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Abstract Taking the target tropical cyclone TC  Vongfong of 2002 Chinese Landfall Typhoon Experiments CLATEX

as object the impact and its mechanism of sea-land distribution and terrain on TC intensity change are analyzed in detail
from quantitative and temporal evolution points of view based on the successful high resolution simulation of inshore
intensification and weakening after landfall and through 5 groups of numerical experiments of Vongfong. Analyses show
that terrain factors terrain height roughness length sea-land distribution in the western part of South China have
important impacts on TC intensity change at landfall. The intensity change of Vongfong before and after landfall is closely
related to the existence of the actual terrain in the western part South China which is in favor of the southward invading
of lower level cold air inspiring convection and rapid intensification of TC ~which is the key reason of inshore
intensification of Vongfong. The cut-in of cold air into TC in lower atmosphere after landfall stabilizes the stratification and
restrains convection which is a key reason of Vongfong decay after landfall. While the friction effect under real terrain is
one of the most important reasons for Vongfong decay after landfall. Moreover the surface heat exchange relies mainly on

latent heat transportation evaporation ~ which is generally 5 — 10 times of the amount of sensible heat trans portation in
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the South China Sea TC area. And the sea surface heat exchange has the positive feedback relation with TC
intensity which satisfies the’ WISHE” wind induced surface heat exchange suggestion i.e. “ WISHE" may
be an important mechanism for the South China Sea TC intensification.
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1
Table 1 Schedule graph of schemes of numerical experiments

*

Expt no Expt name Scheme setup Aim
1
Control Real geography Model performance & control
2
No latent heat Same as 1 but without latent heat Mechanism analysis
3 1 Zy =0.0002 m
No rough Same as 1 but Zy =0.0002 m over land Impact analysis
4 3 Z,=0.0l m
No terrain Same as 3 but Z, =0.01 m over land Impact analysis
5 1
No land Same as 1 but set land as sea Impact analysis
) 18°N ~ 24°N 107°E ~ 114°E  Z, Z,

Modification area of geographical factor ~ 18°N —24°N 107°E - 114°E  Z, roughness length Z_ terrain height.
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Fig. 6 Simulated fields of 925 hPa ¢ (a) and 950 hPa temperature (b) in the intensifying stage. Contour: “control”, shaded: “no land”

(a)
-100
200 4
-400 o
_500lIIIIJili\IIIIIIIlIl!JiJIIIIII\\lLJ_I_l
12 15 18 21 24 27 30 33 36 39 42 45 48

TR ¥ Forecast time/h
—~ HEIRE - B - N

Control No terrian No friction

v . 6.
Ne land

40
o ®
l-E 20 Am'/w
= /
F
#;E =20
B 40
=
5 60 u—‘
_80IIII\\\\IIIIIIILI\\\l|||ltllll|IrL4LlJ
12 15 18 21 24 27 30 33 36 39 42 43 48
FMESR Forecast time/h
- HHIRE - G - LA —— itk
Control No terrian No friction No land

P8 % ot Eh iR R TSR L BT 100 ke 45 Y- £ 1 3t e Pl BB b ) (V)48 Ak e () AR : (o) BRI

Fig. B Time evolution of surface heat flux, averaged over the vicinity of the TC center with a radius of 100 km, in different control experiments:
(a) Latent heat flux; (b) sensible heat [lux



