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Debris-flow susceptibility assessment using the characteristic
factors of a catchment
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(Faculty of Geosciences and Environmental Engineering, Southwest Jiaotong University ,Chengdu, Sichuan 611756, China)

Abstract ; In traditional application of GIS, the susceptibility mapping based on distinct grids usually neglect
the organic unity of the natural element. For this reason, this article investigates the susceptibility model based
on catchments, using the valleys of the Jinsha River between Jinjiang and Lindangke as a working example.
Firstly, the study area is divided into 1 570 catchments, in which 70% (1 090 catchments) are used to build
the susceptibility model and 30% (480 catchments) are used as validation samples. Secondly, 9 feature
factors, including the melton ratio, average stream power index of catchment, average topographic wetness
index of catchment, catchment elongation, average height of catchment, drainage density of catchment,
average fractional vegetation cover of catchment, average slope of catchment and catchment relief ratio are
normalized and then selected as independent variables. Whether debris-flows occur is the dependent variable.
Susceptibility assessment models of debris-flow are then built using the logistic regression and are classified
into five degrees. Finally, the model can predict well ( AUC = 0.821) through the test of independent
validation samples. Moreover, both the absolute and relative incidence of debris-flows increase with the
susceptibility degree.
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Fig.1 Distribution of debris-flow catchments

Sk 0y Ml A L U, S 2 DB 2% o R A B A s Bl i
Tt v o 2L 5 ) BE AT W R, % 9 A RE R B 5
TE L3R Az Bl B e R/, AT B2 W H A ) I fig
F1 o AR SCK ST X ) melton R4 5 A 294 (]
2a)

dH
Ry = 1 (1)
A A—— P A/ m?
dH MR 22/ m,
2.2.2  JECEBRERAR MR

TR A5 1 7 48 5 SPI |y Moore 4510 32 1 5z Bl i
TR B ZRNRMARAZ M SRS, AT .

A,
SPI = ln(ftanﬁ) (2)

A oA, —— SRS ST iR AE K T A /m
tanB——FF TS AbAR B B2 IE VIR
L —MH& B0 5E 1 /m
Mo SPIARET s B9 R 7E s 2 KA HI R 52 B R frkt
PR st , e 2 W 4558, DN I e A — e R B4R 7Rk +
TR HYSRES o A SO T -1 SPLEAE 3
WA T IR 4 A SE G (1B 2b) .
2.2.3  JRIAF S P 4R KL
Mo I8 10 J5E 4 K0 TWI AT F R B e 3t 3 45 5 UK 1Y
DI, A SR

T™WI =ln(L£25B) (3)

Arp A, —— R B BT LU A K TR AL /m”

tanB——13 5 3 B I E I

L, —— A% BT 5E 8 /m

ol 25—, 3k B 4 K & B0 TWT B RIS, T
I K TR R R U 2 R TW A T M TWI
Tl 5 1 57 7 BRLK R A R B TR D 4
(KT o AR SIS 4 T BB I (0 F 1 TW (E, I 4y
J& 4 A 2c) .
2.2.4  FIAE AR

TR AE (2 BE 2 0 R T BRS04 [ AR S R
SR R B, 2 Schumm 261 7E 1956 4F 4
M T 1 RS R M T 18F , 2, OBtk
R B, it E AR T .

2 /A

BE = == (4)
L /m
A A— R A/ m®
L W S B /m

HoAl 55— it B2 305 Y 14 38 850 5 LR R K
T 2 1) S 7 S 7K 1T g A 6 B K, PRy S B %
T J I IR ) 25 AT AR I B K 1 AR SR 5T X
TSR AE (R A A 4 A (E 2d)
2.2.5  URBCOTIIAE R

4 26 B (VFC) PR A R 2R TR B
B WA G P ge it X LR R H 4 b, VEC
e AR R R, R Z M AR, VFC BB 4R R
— BB R, AR 0 K AR EERE . BB EIBEE XY
HEHEIE DL, VFC 1 $5c KAB AN e /NE AT LA 43 590 3T L ER 1
F0 Sk xf it A KBTI T

VEC - (NDVI = NDVI_. ) (5)
(NDVI, - NDVI_)

