Journal of Risk Analysis and Crisis Response, Vol. 3, No. 4 (December 2013), 192-200

Assessment Research of Bijie Drought Risk Based On Cloud Model

Ying He
School of Finance, Guizhou University of Finance & Ecnomics, Guiyang 400020, China
*E-mail: obying@163.com

Received 20 November 2013

Accepted 13 December 2013
Abstract

This paper chooses 8 cities and counties of Bijie area as the research target. With the research foundation of natural
disaster risk theory and drought risk formation principle, we start from dangerousness, exposure , vulnerability and
the ability to prevent disaster to filter out 23 indexes range from social status, economy, weather and geology to
construct the assessment system of Bijie drought risk. To solve the uncertainty of quantitative description for
drought risk assessment index and the judge of assessment result, cloud model and entropy weight method are
implemented to decide how much percentage the city or county belong on each index. In the end, we use the weight
of 23 indexes to get the drought risk level each city or county belongs to. The result reveal that Weining has the
highest risk while Bijie, Qianxi, Zhijin, Hezhang have higher risk of drought occurence and Dafang and Jinsha have
normal risk, Nayong has lower risk. This research aims to help governments at all levels to prevent drought and
provide decision basis to reduce drought loss.
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Fig.1 Normal cloud and digital characteristics

(Ex=5,En=1.5,He=0.07)
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Tab.1 The assessment index system of drought risk

WE R TR e e EAY TR BE
iR Uy 0.0187 i 55 7k AR N KR Uy, 0.0319
AR Bk U, 0.0457 Aol ik Uy 0.0533
HiEE % U, 0.0304 Magate N A bedl Uy 0.0214
TR U, 0.0539 RMTHR KA U, 0.0184
TS a— KB U 0.0425 2% SRR Uy 0.0204
KB Ug 0.0441 #ifr GDP TMPAH/KE U,y 0.0521
FEARFE AR U; 0.0573  ByjichitSs e AL AKHATER Uy, 0.0595
Brtsd s Uy 0.0663 2l ) WA LRI U, 00716
HuJ% KHEHE Uy 0.0650 KERASBLEN Uy, 0.0595
FHIE Uy 0.0448 HHKT FERZ A ] Uy 0.0471
AT ANn#EE Uy, 0.0235
R - Pl Uy,  0.0254
Tk g Uy, 0.0471
K2 B )\ /MR e R B E
Tab.2 The data of 8 counties/cities in Bijie district
b AN KoyE BwE  gwH YIgH O guER O mrHE MEs
U, 13.50 12.70 14.70 15.40 14.90 14.40 14.30 11.90
U, 749.70 818.80 729.40 1020.0 1195.8 995.40 796.7 815.6
U, 39.2 29.1 283 245 26.3 317 403 316
U, 44.40 40.00 97.20 48.00 90.40 45.00 71.20 72.20
U, 4.35 4.97 4.18 3.93 6.31 4,01 8.23 5.23
U, 14.50 17.50 14.00 12.00 21.50 17.00 27.50 16.00
U, 196900 83500 126800 111800  643.00 565.00 2009.00  1200.00
U, 16.95 28.58 14.20 15.150 15.52 16.69 14.46 16.62
U, 7.54 9.86 7.06 8.12 7.86 7.93 18.80 9.93
U, 17.92 18.96 15.19 16.99 16.50 17.44 14.37 16.81
U,  356.00 267.00 312.00 230.00 274.00 311.00 164.00 187.00
U, 13380043 8371062 100116.67 91814.33 77922.48 64804.10 10183148 5555257
Uy, 19545085 5036057 6299419  140309.19 53677.48 100596.71 84175.05  77912.24
U, 298200 251600  27.3700 283300  26.1000  25.6700 315900  29.9600
Us 388600 11566 409000  99.1300 38.46 23.01 24.8800  36.4200
U 10.40 15.10 10.50 8.60 15.80 14.80 14.90 14.80
U, 6.90 9.9750 7.3000 4.4750 11.00 125250 94250 104750
Uy, 08923 0.8857 0.7918 0.6909 0.7596 0.8696 0.9867 0.9639
U, 768100  105.24 102.38 139.61 69.69 224.67 57.29 59.81
U, 68433 6.0314 9.5495 109786  10.7695  4.4024 0.9748 1.3895
U, 406417 345350  3831.37 345568 353621 339821 362821  3825.16
U,, 120313  1067.88  1164.88 14435  1087.88  1101.38 961.88 108375
U, 01963 0.2064 0.2136 0.2022 0.1995 0.1856 0.1422 0.1580
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Tab.3 Level grading of drought risk assessment
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U, 1100-1400 900-1100  650-900  500-650  0-500 U, 0-20 20-24 24-28 28-31 31-38

