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Abstract: This paper aims to reveal the damage
mechanism of urban and rural road systems in the
southwestern mountainous areas in China in multi-
disaster scenarios, and attempts to improve the reliable
services capacity of road network in the disaster-prone
areas. By selecting the Kangding section of the Dadu River
Basin in the typical southwest disaster-prone zone, and by
applying the complex network and computer simulation
analysis method, it establishes the regional road network
model and the multi-disaster interference simulation
mechanism, and considers the overall connectivity and
high-efficiency connectivity as the index system. The

multi-disaster scenario simulates the reliability dynamic

ks H . 2018-12-11

FATH . FEZEH SRR (2018YFD1100804 ) ; T PR i fF 58 A RHIFIE 551 H (CY'S19015)
B—EE W B(1976—), Bz WA AR I, T2E A ATy 18 IR 2 BRI S

E-mail: hyong(@cqu. edu. cn

response law of road network in simulated disturbance.
The empirical findings show that the reliability of urban
and rural road network in the disaster-prone zone of
southwestern mountainous areas is affected by the
geographical location of critical road sections and
geological disaster points, and the critical sections of
different grades demonstrate the characteristics of cluster
distribution. Based on these findings, this paper proposes

some relevant countermeasures.

Key words: southwestern mountainous disaster-prone
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planning response
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Fig.1 Road network map of Kangding section of
Dadu River Basin
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Fig.2 Overall research framework
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Fig.4 Construction of road network structure model

KA b ZeMg 5 (11 0E 8% B, 45 [ 1) A0E i
Be 545 [2 ] Mg = [ 5] B3H B BOHIE , 785 2% [ 4%
HRG ST S B I, S [ T R B Iy o0 286 45 15
L 1 50 0219 i S AHIE o

PSR S, S IE B T UL R AL, W] g
i I 0 24 Jey A 2 A K JR A i S 1 (DL
P 5) , [ Fio L 5 ) 246 ) 12 203t 23 AR (UL IR 6)
DAL, 5 2 SIS S 3 A2 T, A S 6 P 245 ]
PP BTN SR PRAR 2R o 25 SR M Tl M T e 8 i 3
P, X6 IO PR AR 1) g e R 32 1 P LA A 2
PO AR o i R TR 1 T PR AR R/ S i Fie R
T 1 PR P B Y R T 2% R T A Y R Y L
{ELo BRI &1 FH R BT 1 Km0 245 A 1 3
PERIRETT
BRI R ST AR
S= N'/N (D

Eb5 EEEEUEENTEE

Fig.5 Meaning of overall connectivity
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Fig.6 Meaning of efficient connectivity
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Fig.7 Construction of road network model in disaster-prone areas in southwest China
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Fig.8 Construction of multi-disaster scenario interference mechanism
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Fig.9 Change of overall connectivity of network in

the case of occasional geological disasters
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Tab.1 Numerical changes of overall connectivity of

network in the case of occasional geological

disasters
TS AN AR IS A ERGEN PRI FRRR/ %
[31] 153 39. 04
[32] 157 37.45
[33] 163 35. 06
[13] 164 34.66
[14] 167 33.47
[243] 250 0. 40
[246] 250 0.40
[248] 250 0.40
[249] 250 0.40
[250] 250 0. 40
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Tab.2 Numerical changes of efficient connectivity

of network in the case of occasional geological

disasters
TS AN I I O PSS TR/ %
[32] 0. 069 862 524 29.61
[31] 0. 070 897 540 28.57
[13] 0.072 244 939 27.21
[33] 0.072 265 786 27.19
[14] 0.072 906 392 26.55
[48] 0.098 731 244 0.53
[217] 0.098 745 935 0.51
[29] 0. 098 765 362 0.49
[241] 0. 098 765 362 0.49
[219] 0.098 778 854 0.48
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Fig.11 Change of overall connectivity of network

in a small scale geological hazard scenario
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Tab.3 Numerical changes of overall connectivity of

network in a small scale geological hazard

scenario
YIEENE Tyt
TR 2418 G TRER/ %
s TR
[125,124,32] 157 37.45
[127,34] 164 34.66
[151,158,152,37,38] 197 21.51
[151,158,152,153,155, 197 91 51
154,156,37,38]
[77,73,76,18] 199 20.72
[206] 250 0.40
[214] 250 0.40
[217] 250 0.40
[139] 250 0.40
[37] 250 0.40
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Fig.12 Change of efficient connectivity of network

in a small scale geological hazard scenario
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Tab.4 Numerical changes of efficient connectivity

of network in a small scale geological hazard

scenario
e . 5 . N TR
N EZ N e e P & %/
%=/
[127,34] 0.068489 835 31.00
[125,124,32] 0.069 655352  29.82
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[77,73,76,18] 0.077575064 21.84
[214] 0.098 615611 0. 64
[117] 0.098 644 426 0.61
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[217] 0.098 745935 0.51
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Fig.13 Road traffic network before and after
interference

VO R L b R 2 I R 5 B T MR Y A2 -
2% I R R W A SR B A I 2% v ELAT A X
il T S A A 2 B AR X D ik S G I Y A
PARZANE T3 MK LSRN IESS , FBOE 4
RIS RN X 58 J2 F A e T AN o
4.1.2  RRIER KB R RS

AR T Bl b o 3 TG SRS T R I 2%
22 B A BB 9 T 5 T 8 38l I JE A5 kA
1, B ST A B SRR RS IS LB,
B IR 4510 B B R S8 o R OGS B (I S e
4 IR AT T T L G R 20 90 ) A
Sk S B (05 i 4 X S ARV S 1 R G S M
B3R AE 5%0~202%0) AT AT RRAL AT BT L ke BRAS [m] 45 2
OB % B S ISR S A A (ULIAT 14) | 53 S X Jal Yy 1
% B 32 BN 0 B I, B2 0 % DX T S R 55 R o
BERFEM , I3 ZERAN R B 22 38 IR .
4.2 ETFRIEHEMENMKI R RES
4.2.1 KL PK R 2803 G R SRR KA £

T I XF 6% PO T P A SR B A AR B Y
F14) 2 308 R T R o) D % B P A AR T T
7 TR S B Z R S ISR E R RS A, 5
Prflg RO B 2 . R, AR A 8 B D 2% 9 35 3 A i
I A3 BT | 45 1 o 9 B VEAG TR0 4R 4, EE ST Vh e
Lyt 22 ¢ DX I % I 285 43 SRR AR 27, AT ) S i i
By OCHRICHE AT TRRIG T, SO T B D 4% 1) AT
PR, [ s A] R i 9 38 P S4Bl 19 0 9B e
KA F ST A DX — B IR X, 2T 4 5 X A
TR Bk, 75 DL B T 5
ST R i I B i E A A R L TR AR

[ ek e B (X

. { B EITErT)
I
N R ImmE4

45 ) EadmaeREE
e { =B
El14 HEREESTE

Fig.14 Section cluster distribution map
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Fig.15 Shelters of different control levels
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