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Land-as change a2 one of the main affecting factors becomen 3 key component in flood risk management. This study srives o

Dynamic evolusice, deal with quantifying how changes in land use ® affect the dynamic evelution of flood velnerabdity. The

Foad vunesbii Socdpising of Wuban, which are located in the Yangtze River Basin, have been selected 2 an example. In this

e paper, we e G 1o pather deferent hatoncal peometnic data = sosrces of lnd-se isformation. by propaing
the Simpuoes-domemance index and location mdex 1o snalyse the charscenigia of landuse chasges, asd
bulding a quazestne madel foad a seziex of floed maps

Vohan poriods.
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1. Introduction the rainfall-runoff regime (Whesther and Evass, 2009, Chasg and

On a global scale, flood disasters have increased dramatically is
frequency and intensity over the past decades. Climage changes which
m-emmmmmmmmmﬂqmn

the mpidly of
mmppulm capital o become increasingly
expased and vulserable to flood disasters (Munich Re, 2005). Histoei-
ally, has beea froes *keeping the
pnﬂemyﬁ_mnv«mw-ﬂlvemm (Greea
et al, 20001 From an

Frasczyk, 2008), flood peak (Hollis, 1975; Zhasg asd Zha, 2011),
magaitude (Mahe e ..1 2005) and frequent (Petrow and Merz, .\.ul),
@ changes
cause greater flood risk, the effects of the on
pesk-flows (Brown et al, 2005, Tao et . 2011), fised runoff discharge
(Tumner ez ad,
(Bldschl et al., 2007; 1zcul :oo:xumdmmaum'hnv
measures 1o
analyze the Inrcnﬂ.lon between land-use &m‘a and flood risk.

m(qmmmummmuhp).num“
fulfill the society’s for safe and

The hypothesis of this is that these peatection projects can complesely
resist fioods, but this is just another way 10 push the damage somse-

of floodplaies is inevitable. This raises the question that how we can
counterpoise the development iswes and the flood risks 1o maxissize
the set-denefits of foodplains, at the same tme, 10 essure the
sustaisable development (APFM, 2007). S0 numerows stadies are foces
o dealing with the relaticaship between land-use changes and flood
risk (Schilling et al, 2010k (1) Some scietists have ivestigased
hydrological models to evaluate the bmpact of land-use changes ca
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not more attention has been given to analyze the impact
of landuse changes on flood risk from a social perspective. Valser.
abiliry as the key element of flood risk, reflects the itrinsic character-
lstic of the hazards” receptoss. It is the root cause of the uneven
distridetion of flood risk in differesst regions. Much of recent literature
on disaster science uses the concept of vulnerability to illustrate which
areas are vulnerable to what and why. These researches suggest that
vulnerability “zooms™ the effect of flood hazards (Annan, 1999). Over
the past two decades, the concept of vulnerability bas changed
coestantdy, which his formed several research beasches 1o defime,
evaluate, and measure flood velneraddity: (1) some researchers have
argeed th factoes of food inchading exposure
(eg Tumer e al, 2003; Thickes et al, 2005), sensitivity (eg.
Kiesberger, 2012 eli e al, 2008), and resiliesce (e.g Bikmann
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The digital maps of Wuhan in four historical periods
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Table 1

Spearman's rank correlation coefficient between land use and flood vulnerability

Percentage of land-use categories

Spearman’ s rho

The average flood vulnerability scores

0.6m 1.0m 3.5m
. . Correlation Coefficient 1.000%* 1.000%* 0.800
Residential

Sig. (2-tailed) - - 0.200

) Correlation Coefficient 0.200 0.200 0.400
Industrial ) )

Sig. (2-tailed) 0.800 0.800 0.600

. Correlation Coefficient 0.600 0.600 0

Commercial . .

Sig. (2-tailed) 0.400 0.400 1.000

. o Correlation Coefficient 1.000** 1.000** 0.800
Public building . .

Sig. (2-tailed) - - 0.200

) . Correlation Coefficient 0.400 0.400 0.800
Public service . .

Sig. (2-tailed) 0.600 0.600 0.200

. Correlation Coefficient 0.400 0.400 0.800
Transportation . .

