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Fig.3 Landslide susceptibility evaluation factors in Miluo City




- 118 - i o W & 2024 4F
3 ¥ &} X -3 e R s &t & KA km? WY/ CF{E
4 A E LR ﬂiﬂ[‘fkﬁ"fﬁ\ [0,300) 109. 41 23 0.867 0
[300,600) 113.03 12 0.734 0
4.1 BESEHETINERSKRE [600,900) 100.35 18 0.815 4
FARAL OF BRI IR P AL T e T (01200 s el
fh o . HiB/m  [1200,1500) 77.92 13 0.773 8
jEJ"H‘XE( E[] CF {ﬁ)’ﬂzj‘j fé| ~ E%kﬁi?ﬁiﬂiﬁjﬂ [1 500,1 800) 66. 63 7 0.744 6
(1 BR AR, BREAE KL, [1800,2 100) 60.76 0.838 6
%Uﬁﬁ SPSS HEH4 9% MLP Jr ksl 125, 4 =2 100 L. % 03402
. [0,300) 247.24 20 0.637 2
%o WFSE X BT /N A3 18 30 m x 30 m 4T H [600,900) 217.41 12 0.520 8
TR RS JEkZ  [900,1200) 200. 99 22 0.750 3
BEB/m  [1200,1500) 181.32 11 0.594 1
(1) FIH CF BRI AP R 4593 251 0T [1500.1 800) 155 42 < 0.407 9
W CFE(F2) . B 142 MNESOSTEARIE T2 5 [1800,2 100) 126.08 16 0.660 0
TR CF B A T =2 08.68 35 06646
0,300) 271.55 13 0.4317
/\ v ZAS ( 0 ‘
FR AR AR, T RG22  A B 1300.600) 37 71 4 0.421 9
£2 FREFLG [600,900) 207.20 0.428 0
. o PRI [900,1200) 181.50 9 0.554 1
Tab.2 Evaluation factors classification BigS/m  [1200.1500) 155. 82 10 0.563 8
IFHET 2RI KA km® BB/ CFH [1500,1 800) 132.21 0.506 5
[0,50) 580.04 6 -0.0549 [1800,2 100) 109. 26 0.714 4
[50,100) 826.36 37 0.566 6 =2 100 370. 64 85 0.830 4
[100,150) 81.12 22 0.890 1 o i ‘ i
dpny  [150:200) 46.35 14 0.902 2 (2) Ry F2 v A B SO0 A | B AL BE B 70 % T
P 200,250) W5 0809315 BRI EE AR B BRI 100 A % A B %
[250,300) 27.78 15 0.963 1 100 A5 % A W B 8658 ( ¥ 43 A 16 L) 3t
[300,350) 19.87 11 0.917 9 =
=350 47.18 19 0.9222 ZH R DR AR B A A RS 4R R A AR R SPSS &k 1R
[0°,10°) 1401.99 36 0.428 6 P RI2% MLP #4720 87, T F 30% REAS #4756
[10°,20°) 160. 87 64 0.926 0 s T
[20° 30°) i 2 0898 9 UE ., TERIF RPN R BB % 2 - FIH 2 i
W) s 0 ossss VK30 mx30 m BOMHRS B KB B T
L40°,50°) 1362 095 BRMATHAER (RS, E4) . RN S &
— OB 0 cLOOY L 191,56 kB 86 AN BB, o it
1t 188. 64 12 0.5339 P B 60. 6% , >R HAZWCE B /R R AE ith 22
AL 180.71 9 0.454 0 (receiver operating characteristic curve, ROC) AT
xR 212.72 19 0. 666 4 W M4 F B area under th .
B il K 21442 13 0.776 5 H /3% rE , Z U~ (area under the receiver
i 194.74 19 0.654 4 operating characteristic curve, AUC) {5 0. 963 >
[iTE] 194.84 13 0.626 6 0.5, 5 RbEEENMEF (B S) .,
i 222.45 18 0.636 1
(B[4 214.97 19 0.662 2 K3 BEMEESRBEESTER
X2 G5 1 83 It Tab.3 Landslides distribution for each susceptibility
#t - kA 989.16 42 0.433 9 . .
[y classification
T IR A S AR 5 By A/ km? W /A o el %
Wk R S14.87 90 0-798 8 5K 538,06 s 28
Al I B IR 2 5 & IX 562.00 16 11.3
Feriil 59.52 ? 0-700°3 5k IX 366. 82 36 25.3
L QAW = e KX 191.56 86 60.6
A B A 102.41 ! 0.658.6 &it 1 658.44 142 100.0




