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Analysis on the Characteristics of Tropical Cyclone
Activities over the Western North Pacific in 2009

YING Ming YU Hui
Laboratory of Typhoon Forecast Technique, Shanghai Typhoon Institute, CMA, Shanghai 200030

Abstract: Only 23 tropical storms occurred over the western North Pacific and the South China Sea during
the tropical cyclone (TC) season 2009. Although the frequency of TCs is less than normal years, there are
more TCs, ten out of twenty three, making landfall in China, typhoons are also more active than normal.
The region of TC formation seems to be further west to the normal and shifts eastward from the beginning
to the end of season. More TCs, about 26.1%, were formed in the South China Sea. Most of these TCs
moved westward or northwestward, and the primary area attached by the landfall TCs is the South China.
Landfall TCs bring extreme heavy rains. Further analysis shows that the TC genesis area and its migration
are closely related to the evolution of the coupled air-sea system of the tropics, that is, the updraft leg of
Walker circulation shifts eastward together with the area of enhanced turbulent kinetic energy in both low-
er and upper troposphere and southerly surge. The primary tendency of TC tracks, as well as the high fre-
quency of TCs’ making landfall on South China, is dominated by the local pattern of general circulation,
especially the dominant belt-like subtropical high. Meanwhile, the intense activity of individual storm is
closely related to the enhanced regional turbulent kinetic energy in low levels and divergence in 200 hPa.

Key words: tropical cyclone activity, the western North Pacific, local circulation, dynamic condition

R (TS) G LA -5 BE 1 #ioly e (AR TO) L 8¢

B = SARIIME (27 A, 19712000 4B D, BB
Er TCH 10 4 B EBHME (7 4~,1971—2000 4E

2009 4EPGAL V- VE S pg il AL AR A 23 A PEDRZE . H 2 BOS AR R X 3K 1 R A 4 DX 3 Al

x 2010 4EBEAS 2 AT (R8O BHBF £ I (GYHY201006008) Fl F SR B2 3£ 4 151 H (4107507 1) 2 [7] %5 B
2010 4 4 J 24 HUYHi: 2010 4% 12 ] 27 A& &R
AR N, 35 Al e AR B ) 2= F 9T TAE. Email : yingm@mail. typhoon. gov. cn



%Al A

%6 :2009 48 AL T PE A “CHE I 30 10 25 T 45 45 B 455

PETI . ASSCRE S BT 2000 4F T LKV BT
EIEIR TC I 5 14 U G R 6Bl 1 %13 L 2009 46
TIC 30 598 10 AR L K SR AT T )
T

1 BERL AT

TC YR A S5 R B fE 12 B0 42
K 3% [ NCEP/NCAR K3 3 7 40 A 98 R L
NOAA OI SST V2" ¥ 431 TC 1 o 5 % 1 5 7
R R 55000 SCH I v B i it v FR <
s B E SR L4 P ¥ R 5 ORIHIR A
4E 73 M%),

TC i 2l 1y S 5 B2 AR 1 AL & XU 3l 48 5K
NTAP R Hiik , NTA i fie (£ B 2 5is 5 i TC
T O F R XUHER T B . A i B SR Y R
W SCERCS T iy A (D Rk Ry -

Nrpe NNy,
1 V..
NTA = L o (D
IZ; ,Zjl 4 Viy
J—it':':' 9Vmax7%j&qj‘b%j:mf_ﬁ. 9V’[‘y:32. 7m-e Sil =

1, 2,-+y Nye N TC Eg%&ﬁ,ﬁ:l’ 2.+, N, kA
TC B ZHH K ZR DL b5 B AR B (RE 6 hi 3 130,
e 1/4 Feormtia] ELAR N AL, 2D 55 SCE S
[ i O P NTA S o B AR i s A5 L

