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Research on the pattern of typical geohazard chains in the southwest mountainous region, China

Abstract. The southwest mountainous region in China is the worst-hit area due to the most developed geohazard
chains. In order to better understand the pattern of the geohazard chains in this region, we analyzed the main
control factors and characteristics of the geohazard chains based on 19 typical geohazard events in history. Three
classification patterns, namely landslide-type, collapse-type, debris flow-type, and five typical hazard-inducing
processes, were summarized. A typical hazard-inducing chain process in each model was selected for analysis. On
this basis, we discussed the mechanism of the geohazard chain, the construction of a database and technical
standard system, and the measures for preventing and controlling transboundary basin chain-type geohazards,
aiming to provide a reference for the regional geohazard prevention and mitigation plan, and the major engineering
projects’ construction and people’ s safety in town.

Keywords: southwest mountainous region; geohazard chain; hazard-inducing mechanism; transboundary basin;
risk control

i E O PELURXZRFERAREERAT . KKK ENK, AR NGRR3R F 4w KR
XEEZAREEE LR L L I9ORAAFAREEREM L, PN THAREENEILEEHZT IR K&
fE, RETHER, BRA, RERAIARER P EEARS A RARRILE, HAFF - KPHHA
AR EER R RHFATTHAN, AR Ed EAMAREERRNERAR, HEEME, BASERER
BEUBRERAREARENCHENFAWEERTTRE, RETHRAREFETREN, BENXHAHM
FREHFKRBRAK, EAIREGREZ R L LAELESE,

KR, WELK; MUK EHE;, R REX; BRRR; NedE

FEDES: P642.22 XEEERIRED: A XEHS: 1006-6616 (2022) 06-1071-10

DOI: 10.12090/j. issn. 1006-6616. 20222830

HE&WB.: PEMFEEARBFREATE (DD20221746) ; HFK HRFL¥H4 (U20A20110-01)

This research is financially supported by the Geological Survey Project of the China Geological Survey ( Grant DD20221746) and the National Natural
Science Foundation of China ( Grant U20A20110-01)

E—EHB N Yok (1979—), B, HREEETRIG, 35 F 55 F I LB S A B 5T T

E-mail: tyonghbo@ mail. cgs. gov. cn

KRB, 2022-06-24; fEEIBH#. 2022-09-27; HEHE: W _F



1072 W FFR https ; //journal. geomech. ac. c¢n 2022

0 3=

VG R 1L X2 v A 15 3 B s B b S B Ak
A, SR U B MY B R
DX, DXy HLJT N, A3l IR A AR R, 2 R
R ER KB (Z@Eg, 2020; BEKT
&, 2021) , SeibgdE R, #RakE) 2021 R, TG
LU X SR TR 1 b R BRR R 9.5 Tkt 4
o7 4 [ ML T O E B AR AR B 30% (kR AR
2022) . MHBFTR F B S s BE, WA
%, HRZEZ A, Mk H I8 3 5 DU I
(55630 4b) 3=, 295 74 g L DX M BT 9 R AR A
MBI 58.5% (HOKIEAE, 2022), —HERFERS
b AL 1 Ry R R R E R R R, R R R
BB R AR E, HmEE T, Rk
JUEE 4 UE KU P R R (e R AR,
2007; FRERF45, 2021; JHAEOG4E, 2021), PHE
L X — B DA ok #0 2: [ pN 2R ) TR R Rl A R ) R A
X, B E ST R, M 20 HH 40 T BA B U R S B
B RS I A BN A A < DU R ) S Y &R
G TR, # 4 b 2 A A6 74 R Ll e 2% X, A A
X — DA S T SR IR 2% R S 1Y A M X
(2= W 4%, 20205 kUK U 5%, 2021a; #5 W
2022) , Ko TR A A 52 it A 152 R I A K e 0 AR
23 F 30 T U F R TR B, b iR R R
Jo 5 R 1 s A KU A 2 B R, 48 W R L X T R
TR AE KUK B A Ok TR Y Bk R (B Bk SR
2007 ; BEERSFEFIE i, 20205 o7 A4, 2022)

Hb T T BE A U BE Y LR L Ay 4k
H AR £ 2% 5 — 0N S 1T K 3 BE 2 P b 5T K
RAETFGIREN — R 5 A g F G, & Hh iR F
Z 0] A0 B2 Sl X s ) o B 25 5 0 B A
Tl R T K A b SE VT N MR SE T, HE SE 1
UG IE BB K R F 4 (SERESE ) 19955 w4
B4 2007; Fan et al., 2019; B BRFF1F i,
2020; EMEFZLE], 2021; T 2021), %
M T U B A TR RURE A IR IR LA 4 A4S
P (HEA RS, 2007) . —SHb R EHE (SRS
B B R EAE) . MR R ERE (X R R
FHE) . MR FRE (WM TR FRE) .
MU E B (SR PR M K EEE ) . RSN
S, b K E BE RN [R] S AR ) B Ak e B R A TE) R

