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infrastructures, significantly affecting regional transportation activities. To assess the transportation system’ s
resilience to disasters, this study introduces a method for evaluating the robustness of road networks, considering the
influence of geologic disasters. Utilizing historical disaster data, the impact of disasters on road transportation is
quantified as the damage probability to network segments. The vulnerability index of road segments is defined based
on the damage probability and indicators of the importance of road segments. Employing percolation theory, the
study evaluates network robustness from structure and performance perspectives, simulating and comparing changes
in robustness indicators under different attack strategies. Structurally, the critical percolation threshold is
determined through the connectivity subgraph scale as the robustness index. Regarding performance, overall network
accessibility is used to assess performance changes during the percolation process. Results show that the network is
most vulnerable to attacks based on road segment vulnerability indicators, with both structural and performance
assessments indicating that the primary network components constitute 40%~50% of the overall structure.
Meanwhile, the study identifies potential critical road sections using the percolation threshold and the peak of
robustness metric changes and proposes a method to distinguish effective critical road sections by comparing their
impact on the overall network. The research framework, spanning from robustness assessment to critical section
identification, offers insights for evaluating and enhancing the robustness of transportation networks, providing
theoretical support for network planning and management.
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Fig.1 Distribution of historical landslide data in Hunan Province
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Algorithm 1 Calcuate GC

Input:  p,0Q,,0;.¢;.w;
Output: GC

1: NetworkHRoads[etj](i,j:l,'",N)
2. Graph‘*N(rtwork[wi/](i,jZI,"',N)
3: Link failure[p,, +,p, J(m=1,-,N)
4: pl1

5: while p <pdo

6: G =Graph.remove_edges(p, )

7: fori,j € G, do

8: GC=max_connect_component(G,)

9: end for

10: p—=0.01;

11 end while

12 return result
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Fig.7 Evolution of the maximum connected subgraph scale of

the network under various attack scenarios
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Algorithm 2 Calcuate Accessibility

p,0;,0;.¢5w;, dist,

Output: A
: NetworkFRoads[eljJ(i,jﬂ,'“,N)
: Graph‘*Nclwork[wy.j](i,j=l,"',/v)
: Linkfailurc[pl,"',pm}(m:l,"',N)

Input:

1

2

3

4: p<1

5: A« [0, 0]
6: while p < p do

7:  G,=Graph.remove_edges(p,)
8: fori,j € G, do

9: G, G[dist]

10:  d;=shortest_path (G,,1,j)

J

11: A=Y0,%Q% — d*B
1

12: A > 4

13: end for

14: p—=0.01;

15: end while

16: return A
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Fig.8 Trend of the overall network accessibility

during the percolation process
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