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Fig. 1 The boundary map of Guizhou Province

14 1:10 3 Mo TR s LB v R
e R} 55 BRI T B e TR R B R A s

@ 1960-2006 4F- 5 M 2 83 5 st A B 7K
TR T RME R E

3 1960-2005 4 5t M 44 Iy 50 A 3t K 3 il 5%
Bl RTS8 b TR R 8 W I B

TR T B AR « U2 R T I K s R )
ZE 0 IX AT (Buffer) , DEM S 4 3 B 13 1] H2 B
(Surface analysis ) , [ 7K & 34 25 5048 1Y Kriging $i {5
T R o 04 B0 M A 0 1 A X Bk (Feature to

raster) .
3 Ve ik E S RN b

3.1 #MEFHERS 2R

VA 3 B B 0L 28 3 AN JEAC A5 4« (1) H)
TV A1 & A RGBS I 451 5 (2) F & AL
i A A TR R 5 (3) 1A P 78 AR K TR
2l o SRR AT I I FE A PR A ke R R
I, LR M2EF O A AR AR SO HIE
S M AS 1 | - SRR K SCAREE K N 2R TR B
GILRH AR BT T AR R PR ARy
Rk & >25 mm K H A S BIWTZ IR B A
PE A 72 ONDVI, LK V8 23 B B 25 25 52
HF.

AR PR B (X)) B T Hb 3 1) B i R
BB NGB A A WAL RS2 45 2 IR 25
B RIEER EEA TR L BRI PR TET 3 (X)
XPUA i BT A & B B L, M BEIR |
NI 2R R 1) i T S A R e 1 25 FLAE F /K V40,
— I, 15~35° Y le A i & B ol B AR AR RN A
KEW Ve A TR T 1B, BEKE 8 m +
PR Gkt Ja /b AT By i B, (ol e A 2 AN AR e IR
25, NI K e A ™, M A PR A T R R R
RUYe AT LAY, K T2 & M IX ORI A A e 2 X
BRI, >25 mm [K H 50(Xs) S AR R K (X) B3k
s R

BEAR B SR A B EA —E
BSEIN , A E JBT (Xs) B3 R 2 A 1 B AR
T 5 ) DX S b EBCR S P A AR, — T &, e
WHEA TUHSERIKHE Ana AR AEHES K
A= YA I DY BT Z (Xeo) 1 S BT 73 2 R,
YT i NI R sl sl AR



114 TR 55 SN BRI R4 T K Ty AT 1397

) B AL T RIS B (X0) 25 S Bk
PRORAPAEAE 25 5, FE 1T 5 M B2 7K i B8 R XA AR ol
FREE, 7 v [l e 33 0 b 5T o 58 & B AR RT3 i 7 o
Jp B Y Ve B A TS 500, R
J5 2 (Xe) BT AN Mo 26 1) T A, ot B4R
Hiu B A ARFAEL, SR T M E R AN O S
KAV, MHBXT I A T & B WLEAT —E il
HlFE 9 s NDVI(Xo) S BT HE 4 A9 78 3 P B S5 A
B A RRA B pE R AA B B R A [ 1
FHRRR KA BA AR, )7 22 fife b R A2 i L, %
VAT kT BARAE T A % —E ik
T N 7K ISR DX, B VA 7 0T 114 s X K i 4
22, ] K 5 Al BE D3G5 e A T R A A R A
X380 TR I, 3 YA 45 B4 3 (X o) BEAE 52 I (R -1
Z—s
S RS HA) o3 B Pl e 1 s .

3.2 AFIHEAE

SRy 7 358 5 M 8 A1 T K R R I e B R AR OG
PPN R T, A S0 5 22 53 B O R DG A% 23 A ik
A7 5 PR 1 1 o

772243 #1 (Analysis of Variance ) i 12 1 55 A~ [7]
S A A8 S o AR S R BT RIS, DUBA S AT 4 R R
X R GE45 S5 0 g 0 RN % g A5 T PR
TTHRFR I3, IXF 25 RIS v I8 A7 It 1 53 A1 5 B
HEAT 5 22 3 A 6 AN e A i 7 R 1 4% S5 R B
HOR AR I I A 25 55 O 280K, o sg i [N 1
A AFGIREE A T AR 25 SR e A

R1 RARRE

TR B SR e 2 W2 e, Ha bR A
EwWoF
S = i(X,, -X)/(n-1) (1)

Ko, S MBI T 5 225 X, hsgi ]
TN [F)JZ AT e A i 0 53 A1 9% B (45 )2 R B
s e A T AR LRI AR) 5 X e i AE 2
M E] -~ F (%) 43 A %8 3 34 {H (U8 A It A 28055 LA B TvD
FO) 5 n Rz R %) i 28