RRXER FB¥AEBEVERR, M5 R R FENEE
S RIET A O L DR (KK AE, 20205 4E
M FIFRE, 2021) , ZSARASALF MR, PG RA (e Ll ok
A5 X1 b ST S R R B, R LRI oY B AU
B 572 BBk B 2 1 6T (R, 2014 BRERF
&, 2021), Julk 2018 4F & AEAEVE K H IR X VLIL B
B RS T 3 A MR e R AR, R
B K PG, PO, = =4 (ARK), &R
TACTE A TR, BRI B R B TR,
WK (kK AUEE, 2020) ;4 5K AR E 85 P9 0 2 AR
Vg Pe 1 T 2018 4 (MIR) |\ 2021 £E KA
DL UK FA TR T T, 3558 W7 HE 5 58 A VLR i HE 2E i
Tt PRk 7K T T i B Al O it 1 S R, R P R L
DX o A0 SO U I LRI e N 2 S A
by 5T U A Y E B A VL A VDV AR KUK
CIRE = o 5 i i U = W S R € R )
WRTHET “=-R-tb” — IR H AR W Hb 5K FE
HERIR B, B ETE )25 08 B B Y I A R R
R GWRFE I, X b BT 0 B R R AL A TR B
B IIR I B T RRAE ] (RIS, 2020)

H oAt i ok FE R R EIE AN R K
B KM ik SIS TR iR, T
iy T KBGO AL . 2 OK s RN L 3% B R
N RN GERRAE, MR T M R E B AR E
HE TR GG A% 3 R K R, 7R RN A Bk
S o B U e i e iR ks
VAR S HE AT T RS Ay 2, R R T M B K
FHEY R B R BUR A BRI BE R
Wi 55 IR A L TR B AT (B A R
2007; X|@E RS, 2019; £ AL, 2021),
IR H AT AR M T U HE 0 B AR R B
KA AR I LS HIRG T g (EX
WAE, 20185 XI55, 2020) , {H [ PE g L X 3
K ERERE R NI IR A S R E A K
X2, X H T 5 A A K8 il #aY iA
WL H it — LA

1 Va5 Wl XA B T R B AR AE

SCE I R AT 300 A (8] P R LXK A A Y
19 Y st 70 o R i 5T R BE R, 7R R AL
BCRFFIE 5B R G B i Al b, BT IXA
Ho R E R EAEN R



ook e, 5. PR L DX R i R R O A AR5

1073

1.1 ENMEERERALURMERER

FSEES

MRS I 45 F 2 % F, PR Ll X Hh i K
B A0 3l 1 S5 F R 43 N Bl g B B R
Sl B b BT R FE R (KA, 2019; TR
85, 2021) , BRI HE TR E B kAR R A
T D A 3 3 2 RS M AR T R AR A K
MR K E & A B R, A 2008 AF 01 MR & Y
SO BRI, T2 b 7% - 1 3 - 8 28 ) - 1t K
WERE, SR B ) R b U E L Ah g
MU E B 2 R R MR MR AR, bR T 2R
BB TR AL T RS ghg i obh, i85 w1k 45
DXCH S EIfar | e FE Ll X Al A DR R B D OCHR o
2018 4F 4 Ub VI 111 A& T 3 — 2 28 W) - Mk UK K
2000 4 5 57 1 Wk -0 T U - HE ZE W) - kK K E B AR
Sy A A Oy AU MR R HF EE (15 B ER R,
2000; %, 20205 EMSAEE], 2021), H A,
A2l 7 4 5 A TR AR S & 0 M TR K E R O B A
R U EBE, Q2010 4R PO A @A T T F £ b
- T -V M- Ue A I - S Y M T K E B R
ALY | SSRGS

EHNER

WEZ R FRAERE RHERERF)
fa Ak Ji:B:} BER
vkl b BHRK
ke R BAHRK T
............ kK
W1 WAEXKEHEER (mmmsal, 2021)

Fig. 1
2021)

