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Abstract

The northwest Pacific Ocean and South China Sea typhoon data and the Yangtze River basin daily rainfall
data from 1988 to 2017 are collected and used to analyze the number, landing location, traverse route,
intensity, influence area and other characteristics of landing typhoons in the last 30 years. The selective
analysis includes the landing typhoons with immediate impact on the Yangtze River basin rainfall and
their influence on rainfall intensity and area. The results show that the typhoons generated in the
northwest Pacific Ocean, offshore areas and South China Sea and the ones making landfall have been de-
creasing in the last 30 years. The number of landing typhoons affecting the Yangtze River basin exhibits a
non-significant uptrend. The landing typhoon mainly occurs between July and September. And the ones
with immediate impact on the Yangtze River valley rainfall are mainly generated in the northwest Pacific
Ocean. The super typhoons account for the largest proportion in the life history. Major landing typhoons
are severe tropical storms, most frequently in Fujian Province. Most landing typhoons affecting the
Yangtze River basin are northeast-traversed, followed by the west-, northward- and northwest-traversed.
The rainfall area under the biggest influence by landing typhoons over the Yangtze River valley is the
Poyang Lake region, followed by the lower reaches of the Yangtze River and the Dongting Lake. Through
the analysis of the typhoons affecting the indicated area, this study depicts the configuration charts of the
routes of typhoons affecting the Yangtze River basin rainfall with the west Pacific Ocean subtropical high
pressure. The results can provide technical support and application reference for future flood and ty-
phoon prevention over the Yangtze River basin.
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B AR R 1988~201 74 FE L AP A vl X A BRI & R AT IOZ H R B RE, W B30 B R E
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B KB & R EEAME, UURHSHIT RIS T KRR T XRHME. 4R R, RIE30EFILATFHE.
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1. 5|8

BT REE R, FEMYEEIR, A BE 8 b >R 00 5 B N A A 1 R K BT & 6 70, SR 2 342 Fl
EORT R BE RV AN o YT AR KRt ], AN AR, & R E B B R R Ky LD, (HAEEET
5K B VP bR R i T TR A B 6 IR B F5 4k SR TR N PN it 5 TR B 2, AT BB 28 B ) B R i K T At 8k,
3 KT R R S X R A T B R R k. B, 2006 4E 7 H, %E 4 SORAGE G R S
FER KT (ARSI E AR AT RO, TR EE TR A 1994 FEE 2006 LR IECRHK, T4
LR KA, ISR AR K AR K AL IA 83.38 m, AT /AL 1.53 m. 2008 4E 8 A, 58 ik
GXCCRR” AR E I PR IFE TR KRR RS, SRR KENKA S FASREE, ElRKIT
NUEBRTR I A R A RE R BRI, R R A SEE S LIRS AL RHK, JRE R TR E . S BT
FFEEEWIX, Befuh 2 B 19 B 33 4 BRI K AT 12.62 m (JF S LIRSS —47), #BARIEAKLL 0.52 m.

A RICHRE N, X & KUF 705 2 M0 58 AN M A e EARAE, 21 2] UR B R [ G R EBANEZ . 75
FER. KRIFREREHE[1], B ARG XA S 20 70 2 BE A & K [2]. RKERK[3]. G REFHIE4] [5]. &
KEFI[6] [7]. & XHBLEE[8] [9] [10] 12 & RHAREE[11] [12] [13]75TH, BF 58 il & KUK 20 1 [X 22 A 0 16 K i Vs i
A KGR 555, FMEXT M LHTE & KURHIE /4 [4], AT & KA IR B SR 5 1z 3h i
HERGEMAR B[ 14]55 s (2R 8 K R IR G 52 & K A8, AR 15155 S0 ih 70T T 1950~2015
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BRI 30 EFAMARY LRI A) B oli 5 RURFAE 2 H7

S YR & RRFIE s BT S KV T3 & MOSCHRIE AR A s PRI, RS 3 B 5 Ge 43 B il 30 4F
LR MK YL ) 8 bk 6 AR ZEVE S A, 7R 8 Bk & RO YL B /K 1B 23 BE MR AE, K TTIR
BB & MR AR AR S .

2. #ERlUiER

ARG RARIZ TR VAL ACT P U0 S rg i X AR RO S  RJE N G E RBE 6 N
SIEGFR. IR & XEERE, FIR 1988~2017 45, HUHKFIFAKFME Bl “RIR” KA FRSS RS/
SR E LN G KR, 3B H R BERR B AT ISTE AR K Sk R UL

SCH TR AT KT LRI B M 8 b G X, B o 8 b E (R AL R R E K R B M R%, T
[, F4k Sk 1) Py Bl 2 2 B ) VLR I B 2 P R ORI B R, HLS2 & RS VL IR R A RV Rl ) o R
HEDHIA e EE 50 mm MRS I X . FERBIZ, EFERTREm EAERKE R, HRERHK
[ EE R 2 7 [ A o VL IRT R T R SR 34 — € A1 B2 5 AN 91 2 AN L AT 73 L v

