, unit: hPa) of observation (first row),
CNTL_2014 (second row), Ensemble Mean (third row) and Member16 (fourth row) at 08 LST July 21 (first
column) and 09 LST July 21 (second column)
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Fig. 5 The model domain and distribution of surface and rawinsonde stations
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Fig. 6 24-h accumulated rainfall from 08 LST July 21 to 08 LST July 22
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