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A Comparative Study on Debris Flow Hazard Assessment Based on
Information Volume and Disaster Entropy: a Case Study of Songpan

Section of Chengdu-Lanzhou Railway

LEI Qingging', XIANG Lingzhi'?, LUO Liang', ZHANG Jiyan'
(1. School of River and Ocean Engineering , Chongqing Jiaotong University , Chongqing 400000, China; 2. Key Labora-
tory of Geological Disaster Reduction of Highway and Water Transportation in Mountainous Areas Chongqing Jiaotong

University , Chongqing 400000, China)

Abstract: Focusing on the Songpan section of the Chengdu-l.anzhou Railway as the study area, the
study analyzed the distribution characteristics of debris flow based on field investigation and the re-
gion's basic environmental geological conditions. Nine influencing factors were considered, including
elevation, slope, rainfall, lithology, seismic intensity, normalized difference vegetation index (ND-
V1), distance from faults, source material reference value (HI), and watershed shape coefficient. Us-
ing GIS technology, two different models - information volume and disaster entropy - were applied to

classify and calculate each assessment index layer, and the debris flow hazards were assessed. Results
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showed that, according to the information volume model, 87% of the total area in the study area was

classified as moderate hazard or above, with 65% of the total area within the debris flow ditches classi-

fied as moderate or higher hazard, covering 31 ditches. In the disaster entropy model, areas with mod-

erate or higher hazard levels accounted for 81% of the total study area, and 80% of the total area with-

in the debris flow ditches were classified as moderate or higher hazard, covering a total of 38 ditches.

Compared to the actual distribution of hazards, the disaster entropy model provided results that were

closer to reality.
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Fig.1 Distribution of debris flow in study area
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Tablel Classification levels of assessment factors
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e itk

W B PR AACIRAE B o R R e e
40 S v JRE SRR A e AR AL

40 I g - R v JRE SRS S RS A e A
B RE - MR R

R AT R SO

5 M SR - SR SRR R SIS e B JS  I CA A H
R M 1 v R ROIR OB R 2

BCRE AR ] v R SRR T BOR e A
BOTUHOR S R A AL BRI e il

%

© 00 NN ;> Ul R W N =

®3 MIRRMREEESE
Table 3 Lithology -classification of small watersheds in

study area

=4
e

A

BB RIR 45 0 o 2

B ER I s TUA A A

B i B AR THCE s e s R A
BCRE AT IR] Hh RS2 R B e D B e A

B B R R R AR e AR A e il

A4 M B v JRE R AR e T O SRS R L
5 B v JREJEOR D B s R

WRE PR ZROR s A A

WHREYOIRAE B A 2 1R A

© 0 NN > Ul N =

—
—

25 HEZE

(IS VAR R /A S I i O o v B e B L
TERE N VIE, X AR (R L 2(0)) . H
R R A o Bl S B R SE B R SE B
IR (5] I 3 23 75 1 3 45 18 B, DL BUR 10 o
PR AR, Ve A B A IR B i 2
FE PO RRARREZNNRZ —

2.6 PA—LEEIEH(NDVI)

ND VT i B2 % #5561 1854, (8 8 %o
B S OB o BN LA T B AR K
B AR AR T 2 L R R LR A B
X YA LY AR E AR T B X R

926

NDV 145 #8845, A 9k 2 o5 230, Je A i
BMAENDVI>0.8 F(F 1.8 2(g)),

27 BEEHENES

5% X P9 U8 A 9 74 3 B 43 A AR R YT R A
Ly By 24t b, By 2 aly e LB — 2 T AR 1Y A AR 2
P, DT R AT T A A 11 52 8 M A B0 T K i
PROEE S A MVA TR W R R AR A, E AR
B 24 500~1 000 m M =>2 500 m N (% 1, K
2(h)) o sk Hp o0 3 7 24 04 1 B RS2 e T T S o T
B I A R e R R ST, 6 O 3 A B
[N

2.8 RS R{E(HI)

1952 4F , A.N. Strahler ™ $i i 1 £ 55 & i &
(Hypsometric Curve, fij # HC) , F) H i £& £ 43 {8
HI Y R /N 5 2 K] 43 3 3 i) b 558 3 Ak B Bt - 4 48 30
HI>0.6, # 4E ] HI & 0.35~0.6, # 4 # HI<<
0.35. T AR A2 i 4 (HC) JE 20 7 S A MR 43
SR R Hb A AR B B B g AR CHAR R AR . A
SCAR A 5T XA H AR HE L L 8 HI 4328 < 4 4F 9] HI
=>0.6, FAEW HI A 0.4~0.6, Z4E 1) HI<C0.4, [&] i
DX A i B A fE HI y 0.4~0.6 (% 1,
Bl 20i)).