3. Ehhi& KA

1988~2017 -4 30 4E AR, SITHTETG LA P Imig Al — 30 862 MV S leApl, Hrh, 3545 254
MNaRERRE, TFHFFEL 8.5 4, Bl e M HIZ N 1989 K 1994 4 13 4, /bR 1997 K 2014 4F 5 14,
KH M-K iz ks, KIRIE 30 4 AR A WA Bl & A SRR ES, & KR0S R R
AR RECN 0.56, FHEBIFH—FBMHFFXARE 1), ERERNFZEFET7 HHE 9 A4, Hd, 7 A%
AR 4.6 A, 8 A 6.1 4, 9 A 5.7 4 BRREGREZHAMSEREAEEZ Hh—8, HEgEf
E7~9 7, H, 7. 8 A PSR 2.3 4, 9 A4 P& 1.9 MULE 2).

4. NG TR R B bk & MAFE
4.1. BE9Y %

IR HRE K VLR B R & R A E . Gt RI 1988~2017 4Efilr 30 FEHEIIEE 112 MZEE A,
T 373 ANAEE LA 3), KA M-K BRI R, Rl 30 G118 BT 480 1% 28 8 B G AN B R ST 35 1
ARSI 4 T RBL,  HaVE b G XTI B 6 X 2 KN 7 ANE, HBLE 1990 £, /0N

Ak

45T

40

35

30

25

20

15

5

0
0 O N S W 0 O &N § W 0 O N < ©
OOO\O‘ICDCDO\OOOOOHHH\—M'E'E
D O O O O O O O O O O O O o O
I el " " AN AN AN NN N NN N
— e NN — &G A

Figure 1. The number of typhoons generated and landing in China (1988~2017)
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1AM, HILTE 1993 4F. 1998 4F. 2011 45 SemaKyTimil s it & XN K2 HILE 7~9 B, HaFEasm 8
%, e RO RED, 4 A5 AOUE 1A 24, 11 HEREE 3 H 3R T8 0] B 52 KT ) 2 b
GG BRI IR R B bl 6 XN 2008 46 2 54X “Wehe”, T4 H 18 HEM#EM, 4 H 19 HERT %,
BRI & KR 2010 455 15 S & X “fffm” , F 10 H 23 HEFEREE XA SR N BTSN .

4.2. ERUERE ST R IR L

IIMTERAT 30 ARSI S b G X, AR REH B AR 1 A ATy, Horb, kAL
IR A RS B S 3L 78 AN, 1 70%: SR EFIFA G K 16 A4S, ARG K 18 A~ GiitaHKI LA B
SN & X, RIE RAE TS, & KR RIREEIA B & RBIA 29 N5 25.9%), 5 XICE 23 N4 20.5%),
R 28 N1 25.0%), SPGB 23 A, PRI 74, Pl 2 A4 Bl & RERE A SR G K
A 1A, BEK 144, G 34 N 304%), GG RER 39 N1 34.8%), il 16 4, PiifithE 8 4.
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Figure 2. The monthly mean number of typhoons generated and landing
(1988~2017)
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Figure 3. The number of landing typhoons affecting the Yangtze River valley
(1988~2017)
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Figure 4. The statistics of landing typhoons affecting the Yangtze River valley
(1988~2017) (The straight line indicates the significance-level critical value

when a = 0.05)
& 4. 1988~2017 FEEMKTRIBEMFENFITEEL S o = 0.05 BEM
KEIGFRIE)

ERERE 2 IRKIA 43 N5 38.4%); BREFE 3 XEIE KA 44>, 111410 56 WEMEM, Hib EARB RS RS
FelE MR E A MR, FRRE 4 KNG RE 24, w1416 S RAEG R, Hib ErBshd fEiEs:
PSR E G5, SEBRWT. L. EREHMX EEEREGE. W, TR mE. Wi, T,
FH. L8 AT RiITAMZ UGG R, RIVGHARELT 48 NEX, B 424, J7HR3TA, Wil
2240y, R B3, T Bl VIR 2 A, RS W LA BEEETE . R G RO IR A ]
REXT TR K B

G X B R R AIRR IR, RGRITER TR AR THICERAR ML [ B AR . A B T M7 20 B 6 KV e ek %
M A B (15 R & R SR AR R, A SCHEAL SRRRAT R 43 I Rt b, B SR VLA ) 8 il 65 KU A2
ISP ERAE . EIEERAR. ML . RALE RS, UM RERE. RERE. A, mILEREE G K
ke =l 51K | DA | N | e 1 ) e | 2 T N = e R e R S R o i =i 1 B N | T i 2
JEE S . HT R, R HRRE R G XS AR A T AR BRI KT R R R A H X, RS R R A 1) 2
P 2 P RE RS A BHC YL b i pe X

