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Abstract A numerical simulation of a torrential rain event occurring in the Jiang-Huai valley of China from June 22 to 24, 1999
by using the PSU/NCAR MMS5 mesoscale non-hydrostatic model is analyzed, and the high-resolution model output data are uti-
lized to diagnose the double front structure, and the relevant potential temperature, equivalent potential temperature and specific
humidity distributions in the vicinity of the meiyu front system (MYFS) in the Jiang-Huai valley. The results show that both
the potential temperature gradient and specific humidity gradient have important impact on the two strong equivalent potential
temperature gradient zones associated with the double front structures of the MYFS, but the latter is more important to the
structure, Then the tendency equation of specific humidity gradient is theoretically derived, and it shows that the variation of
specific humidity gradient is related to the advection, divergence/convergence, horizontal and vertical vortex tube (secondary
circulation) effects and the gradient of water vapor source/sink. As an example, the budget of the meridional component of the
trend equation is selected and diagnosed by using the above mentioned mesoscale simulation data of the torrential rain in the
Jiang-Huai valley, and the diagnostic results show that the temporal variation of the averaged specific humidity gradient over
the duration of the simulation is mainly related with convergence/divergence effect, secondary circulation effect associated with
horizontal vortex tube, and water vapor source/sink effect. Since the water vapor source/sink is often resulted from the phase
change processes associated with the water vapor in air and thus directly related with the development and evolution of cloud
and precipitation microphysical processes. Therefore, the variation of specific humidity gradient is close related to the distribu-
tion, development and evolution of cloud and precipitation systems. The double front structure of the MYFS provides advanta-
geous environmental conditions for the development and movement of the mesoscale torrential rain systems nearby, thus organi-
zing and controlling the evolution of the systems, and in turn, the development and evolution of the relevant cloud and precipi-
tation systems exert important impact on the MYFS through changing the thermal and moisture distributions.

Key words Meiyu front system, Double front structure, Specific humidity gradient, Tendency equation
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Fig. 1

Time averaged latitude-height cross-sections of the meridional gradients of equivalent potential temperature
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(%afq)(contour interval: 107° K/m) across 120°E over the integration from the 3rd to 57th hour
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negative value) in a, b, ¢, d, e, {, are for the terms in Equation (10) in a unit of 10 *' kg/(kg * m * s))



BEIGEIE 25 - 1999 4F Mg T 8 A 45 1 R AIE /L4002 1B

M5 R G = 10 53 A L ke R AR A 26

AR SCHIF 5 26 BA L VT 0E M IX 5500 T A 2R U 45 4
Xt N 18 > 24 A7 3 A B R 5 R AR B A O
R O3B KKV S3 A1 X 4 T AU 45 H) 14 4
14y E B (Jiang, et al. . 2004), & B KA LR
o B B A0 1) 7 AR S AT DA R SR PR 4 A L
JEEO 9 A8 b 2 T R 5 A XY A e 3 Y TS L
3] Y I g T A R LA 285 A ) T A R Cn e A T 2
(i D

FRAT 60 T VL A R AR M R A O L 1K 1Y
R K (= 20 LA BAH B 1Y) 52 TR R 48 6 R % V) (Cui, et
al.» 2003b) MG R W BWREN LA KRR
BE T R BT S CRAG XA R E &, TR Y
IKIRAERL L R Fa THOLE S5 o (45 2 I R 48 B e e
W KA R R ARE MK s R ORI E
M RN B G ST A AE Y A IR T K R RS 3l (Cui, et
al. , 2003b; Wu, et al., 1998), i %W & % 1Y &
J& , S A B K ORISR A8 ) #1738 38 DL B T 2 5 38
% h (Gao, et al., 2002; Cui, et al., 2003a,
2003b; B MG, 2001) (K ¥5AH AR 1 L KA & 5
P, i gty RO SEAE L H BRI, ) A5 AR R
T 0 45 A 5 200 T X A R A i R I G A e R
S . T T XIS S RN RS OLH
B R TR A R RS Z BB AR AR L T
FATHE— 25 T fide g T AR B A ) A K e AR L AT
IK TR HR 2+ 4> T (Wang, et al. . 2002), F
FHRBEE 7 #2(Cui, et al. , 2003b) DA Je b w42 2] A 7K
TR B E AR 7 B B B R R 8K 2 (Niaomiya,
1984) FRATT AT AR ARG I 58 R 5 B 0 R G2 Z 1]
{14 33 oA E AR PR Ao AR L T AR S 7 A B A Ak
(X9 (Lo HAE T A R 45 X 19 £ 2207 )G . B K
VRO OB D 1 B B2 L JF R B 2B T 2o AR 5 4 W
e BHIT B 7K 2= g B o R G A K OB B R R B Rl
ok FE AT B FR B KB S R W AR 1 2 W B B —
SE R SR

AR SCAERE RIS W7 b AR T — A A 1] 1 A5
a2 B AN B 22 8] 1 25 50 KSR AT £ 4
11 9 R 2R AT S IR LB
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