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Abstract: China is the most seriously affected area by typhoons. It is of great significance for the theory
and practice of zonal disaster risk prevention to carry out a systematic risk assessment of typhoon
disasters and regional law summary and regionalization research. Based on the regional disaster system

theory, we systematically evaluate the population and economic risk of typhoon disasters in Guangdong
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Province and express the results using a geo-graph method of the return period, to support the future
work of typhoon disaster risk regionalization. In the model, typhoon hazards include wind, heavy rain,
and flood. The evaluation model includes three factors: typhoon hazard intensity, the social vulnerability of
the population and economic victims, and the extent of exposure. The scenarios include 5-year, 10-year,
20-year, 50-year, and 100-year return periods. The results show: 1) the hazard intensity decreases gradually
from coastal to inland for each scenario, i.e., intensive hazards mainly concentrate in coastal areas and
inland areas along rivers. 2) the high vulnerability is mainly distributed in urban areas of the Pearl River
Delta, East, North, and West Guangdong. 3) the high exposure is mainly concentrated in the Pearl River
Delta, East, and West Guangdong cities. 4) the risk gradually decreases from coastal to inland, in five
scenarios high-risk areas are concentrated in the Pearl River Delta, and the secondary high-level centers
are in the Chaozhou, Shantou urban area in eastern Guangdong, and the Zhanjiang, Maoming urban area
in western Guangdong. These multi-scenario and systematic results could be the basis of the following
research on the regionalization of natural disaster risk.
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Guangdong province

£ WU X A et 2 3 sl 2 S5 0 T e R K
FHZ— REREAELAHEM80~1001, FEKA
FUEAL KR b . EDEEVE . AR
e o] s 1873 0 e TR =W Sl oy N Y E S SRS
KA, ANERAEW 13 E, &
WG R — R IR AR FE S, 8 E KL 5
KRBT

Hh ] Ak PG U RS PRI R, B KA R 1 8
EHE, MEGKIEL it S, GK
FRE N BT R, (R AZ AR H AR
I35 5 = A DL S A A TR R 5 B KRR 2
It TTRERE G KR R E B2 G X
M EE Ay, HUR XN O 5 S 2T
FEET, GRUKFNRMBIRL )R AR
IEE 1 AR KN 60%, BEE F RS —2 %
RS, AR TR AR K T 5 KK E
) RS ] RSB E— 2B 3 R

AR 9 XU X ] 2 et XU 235 1] 43 S 6 A )
R 5 s ™ WEE I o8 B 52 B
LB 5T S [ R oK, ARXT AR T KU X 3]
O3S R G B AR TR Y AR E R
Iz DX 40 2 X i AR 9 T AU A 9 1) B 5 A )
AL, R H AT A SR E KRS DX B A 5T AR 4
TR FER R TR, FatS55aHEAR;
TR GRS KR A SR E KU PR AL T AR
HRIRA M,

PLUL, o fep fif X3 [ 4R 9 3 XU DA% 7 ki
N8R 9 XU 2 A IX R LRk, ik B RinE I

B SRV AR A A SO XK R 48
Mg R, TR XA KU E XU X 3] A 7
K, IR ENOING KECRIN TR, A0
Pttt . REEE, REMMEEAITEN T
B MRE KR, ) 2R B XICE XU B a4 11
s, o Ja g R A 6 MR E MR 255 X
T R P Al

1 RSk

1.1 # #

AAIEGE X A AH ST ST B, DA XS
RGPS MRE, AT T8I (k).

U R - FE 3k B AU R R R A R
W, &R BRSO 3FRECK A T, R R
235 [ 3 HER A, RN 2 TR SO s B4 n
T AL K A 5 W KA A2 AT R
O KRKBCKHAF, TR 80T B3B3
B BRI B R R P e, SR P B KU KUK
PR OCHE, W H BERE 3 s R KUE(E, BS57KK
TR O R4, 1T i S50k & R LA T
FARAR T @ BB H TR G KU AR R
o, Bl (UK A R E
PR K (S8, W B A s R 7 25 (B 4 (8
ik, IS G BB J5 B L 5 i i R 7K UL i
FAGE] L Q) kT BRI PR O
SO, R R H LR e P S R rh 4
B3 20 R A A Ll I A B v R
BEOK S B Ve &R 43, 255 5 08 T BUR K+ (K



88

Rz CHARNERD (Fh3E30)

%62 4

Tl WFIREALE
Table 1 Basic data

el Bl 44 B GRS A2 K
T7ARAG S PR BB JHRAT . B SATBIX s
ASTGTM2 $v i 1 I RAERT R 30 mx30 m
ZERIAEE SRTMUJE T4 Y n) 90 mx90 m
1:25 J3 4| S ath b AL A JTHIK AR PS
1:100 J7 [ b 55 25 75 AR S R PS i
3 s KRR BT 3 s KU KAl 1949—20164F, 1kmx1km
HRETF ARG HH G R R K 1951—20144, 1 kmx1 km
NG T[T 5 LU K e P A5 1 kmx1 km
AH N FZ i) 43 A7 20104F, 1kmx1 km
GDP GDP Z=[A] 437 20104F, 1kmx1 km
HRRAK UNBEE ¢ BN 3 5 4 Kk, BIX
UNEINEZS 250 NHB | &G HEE R giit, HKX
ot 1% A1) 30 m A BRI PR w5 B 20104F, 30 mx30 m