Elements of the valley hazard chain ( Cui and Guo,

FEAR VG g L X R g s M K R R B )
SR, (AR 19 W s R E g TR,
T b 5 5 R M SR RE 25 B0 79%
U LA 4 RAFAE e o 8 35 (BRak I %, 2021b)
MoK E R 2R R A AE 5—9 A, 5N R B
XKZRZEY; MRIFEENE AT RESEHAKRT
MJ7.5 B LL FoRBAT A (£ 1),

*1 ABRLURHABGEERMRREESITE
Table 1 Statistical table of typical geohazard chains in the southwest mountainous region
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Table 2 Classification of main geohazard chains in the southwest mountainous region
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K7 WEEDITABEREKEEILY
Fig. 7 Photo of the hazard chain caused by the Baige landslide
in 2020

ﬁ' e
B8 2020 £F W)l & B A B TR WIRE R
K E % I
Fig. 8 Hazard chain caused by the Meilong debris flow in 2020

in Danba County, Sichuan province

3.3 MMARREHEREANGHFAXTHWEBRAFEEKR

HE

VG R L X 52 2% 1) Ml T BRSO & b B R E
B AR K FE VR 5 AL 2R X S R
JEE LR B By Ty 2 ik B R g R AR A
FES (A, 20105 EMES, 2021), [F
BF, MK EREAEE B R T 2R (FEE-R
). 2B (WS-8 HARERE T HS
R E MG A M, HATE R AAIRK E
BEFE AR BRI R AL, R A Y B AR
55 A HULIE 5 J TS AR A 55, 8 25 I Hb
J53 5y 7 ok AR RO AROUE 1Y) g 27 A5 AL R AT HE G BF SR A R
R, B REHI S PR S, W
B, T B A M TR A Y AL A O B S U ik
H5HARKZR, B AL ER &R 50 Rl 2 #E o SR
ZERIAE AL 5 T, S K E RO Y
RS E R,
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3.4 SR REEMNEAE, FHNREVNTES

RARMBERREIEG

SR TE T R L X 5 A I A A O
LA BN B B AR A o, E X b B R a2k
TGS . BRik TR AR B T )R R R U
R BB R A R R A R TR P 2SR A
(SR 7 WP SL AL R AR TE By A5 4%, HATHR
WEAREANE 5ZEK, HIHETFMELNE
SEPERIGE — MR Ok R (WIS, 20225 T A&
4, 2022), WL, T2 E MR E R K E L
PRl 1 8 30 b 5 0¢ B B R bR R R @ik, Jf
T BRI, AL 4G M 9 B R U] TR A PR
AV I T R R XK A A e AR A bR AR R, R
AR T2 TR b R U G R A VA R . N A R

REIA,
3.5 BRARERXRARERAETNSNRE
=R

Mo J5T K BE A R AR AT 2 3 R AT B X
(FEF L HF . BF Ol Wi A G X5 m Ak
AL A VD VT AR WS A VLR JE I B R, X R
MDA | =/ 48 A K T, T s 4 A
dodiE, HATRASAE (1, AIRK) ¥ AC
1 M S 9 s P B B TR &R, (LN T S AR S R b R
REGERFE, w8 AR A A BB PLE ey XF
It J I Ml T KE R AT A RO B, A
TP I T o Jo K K BE Y 25 B s s, — J7 AL AR
TR JZ T M R E R A A K
W DX 45 e alb 75 55— T TG A 45 4 B
B AT B B K F B B R B, R RO A AT B
BAITTTHE AR TR 0 1 A {5 S 3k == 5 0 20w B AL
(I 2 e R 5 N S 797 I A T W o) T )
b J5 K IR B 4 AL

4 H5EW

(1) VYR Xy ol = Ok M it o i B R
TR 0 358 L 5 105 20 1 W7 2 o0 A, HLi A sh
ZEUE DL N M08 = O T, Y R L X M R
DXL R AP XA DRV A ¥ I A 2 el S5 R i
B 5 B HE R M X

(2) PR LXK Al R A XA X J
HA RS, W b e A i X 2
S R S I R UK e A A D AR R A B i UK

7, RYTIAT H T i DX Jl 22 i By 9 158 e gt K K
FOCHE HE K B I B B A it

(3) K8 AL VH R R R ]I 3 T8 A XY M ot
REFEHAP RO E, HEWEELRAS
BB, B R e X 2 PR Y S
U, [T AR RO B 3L ST Y M B R N A
JIBE, HRAT T R MO i KU R

(4) VURE X HL oA 1 S 2%, i I K A
T IS BEAIE 5T e A0 5y A R S 6 AR A AL
s AL I 5T, [ IR A A i T K R A A K
W i £ DX o] 5 g MR R R, TR RS AT B R T R
By B i 5T T R KU IR AR
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