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2.1 BRENEAXESH

1949 — 2006 4 & FEF E B TC A%k 527 4,
AR 9.09 A4, HikFE| TY F501 184
A, R 317 A, HERETCH35% (K1),

SEEEYA TC Bt, | RE¥k TC K%
WA 0y, AEBRESIE 3. 76 A, b A E Bl B A
32% , HRREWEM, FERPHK2 331, S8
S BB 20%, ZEKKRANEE . . Wi,
JUWEL AR, TT R R,

RE TY JRE R B X 06 5 TC 43 A i A
AR, B TY REHREE (69 1), HBM4E
B R 33% 5 HKR)T R 49 4, HEReE S
Bl 24% ; ZJEMRK GRS . fREE. WiTLFI) T
WA, T7. RIBRVLIR S R4S T0RE TY 5RE
A B i

FEFTA SRR E M TC A 132 1~ 2 REiZ
VOB 3% 300 R, KB ZUWCERET K. W
M. ST, B fmE. WL, AR, L7 I
A Ay ) R A TR IR B 23.8%
21.3% . 93.5%. 66.9%. 65.7%. 32.5%,
82.4% . 61.5% . 66.7% . 60.0% , AJDAPi &
PO, fEEE. B, O, WARFET TR SBER
2 B RRE, JLHURTTTE 2 OB TC 15 93.5% ;
F— TC £ G @ W 22 Wi, NKXBG1
E, 58 a R FHREKE I 680 A~ TC (FTF— TC
TR EREREAFEG) B, A 640 MEREE
KILAOME (A& LE) WIEEEG, 5788
B94% , HAhX (EB¥%., LA, WK, L7)
R 6% , FEWASCR B4 H X b4 17 8 il < 7L
F LIRS 6 481 TC F1 TY BSRRIFE
2.2 BREKE

ok ‘WA (BEE AR TC R H )
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K “HBRE" ( “WEH" R CLHER” ZEMR
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PITRERA R, SR 12 b X 3 SN T R LA B B 5
WRHAEER N, ‘

1949 -2006 &[T E TC -V B9 JE H 7£ 6
H1TH, ZjgH# 10 410 H, aREK 117 d
(F1)., VIhERFHR1991 4£4 J28 H (9103 534
Py NBERERE T T), RM2E 1997 48 A2 H
(9710 S N R B EW); X PHWLHERN
2006 4£ 8 H 10 H (0608 = 5% & KB b W7 VL4
), RBATEHINAE 2004 12 A4 H (0428 5
BRMHE BRI EERR) . HEEREN 29 d,
HIAE 1997 4 K EXZ 186 d, KAETE 1954
4,

V58 a H, MAEHENE TC Bt 74, WA 53
MBS, BIE 49, MEE 46, WYL 31, TP 22, W
BRI R, WiTLEMe; Z0EH ) IO
BHAbM AR, JARFNGR &I ; ARG NER
K, ®iE75d, WLEERE 13 d, HAaNLEE
PIRWIERE . B, B, T (F1,

2.3 E[ETC R OSE

DABRAE BT A B i TC LSRN EAR T EE
R TC M E LA E, U—4EHaR TC H
DS EBARE AR B TC IR RS R, 4t
S, 358 a BFFRE TC HEHHOLKEHR
980.2 hPa, Mk kS E K 953.0 Pa, SFH .0
KEMRIRARRES UL R, WLk,
HHREEROCVER. TR, WENH, 5
HARESIRUCHT 7R, 1R . REM v,

3 BRI A S B B ) R AR R
3.1 SREWRE S TR

Bl 1451 T 58 a BB 4 E TC 1 TY SR
FOPARE , B e e B AR ORI B ROk
BREASFRIES. GRER, TC BWE R EA g
JERB LB 430 1.57 F1 0. 14, TY B 4w &
RPCFIERERESI IR 192 1. 17, HEHERE