U, 0-14 14-22 22-30 30-38 3850 U 0-30 30-55 55-80 80-100  100-130
U,  91-105 77-91 63-77 44-63 0-44 U 05 58 8-11 1115 15-20
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Tab.4 The normal cloud standard value on drought risk

b R GRS IR B B

U, (18,1.7,0.1) (15,0.85,0.1) (13,0.85,0.1) (11,0.85,0.1) (54.25,0.1)
U, (250,212.31,7) (575,63.69,7) (775,106.16,7) (1000,84.93,7) (1250,127.39,7)
U, (44,5.1,0.1) (34,3.4,0.1) (26,3.4,0.1) (18,3.4,0.1) (7,5.94,0.1)
U, (22,18.68,0.3) (53.5,8.07,0.3) (70,5.94,0.3) (84,5.94,0.3) (98,5.94,0.3)
U, (1.75,1.49,0.05) (4.5,0.85,0.05) (6,0.42,0.05) (7,0.42,0.05) (8.25,0.64,0.05)
U, (6,5.1,0.1) (145,2.12,0.1) (19.5,2.12,0.1) (24,1.7,0.1) (30,3.4,0.1)
U, (250,212.31,8) (700,169.85,8) (1150,212.31,8) (1650,212.31,8) (2100,169.85,8)
U, (29,2.55,0.1) (24,1.7,0.1) (20.5,1.27,0.1) (17,1.7,0.1) (7.5,6.37,0.1)
U, (21,2.55,0.1) (16,1.7,0.1) (12,1.7,0.1) (9,0.85,0.1) (4,3.4,0.1)
U (21,1.7,0.04) (17,1.7,0.04) (13,1.7,0.04) (9,1.7,0.04) (3.5,2.97,0.04)
U, (365,29.72,2) (300,25.48,2) (235,29.72,2) (165,29.72,2) (65,55.2,2)
Ui, (140000,16085.14,1500)  (110000,8492.57,1500) (90000,8492.57,1500) (65000,12738.85,1500) (25000,21231.42,1500)
Uss (195000,21231.42,1500)  (150000,16985.14,1500) (110000,16985.14,1500) (70000,16985.14,1500) (25000,21231.42,1500)
U (34.5,2.97,0.05) (29.5,1.27,0.05) (26,1.7,0.05) (22,1.7,0.05) (10,8.49,0.05)
Uss (115,12.74,0.8) (90,8.49,0.8) (67.5,10.62,0.8) (42.5,10.62,0.8) (15,12.74,0.8)
Uss (175,2.12,0.1) (13,1.7,0.1) (9.5,1.27,0.1) (6.5,1.27,0.1) (25,2.12,0.1)
U, (14,1.7,0.08) (10.5,1.27,0.08) (7.5,1.27,0.08) (5,0.85,0.08) (2,1.7,0.08)
U, (1.15,0.13,0.005) (0.9,0.08,0.005) (0.7,0.08,0.005) (0.5,0.08,0.005) (0.2,0.17,0.005)
Uy, (2275,19.11,1) (180,21.23,1) (130,21.23,1) (82.5,19.11,1) (30,25.48,1)
Uy, (1.25,1.06,0.1) (4,1.27,0.1) (6.75,1.06,0.1) (9.25,1.06,0.1) (12.25,1.49,0.1)
U, (1500,1273.89,8) (3150,127.39,8) (3475,148.62,8) (3825,148.62,8) (4250,212.31,8)
U,, (400,339.7,5) (900,84.93 5) (1125,106.16,5) (1375,106.16,5) (1750,212.31,5)
Uy, (0.075,0.06,0.007) (0.16,0.01,0.007) (0.18,0.01,0.007) (0.2,0.01,0.007) (0.255,0.04,0.007)

