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An Observational and Diagnostic Analysis on the Intensity and
Intensity Changes of Typhoon Meranti (1010)

GAO Shuanzhu LU Xinyan WANG Haiping XU Yinglong

National Meteorological Centre, Beijing 100081

Abstract: Typhoon Meranti intensified significantly after moving into the Taiwan Straits. This paper per-
formed a survey on the intensity change of tropical cyclones with a similar track to Meranti in history and
found that almost no TCs intensified. The process of the intensity change of Meranti in the Taiwan Straits
is analyzed. We find that the intensity estimates provided by many typhoon forecast centers in operation
are weaker than observations greatly. By using synoptic and dynamic diagnosis, we analyze the basic envi-
ronment conditions of the tropical cyclone’s development when Meranti moves into the Taiwan Straits and
find that the high SST in the Taiwan Straits, the abundant water vapor transport in lower and middle lev-
els, the strong low-level convergence and upper-level divergence, and the intense low-level positive vortici-
ty transport provides the favorable dynamic and thermodynamic conditions for the intensification of Meran-
ti, and the weak vertical environmental wind shear cannot inhibit the development of Meranti. These re-
sults may turn out to be meaningful references for operational TC intensity forecast.
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Fig.1 Track of Typhoon Meranti (1010)
[Symbols “+” and “X” are the positions
of automatic weather stations (AWS)

Dazhuidao and Shenhu, respectively ]

P22 R Bl JE ] 2% ) % 15 % 6 min
FHREBGERABEWHMRKX, ZREH KT
40 m o s~ AR G L I B BE AT 1~2 /NE, M
i Zhai A 10 H 02 B 10 43 (A6 50 FF 46 78 45
VM B 30 moe s DL EOE S RUCIE 2), B
A 10 min 72 47 4 8 A % N 17 A9 — 4> 5 05 o CR BA
EOWBLT 40 m e s P R, (B2 T G 8 0t
B VTR o WA 2] T 32 m « s AL, 3K BB
T 43 A7 28 B 55 22 35 7 (W e KSR AR 40 mo» s~ Bl LU
b e SR 5 G A E A A XU O Y
JEAR TR B SR (& 2) , 5325 F5 76 5 V5 Wk 1) 28 28 T
S A — AR AE AT 5 1 R AT



836 A % 938 %
40 F +oMa china % ccan sapan
omeln TR 3 BT REAE B T VR i AR A R
20T o oa iz
. - ++ 8
é20‘++++TIT¢+§t§;::¥L;f:¢ AL 19492010 4F 3 62 4[] % A 76 7 L A
[ A tmedcis ¥ S R 0 A SRR 9 R B A 15 s
A UNE AR AL R T ] A AR A A
08 20 08 20 08 20 ﬂﬂ% te e 1R E R RE B Rl . FrA X 15 A~ [E e
a i o A PG ) 6~ 18 /N P2 B 1010 B8

K2 NS G RCBHR G S A Y
B 22 R SR R R TR 0 5

FRA 10/03:30 [ 12 2% Ay % fili B 0] 5
(+ FESZRFRAE A CMA,
* AASLIT IMA,
o BEIBA G NEMH .0 JTWC,
P EAB BSR4 TWB,
X OHATEEM. T £/ TEE M

Fig. 2 The variation of the operational intensity

provided by the typhoon forecast centers
(NMC/CMA, JMA, JTWC and TWB China) ,

landfall time is marked by the
line at 03:30 Z 10 September 2010
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Fig. 3 Variations of 10 m wind observed by AWS Dazhuidao (a) and Shenhu (b)
in Fujian Province during 23 BT 9 September— 11 BT 10 September 2010

(Gray line: wind speed, unit; m * s~ !',denoted by y coordinate on the left;

Black line: sea level pressure, unit: hPa, denoted by y coordinate on the right)
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Fig. 4 Variations of the intensity of Meranti
and corresponding environmental
vertical wind shear during 08 BT

8 September to 08 BT 10 September 2010
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Fig.5 Water vapor flux (a, unit; kg - m~! - Pa~! - s71) and the divergence
of water vapor flux (b, unit; 106kg - m=2-Pa!-sl)
as well as the wind vector at 850 hPa at 20 BT 9 September 2010
(Arrows denotes the direction of rector of wind,
and the typhoon symbol denotes the center of Meranti)
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Fig. 6 Variation of net water vapor inflow
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