A1 1949 —2006 45 4 B A0 & K 3, TC 4 %o 3H i

Tab.1  TC statistical value of landing on China and different provinces during 1949 —2006
i H 2 H "R GG 352 13 W T HEHK
TC B/~ 527 218 120 135 97 40 30 40
&2 E B/ % 100 32 18 20 14 6 4 6
TY B5/ 4 184 49 69 37 30 21 1 1
2 E Bl % 100 24 33 18 14 10 0.5 0.5
wiER (H-H) 6-17 7-4 7-18 7-18 8-3 8-6 7-23
#Z9%E (A -H) 10-10 9-16 8-27 9-16 8 -28 8-18 8-17
EXZE/d 117 75 41 61 27 13 26
S5 H 0 B/ hPa 980. 2 983. 3 972. 1 984.5 982. 8 973.3 990. 1
R Bl S5/ hPa 971.2 960. 6 974.9 978.3 970. 6 987.9

953.0
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Fig.1  Probability distribution of TC (a) and TY (b)
frequency of landfall over China
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Fig.2  the time series of annual TC (a) and TY
(b) frequency of landfall over China
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Fig.3 The moving t-test of annual TC (a) and TY (b)
requency fof landing on China. The dashed lines are the

critical lines of the 5% significance level

BEIR 95% , X HZEVE BTG R—BG Wik
B TY 3538 it 4305 e ) 2B fL e S B 4% 20 k48 60
FAR 70 ER AP £, 80 SRR
2, R 95% ; 90 R (1995 4R
JB) WIHZEDMED, FEK 0%, R,
Yamamoto ¥, Cramer % F1 Mann-Kendall % 2463
H R E R TC SRR A S TY. 38 5 RS9 78
20 40 90 S R AT (BN ) .
WRB2E TC, TY M2 o A,

. TCHBUFFI 2K 2.50, TY K 1.75,
T8 fili TC 8 TY B T RYAEFRAE %, 7RI 1
A6 NIRUE, WEBEEIES AME . IE % R 3
NEER, MTE 2 58a B, B[l TC B F ML E
i 17.2% , w44 13.8% (90 4B HI L
JBBARE); TY MEEME 19% (EESHIE
20 {ih42 50 SEARR - 60 4R, 80 4ERK - 90
SERFHD , WMOEMG S 19% (FE4FE 20 i
28 40 AR - 50 AR 70 41 - 80 4F
) o
3.3 AREREEEE

4T 1949 - 2006 4EBIRREIIEH . LA
() FERBERENZRESMLEZR (F4),
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Fig. 4 Time series of typhoon season of landing

on China during 1949-2006
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Fig. 5 Time-frequency diagrams for the real part of the Morlet

wavelet transform coefficients of typhoon seasond-uration.
The areas with normalized wavelet power spectrum greater
thanl are shaded; the regions enclosed by thethick contour

are statistically significant at 95% confidence level
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Fig. 6 The average central pressure(a)and the extreme lowest

pressure (b) of landing TC on China for the recent 58 years
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B B RE HEATER A T, IR B AR
ARWRIE, BT AISE SN B AR AL R R A
E LR SBE R AL, RARTT LKL 58 a fYy
Bt TC K432 2 BT, B 1949 - 1994 4R %
B AN 1995 - 2006 4F BB, LI 2Bk
RS — A
4.1 EBFE£E TC FEXT Lo

G 5 —m 8] 46 a ], Bffi4xE TC £
R 9. 46 4>, MisE_MHIE 12 a{UR7.67 4, 4F
BT 1794 (19% ) ; Horp TY i 4F44 3. 24
A, WK 2,924, RO REA 10% (F£2),

H—NERETHERNERER 1224,
W ERERE N8 d, BE—WNH4EET 24 d,
PIREHMER T 13 d, ABEHRATT 10d, FHi
SUERRILT 3.9 hPa, {HAFEMIW SRR RN N
T2.1hPa (FE2),
4.2 B[k TC SR I 1L
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Tab.2 TC parameters landing on China during
1949 - 1994 and during 1995 —2006