29 REBERBEH

TE IR 2R B4 e o T R G At 3 it B TR) £ Y kA
A Bk 7K 1 A AL, 5% i) 38 35 P 1 D VD 4 el —
ML T IR R EGE T 1, U R R
B, B 7K A% 48R 5, 8 25 By AE J B[R] P e S T Y
4 Ml 3R AR A, B SR R I W AL, S WA L) 5 Y )3 B
AL T A RIS XN R AT R A AR AR T R
ZHN1.2~1.4(F 1. H2()).

3 MRTIE
31 EREE

SR IR VAN TN T 05 G i 5 R A
b D3R 0 00 A 40 o £ S (E, RIS R E A R
ANRATAT 52 0 PR 3855 F 50 %) G 22 [ B 4 0 AR
11 DB BIF 506 G 2 e B . YR A K 32 2 A I
A RS B K E S
R B R (D~ )R GEE R



Y EEEE PGS E BB, AWM
Al REMEBOR B e AR U I AT A B R 4y, B
D25 B 715 B B
N./N
S./S
AP X PR A N RE 20 A AR X B TR
N bR E ST S I X & XA Sk
5% X R TR R
2) TR A PEAG BT R B S
, . . NJ/N
[=>" LX,H)=>" In 575 (2)
X LM R IT A B R n B S 5 R W
i Y I>0M, BB R E LA AT RETE O TR,
£ B 1 R A A R o 1<20, 1 B e A I & AR i T
RETE /I 5 T8RN i 06 1 A gl A1

(X, H)=1In

(1)

32 REME

W AR5 2l R E M R R B A 5 BT
A PR T B A5 B AR IO R T A9 B
oK A W 2% PR 1~ 0 B7F 5 8 A B 52 i R, DTG 743 £ 4%
ASHF AL AT R 2 R R FAE
HR A R Z A0 E RS ek, 2 N B85 iR Y
AE 1 52 e, St S A 2R K I L o A R AL AR R A
IR AT fE B P o B 1 A A R A S 3
e B I v A, il A T 5 0 I, 4% (3~
6) 15 fE B P AL, B -

Fij: rij/z?:lrh‘ (3)
Ej:_kzinleljlnFij (4)
1—E,
W (5)
zjzl(l o EJ)
P,ZZ:?:lWJr,J (6)

A, S AR VA T 5 ) R 5 IR I T 5 R
e N7 A e B AE 5 By 0 9 7 AR i AR ARG E R
WA A TR R ER K = 1 /Inm; w8 WA K519
KUHE ;PR fE R PEAE

PACER G VAR, FAR B, 2% T A 3 4 22 1Y
A REPEBOR

4 RARERMETN
41 EERETFNER

AR A7 5 v 0 JU PR 5 O X Ml SRR O, 5 B

SRV RS I IR A (D ~(2) 15 H
FREME (R . A2 TR LE S T8 bR L
TR 5 B R R s, JLMH 8w R AR T B
%N

m 240 DLAR b, & R ) AR S LA 3 000~
3500 m 3 FE 7E 35°~45° B [ 7F 800~850 mm . i
B W72 I 25 500~1 000 m M ZZ FUJE S 56 NDVI
9 0.8~0.9 HIFE 0.5~0.6 JEAR R E H 1.2~1.4 F
R e A A R R 2R A A A 4 T
S (E R K, 26 W A 1 e TR P R R R
0 AT BEME B K . 7E ArcGIS Ul ik P B
JZ 43 BE AH N 9 45 2 (8 I8 S0 R A i AR A T B
HHE AR F S EZE, 254 G 5UE i F
7-10.04~2.90, B (e B = , N 3R DTk ek K, & AR e A
LY T REPE SRR R . AR R A [ BB A Sk F
FERSER T R 5B RS R E PR S E
FRR 3 B A B IX (& 3(a) ), R 2Re FH — B B 0 9
TR R A I T8 S B8 43 oA AR TR 2 50 (T 3(b) )

