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Flow Pattern and Ambient Condition Analysis of Spring Southwest

Low-Level Jet Warm Sector Severe Convection in Fujian
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Abstract: Utilizing conventional meteorological data, the NECP reanalysis data, spring southwest jet warm
sector severe convection flow pattern of Fujian is established by using mesoscale convective weather analy-
sis technique. From the perspectives of the four basic conditions for the development of severe convection,
namely the instability, moisture, lifting and wind vertical shear, the characteristics of spring southwest jet
warm sector severe convection flow pattern of Fujian are revealed. Southwest jet warm sector severe con-
vection flow pattern is characterized by low-level strong warm and moist advection over middle and high
level troposphere’s dry and cold air. The inversion, warm dry lid, mid-low level sufficient water vapor,
upper dry and low moist vertical profile, low level convergence and high level divergence are all favorable
to the development of severe convection. The severe convective weather is often triggered by the front of

surface, the convergence line of surface or 925 hPa, hot low pressure of surface, pulsation of southwest
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jet. The severe convective weather sustainably develops when the convection moves to the favorable envir-

onment by the guidance of southwest jet. Strong vertical wind shear with high CAPE is favorable for the

sustainable development of convective storm.

Key words: severe convection, southwest jet, warm sector, flow pattern, ambient condition
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Table 1

Statistics of temperature advection at 08:00 BT and 20:00 BT, temperature difference between

850 hPa and 500 hPa, the height of minimum potential temperature, potential temperature difference

between 850 hPa and 500 hPa, depression of the dew point at 850 hPa and the dew point at 850 hPa
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Table 2 Time and locations of the 12 hail, thunderwind weather processes and the corresponding sounding stations
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Fig. 1 Conceptual model of southwest jet warm
sector severe convection flow pattern
(Yellow dotted line is warm sector ahead of front which
Ts50—3500>25C, red double arrow line is the 850 hPa
southwest jet, blue front line is 500 hPa temperature
trough, green sawtooth line is low level high humidity
I, orange sawtooth line

blue hail and

region which gg50>11 g » kg™
is high level dry zone which T—T4>15C,
thunder wind region locates in dry and wet superposed area,

green heavy rain region locates in the front of wet tongue)
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Fig. 2 Vertical cross-section of specific humidity (shadow, unit: g « kg~ ') and potential
pseudo-equivalent temperature (solid line, unit: K) along 117°E calculated with
the NCEP data at 08:00 BT (a) and 14:00 BT (b) 12 April 2012
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Table 3 Statistics of vapor flux at 08:00 BT and 20:00 BT, vapor flux divergence at 08:00 BT
and 20:00 BT, depression of the dew point at 700 hPa and 500 hPa, vertical velocity at 925 hPa
at 08:00 BT and 20:00 BT, vertical velocity at 850 hPa at 08:00 BT and 20:00 BT
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Table 4 Statistics of CAPE, the heights of LCL, LFC, DBZ, WBZ, —20°C and warm cloud
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Fig. 3 Vertical cross-section of divergence
at Shaowu Station from 08:00 BT 4 to
08:00 BT 6 March 2010
(Heavy hail occurred at 16:00 BT 5 March 2010)
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of sounding at Shaowu Station at 14:00 BT 5 March 2010
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