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Table I Risk grade classification of different intensity typhoons
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Table 2 Hazard- bearing body risks of different intensity typhoon disasters
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Fig.1 Spatial patterns of different intensity typhoon disasters risks
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Table 3 Number of counties influenced by

different intensity typhoons
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Fig.2 Typhoon disaster comprehenswe risk pattern in China
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Fig.3 Zoning map of typhoon disaster risk in China

2.4 G RRE UK BT R SR N

D mREEX e PR AR P R
T A 2 e v G S PR AL R, 3 SR A R X
B s BRI =X N 1 g JR VA 4, &
AR PE T REE 5 AT B I AU s At
VL 1l TR N e s 4, 1 s
AN P SE e ST Eb S i I RNV RN e 2o
2 e By ORI T - 2 R DR g RS
X, Eﬁ[iﬁ‘*ﬂﬁi—f““ﬁ e R AR AL PR
I, AN T80 SR 5 K R REE i X
j:EI‘JA;szt%Déé{%hﬁio Tﬁﬁmﬂf&l:ﬁkx%
fiE, £E s & KAUE AL B, /5N 5 R 2uE
B R HLX T I S I ] A B AR B
L2 T AR AR Il Tk DR R 5 AR 2



113 F WP G U S KU PR A 5 X 1375

T 10 DA 8 A A P BT P bR e . B4,
AE S i Ml DY F R ¥ R R R AR S T U
TR DX PR RE RS X AR T 7 RN S T e P 5 o

2) BRI AR R X, TR S X
AR 58 5 KU M 4 R REVE K, A8 AR AR 97 T
IO AZ 00 5 IR L TE IS 5 o £ DR T A AR
BE; 2 B AR R KN SIS . R AR-ferh
DR DX, 3 DA R ) 28 W AT A ) Ay 3
DR i 2 12 4 v B U AR Ik E 0 S s v R )
W7 T R e a3 A A T A, )
I 5 35 3 A U A X 3T o 97 A4 it ) g
B ARl XURSE DAL B AU 7 TV, 12 5 X Ik
PEBI K Bl ia TR B G o5 ) T s st B
TR S AR I 2 XN 2000 50 S LI s B 4 .
AR AL R RV X, 3 R KT R BRI 1 2 B T
5 WG DR R L K, DRI AR A A= 1
o g 9 94 i A 8, S TR mh o s 2K 5 B
TREE®

3) AR . X TR - TR X L
AL PR DX AT 2R JEAR XU X A3 5 15 AT 3 e ) X

GEE BT T HEAR O B ARAE LT TR
e, DLORBE IS R P e e AR

e TR 915 9 A It A1 3 7 S T s AR R
EVAVE S YAPR D IIEE L2 SR pI
R IIPNIARIIESHERE S I RS ROPNIAE - STEUME
VEIRARREAT B KR A KI B BRI,

3 ZiigHiTie

AL G WG AR IAMNE 55 TEA & UK
ATREPE VA 5 AL, X [ 5 XA KBS AT T VP
(RESTES RGN U N Ahvan

D JTPEARBE R AR K AR A U I T
AT = A Y DX T T3 T DAL B 6 1 R e
T R PG 8 0 BT 2 0 AR R A A e AR X5
o IR XA ) T AR 3 LV AR WL L ARV I
THRAT A 5 AR PRSI AE XL T BB T R P 7
JPE AR K AR - AR 2 B AT

2) G R XS X 329 AKX
AR 2 e AR X R e R XL A<
PR IXC L A=A e XU DX BB R XU X 2R
XU DX g - A XU DX R AR U [X A
ARABAR A X

i 1 R o T SRIUHE LR, S e
PR AR Bt 5 AR R A A2 AR SR B 22 et
INS e Al A= AW PR T SUR iR g 52
SEHL5 A SR ST IA) R AT LR, AELATS AT g2k XU
PEA G R EE” A R o[RBT BT
F IS X B K AETT » i ZAE LLJA AR AR A R X
SR 5 7K, G R e A B SR BR A AR, AE RS VE
il I R 5 5 R b 4 LUK, A3 VP 0k 25 R RS A
HI T A SCAE BRI 2 ) ] B EAT I, 5 K
F UK T AR R KR R A 2 s RO
RN, i BAE B 2B W90 % 18 2 I A U 6 X
KT RS PP, nai 2 KWL