42 REBETFNER

Ph 1 386 /> /N ik 38 o F 55 6 42, Fi BRI I 2k B
19 94 R R AE R A 48 A, PR A IR R R 5 i AT bR
HEAL 7392

FRAE SCH 28 20 (3) ~(6) T A 15 4 1A IR
99 ERG A5 B APE IR AL (£ 6) o

H 226 1T LUAE 9T PF 0 1 R T 3 % B
RFR B CEE CHL R & R R RCE &K, 5k
0.11779.0.11 757.0.11 687.0.11 638.0.11 599 A
0.11 547, 15 B 33 6 K 7 X Jé A1 38 A9 52 ) 0 O, S 4%
Hlde A LA FEN R A A TR ACE
Je B C6) T B 25 AN /N U B0 f B B (e, e AR A
AR o5 A Fl LU AR S e AR U A TV Y S
PEEUE R H 5105 B 5 5 A (6] 19 43 905 1 F A 6 55
RN 5yt oE X e A e (E 4(a) (b)) o K 3~
ALY, R 5 R TS 2 AR BAK IR [R] AT DL
W A PE AN D TR AR G B
4.3 MM EERTLE

AR SCAR 4l WF 5 DXRR AR Y Ml 5 A 05 1R BGE A%
DI PE O R, A R i 0 R T ) g
RHIFMEsR(ET) .

FREES R IR, XKANEBREESE —10.04~
2.90, A5 K LA I fa B X 5 R 87 %6 s H e K L

927



®4 FREEHESER

Table4 Calculation results of information volume values
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Fig.3 Hazard zoning by information volume method



£5 WRRBRMTNEFHRELSR B R R

Table5 Standardized grading table of hazard assessment Mﬁﬁﬁ/iﬁgftﬂ EI/‘J g'ﬂj: i}.ﬁﬁ‘[%ﬂ ,j-{%:kﬁﬁﬁ{gﬁgf
factors in study area R A W B LA I K UR A A9 TR R T
T 1 W@Z‘Wﬁ 3 SRR 80 96 2 5 B B3 H1 10 65 00, I 75
R/ >3500 <2500 2500~3 500 REBREL, KEMT QST 47 XK TRE
= m ~ Bl 0 .Y NAD R W =l = =R
/() s S - ifﬁﬂﬁ 43 A: :ﬁﬂ‘. ﬂb{/@/)ﬁ/\ﬁmﬁf p.,m%/zﬁzr
W6 /mm 700 700800 —800 A SESE IR R 2 G o vp s S B e TR R A
g ~14 60 —6 H G B8 e A g o A A B, AT A S M R A
b 5 <5 56 =6 B, ﬁﬂ?*ﬁ%&bﬁii&ﬁﬁﬂﬁﬁﬁﬁﬁﬁﬁ,IZV\]EF'
NDVI >0.9  0.8~0.9 <0.8 1 fE B PR HE B R 50 %0 A b, 5 S B U A 46 R A ED
B 5 7 J2 B B /kem =8 4~8 <4 WE A7 A S bR B o X Lo 4 AR 0 5T XU A TR
HI =0.4 0.6 0.4~0.6 e B P4 2R FH ¢ FE R A1 .
AINEY >15 1.3~1.5 <1.3

\‘ \A_ Q:b\A
R A A 3 A g S W IES AR

65 % . o
B 51 it
KEWLEEFRER, X HNGEKAE R 1.43~2.68,
R R EER XA SR8 Wk amahE Ve AT K E WG R VR O v s £, A A X B dn

3 AE TG K LA E A B X, 5 i S AR 80 Yoo TEREES IS AT T T Ik, ) — DX SN e O [
SRR 3AT AL, KNP EAER U EMRAR BT EX AR AR AR R R . [ AT

x6 TMERRE[RENE
Table 6 Disaster entropy of assessment indices and their weight
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Table 7 Comparison of debris flow hazard assessment results
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