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Abstract

In the morning of 8 June, 2012, convection approached and produced rainfall along
the southwestern coast of Taiwan. During its approach, the system gradually organized
into a linear structure and became more intense. After its landfall, new cells were
triggered at its nearside near the coastline, and the rainfall was mainly over the coastal
region.

The case under study occurred during the Mei-Yu season under weak synoptic
condition. Based on mesoscale analysis, the initial trigger of the convective system was
mainly due to the convergence provided by the enhancing southwesterly winds to its
rear. After the convective system made landfall, new cells were triggered by local
convergence caused by the cold pool associated with convective downdrafts, and the
system as a whole was maintained. Later, the convective system moved inland and
dissipated because of a decrease in CAPE ( Convective Available Potential Energy )
and an increase in CIN ( Convective Inhibition ) . It was also found that the convective
line strengthened near the coast over an area of local convergence between the
environmental southwesterly winds and the land breeze.

The CReSS ( Cloud Resolving Storm Simulator, CReSS ) model was utilized to
investigate this case. The run using a grid size of 500 m revealed that a favorable
condition for convection development was produced in an area between the
convergence lines at the leading edge ahead of low-level southwesterly winds and land
breeze. The simulated convection system exhibited a strong development in this area.

In this case, the land breeze enhanced the eastward-moving convective system

embedded in the environmental southwesterly winds. The outflow associated with
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convective rainfall on the coastal region produced local convergence and initiated new
cells to the rear of old convection. Obviously, the land breeze was important to initiate

and enhance morning convection over southwestern coast of Taiwan.

Keywords: Mei-Yu season, weak synoptic condition, land breeze, morning convection,

numerical simulation
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tem(C)/along wlnd (m/s)/wind(m/s) at 2120LST 07JUN2012
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RH(%)/EPT(K) /wind(m/s) at 2120LST 07JUN2012
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(a)

qc(a/kg)/con(1E3)/wind(m/s) at  2100LST 07JUN2012
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(e)

qe(g/kg)/con(1E3) /wind(m/s) at  21401.ST 07JUN2012
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W(cm/s)/wmd(m/s) at  2100LST 07JUN2012

(cm/s)/wmd(m/s) at  2110LST 07JUN2012
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W(cm/s)/wind(m/s) at 2140L.ST 07JUN2012 W(em/s)/wind(m/s) at 2150LST 07JUN2012
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LATE-AFTERNOON CIRCULATION
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con(1E4)/q3m(g/kq)/line wind(knots)
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con(1E4)/q3m(g/kq)/line wind(knots)
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% — CReSS # R a9 #t 23,
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Name 4 AR B B fm S AR BT IR
Projection Lambert Conformal, center at 120 °E, secant at 20 °N and 40 °N
Grid spacing(m) 2500 x 2500 x 0.5 500 x 500x 0.3
Dimension(x,y,z) 744 x 546 x 40 600 x 612 x 60
Minimum A4z(m) 100 25
Topography Real at ﬁo
IC/LBCs ERA-interim 0.75° /6 hr 2.5kmrun/0.5 hr
SST OISST weekly mean 1° 2.5 km run
Initial time 0800 LST 06 Jun 2000 LST 07 Jun
Integration length 60 h 12h
Cloud microphysics Bulk cold rain
PBL parameterization 1.5-order closure with TKE prediction
Surface processes Energy/momentum fluxes, shortwave/longwave radiation
Soil model 43 levels, every 5 cm to 2.1 m deep
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