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Simplified Assessment Method and Application Research
of Rainstorm Disaster Risk and Impact

——Using Jing-Jin-Ji “7. 21” Heavy Rain as an Example
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Abstract: According to the spatio-temporal distribution characteristics of the rainfall and the geographic
features, China is divided into four rainfall areas. On this basis, we developed the different assessment
methods of the intensity grade of the heavy rains for every rainfall area. At the same time, elevation,
standard deviation of elevation, drainage density and soil types have been identified as import controlling
factors of the torrential rain disasters, and these factors were respectively classified into different grades.
The comprehensive rainstorm disaster risk assessment model is established by weighted summation of the
rainfall factors and the selected controlling factors. Based on the model, we further applied GIS to evaulate

the number of affected urban and rural residents and land areas in different risk levels. Compared with the
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previous rainstorm risk assessment models, this rainstorm risk assessment model can be applied more

widely in any regional rainstorm disaster risk assessment. Moreover, this model has stronger operation a-

bility of pre- assessment, real-time assesment and post-assessment by using real-time or forecast rainfall

data. Finally, combined with GIS, this model can achieve quantitative evaluation of the hazard-affected

bodies at the different risk levels.

Key words: rainstorm, disaster-inducing factors, hazard-inducing environment, disaster risk, hazard-af-

fected bodies, quantitative evaluation
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Table 1 Threshold of integrated risk grade index of rainstorm disaster
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Fig. 1

Technical process of integrated risk and

impact assessment of rainstorm disaster
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Table 5 River density classification
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Fig. 2 Relationship between soil texture

type and particle concentration
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Table 6 Classification of impact of different soil types on runoff yield disaster
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Table 7 Population and land use situation in urban and

rural areas with different risk grades

S % 2% w5 = B
A AN VPN 2110. 30 653. 40 1392. 72
ALV IS NEVYPN 750. 74 664. 48 1037. 67
R 3 7T FH b/ km? 19200 22162 36777
B AR T/ km? 3370 1134 2477

M 7RI DUE B T AR e XU X AT
b R EEE IR T N F 25 AR b X R S T R
Wl N2y 2110 5, BT & TR i R A N 1
(2750 T3 s (H iy 30 Tl i AR Az /s T Al T AR ]
I R R XU 45 9% T 5% M 1) A b ) b T AR 24 19200
km? , 78 28 5 T3k T A (25 8 3370 km?)

2.2 HAEERRR

ML EET R AT X “7 « 217 B R E LA
IRV B 5% i DAk A 7 45 JE LA R =R S G AT A
T M XU U R T A R A M X 61 4R Bk A
T M k7 I 3, 0 HLIb 5 Ml XA YR B R B 2 22 ik
JEZ R D Z KRR K 2 B s A Gt
e 0012 PNFESE 2012 T35 ,2012) . YRR
i S Bl 5 A X R TR 14000 km?* ,160. 2 J7 A
K AT IE B TR KR TR AL Z L T R
35 10660 [H] 24, JLH FREH R E 2T AT
Wi 116, 4 425 F 3 i 79 N8 M (F 55, 2012),
MEXEN T F 5 A T A6 5P g B Ll X 4R R
It TR R R R T b X T X Pl T AR
K UEHL AR BN R T A S, RS - 2174
KB SRIF o, P Ll 1K X R K2 I 1 R B i 4
GE R 50 12, X 9 80 %6 LA A FT32 9% .

