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Abstract: Hazard assessment is important for the prevention and mitigation of debris flow disaster. This study
takes Sichuan Province as the research area. Based on the DEM data, we realize the demarcation of the small
watershed in Sichuan Province by extracting the direction of water flow and calculating the accumulation of the
flow confluence. Based on the collected information of debris flow watershed, we selected the watershed
elevation difference and watershed area as the indicators. The identification model of potential debris flow
watershed based on the energy condition was built by analyzing the hazard- formative environment and
characteristics of debris flow hazards. A total of 7798 small watersheds with the required energy conditions for
debris flow occurring were identified by utilizing the established model among all the demarcated small
watersheds, which is 31.1x10* km* accounting for 64.18% of the total area of Sichuan Province. The indicator
system of debris flow hazard risk assessment and the extension matter-element model were established from the
energy condition of the debris flow occurring, the condition of the loose solid materials, the precipitation
condition and the condition of human activity. These determine the weights of the assessment factors, of dividing
the grade of the hazard risk, by which it classifies the hazard risk degree of small watershed debris flow. The
number of the moderate, high and very high hazard degree is 1946, 1725 and 1002, with an area of 9.1x10* km’,
7.7x10* km® and 3.4x 10" km’, respectively. The total area of moderate hazard areas is 20.2x10* km?, accounting
for 41.67% of the total area of Sichuan Province. Finally, the analyses were made for the reliability of
assessment results and the distribution of the different hazard degree of debris flow areas in different municipal
administrative districts and the major river valleys. All the known small watershed of very high hazard degree
are identified as debris flow watersheds. The 896 watersheds of moderate hazard degree do not belong to the
identified debris flow and 1233 watersheds of high hazard degree do not belong to the identified debris flow,

either. They are the key area for disaster prevention and reduction in Sichuan province in the next few years. The
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results of the analyses have the great theoretical and practical significance for enhancing the debris flow
identification, the prevention and mitigation of regional debris flow disaster. The sustainable development of
mountainous areas and also the theory of the risk assessment of debris flow hazard.

Key words: debris flow; geomorphology characteristics; hazard assessment; small watersheds; extension matter-
element model
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Fig. 1 Hillshade and gullies of debris flows in the study area
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Tab. 2 Standard matter-element model for debris flow hazard assessment
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Tab.3 Weighting coefficients of assessment factors of regional debris flow hazard
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Tab. 4 Hazard degree classification of regional debris flow
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Fig. 4 Hazard assessment results of debris flow
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TIEH 8000 3436 2571 2182 14
SE SNt 5322 0 0 0 0
VLT 5003 5 0 0 0
SRl 5435 1936 1378 3848 539
e 12516 50 0 0 0
JE LT 577 300 418 688 15
" 8095 3375 1733 49 0
Al 4780 892 331 350 0
B 8587 6060 1548 375 4
etz 2337 852 2602 4335 4898
RN 6817 4373 461 635 0
BEPH T 7922 15 4.56 0 0

BT S 2 I 32373 18952 20387 8530 2493
ERERL

HAUEGE A6 48051 30493 37376 25326 7188
WILERE AWM 7415 3397 12677 22338 14356

4.4.2 WAL IRA TSGR X A

(D E AR IX

e o FE B X 3 B A AR R YT B3 ARV T HE |52
M AT AT 2 B e R JUEE SO R
BN, U] R i S LS A P B )
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FE A DU HIESE BRI, T HEA LI
MRT B A Mk oK hill FhIRE BB
W LR TR R L AR ORHL AR &
PEOT RIS 69 M ELBE N . X PYHIIE 4 Bl , A EL
EREN ) g @S A SN A B3 B a5 3 S
i, B T e A g Shisc o A R RE i P B R
ALY I A 2 U A T 2 R AR, B
iR, %o R R 8 o a5 R N R AR A 7= EL A 7™ B )
MR RE T -

(2) = BE fa X

1o G X B AE S VDL IRYT HEZRT
RPN, AR FeE s Pl 23 sl
U AE B GER HE BT U SR
Ak A VL R D R R AR CH SR
Iy Y R R DU A oK G TN AT
T e B S JUEE-9 M XNHIEBEIR
AIE B 5 S A KT 2,
B4 T e A i s A Rl Re i ) R g i
PR IR S5 e A i 2 R IR i, Ve T
BAR K.

(3) G IX

TR R A /A, EES i AE VI
TTREZVT S, B A N A L S 4
U GEF A R OR B JUZE ERIR
Wi RBE B BROK CBEEL CH AR AR VT RR
SE PR JENT EN EEL sk BRAE PR
il CEME e BT RS EE NS A Bl
X, XYM BN, FABRIE S B R &, RS A
JE 55, oK e AL, B T U A S s A R Y fiE R
Yy J5 K B 2 B AL N I A5 TR AR
TR A ) R T R R AE A=
BRI A e
4.4.3 B YR T RS AT K PE PR A 25 S L

baxil

B T AR 3177 AU RS B PEPE A
RTINS AR, O A W e A I
W73 A F R EAR X, HE A A5
22.44% , 829 AN T BE AR X, o7 O A IS A
26.09, 1085 M T B X, o & A B S5
34.15%. CABIRYU A T ia A F i BEfER IX | B
R X W G I XA 2627 55,15 82.69%., WF5Y
A i s FE B DX R 45/ N, 4@ EL A BRI A
T VP R R SR X AN, A 896 4>

J& T ARA W B AT TR, Py o RE FE RS XA /)
T, 1233 & TR AR A e A T i, ixX 2 A5 B
SEGA T (E R A B YA R, 2 E AT
HEze HRITHE BERGAE VEE AP )0 RIS
ST, AR eI LB 28 G K 1 Sl B3 | 2 3
W 2R T AU R I 4 DV R TIAT B, 2 )1 A U
AL 7 DB e B e SR MU SR HEAE (19 X sk

5 ZigHitie

DU 00T E S 28 B B 1 26
SRE AR SR E B A S B
AR AR B e T N 2 R R A T 22 R KR K
X, A i E M, DL GIS N6, il 4
Yyoo e 5Ll N PN BT, JF R TSR
DX W A e A T AT SR /N S e A Y S B 1 T
W AR 258

(1) 38 3 437 B A BH U A1 37 7 X PN R 43 A1
25 U8 A D it 3 TR L EAASE TEBRURE X v A A 43
ARFRAE | /NS IEAT I A A o LA R R Ak 1
T, IS A TR AR, b T
DU A 2 e A It & A T s R A5 PR IR /N i d 3
77984~

(2) ST Sr T 5T rT iy e e A e
B PRV IR, Ny T fa R PRI R AR R X B
VA& L I e A R/ NS A T A B
TEAY A B A B A R, X Bk PR 4
AT M, 25 SRR, AR AR T, 82.69%
DT RE UL FSER X, 88.42% L) EAE TR EELL |
FERIX o XM A R DL GRS X, (E IR A A Y
VAT o AT T T

G)fER PPN SRR, Th G R IX | B
Bz DX Al e s XA TR AR 3 20,2 10° km?, o 70114
SR 41.67% 5 10 B A e A S XA DX PN 45 K
WA AR AH BB AR TR A U R
B VT HE 72 VLR VT 3 5 v JE 1 B DX 7 ot Ll S R
H AN HBORZ [ 360 BTSIE% IS 1% A TG M R
Zn AR T IeHT AR BT BER AR T A X
iRz

AR S 1 e HH PP A B T R /N G e
AFSERAETESY | B SE ST ARG XA /NI 75
LA kA A T 75 AR A A T, X LA B
SR/ NI TR, DU TR A 45 S 0 A
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