B MR 30 SEERE A XERERIEH A DATE R, KA R AR G KSR & B R KT R
LI EIRE, i 36 N(E 32.1%), HUCONIERAL. fmALRAIPEILAY, PR AR RS, H 8 AN(H 7.1%);
G X B EZEE A E A HE, BRmibAf & 2 HBLE 9 A4, HAZMBMKERB L LA S A.
5. MG DRI KE X FI5RE 53 4
5.1. BMPEASER

MKk B b G R, BoKIE XS 6 XSRS UIMSE, it RO AL G REEmuiE, H il
RESS SIS VDT RIS IR~ A YT, PR R AT R, PEIRAL & AT RS2 ST, BIBIK R
FATL R, LB & R ] BERZ I 17K R S ATE R, ARAbEE AL & KUK 2 s il Wik & . KU
FATT R EEHLIX, P8 e % 1) B 5 AR 22 ] R 22 M 1) SR~ B IX ) VK 3R o VLIRSS it 5 XU )
Z [ M X N EBBH I K (70 1K), HIRKIT R HE30 1K) TFEEWI23 X)), R FI X A SV R 0.
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Table 1. The number of typhoons with various types of routes between April and October in the last 30 years

% 1. 3030 £ 4~10 B RELBBRRZRENAN S

iy 28] il [wic! AL R |z 78 g 2 [ 2 B
4 A 0 0 0 1 0 1
5/ 1 0 0 1 0 2
6 /1 1 0 4 4 0 9
7H 8 5 4 9 2 28
8 A 9 9 5 11 4 38
9 f 4 4 8 8 2 26
104 1 2 3 2 0 8
B 24 20 24 36 8 112

B2 K)~ [ FI~FHEX E (3 2R) AL T4 20
5.2. ®MaPEmRE

I3 AT TSR ()8 ik 5 ARE A, R I & BBl 5 4k SR B IRER N s W 5 28 KT IR0 385 SR W P i o 4k A R
R, HEgm R VER AL E AR G RN F B2, (5 6 RS Y 50 5 5 0 2 it K, K 25 208 ORI Bl ) o
W, FElR MR RGEERET, BEMFEALTE R R ARG, 521 o B K R i KR SR,
Bl Y Rl R KRR DA R, AR R FHIERR . G0 2015 4F 13 SHEERE K Rl P B KL
P SETIE)S 135 8 H 9 H 388 mm PR &, 2008 4E 8 S é K “RUEL” Bl it KU i S M 45 KT R sy
RARFEWIERN, He 8 A 1 HRMuLFE N & 424 mm ARKHE; H/NRE RN A 2002 4 12 55005 5%
“Ab” & AR B K R 2 T2l 186 mm PEFT &

6. BT EBHBERSRIATEELE

B R B R RIS B B AR A S K VL I P N 0 B B OB 2L 3K, AR 16] ALK 1SO TEXTRZKZE
1) v 2 368 T AR A8 B ARG AR s e PRV P UL T 375 S e 2 JX AR o Bty v He PR B2 B AR B2, TSR 2 K& 3, 3
NG KA S 253 R AN R RS B R AT 6 A T8 R PR BT e (LA R TRk R e < TR M R BRI G 2 1 DA
H & R NS

1) PEREEY. fmdbZY

PER AL G X5 R e ) BB L 5 (e D)o B e DO X, & KBl 5 6 T @l s BRI, 7
al A E R PR S s T R B KRR P 7 3. et & XS B e ) SRR L S (R . B RS B R R
ALK b, H AN ML SR 51 5 6 X3, R PR A S, 78 KR AN I 2R 4% S 2
i & R AL 7 I F 30

2) PEdLAY

P62 & X B P A SR B LI 6.0 — FiC B2 B e PR AR B ARYL R, & XS B S A T I v P e
Al DA ECE P, AR B AR B AHES) & KRl PE AL T7 [ 5hs 5)— Rl B2 Bl s s L sO X, &
AN T i S i mi i rg , FOERERT S RIS W2 2 NG AR, 2 DGR AMRMEX, & REEE] =7 e
2R B SRS B R G AR 122 51 T 1R iR A6 77 A% 5) .

3) HRAbEem B, puEgEE A Y
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Figure 5. Typical configuration chart of west- (left) and northward-traversed (right) typhoons with subtropical high pressure
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Figure 6. Two typical configuration charts of northwest-traversed typhoons with subtropical high pressure
6. AILAAN SRS EE

Figure 7. Typical configuration chart of northeast- (left) and southwest-traversed (right) typhoons with subtropical high pressure
7. RALEEE(EE), AREEREGER)ENSEISHAREEE

RACEE AL & X5 B m SR B LS 7 (2 ). Bl oA, G KSR A I N0 XU e e A, B
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7. &it5iTie

I B 30 LRI B G & KA T Bl ge vk b, 45 U b 46 ik

1) I 30 SV T b B e X A Rl 5 A Bl 5 KU RUR AR B2 s, BRGNS E MG X
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W%, RSSO 4 A4, &N 10 .
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