H1 Al 3 IR XA 7 J A T R 3 4y
Brs RAERM G BUKAE G He s B B 510 /) %
T R A R 5 DA TS KRR 1 3T DX AN 385 7K
T AR EE F A K AR T BLUK B R 98 80 B HE Y
R+ FH T A U % TN 2 A %) A it A 5, o B T R ) v
43 B 9 1 it A B 9 B 0 AN J A R 3 AU U R K 2 W
KERREZ —. F340 AFE I 50 1 f B ok
B BT IR XN % R BB 0 IR
M K s PR 2 5 T 58 L 1) b T e X TR AR R L

B DX M . B A 3 DXl g T A
3 i ite

i A HESEREAL, 245 6 i LR B ST QPF Fil
7 T S 5 4 B Rk 6 IR R O b X 2015
6 H 13 H.13—14 HM 1718 H &4 K JLIK
W 2 G AR R AT T B 25 IR R VAL AN WA L OF
1177 Z 000 55 6 560 - 1 5 A B R0 X 2% T 9 3 25545 XL
B AP S R A ., B, 2ER LT
O TA AT 40 it VA% 45 5 © 4 1 F 3R R 55 #4
BHES N2 2 v, B8 23 DAl 45 58 Bl T T AH 5G9
B G2 i P AT R R 2 AR

T T 9 25 A5 DA DAk 25 R AT R S0 e i 2% 7
R L5 A AR 73 A 35 B B0 5 N ) AU 55 9% 5%
M) (18 38R T AN AR N 1 50 B - i T B RE % Ry B 9 U
R B A] b i I 1 it 4L B S 1) 2 2 AR A
FEEF X PSR . A B BRI B L R R AE
VIR =41

(D AWFFE 78 2 B B0K T & B 4 18 B+
C 2% & 7 2 W 7E A [ X 58 0 20k FR 45 L 78 2 [
BN R0 43 7 AS TR A o W 2 X R 2 P £ 55 784 T 1),
0T 4 [ A DX 2 T A R ) A e P D BT B Y K
RS AT R R VAL R E .

(2)7E42 E O A . 25 2 T TR 7™ it T2 T 52
BLGERE R B DX I AR T R I R B R R AT
W RS Z 5 - 2 0] B E T RE & A Y L IETE
RN ALY, B2 O S TP S N

() 854 GIS HAR Al LUEF X 73 T 45t 1 KU
G325 B 43 500 2 A T DRI S 9 L PN 5% I ) 3
PN ODNI &= g b AT A i 9 L T E

FRIE T OMENERRIZN 5 AL, &%



220 A

% 842 %

i B2 A [ 55 e M 3 g B A3t 4 4% A X L P 1
HRARME BB S . 18 M SR ] L i)
ISR A BT HAS 25 1 4% b DX By K 8K BE D BT 4 R
F4 e [ A ] DX SR T R P 1 L A ol 55 10 P A0 (LA 2%
TR 9 IR, T S MR A 7 i

{HJE o T 52 BORE AR IBOHE B2 45 FR ]  AS BT 58 7 7K
G E RPEAG T R T T AR A A H L
52 B0 T 52 P 5 T 9 R R KA
R ) 3 B A AN TR SR AN TR ATl A
75 o BV BP0 X e R o R I L BT S i P 3t A A A
F3t 22 53 38 0T L3 D AR AR RIS B KA R
YO BEEE Z2 M A I IR ST FRoRE R — 2 B iR K
PR B i 26 48 i AR L KA 30 F) RS JE

S % ik

FEsE. 2012, 650 7« 21 FRR BB ME S A E 79 AL ARN.
2012-08-06.

T S ZERUR AT A2 ¥ 20110 VTR T g XU 5 O XU T T A
MRS 2%4R,22(5) :604-611.

R RK 2 T8 L B 55 . 25, 2007, 3L T 4 T 3 0F 52 0 04 P 4G A K R
HITAL. KGR, 27(6) :626-632.

TS PNALARIR L A5 2012, db a7+ 21 R R 2R W AR o 1 A3 BT B
C—) WL 3 A K B 2% <42, 38(10) : 1255-1266.

FRAE B JE B - SE B A L 25, 2009, H (] Bl i b 5 3 AR A5 R E
FEICE A3 BT, SR A BB 4, 11(6) 1 725-736.