K NDVI—AE B B 35 35 50

TS VEC, 3T 545 7 U R T 1 o
B VFC 3453 R 5 D EH(H 2e)
2.2.6 O AR

T BT 3 v R R IR R T P T A AR A A 1
BIE . BF5E X @ T 55 BB ) 58 = B iR 1 ok A TR A
Hi DX, 2 N A2 S KA I B A B, PR 3
TR S PA B T (R A B o A SORE T TR 30T 2 1
BT ANER(E 20,
2.2.7 WmEER

TR 25 R, RS 22 5K K R 2
B, AT




24 TK S Hb B TR Hb R 145
PR (o) P HIHEB A SOH BRI X T ok R 400 4 4
L seop (R 2h) AR
:_EEEF' :dH %ﬁiﬁ%}%/m; AgNIOO
L—— b KAl K /m b= (7)

U e 2 A A5 ] B S R I Jml 4 i (A,
W BB BE | B 2 WP 22 o AR SORF 1 I I8 22 5 20 B
5 4F9 (1 2g) .
2.2.8 BUKRHE

T UK R D, S A — S i R AR R
7K 28 T ARG TR B AR Z L o AR SCRL 100 A% FL T
T 7K T AR O 1R (A= B AR R T B30I 3K 28 4 i
K FREE RN T U N 32 B — i MR K AL e F DX

WA SPI
—2.559~0.241
0.241~1.641

=1.641~3.041

=3.041~4.676

i

0.076~0476 4

0:476-0.876
0.876~1.276
1.276~1.676

o 676-2392

U —
—=JUNON—]

=2242-3.042 % 04370587
=31042-3.842
=3 842429

P A, —— A% T AL /m?
Nyoo——F U3 A 7K R A S B A

A—F R/ m’,
2.2.9  JRBCE YR

PL DEM 55045 21 1 3 B2 B A% S BE A , SR kg A1
L P B S A E AT A 3 R S A B T
A 3 - 2 KT AR SORE 7 U 3801 2 3 3
GRS AEEH(KE 21)

L IR VECI%
07~207
=20.7~40.7
=40.7-60.7

=060.7~80.7
=80.7~94.9

=0587-0.737
=0737~0.861

LRSS e

=3~6
-(~9
=9~15

2 FREBEERFSHRE

Fig. 2 Classification maps showing the characteristic factors of catchments

2.3 FRRERAEN T IH 1k

TERSRIPPAN vh, 2% A4S DA B0 4 49 0 W AN 48—, BU(EL
FEF A —50 ™ B A A R T R A AR A A
5 A IR [R50 AR [R) A R AN S B . O T
P bR ER AT AT LU SRR 70— AR5 A E AT
Gy RAEVAN o ARSI IR [ 3 9 B i b &
B VAT ARG TIH— 1L, R AT

g, =2 (8)
y NU
d,

Ii' = : (9)

A d,—5 i DMET RS D PN R R
KA e Y el

M55 AT F 5 A 1 T8 A i

FIRBA%L
N,—55 i TR R A oh B9 1 3808
NE

L—5% i MR TS A IH— i .

WiaE HEC(8) FI(9) , JF 4% iR 2.2 1 h 4% F T 3
FROE D710 0 9o X E AT I3 — AR Ab B ¥ T 3 45 R0
MFE2,
2.4 PEMELA

W ARG R — AR 5 24 TAME
AR 2 M 2 Tl A e R it 2K R £ 4y
Jsin) L, Hm i) sigmoid pRIFICKE 22 70 4R 1 01 UH Oy R A% 4k
R —AEE R O 0 ~ 1 2 (] i 32 4 10T ) bR, B 3
ST /(1 R



- 146 - Tk A5, & BT I AR AE () VR AT S R PR TN 2018 4E
R2 BEFHRRAREKEEZMA—E
Table 2 Normalized values and debris-flow incidence in each classification of factors
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Table 3 Collinearity diagnostics and importance of factors
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Fig. 3 Debris-flow susceptibility classification of catchments
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Table 4 Check table of debris-flow susceptibility of catchments
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Fig. 4 ROC curve of the susceptibility assessment model
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