22 3R

[11 ZERWANBELPD K EE 2005~2020 4F P RS Gl R R
W& (0] MR 22 3E E,2005, 20(3):268~274.

[2] BRI AU & R R A B R [1] R
,2010, 28(15):88~96.

[3] BR W s H% 4 AR 9 M AL B A m i e A AL,
2008:206~207.

[4] BRSCO5 4% A, SR K = A X A KUK FE RS VEAL[T]. B
BRI FE244R,2011, 20(4):77~83.

[5] JEIfR M, s RE 7 R Ay 5L, 1949~1999 4T P db K1 Sy S ie s
BN A5 AT FUT]. H AR K F 24 4%,2002,11(3): 44~49.

[6] Yin J,Wu S H,Dai E F.Assessment of Economic Damage Risks
from Typhoon Disasters in Guangdong,China[J].Journal of Re-
sources and Ecology,2012,3(2):144-150.

[7] Knutson T R,Tuleya R E,Kurihara Y.Simulated increase of hur-
ricane intensities in a CO, warmed climate[J].Science,1998,279
(15353):1018-1020.

[8] Henderson S,Zhang H,Berz G,et al.Tropical cyclones and glob-
al climate change:a post-IPCC assessment[J].Bulletin of the
American Meteorological Society,1998,79 (1) :19-38.

[9]1 YanJY,Zhang X Z,LiJ L,et al.Climatological features of rapid-
ly intensifying tropical cyclones in NW Pacific west of 135° E
[J]. Journal of Tropical Meteorology,1998.4 (1):8-15.

[10] W S X ity op 4y U@ sl 1K) SR AR R A2 A6 20 M [ 187 T3
1#,2002,19(2) :23~30.

[11] FEWeds, 2 M8 /R vk SR B it B 15 6 bl ) AR 3y Ube
R R YHRT] HHRLE,2005, 25(6):690~696.

[12] T 3, S 75 5 TR (KRR U DA BB [T, AR K 5 7%
11,2002, 11(1):34~43.

[13] BR AR A & T UG 7341 B2 Al v 0] F AR
E2E,2007,16(3):34~43.

[14] JHIRAR X2 1 i 2258 A ARV B IX I 50 A2 3% il 5 KUK
FHRAIE S AT [J]. 4 R, 2003, 23(2):182~187.

[15] 20k, T 20, 5k A, A% 31 T L T () 9% 25 RO AT 5T
DAL I3 AR Hb S 1[0 b FR AR 7, 2006,26(1):87~93.




