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Abstract: Based on the conventional surface and intensive AWS rainfall data, satellite cloud images, and
NCEP FNL global analysis datasets, the rainfall event over Hainan in autumn 2008 is studied. The results
show that, interaction among the tropical depression, cold surge, and subtropical high induces the persis-
tent low-level easterly/southeasterly jet, which is an important trigger mechanism for MCS by the forma-
tion of on-shore convergence and topographic lifting. The warm moist air transported by the low-level jet
is the main reason for the repeated development of convective instability. The strong low-level convergence
ahead of cold surge, latent heat release, and upper-level divergence are benefitial to the developing and
maintaining of tropical depression. The interaction between tropical depression and cold surge increases the
baroclinicity, which would reinforce the low-level northeasterly jet by quasi-geostrophic and inertial oscil-
lation processes. The strong convergence and deformation between the northeasterly and southeasterly jets
result in the persistent frontogenesis. The ascending branch of direct thermal circulation forced by fronto-
genesis and the secondary circulation associated with low-level jet are the main dynamic mechanism for the
development of convective systems. And strong latent heat at low levels also leads convective systems to
develop more vigorously.
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Fig. 1 Accumulated rainfall amount (unit: mm) during the period from 20:00 BT 11 October to 20:00 BT

15 October 2008 (a), infrared satellite cloud map of FY-2C at 20:00 BT 13 October (b), and averaged
horizontal wind vector at 925 hPa from 20:00 BT 12 October to 20:00 BT 13 October 2008, here
tropical depression track (dotted line) and topographic altitude (shaded, unit; m) are also given (c¢),

the dashed line with open circle represents the track of the depression which is not named
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Fig. 2 The geopotential height (contour, unit: dagpm) at 500 hPa, horizontal wind at 850 hPa (legend,
unit; m* s '), and OLR anomaly (shaded, unit: W « m™?) averaged over 12 to 14 October 2008 (a),

geopotential high (ditto), horizontal wind and convergence (shaded, unit; 107° s™!) at 200 hPa at
14:00 BT 13 October 13 2008 (b), geopotential high (ditto) , horizontal wind, convergence (dashed line,
unit; 107 s~ ') and meridional temperature gradient [ grey shaded. unit; K+ (100 km) ']

at 925 hPa (c, the symbol “D” indicates the center of tropical depression)
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Fig. 3 Horizontal wind and temperature
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dashed with open circle and solid with closed circle
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=BT LA 9 5 X5 0 AR i DR R
4 (B Sa) . B A W5 IR 52 00 % 2 i I R 5 XY
W IR b Th SR 0 I AR 48 0™ AR B0 i e HL i 2
L1 AT LA R U AR S R T IO XL A S R X



Lh g A T 2008 4R Bk 245 1 1 2R T A AR 1 4 BEAL R 0 A 799

v i’
{

ey
R R

P SN N \m
fombm m AR NN R AN

crenntUNAN

10 ; r " |
105 115 — 125°E
20
30°N
RIS Ak
26 LTy 7 e
Y 2 bt Ly 9
e e e 3
v sk 4
2 SRy, Bey  Soyge 7
‘_\:_\.: ; 6
Lo A N T S A A e e
18 e i _, 4
gL ire N
seiyg 17y
/{Jlj P
14 Ty g 3
v g Tt v‘,‘
=N 4 4+ A 0 O B O U S, i
P & Ao ¢ v FIY R Nan o ’ﬁ_‘%\
10 t 44t e o A {
105 115 . 125°E

20

W B L N 9 o O

R E S AT

VR L ALk b R
R PPN T, FY e
e R
o, M

P s

72\,r"’\"""-’-‘J
.l"\\"’ilt*

4 1'\-\-\«,‘,“,.

L

Bl 4 2008 4F 10 H 11—14 H 925 hPa /K K37 AR AH 2407 5 28 m 86 B2 DK A2 X, By . K« (100 km) ™' ]
AKOT 0 B 10 s D RARTF 12 me s KT RUGE (S4B me s )
()11 H 08 Bf,(b)12 H 02 B}, (c)13 H 02 Bf . ()14 H 02 B
CE 2B B X 3R R @ R B K F 1500 m)
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