B gE| 1949 — 1994 1995 - 2006
TC 4%k 9. 46 7.67
TY $i%K 3,24 2.92
wER (A -H) 6-14 6 -27
Z9€H (H-H) 10 -12 10-2
HERFE/d 122 98
SR S R/ hPa 981.0 977.1
e it B {le S s/ hPa 952: 5 954. 6

(1) SEE—MAHLL, 55 RHR TC Hi%k
WORE, BPT 2%, ["RBAT 19%, &
BT 1%, GERERRF, MHiLHATHY 0. 59
AEINE] 1.08 4>, i 12 a 3R, Bl TC HEAILL
U hR&Z, RENmEHERNAE (R
ZIEBIEE4) (£3),

(2) SHE—N#ML, FNHEE. TR,
HFR = A HBERE TY SO T, Wi AIAs sy
%Z; TY BB X AU 68 &L, T RRE,
W AR A Pl (R3)

4.3 BREREHXIEZEW
SH—mHHAEL, 55 T TC W A T

%3

134, KHERRAT 10 d, GRBKERTY 12
d, W98 d (F2). BRI, WILARTEK
TS F4dsh, LERKBGEE, K RER
FHET 32 d, A28 d, AWH4d, TR 6
d; BREBKEDURBE, HKH WG
(PIGARZE 1 d), ZJRMRUH ) 6, J6 A
(%£4),

4.4 B TC FOSEMEHENL

GE 55— BRI — R DR, I8
B A AETEIITE TC BREAE B, 1881k DR
HIRHIRLFU: | JREC 58 a, RS 53 2, )T 22 a,
B 49 a, JEHA6 a, WAL 31 a, FFHFIAETIIL
R (R4) K

(1) SRS, 8 HIRH TC ¥4
PSR G TR 4.5 hPa, FAbMLK 14 R
FRIEAO A%, 3 o I 1 U B 5 K P R WO (9.3
hPa), BNEHEHE (0.2 hPa), K. M. )
P& T 2.7 ~3.6 hPa,

(2) SE—BHPAIL, 4B TC KR
ST SR AR EFRIUN, TG, A AT
{6, FEUTILMEIERACN 110 hPa; [, MGRIA
G LT, H A EFRAN 9.9 hPa,

7R H A A K 3, TC F= TY SR 489 5Tk

Tab. 3 Comparison of TC and TY annual frequency landing on different provinces during 1949 - 1994
and during 1995 2006 ‘ :

E-314 44 & iigea) =R By Wi i HeE
, 1949 — 3.91 2.61 2.07 1.70 0.5 0.52 0. 81
TC ik 949 — 1994 9
1995 -2006 3.17 1.25 2.08 1.58 1.08 0.50 0.25
1949 =1 0.87 0.70 1.26 0.48 0.30 0.02 0.02
Y Sk 949 - 1994
1995 - 2006 0.75 0.42 0.92 0.67 0.58 0. 00 0. 00

R4 FRIEER R KK TC & 54k g 3 b
Tab. 4 . Comparison of the parameters of TC landing on different provinces during 1949 — 1994 and 1995 - 2006

24 A I %R s3] i =R ta WL
WiEH (A -H) 1949 — 1994 7-1 7-12 7-16 7-17 8-3 8-3
1995 -2006 7 -15 8-22 8 -22 7-21 8-1 -13
YUfE (H-H)  1949-1994  9-20 9-14 8-9  8-28 8-30 -14
1995 —2006 9-2 9-27 ~19 8-27 8 -22 8 -28

N EX 1949 - 1994 82 65 25 42 28 12

1995 -2006 50 37 30 38 22 16

e 1949 - . . . . . .
44580y P 949 -1994  983.9 985.0 990. 6 971.0 982. 8 976.0
1995 2006 981.2 981. 4 987.8 975.5 982. 6 966.7

e 1949 - 1994 . 974.7 988. 3 : . .
T 970.7 958.2 978.5 973.8
1995 -2006  973.1 976.1 985. 8 968. 1 977.6 962. 8
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ASCEESAMT T 58 o BREREWNE LB
B TC MSARIHES S, wob HL i IR AR A 47 5
AR, RN Hb A BT B 1 2 4% K 3, TC
WG R 4, BRI T EEL5R.