L 0905 5 #fF X & Soudelor (F il ), 0914
‘F i 9 5 X Choi-wan G ) Fl 0917 5 38 5 K
Parma(E3) Jy il ok B NTA 850 Fe k. gk
1 JJi7R » Soudelor A iy 52 i [a] ik 1) TS 5L 1.5
KNTAFRECH 0.5 /L Z F . # 58 f5 Xl Choi-wan
1 Parma i5 3| TS 58 BEEFE) 435 8 KA1 15 K, M
MH) NTA $8 503853 10, Hei 5 & KT 2L
KB, Choi-wan k5 3| TS 5 i ) i} [8] b Parma %7,
IR B G RCTY) LA _E 5 BE fy s fa] CR At 6. 25 KD L
Parma(5. 25 K) K, Choi-wan ) NTA 35 % K
17. 2,3 KF Parma(13.7), W W, fERsomam & 4
FEMT S EER K, NTA F8 50K . X R NTA 5%k
TR TC 1 gl o 55 B 0 i 55 00 B2 1Y 25 7 AR i
SRR RE U A R

F1 2009 F£ 31 TC Ky NTA 58L&
Table 1 Comparison on NTA index of three TC cases in 2009

TC %i 5 I 5 =TSk =TYX NTA
144 B AR #/d #/d B
0905 Soudelor TS 1.5 - 0.5
0914 Choi-wan  Super TY 8.0 6. 25 17.2
0917 Parma Super TY 15.0 5.25 13.7

BT Vi = Vo s BMBE TC 78 H AR iy s (4 i
A B KR HAEIC A NTAB, W NTA
—NTAB [WIE o] # R & KL B9 TC iEsh i
SRES . I E 0 BRI A KU R AR
R Vid/Viy<<1.NTA, <<NTAB, ; & XL I
G TC M Vo/Viy =>1, NTA, > NTAB, . Xf
FRAMERE ,NTA— NTAB W IEfi £ x4 XL E
FRTCMWENEEHEF. HHT Va/Viy =1
B0 (D 25 A Tt 5cds Wi NTAB o a] IR
TC By A KB H AR

2 2009 4E TC 3 ST

2.1 FHGREMEGE

2009 4FEA B TC B%L L 30 4F (1971—2000 4,
TFEDAEE 27 AR (Bl 1a), J& 2005 4F RLR
FRSefi b 1 265 5 45 N5 00 4 . 2009 4 TC &
A B R BT 9 LA 30 AR A 1 e e 2 1
MHE 1D, BA 2 M2 B, — )& 56
HTi—A02 9 J1 HAR 7 0 1 A i £ D 2

50
40 -
~ 304

(a)

1950 1960 1970 1980 1990 2000 2010
R

| ()

1 J1971-20004F
1 2009

WL/ A
O = WA LN o

1273 475 6 7 8 9 10 1112
A
Bl 1 (a) TCAESE(H 5D Je 19712000
AERIE (BEZ) - (b) 2009 4E7% ] TC
BUECS 1971—2001 4RI

Fig.1 (a) Annual TC frequency Chistogram)
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1971—2000; (b) Monthly TC frequency
(histogram) in 2009 and corresponding

climate mean (shaded histogram)
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Fig.3 (a) TC genesis locations (indicated by “¢” ) and

mean genesis frequency (shaded ) over 1971-2000;
(b) Variation of the genesis longitudes of TCs in 2009.
The vertical line indicates the mean genesis longitude over
1971-2000. The numerals 1-23 are serial numbers of TCs.
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7.5°N, light shaded indicating 1971-2000 mean southerly surges. The TC genesis longitudes
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TCs formed in western North Pacific
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Fig.7 Local anomalous patterns of the
dynamical and thermodynamical conditions
during pentad No.25 to 67 in 2009. (a)
convergence at 850 hPa (white lines and
shaded,contour interval 5 x 107 1), black
lines are mean over 1971-2000; (b) divergence
at 200 hPa (white lines and shaded, contour
interval 5 x 107 s1), black lines are mean over
1971-2000;(c) mean TKE over 925 to 700 hPa
(white lines and shaded, contour interval
1x10* m? - s2),black lines are mean over
1971-2000. The “§” indicates TC with
intensity of TY category
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