MM AT G R 2 DB A ST R AT
i 7 PR R Z R OCRR BE A 2 BT o AHOC R BRE
K, b ] AR DG PR 5, B IR 22 ) A2 A8 LY
52 MM, Fom #5 B ST PR, 7R
ArcGIS B4+, Spatial analyst tools H' Create signa-
tures T =L, AT 6 & i AAREAS B A — 2 A A i B
T SRR ST, TS HAai 1 2 AR DG R A
FEIE , T F A B AH G R B o 0.5, W3 B 2 4~ A 5
AU LR O, B A W B L, it
PR — AL R FAEACER T B A0 ST (9 ) A RV
Wik,

3.3 RARS & MHEITM

AWEFE R G B B AR LI e A T 5 &
PR, B AT AT S e I s AR B 15 B
K, FW 7™ A M B K A T REME R, 5 B R
TR ST R

(1) BAoph 544 R 2R XX Ml 3 o ok A= (L)
PEALIE Bt . 7ESEPRTHR Y, SRR A

Na & FatR R

Tab. 1 The classification of debris flow impact factors
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Tab.3 Correlation matrix of impact factors

X X> X; Xy X5 Xs X Xs Xy Xio
X 1.00 -0.02 -0.14 -0.14 0.02 -0.03 0.01 0.28 0.19 0.03
X5 -0.02 1.00 0.02 0.00 0.00 -0.05 -0.01 -0.16 -0.25 0.02
X; -0.14 0.02 1.00 0.90 -0.14 0.04 0.01 -0.06 -0.08 -0.02
X, -0.14 0.00 0.90 1.00 -0.14 0.04 0.01 -0.06 -0.02 0.03
X; 0.02 0.00 -0.14 -0.14 1.00 0.06 -0.01 0.01 0.01 -0.04
Xs -0.03 -0.05 0.04 0.04 0.06 1.00 0.00 0.01 0.08 0.04
X; 0.01 -0.01 0.01 0.01 -0.01 0.00 1.00 0.03 0.02 0.00
Xy 0.28 -0.16 -0.06 -0.06 0.01 0.01 0.03 1.00 0.30 0.06
X 0.19 -0.25 -0.08 -0.02 0.01 0.08 0.02 0.30 1.00 0.17
Xo 0.03 0.02 -0.02 0.03 -0.04 0.04 0.00 0.06 0.17 1.00
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Fig. 2 Spatial distribution of impact factors according to their degrees
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Tab. 4 Assessment factors and their information

quantities of debris-flow susceptibility
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Tab. 5 The statistics of debris flow distribution in the study area
5 KM LEA R R IX ] T A (km?) TR (%) P& =) Sy (4h/1000 km?)
WAL & IX (~3.6909)—(~1.8901) 28332 16.09 10 0.35
K5 KIX (~1.8901)-(-0.8568) 50 700 28.78 43 0.85
b5 K IX (-0.8568)-0.0878 45132 25.62 69 1.53
R K IX 0.0878-1.1801 33 168 18.83 98 2.95
Wi oy K IX 1.1801-3.8666 18 816 10.68 126 6.70
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The Susceptibility Assessment of Debris Flow in Karst Region
of Guizhou Province

YUE Xiliu”?, HUANG Mei", XU Qingyong’, CHEN Changyan® and GU Xiaoping’

(1. Key Laboratory of Ecosystem Network Observation and Modeling, Institute of Geographic Science and Natural Resources
Research, CAS, Beijing 100101, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. Beijing Institute
of Hydrogeology and Engineering Geology, Beijing 100101, China; 4. BGI Engineering Consultants LTD, Beijing 100101,
China; 5. Guizhou Key Laboratory of Mountainous Climate and Resource, Guiyang 550002, China)

Abstract: Guizhou is a typical karst mountainous province in China, which has unique geological disaster
mechanism due to its unique geological environment. In this study, 10 factors were selected as the possible
impact factors, and the cluster analysis and correlation analysis methods were used to identify the main risks of
debris flow factors. Based on the techniques of geo-information system, information model was used to evaluate
the spatial pattern of debris flow susceptibility. Soil erosion is identified as the most important factor to influence
the occurrence of native debris flow, while fault has little impact on debris flow. Factors of soil erosion, slop,
aspect, rock characteristics, land use, NDVI, distance to gully and days of daily precipitation greater than 25mm
are proved to be independent and representative factors, and they served as indices for susceptibility assessment.
The results show that 29.51% of the regions in Guizhou are heavy susceptibility regions, which were located in
western Guizhou and the mountainous area, such as Dalou mountain, Wuling mountain and Miaoling in northern
Guizhou. The central and southeastern Guizhou is identified as relative less susceptibility region. Heavy
susceptibility areas have common characteristics of steep slope, low vegetation coverage, featuring with dry
land, industrial and mining land, and are subjected to serious soil erosion. The debris flow density in heavy
susceptibility region is 19 times of that in the low susceptibility region. The effective way to decrease debris flow
disaster is to strengthen the management of dry land, industrial and mining land, and the area with lower

vegetation cover.
Key words: karst; debris flow; susceptibility assessment; Guizhou; GIS
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