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Abstract This paper utilizes observation data from the SCMREX (Southern China Monsoon Rainfall Experiment) and
numerical sensitive simulation experiments to investigate the influence of moisture amount and convection development
over the northern South China Sea on MCS (Mesoscale Convective System) of a heavy rainfall event in coastal South
China on May 8, 2014. Intensive soundings and wind profiler data reveal that there existed a convergence region formed
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by the southwesterly and easterly jet in the Pearl River delta, which provided a favorable condition for the development of
convection. When the initial relative humidity was increased or decreased in the offshore area, or latent heat released from
the cumulus and microphysical processes were turned off, significant effects could be found on the intensity and
movement of convection in the coastal area of Guangdong owing to the adjustment of temperature and wind fields. In
particular, when increasing offshore initial humidity, prosperous sea convection modified the circulation in the entire
simulation area, and suppressed the development of convection over the land. Moreover, if latent heat from cumulus and
microphysical processes were turned off, the low-level jet could reach further north, and the convective system moved to
the northeast in the later stage. These experiments indicate that the offshore initial moisture field and convection are
indeed important for precipitation forecast in the coastal area. Therefore it is necessary to enhance offshore observation
and data assimilation method in the future.

Keywords Mesoscale Convective System (MCS), Low-level jets, Sensitivity experiment, Latent heat, Rainfall forecast
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1 2014 5 8 a 00 9 00 24 mm b 05 10 15 20
dBz) a
Fig. 1 (a) Observed accumulative precipitation from 0000 UTC 8 to 0000 UTC 9 May 2014 (units: mm) and (b) composite radar reflectivity at 0500 UTC,
1000 UTC, 1500 UTC, 2000 UTC 8 May (units: dBZ). The blue and red squares in figure (a) indicate the locations of Yangjiang and Zhuhai observation
stations, respectively

2 a b do3
Fig. 2 Schematic diagram of simulation domains: (a) Triple nesting domains; (b) d03 domain with shaded areas indicating South China terrain height and the

white area indicating the critical offshore zone of all sensitive experiments
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Fig. 3 Synoptic weather pattern at 1200 UTC 8 May 2014: (a) Geopotential height (black isoline, units: dagpm) at 500 hPa and precipitable water (shaded,

units: mm); (b) geopotential height (black isoline, units: dagpm), wind field (barbs, full bar represents wind speed of 4 m s™%) at 850 hPa, and convective

available potential energy (CAPE; shaded, units: J kg™?)
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Fig. 4 (a) Skew-T/logp diagram at Yangjiang station at 1200 UTC 8 May 2014 (the black line represents the temperature profile while the blue line represents
the dew point profile, units: °C), (b) wind profiles at Yangjiang station from 1800 UTC 7 May to 1800 UTC 9 May, 2014 (units: ms %)
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Fig. 5 (a) Wind profiles (units: m s%) and (b) hourly rainfall (units: mm)
at Zhuhai station on 8 May. The shadings in (a) represent wind speed,
abscissa represents time (from right to left)
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Fig. 6 Comparisons of simulated daily precipitation (black solid lines, units: mm) for all experiments and observed daily precipitation (shaded, units: mm) on
8 May 2014: (a) CNTL experiment; (b) CLS experiment; (c) RH90 experiment; (d) RH80 experiment; (e) RH110 experiment; (f) RH120 experiment
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Fig. 7 Composite radar reflectivity (shaded, units: dBZ), hourly rainfall (blue lines, interval: 10 mm), and surface wind at 10 m (barbs, > 8m s™*) simulated by
all experiments on 8 May 2014 : (a) CNTL; (b) RH90; (c) RH80; (d) RH110; (e) RH120; (f) CLS
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Fig. 8 Differences (CNTL RH90/80) in temperature (shaded, units: °C) and wind (barbs, units: m s™) between CNTL and RH90 (RH80) experiments at
0700 UTC 8 May. Left panel represents RH90, and right panel represents RH80. Top and bottom panels are for (a, b) 925 hPa and (c, d) 850 hPa, respectively.

Purple contours represent the convergence regions of RH90 and RH80 experiments relative to that of the control experiment (intervals: 3><10°s™)

9 5 8 07 RH110 RH120 a b 925hPa ¢ d 400hPa °C
ms™? 925 hPa 8 400 hPa
Fig. 9 Differences (CNTL RH110/120) in temperature (shaded, units: °C) and wind (barbs, units: m s™) between CNTL and RH110 (RH120) experiments
at 0700 UTC 8 May. Left panel represents RH90, and right panel represents RH80. The top and bottom panels depict results at (a, b) 925 hPa and (c, d) 400

hPa, respectively. Purple contours at 925 hPa are the same as in Fig.8, while those at 400 hPa represent divergence regions
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Fig. 10 Differences (CNTL CLS) in temperature (shaded, units: °C), wind (barbs, units: m s) between CNTL and CLS experiments and convergence regions of CLS
relative to CNTL experiment (contours, intervals: 3x10°° s %) at 0900 UTC 8 May: (a) 925 hPa; (b) 500 hPa. SLP (shaded, units: hPa) and SLP differences between CLS
and CNTL (CNTL CLS, contours, units: hPa): (c) 0900 UTC 8 May (shaded areas indicate SLP in CLS); (d) 1600 UTC 8 May (shaded areas indicate SLP in CNTL)
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Fig. 11  Schematic diagram of how offshore initial moisture field and convection influence the development of land and coastal convection
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