B AT R B RRRAE ) 5 A U BREE (1Lt
KEACAHIE | HbF IS H ) AR

N E5 2855 AR RAREAE R 2010 4F T-2K [ 4% A
H 5 GDPEE . SN NS ALK . it s
Bl , BRI Dy b R 2 B B IR A B R 5 8
Pty . L2010 4F Tk A& A 1 5 GDP £idls hy
JE, IPEEXGATEIX BME, SHSKRADEE .
G S R X HE T RO R IE R L, Xk
K% F AN 5 GDP 3 g 74 IE A5 21
1.2 iEfEAE
1.2.1 BARERGHARXNGER KBLZE
DX RIS X KBS PR 25 SR P2, KU P A S I
Jre KU 25 45 DX R R Btk o 43 A I 28 XU, X 40 1 75
K, G IRETEM N R 3 A O 25 RE
JRUIS: 8 A SR AN 2 P o DRUISE 2 o A o AN 1) 55 1Y
Tk Y, KR MEEWREAHENE; @ KN AY
RS EAME. UM TREZEA X 2950
X5 @ $Em KB P EEA B IT Y 23 [A] B, LA
FI T4 i X R A e i R

FEXF LR, © KE oS a8
TR Z N5 TSR EENEX, RH—
B S bR e, WO 21 S T AT b
@ FEXIKFERFEHISIE ST, WA R
A . RGEHIFNT KA SRR ENDHEER
Wrs O BERRE 2 [ HR i 5 .
1.2.2 R E#a A RAEATIR 1, A5
BRI KU A BT B w] 23k ohy 122

R=HXVXE, (1)
Hr RAERKFEXE, HAHRKEZHKINF
CERATREL, VRRIKARMESI TR, E R KA
B o o ATHEZR G IE 1 R o
1.2.3 %ZAHRRATRE GRREHRKHTFZ
B, MR UCERE, BRI, BEISL, 7EANH
TR ARG T, ATRES| K ubyi o XA
M, AR IE P B E R AT
(451 2 N 2 Sk 22 b 30 PR - 3 TR VR I 255 4
T2 T Y O B AR DAl R By vk
WF IR A it — TR, AR BRI IR
A G M EZ B 5 AR 2 KA LG 17
B HEEA KR EF R RZMEBRRNK . 2N
HECIRIE [R5 gt B fE B 1 SF R AT 1E
Bt S, B e T B IN iR JE -
BRI HT, SR 5 X R BUR A SR B AT 2R
FBUR 5 B -5, O A IR
B R RGH L BT R, DAAR S B 43 i) A e Al
& R IT 5 WUAF B R KU L 5 XUAF [ o 9 A KA
BRI @ UG REA 51 R BRI R %L,
FIIH Gumbel 28 BLARAE 531 PREL
F(x)=exp(—e™ "), -0 <x <+,




89

1 AR, AR T IR B KR LR KU T A
FEEBREFIEN 1) AOLFMESEMETEN () ZFBRBETN )
EZS P L
&R B S INEE R IRE I HRE I RE I HRE
magrg | | AR || RBALES ‘ Wistel: | | oopsie ] ‘ m::tt’ COPE AR ‘ JEER e ’
oz it ERK il HRK
l I o g A EEH Y GiiH4E S ¥R i2 1 = 4
N ! NG e
Ol
GRS GRS CpLl . & E g5 = L___T___J
Wik | | R | | S fik B B
A EIIN -+ — FLIE?ﬁ
| | ‘ 1A TRUE .
+ v " B
‘ N Eﬁn TR
AN [ A Y R o i Zror N 2T H e g5 vk Zia A XF%%W

)

> R=HXVXE -

'

( AREEAF & Rk R % 4 )
Bl T ARE G REN D 525X HriEse
Fig. 1 Framework of typhoon disaster risk analysis for Guangdong province
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Table 3 Percentage of annual maximum 3 s gust wind speed grades in Guangdong under different return period %
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Table 4 Percentage of annual maximum typhoon precipitation grade in Guangdong under different return period %
KK %544 /mm 54—l 104F— i 204F—18 50 4F-—i 100 4F— i
<200 50.2 29. 88 7. 44 2.01 0.87
200~250 22.78 21.46 28.77 7.34 2.56
250~300 26.30 16.72 16. 65 26. 08 12.72
300~350 0.72 24. 84 13.61 15. 08 22.71
350~400 7.10 21.52 10. 61 13.24
400~500 12.02 32.60 22.07
>500 0. 00 6.28 25. 84
RS OARBBEICE R AR G R H
Table 5 Percentage of flood hazard grade in Guangdong
fER LR AR /% fE I A AR /%
1 6.37 5 16. 67
2 8. 06 6 28.43
3 13.25 7 8.27
4 18. 96
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Table 6 Percentage of normalized comprehensive typhoon intensity under different return periods %
HOCHIERISGY Sl 1045 204 —ith 50— 1004t
1 47.93 30.1 13.97 4.32 1.93
2 29.72 28. 41 33.07 25. 66 15.92
3 22.33 28.2 19.26 23.28 26.32
4 13.28 26.9 15. 81 15.25
5 6.81 23.16 15. 86
6 7.73 20.24
7 0.03 4.48
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Fig. 5 Comprehensive typhoon risk grade distribution under different return period in Guangdong
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Table 7 Percentage of comprehensive typhoon risk grade under different return period in Guangdong %
JRUBS: 45 4% 54— 104E—18 204F—i8 504F—if 100 4F—18
1 55.41 48. 41 43.29 37.84 34.57
2 23.87 24. 64 24.13 23.82 23.17
3 12. 66 14.32 15. 88 15.58 15.98
4 6.51 7.91 8.74 10. 79 11.6
5 1.53 4.09 5.8 6.71 7.01
6 0. 64 2.07 4.11 5.25
7 0.1 1. 15 2.42
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