B DL RS IS I8 L 32 6. 2010, ) g 2R s o 22 3 0 b R R R EE 4 Al
3T R BRI R 222 4k, 41(4) - 381-401.

BEEg e, ] AL BBR AR, 2012, 3% F GIS 1 #i VL4 58 9 9 I L a1
PEITAN. b A 2 4, 28(32) : 293-299.

JE W AR T ST . 2013, db 5t b DX 1T AR T AR XL T
il B %R 24(1) :99-108.

JE TR I SKHE AT L 2014, SR T 9 Tk N A G XU R T A A AR L o) ol
2,29(1) :30-36.

BRI IR S5 L WREE TS, 2001, GIS SZHE T Y T 0 9 8 3 B R A it
K SE R 3BT TP B . B AR O R L 10(4) 1 129-132,

s £, F4EE. 2006, i EAS R X R FI L A%
JiR AL

SRR G R D4R, 2012, P A1 U 22 K X0 AW TR R B 5
L 1l 2E 3R . 30(5) :585-591.

AR ARG XU B0 28 B R AH - 5. 2008, B 1 L5 A 52 W 48 AR M HAE R I
PRI, T ARARR . 30(4) 1 14,

A2 A A A, S5 2013 4 JE T GIS W SO R 0 I 8 2 W it
PR, B R 7 k. 4 .39(1) 112-117

AR, X E B AR HE. 2010, 3T GIS ¥ g 4 1t 85 7 3 KU PE
15 X RIWDFSE. % .36(2):87-92.

JEMET HZL. 2015, 36T HBV A58 B 14 i V07 535 35 73 /K 3509 e 3 19 o
WF5E. K% .41(6) : 755-760.

BRI R A, AR AT L AR 20130 T GIS [T 94 2 5N ¢ F KU 92
PEAEHR AT 5T v [ 4k 2% 3@ 4k . 29(26) : 184-189.

MG o)L A 45 2015, A AR AR R i 5 RGBS AR 2k 0 BF 5K i
JE. KA B2 ,38(2) :155-164.

AR B SEITL SR AT L 45, 2009, 3T GIS i 4 Z% 3 1 X 38 kK 0
PR TEA . 9 R R 2 2 iR CH AR K F D 5 36(7) :68-72.
IV LS A ET R L A5, 2012, dbst 721 R RO T AR 2 O BT B
A% iy 1 A 7K B R R B J 2. /<05, 38(10) £ 1267-1277.
FAME, B, EYEE. 2015, b [E KO R K 1 B 25 A 5 PP Oy
WEFE K . B AR HKF 244, 24(2) :186-194.

SCHEE L BRIT L3 S 42 L 4L 2013, 1 kO XU A REAG O R E ST R
% ,39(10):1325-1330.

MR B3 A TR, 5E. 2015, £ F GIS 9 L ¥ 17 6 X 2 R BLUE; 455 1
WFSE. H KK FH2EHM,24(2) :195-202.

FEMLEF LTI 20120 K TT AR W HE I M X 5 T O AR 4
L VEAG AR K 7 . A4 38(10) :1189-1195.

FERF P T XIS2. 2009, ARt X T K 5 R O AR AN 7 A AL K
FE2,24(2):61-64.

BEAS TR F AL 2R 2000 36T GIS 9 3k 1+ K 58 T 9 B K E K
W P4 2 A LR L 25(6) 1 92-95.

St R AE L XUHE T 45, 2012, B TR VAR R TR R O E XU X K.
o E AR S5 33(4) :623-629.

TR A USRS LS. 2013, Gt 1k S M B AL 4 4 L 3t
¢ 58 AR PEAG ik B H N . <42, 39(12) 51642-1648.

HOE B U L AR 201 1. T b i AR T S R PR A A R R R
%24, 22(6) :753-759.

JHT 5. 2012, 2012 4R 7 3 KAER AR R4 . R4 38 (10)
1307-1312.