(1) ¥558 a [, 4 FHERERE TC X 9.09
A, HAk B TY S0 3.17 4, EREK 117
d, R E 3 B0 E K 980. 2 hPa; Tl HLE
TC HSE TR, GNBKESRE. FHHL
SRMEAR, B A R I R A T A

(2) %1949 - 2006 4EZFEF E TC i,
DRIE. ARERESSEHTEIRREI, B
RBHNTE 90 FA P (1995 FRI)G) RETE
R, |
(3) XA R A (1949 - 1994 48) | 5
(1995 -2006 48) WIABS BB TC IS ARISITE S
BRI, B TC R FRtas, &NERKER
G, THIROSERAR . BRI R T
WAE, BARSEASGI T OBMi4E TC (TY)
IAESTEAE B T 179 (0.32) A, 0 A HE
BT 13d, XMEEEMT 10d, GREHET
24d, SEHPPOSERAET 3.9 hPa/a, BIHBIES
JEIANT 2.1 hPa/a; QHF=41H TC Al TY 445
WOt 1995 SELUS IR, T8 BT i TC f TY
SR IN, B RE A TC SEIREE . TY
EWHOR D, BRARRI TC PR, TY 4
SRECEN; @ 12 a BRIV, WL & K2 KB
wmsh, HemRWgE, Kb ReNERmET
32d, WHEAENSHET 28 d; @FHHLSER
BEFFE T 4.5 hpa, HAih X 96 R R R
1%, A I B B R B R WRVT 9. 3 hPa, [ 7K.
YR, JPEREAR T 2.7 ~3.6 hPa; OBV, 18
FERIWT L RO B SRR, Hrh Wi e I 5
K 11.0 hPa, BRES 7K. MRS AW TC Mo B
RSERM BT T, Hh &8 EFHEAH 9.9 hPa,

(X B TC £ 2407 90 45 A% p ] % 2R 25 1k,
{9 JE R A BN LR A B SR A A 3%, T
PE— BB
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Analysis of the Climatic Features of Landfall Tropical
Cyclones in China during the Past 58 Years

HU Ya-min"? ,SONG Li-li* ,LIU Ai-jun' , PAN Wei-juan'
(1. Guangdong Climate Center, Guangzhou 510080, China;
2. Institute of Tropical and Marine Meteorology, CMA, Guangzhou 510080, China)

Abstract: Based on the data of Tropical Cyclone (TC for short) making landfall in China from 1949 to 2006, the
general and regional climatic characteristics of TC parameters ( including TC annual frequency, intensity, first-
landfall and last-landfall date, typhoon season duration and the average central pressure) , together with their tem-
poral development feature, are examined according to the statistical method. The main conclusions are as follows:
(1) During the past 58 years, TC annual frequency has decreased, typhoon season duration has shortened, the av-
erage central pressure has shrunk, and the pattern of regional distribution has rectified. (2) A transformation of
landfalling TC annual frequency, typhoon season duration and central pressure occurred in the mid-1990s ( about
1995). (3) In contrast with the first (1949 —1994) and the second periods (1995 —2006) , both the patterns of
regional distribution and climatic feature of landfalling TCs have changed. The annual landfalling frequency in most
of coastal provinces has decreased except for Zhejiang province since 1995. The typhoon season duration has
lengthened in Guangxi and Zhejiang province, while the duration has shortened in the other provinces after 1995.
The average central préssure has reduced in most of coastal provinces excluding Taiwan province since 1995.

Key words: landfall tropical cyclone; climatic characteristic parameters; temporal development; regional distribu-

tion






