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Case study of the East China Sea Kuroshio front effect
on strong convection in spring
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Abstract Using satellite observations and reanalysis data, this paper reveals a process that a sea surface
temperature front associated with the East China Sea Kuroshio (the Kuroshio front) induces low clouds
within the atmospheric boundary layer ( ABL) to evolve into convective clouds, which leads to heavy
precipitation on 30 April 2018. The results are shown below. (1) At 12:00 UTC 29 April, 500 hPa is
controlled by a short-wave trough, while low altitude is dominated by southerly air flow between high and
low pressure in the East China Sea. ABL above the Kuroshio front is stable, inducing the development of
low clouds. (2) The warm flank of the Kuroshio front acts to destabilize ABL through delivering heat and
moisture to the air, while the cold flank has a significant cooling effect on the air, strengthening the
stability of ABL. (3) After about 12 hours, modifications of surface wind speeds are induced by the

Kuroshio front through vertical mixing mechanism, resulting in the formation of wind speed convergence
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over the Kuroshio front. Superimposed with the background field, it generates a prominent enhancement

of the convergence. (4) Moreover, the air over the Kuroshio front gets warmer and moister by advection,

lowering the lifting condensation level. (5) The positive feedback between latent heat release and surface

wind convergence promotes the growth of deep convective clouds with significantly enhanced precipitation

intensity eventually.
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Fig.1 SST field (color scale, units; °C) on 30 April 2018
(‘area inside magenta solid line for SST gradient
greater than or equal to 4x107 °C -km™" | line AB
for profile along the Kuroshio front)
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Fig.2 MODIS visible cloud imagery (a, red solid line denoting the same as line AB in Fig.1, blue triangle for cloud cluster above

=

the Kuroshio Front) , distribution of cloud optical thickness (b, red solid line) along line AB in Fig.1 (' magenta solid line
on horizontal axis for position of the Kuroshio Front, the same hereinafter), liquid water path (¢, green solid line,
units: kg-m™) , and cloud effective particle radius (d, blue solid line, units: pm) at 05:00 UTC 30 April 2018
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Fig.4 Geopotential height (blue isoline, units; dagpm) at 500 hPa, wind field (wind barb, units; m-s™) at 850 hPa, and
temperature (red dashed line, units; °C) at 850 hPa (a/b) and sea-level pressure (isoline, units; hPa), wind filed
(wind barb, units; m+s™") at 10 m, and wind convergence ( color scale, units; =10 s™) at 10 m (¢/d) at 12:00 UTC
29 (a/c) and 00:00 UTC 30 (b/d) April 2018 (red triangle for position of convective cloud cluster)
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Fig.5 Cloud liquid water content ( color scale, units; g-kg™' ), equivalent potential temperature §, (red isoline, units: K),

and wind (wind barb) composed of meridional wind (units; m-s™') and vertical velocity (units; =107 Pa-s™")
(a/e) ; sea air temperature ( SAT; red solid line) at 2 m, SST (blue solid line) , and sea—air temperature difference
(blue bar) (b/f, units; °C) ; wind speed (red solid line, units; m+s™") and wind direction (blue solid line, unis; °)
at 10 m (c/g) ; latent heat flux (red solid line) and sensible heat flux (blue solid line) (d/f, units; W-m™) (a—d
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Fig.8 Distribution of zonal component of wind convergence ( —du/dx, color scale, units; =10 s™") at 10 m and wind field (wind
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Latitude-height section of moisture advection term (isoline) and wind convergence term ( color scale) (a/b, units: —107

grem+hPa™ -s™') & section of vertical velocity ( color scale, units; —107" Pa-s™') and latent heat release (isoline,

units; 107" K-h™") (¢/d) averaged between 125.75°F and 126.25°F at 00:00 UTC (a/c) and 05;00 UTC (b/d) 30

April 2018
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