0 20 40 60 80 100 120

B2 ESRBE

Fig.2 The normal cloud membership
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Tab.6 The evaluation result of drought risk level for 8 counties/cites

ENE {i5 B K B i RAEYR
BB T 0.2 0.24 0.22 0.28 0.19 B
K& 0.24 0.23 0.42 0.14 0.07 — %
E DITEY 0.06 0.19 0.31 0.32 0.21 B
SWE 0.13 0.27 0.33 0.26 0.16 -k
4B 0.07 0.17 0.31 0.35 0.24 Lg)
Yl £ 0.19 0.35 0.28 0.21 0.13 BU&
BT B 0.23 0.17 0.23 0.17 0.24 [
R 0.14 0.27 0.3 0.35 0.11 L]
x5 BT AL AT E
Tab.5 The average comprehensive evaluation value of cloud model for Bijie city
fatr K B B BE & fatn {5 BUE — & B &
U, 003 o021 084 002 014 U, 1 0.03 0 0 0
U, 006 003 097  0.02 0 U, 0.29 0.97 0.08 0 0.07
U, 064 031 0 0 0 Uy 0 0 0.03 0.94 0.17
U, 049 053 0 0 0 U 0 0.31 0.78 0.01 0
U, 022 098 0 0 0 U, 0 0.02 0.89 0.09 0.02
U, 025 1 0.06 0 0 U, 0.13 1 0.08 0 0
U, 0 0 0 032 074 U, 0 0 0.04 0.96 0.18
U, 0 0 0.02 1 0.33 Uy 0 0.08 1 0.08 0
U, 0 0 003 022 058 U, 0.13 0 0 0.27 0.68
U, 019 086 0.02 0 0 U, 0.06 0 0.76 0.27 0.04
U, 09 009 0 0 0 U, 0.17 0.03 0.25 0.77 0.3
U, 093 003 0 0 0
0.5 < TSRS, 4 BRI T BT 7 0 MU i,
) _ i7 Y
v W, BE. A48, HEENTRREXK
1 I , , -
X — U 1 < 2 i‘fﬁl%y j(ﬁgx‘\ %Y’/"E:E‘]?EK%NK@*H&’ ?V‘]?E
pE)= 7Ty <xsx (10) LT R B MR
i
x> X, LN R
1, 5 RT BHEA TSR

XL 7 T R RS VR AR 25 5 VAN Y
SGUR, T RURIL— BB SR A TR T, XU P
HAUT HANF R S5 2 1 R L I X AR, Te
ERE R e SRR LT e £, R SIS
WA BRI ZER, B E R
.

5. &g

AR SCAE S I P AT AR 9 U TN IR A 56
WEFURCER, MG ZEEE. a5 PRI B 9 Jok i
R 725 DU A 5 T A0 7 1 1 X T 52 ok 3 KU DR A 4
PR R T 5 H RS VEN e b 2 = A
Hf s ME RO 45 FE A0 52 BN P O 0, H
BT ITHAURIES SR 2 SRR, DL
X ) 8 ATl BRI R, I D S B

Tab.7 The evaluation result of fuzzy evaluation

Ao & BUIR R OBE m BRISGE
Ee i 053 040 057 047 053 — &
KIi7E 044 027 061 047 053 — &
TSPEE 054 034 045 039 048 ik
4&ybE 055 041 046 034 048 i
445 053 033 050 045 048 115
gL 038 028 048 029 051 &
BTE 054 038 056 044 046 — %
#=E 036 024 047 029 045 —

K AR PP XI5 0 AU, AR T
SAEMIZR G VP 5, B e 1 5 O KU
PP AR E A AN E PR A 85 R AR I E
B ANA R P o S X Bt DX 5 i o R
ITERETROT, T R R U R XU X, %
N ARG R KA 0 I R AR
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