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Risk assessment of geological hazards in Song County, Henan Province
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Abstract: Using the ArcGIS environment, a risk assessment model is established by selecting eight indicator factors, including
regional elevation, landform, engineering rock group, vegetation coverage, distance from structures, distance from water
systems, slope, and slope direction in Song county, Henan Province, China. The vulnerability is evaluated under three disaster-
bearing factors: buildings, personnel and traffic. The information volume model and analytic hierarchy process are used to
assess the susceptibility, risk and vulnerability of geological disasters in Song county. The results show that the area of Song
county is divided into low-risk areas, covering 965.34 km?, accounting for 32% of the total area; medium risk area, covering
1 114.65 km?, accounting for 37% of the total area; high-risk area, covering 826.23 km?, accounting for 27% of the total area;
and extremely high risk area, covering 102.68 km? accounting for 3% of the area. These research findings can be widely
applied to disaster prevention, mitigation, and geological disaster risk control in Song county.
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Fig. 1 Site photos of geological hazards in the study area
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Fig. 3 Distribution map of geological hazard potential sites in Song county

<

2 ERES LM
21 fF R

{35 UL D\ T 22 R T3 g — RO 70
W7, LT ArcGIS FRHE T i fi B RHEAAE A %
ST R W 3 i W RO 2 60, SRR A5
S M T VTR M T B R T
ARUIFC

L= VIR =Yg e (=123 (D

s L——Hb iR F 5 R AR5
N——3 A A R 28 X N A 288 0310 17 ¢ 3 TR ke
N——WF5% XA b5 2 3 ST A km?s
S ——HE VM AT FE R kms
S——WF 5 DXL TE A /km?;
TEM AR R 20 7 AU km?
2.2 YRR 3
A X RIS DX M ST 5 5 2 T R A R 3R ) A BT,
B, s, TR, MbE S IR
IKERIEE . B w8 AN U T LT R E S A
WA . R B YR F i 25 m x 25 m DEM %4

n

PRI HA . TAR A A 1 5 J7 XSl 5T K ARG
FEOK R ES . FEA 1 IR B AR AreGIS 22 #hIX 73 it
THIA B B A BB 55 2 A FH PR 5t Landsat8 5213, R H
3 — LA B FR EC(NDYVD R AT TSR I, X 8 M
B B30T g, AR R (D) TS B, 45
£ 1.
2.3 ITFH AR

H 3R 1 AL M BTR R B R S IR s PR R L A
Bl 75 P S SRR G, BER 5 PR SRR T | R B BRI
by DXl 5T 9 T Sy O M R R s A B b X R B FE T 10° ~
250, X, b 5T UK F Ty KRR s B R AR ) AR ]
T [ %) 0 3B b J5 K B e M A v s MBS R T B AR Ry
A E = A 0~ 500 m PN RSS2 rh s JAT I 7K R 6T i BT
EH G kA%, FIH— iR R RN, BRI K R,
ST R Ty R MR

1E ArcGIS FEE T, iz HIMHS 11558 X0 4% A 715 2
HE S T s L DX BT R ) R VR R R, 7E
IR B R FH AR W R 2R B DI o S AR B
X ARG KX gy KIX . i kXA 4 A X, 153 BT
KE Ty kM X EL WE 4(a) . X 1B K % 5 KT
MEERIITGIT UL 4 (b) (c) , 45 R KV 45 & X



- 90 - Hh [ M KCE 5 B iR A 4R %4

x1 SRETNEFHRRERE

Table 1 Classification and information value of susceptibility assessment factors

KT A N/N §/8 fr it
[0, 500] 0.380 0 02146 0.571'5
. [500, 1 000) 0.580 0 0.562 0 0.0316
fei Fe/m [1 000, 1 500) 0.040 0 0.1952 -1.5854
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PEEAS 0.055 8 0.060 9 —0.088 3
s il 0.298 8 0.398 5 —-0.2879
i%ih 03183 03176 0.003 7
I 03267 02230 0.3817
IR AY 5 A A 2 0.1520 0.300 1 —0.680 3
R A A 0.028 0 0.056 3 —0.699 2
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B3 Ghl e ariil 0.036 0 0.016 4 0.783 2
BRI U B )RS 0.016 0 0.0113 0.3452
TRA4 BRI TR A AL 0.188 0 0.117 8 0.467 4
IR LA A A 0.308 0 0342 1 -0.1049
L GO SN Byt 0.1520 0.045 5 1.206 5
R A A AL 0.0120 0.014 5 -0.191 0
BT AN 0.004 0 0.002 1 0.639 3
BRI R A 0.004 0 0.005 7 -0.350 3
[0, 0.5) 0.100 4 0.0553 0.596 7
. [0.5, 0.65) 0.5100 0.294 5 0.549 3
B [0.65, 0.75) 03133 03799 -0.1928
[0.75, 1] 0.076 3 0.270 4 -1.265 1
[0, 500) 0.500 0 0.306 5 0.489 2
[500, 1 000) 0.196 0 0.190 5 0.028 6
PR A4 7 R B /m [1 000, 1 500) 0.1320 0.124 1 0.061 6
[1 500, 2 000) 0.048 0 0.090 3 -0.6318
=2 000 0.124 0 0.288 6 -0.844 6
[0, 500) 0.780 0 0.549 0 03512
[500, 1 000) 0.1200 0.256 3 -0.758 8
PE7K ZBE 2 /m [1 000, 1 500) 0.060 0 0.1101 -0.606 9
[1 500, 2 000) 0.024 0 0.0415 -0.5476
=2 000 0.016 0 0.043 1 -0.9919
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(10, 25) 0.3200 02117 0.413 3
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e 11/(°) SE[112.5, 157.5) 0.1720 0.116 4 0.390 1
S[157.5, 202.5) 0.216 0 0.163 0 0.281 4
SW[202.5, 247.5) 0.124 0 0.1236 0.003 2
W[247.5,292.5) 0.084 0 0.092 2 -0.092 8
NW[292.5, 337.5) 0.052 0 0.103 3 —0.686 2
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Fig. 4 Results of geological hazard susceptibility zoning in Song County
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Table 2  Statistical table of Rainfall level in Song county from 1992—2021

AR 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

AF [ /mm 576.90 675.20 529.60 470.70 959.10 418.10 773.10 589.90 760.30 433.10

F PR i/ mm 48.08 56.27 44.13 39.23 79.93 34.84 64.43 49.16 231.50 36.09
Ay 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

AE RN /mm 657.60 1067.40 690.90 718.40 636.70 565.10 558.80 764.30 924.00 931.50

F PB4 RR i/ mm 54.80 88.95 57.58 59.87 53.06 47.09 46.57 63.69 77.00 77.63
ARy 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

AE RN i /mm 649.50 518.60 674.10 594.80 562.70 745.30 690.10 690.10 642.50 944.40

HEH B R 1 /mm 54.13 43.22 56.18 49.57 46.89 62.11 57.51 53.26 53.54 145.29
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Fig. 7 Geological hazard risk zoning results in Song County
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