Sig. (2-tailed) 0.600 0.600 0.200

Grassland and Correlation Coefficient -0.800 -0.800 -0.400

wetland Sig. (2-tailed) 0.200 0.200 0.600

. Correlation Coefficient -0.600 -0.600 0.000
Rivers and lakes . .

Sig. (2-tailed) 0.400 0.400 1.000

*Correlation is significant at 0.05 level (2-tailed)

**Correlation is significant at 0.01 level (2-tailed)
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# 2-2 VU AR BUR R EE A S AT M S M R L8 11(2009-2016)(GH 2 4 Hi=100)
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Fofih A SR A AR 55

Fofth J7 &

100

34.5

23
5.6
14.3
10.2
78
8.7

57
124

84

89
3.1

100

346

2.8
0.4
0.4

38
6.5
0.8

09
1.6
34

0.9
0.8
23
5.6

7.1
44
85
32

0.9
0.8
22
5.9

14.1

10.7

100 100 100

3 201 W R SRR R N AR UM S L L5 2009-2016)
225

12578.1 14589.5 17032.7 18614.6 20331.8 21638.5 22961.7 2430.1
4354.1 51474 5915.5 6277.8 6668.8 7043.9 7508.6 7938.9
3264.1 3840.1 43352 4524.1 4759.5 4981.8 52933 5480.6
353.5 4482 562.8 570.4 613.3 637.1 641.7 599.4
476 60.7 78 80.3 89.4
56.1 62.9 69.5 73.8 78.1
160.5 1654 1796 1932 202.8
482 556.1 587.1 612 665.5
819.2 920 1054.8 1085.7 11284 R
1015 1384 159.7 1603 167.4
IR AR
241.6 289.2 3384 358.4 369.9
1131 1357 148.8 156 1624 BN
203.8 2294 261.2 273.6 275.9 oY
4239 531.8 5713 610.5 632.1
1427 173.6 1842 200.6 211.9
1186 1287 139.8 1493 1623
1003 121 127.1 1325 137.9
287.7 3245 389.3 413.7 429.9
702 861.8 1063.9 1207.5 1341.6
1765.4 2058.9 23429 2463.1 2643.1
JEE 13312 16223 2090.3 2178.8 22772
AT PR AR R RS 1034.8 1102.9 1136.7 1131 1219.9
1159.8 1418 1753.1 2190.4 2704.1
409.7 574.5 829.6 1233.1 1718.7
750.1 843.5 923.5 957.3 985.3
14512 1565.4 1823.1 21304 2256.8
897.4 861.4 916.7 980 1030.5
SCAK 38 5 553.8 704 906.4 1150.4 1226.3
ST PR 1074.5 1161.7 1339.6 1481 1646.9
Hofth P b F 55 407.1 5129 6315 762.2 914.9

Hofth 1A 247 3754 461.4 548.7 609.3

=

P

3295192

9898578

4769481

5129097

5002473
4896105
1022
4751298
5147280
98546
71109
27437
134956
95709
39247
95187
9.6
44755
4.5
50432
Al

# 2-3 PAJRIET 2008-2016 4 1 EHR

3397029

9915892

4770108

5145784

5026200
4889692
102.8
4746801
5169091
99730
73427
26303
145261
108833
36428
83991
8.5
43107
44
40884

4.1

3470403

9920216

4757729

5162487

5009482
4910734
102
4717945
5202271
104216
74361
29855
150941
108846
42095
85984
8.7
54110
55
31874

32

3666459

9932679

4764517

5168162

5006215
4926464
102
4715198
5217481
97815
69348
28467
119172
79591
39581
82262
83
55709
5.6
26553
20

3722326

9935115

4789343

5145772

5015177
4919938
101.9
4713574
5221541
115085
73382
41703
116287
76684
39603
86353
8.7
91763
92
-5410
-0.5

3810790

9952122

4807990

5144132

5002755
4949367
101.1
4736326
5215796
92812
65655
27157
104909
58133
46776
82525
8.3
54447
55
28078

28

3893041

9872856

4813044

5059812

4959695
4913161
100.9
4737636
5135220
86774
63809
22965
157536
67477
90059
85358
8.6
80513
82
4845

0.4

3870758 3855027

9613743 9620522

4643374

4970369

4834524
4779219
101.2
5487193

4126550

-0.17

4677540

4942982

4835169
4785353
101
5510644

4109878

2.3
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