554 4]

PIARE,AE: WIRE A TH B T IS AN - 119 -

SRS K
L ET LS
[ w5 mbex
[ s mhex
| EREE

4 HEMEESEETNER

Fig.4 Landslide susceptibility assessment result for

Miluo City
1.0 —
sl
m 06T
®
0.4
0.2 /
00 0.2 0.4 0.6 0.8 1.0
1

5 ROC B4R
Fig.5 ROC curve result

4.2 BEEREHETNESR

TH 27 94 35 A B PP A e 37 O TR 3R DL
WA E ., G BORNE R | B 2 H 2 A
W R AR 380 DX P o S S A | S TR
BACR I I, I sk HOR AR R] (R 4) ¢

HER 4 WL, % T B0 B AR ] TR 5
115.7 mm, fz K4 309. 5 mm, il i3 % #F 58 X
1980—2017 4¢ H KM 4e 1, KT 115.7 mm &R
SRR RECH 196 U, tHBLRES S 0. 43, BN A [R]
R P, (ER 043, AR P, e o) BRI

F4 MRRAMERKBREZEMERITMERNE
Tab.4 Occurrence time of large landslides in the study

area and the corresponding rainfall

frd geknie CH S SRR TR
JILHE  1995.07.01 109.9 191.3 163.1
MR 2002.07.06 89.1 359.2 309.5
TESEL 2006.07.06 134.8 109.8 115.7
HERFEL 2009.05.13 95.6 129.3 132.2
WAL 2014.02.20 149.3 350.6 381.6
JIILEEE 2016.07.04 41.7 232.9 305.8

TSR RGOS B (R 3) . R 2.2 th ik
FTHEARBOH i i Y G PN 25 51 (K 6, 5)
e o FE G X 1 A B 1K+ A 6 DX B AR A 6 X 1
4353 K 197. 61 km®,377. 80 km® ., 586. 05 km® .
496.98 km® , H: APl = fE R X 7 55 88 Ab ¥ B, (51
I 5 B 62%

fER S X

[ [SHET
kX
M efemix

0 15 km
] —

B i e x
6 HFHRHEERMEEMER

Fig.6 Landslide hazard assessment result for Miluo City
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Fig.7 Landslide vulnerability assessment result for Miluo City
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Fig.8 Landslide risk assessment result for Miluo City
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Landslide risk assessment in Miluo City of Hunan Province

ZHONG Linjun', WANG Jixiang' , ZHAO Shuanglin', DAI Cong’, ZHANG Shuai’
(1. Hunan Province Geological Disaster Survey and Monitoring Institute, Hunan Changsha 410000, China; 2. MOE Key Laboratory of
Soft Soils and Geo — Environmental Engineering, Zhejiang University, Zhejiang Hangzhou 310030, China)

Abstract; Miluo City of Hunan Province features diverse and complex topography, rich landforms, and frequent
human activities, resulting in a relatively high incidence of landslides. In order to prevent the casualties caused by
landslides, the authors conducted landslide risk assessment and proposed corresponding risk control measures.
Firstly, the latest landslide data for Miluo City were collected, and susceptibility of landslides in Miluo City was
assessed using certainty factors and a neural network multi — layer perceptron approach, on the basis of factors
such as elevation, slope, and face of slope. Then, the landslide hazard under rainfall conditions was evaluated.
And the data of buildings, roads, and the population distribution threatened by landslide were collected to assess
the landslides vulnerability in Miluo City. Finally, landslide risk assessments results were obtained through matrix
degree division and risk control strategies were discussed. The results indicated that the western and eastern part
of Chuanshanping Town, the western and eastern part of Bishi Town, the eastern part of Sanjiang Town and the
eastern part of Changle Town were in high risk of landslides. The areas cover approximately 239. 56 km” and en-
compassed 103 landslides, accounting for 72.54% of the total landslides. Effective landslide risk control requires
a combination of point control and area control, implementing both people — oriented and technical preventive
measures. The research findings could contribute to the scientific and rational implementation of disaster preven-
tion, reduction, and post — disaster rescue efforts, holding significant practical importance in enhancing social
safety, stability, and economic development.

Keywords: landslides; hazard assessment; vulnerability assessment; risk assessment; Miluo City
(BEHE: M)