1376 oo R 334

[16] A7 o3, VFHERZE, A7 40,55 7 DX K G 59 1L 22 AL F) 4 [26] K RV BCh e, ok G558 KT GIS HOAR B M 5 KU 23

B[] UL RE,2009, 29 (6) :853~857. BT RGWFTUI]. TAEHL 2% 41R,2002,10(4) :428~4331.
[17] B A, T oy gk, V328 3 11 o 2 4 UG 52 VT A I 5T [27] X RGUCEELD WTHE T DEA BRI B AR O X
[7]. M8 B RL2,2009, 29 (3):450~454. Jif 55 HE AN [ Hh BEF 57,2010, 29 (7):1153~1162.
[18] WAFE A%, Z20THE, B 482,458, R Tl YE2 3 b DX AT T A ¢ 2 XL [28] Xu Z C,Wu S H,Dai E F,et al.Quantitative assessment of seis-
B VA% 5 X R[] M FE R 2008, 28(5):693~697. mic mortality risks in China[J]. Journal of Resources and Ecolo-
[19] Z=ge,x]  BCRE ARG Hb R U3 DX T 20 4F & K FE R gy, 2011, 2(1):83-90.
BT (7] MR 22,2011, 31(6):764~768. [29] BBt ORGSR, A b [ KR ARG W] R
[20] B& 75,5 oy e, 1RG5 A S0 b XU R AR PRARUERF T[T b EAF57,2013,32(2):266~274.
RS [ 0] F AL 2,2013,33(1):110~115. [30] Roy C,Kovordanyi R.Tropical cyclone track forecasting tech-
[21] UL HE MR B A5 JE T AR X B KO R XUV niques-A review[J]. Atmospheric Research,2012,104-105: 40-69.
li——LL 3 T A% 90 X A LS st X 9 (] M B R 2, [31] Z=TF v [ gk K 9 S 450 2 AU DAl [D]. AL 5T o [ERE 2% Bt i
2012, 32(3):348~355. FEAE B8 32,2011
[22] R BE B, E %A% A 20 4E I R XX A A G 5 [32] MR M K2, R4 A2 HAR A B s e Al p M
PEVE[I]. 1B BRRL 22,2011, 31(9):1111~1117. SR R RIS R M. AL 57 kL, 1998.
[23] B 75,5 ok, T OIS, S5 XS kK 32 Tk I AR I 59V 2 AT [33] . o ] A 2t HE XS R S AU M. b i R 45 BT R,
—— LA HI[I] M R 4%,2012, 32(9):1155~1160. 2008.
[24] Shi P J,Du J,Ji M X,et al.Urban risk assessment research of ma- [34] KEBLEA AT 50 G PR 956 1R 5 S 6 TR
jor natural disasters in China[J]. Advances in Earth Science, [T 24AIE57,2009,27(2):104~110.
2006,21(2) :170-1771. (351 WERTZE MR SR AT LT AWl 11 ]I 95 B SUBiT e
[25] EfE LR T E AR K F A S M AR R [J].9 5 2%,2002,17(1): 26~31.
AR AE,2006.

Integrated Risk Assessment and Zoning of Typhoon Disasters in China

YIN Jie'?, DAI Er-fu', WU Shao-hong'

(1. Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China;
2. Chinese Academy of Agricultural Engineering, Beijing 100125, China)

Abstract: Under the background of global climate change, extreme events occur frequently which can cause in-
tensified natural disaster risk. China characterized with high population density and intensive economy in
east-central areas, as one of the countries influenced frequently by typhoon events, the agriculture, population,
buildings and economy are threatened significantly by typhoon disasters. The quantitative risk assessment on
disaster-bearing bodies and regionally integrated zoning are not just a theory study in risk management, also
can offer practical guidance on mitigation and prevention in typhoon disaster. In our study, on the basis of the
typhoon disaster mechanism, the vulnerabilities of disaster-bearing bodies were evaluated according to ty-
phoon disaster loss criteria established by applying historical typhoon loss data. In addition, the probabilities of
typhoons in each country region were analyzed comprehensively using the indices of landing frequencies and
track line lengths. Then applying risk assessment model, the typhoon risks caused by the different intensities
were evaluated quantitatively. Synthesized on the risks of the same or the different intensity typhoons for disas-
ter-bearing bodies, the typhoon disaster risk zone for China was divided into nine areas and belonged to three
classes (respectively is high, medium and low risk). The high risk areas are located in southern part of Guangxi
Province, most of Guangdong Province, coastal areas of Fujian and Zhejiang Province, Yangtz River Delta ar-
ea, most of Jiangsu Province, some inland counties of Jiangxi and Anhui Province. Based on the above results,
the helpful suggestions on prevention and reduction in regional typhoon disaster were put forward.

Key words: typhoon disaster; risk assessment; integration; zoning



