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Abstract

This paper studies the resilience of the emergency industry supply-demand network based on cas-
cading failure, aiming to provide theoretical foundations and practical guidance for improving
emergency response efficiency. The author constructs a cascading failure model for the emergency
industry supply-demand network and simulates random attacks of varying intensities to analyze
the impact of node failures on network stability. The resilience indicators, including resistance, ab-
sorption, buffering, and recovery capabilities, are quantified. The study finds that network resili-
ence is directly related to post-disaster recovery efficiency, and that redundant design and protection
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of key nodes are critical to enhancing network resilience.
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Figure 1. Factors influencing resilience
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Figure 2. Resilience of the emergency industry supply-demand network
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Table 1. Resilience measurement indicators of the emergency industry supply-demand network
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= 2. NEBEHEL G TRt ia

Bz Le R Ri R2 Rs R4
0 1 1 1 1 1
0.1 0.85 0.98 0.9 0.6 0.9
0.2 0.71 0.89 0.81 0.35 0.8
0.3 0.61 0.88 0.69 0.15 0.7
0.4 0.62 11 0.7 0.08 0.6
0.5 0.41 0.73 0.39 0.03 0.5
0.6 0.43 0.93 0.37 0.02 0.4
0.7 0.41 1.01 0.31 0.02 0.3
0.8 0.38 111 0.21 0.01 0.2
0.9 0.16 0.5 0.02 0 0.1

FERLT LEGTEAR(0.1~0.3) 1, L WIPESR AR A 73 TURE /7 ¥ N BRSO 1%, Bt W LB B 28 B AT 358
HIHRGTRE I MIRILRE 1, RENS AT RARAI AP T DB IFORIF I 2% DO RE AR E 1. LR PTRE i T 1 (W
0.98 iZ#i T %% 0.88), UHIBLHMNMAERLILGT nia, BAASHIMRTEE, BHEMARAEE MR Z 2
FEEN . ARPUBE T RACT R, W28 BAT RAEFIIZR TR YE, W] DA S/ MNEIPEEh 3 804 /R AL
WRHCRE JI M 0.9 TR 0.69, St 191 2% 45 7K 52 47 33 L7y L IR 475 RE M5 PRI I BRI AR SR A2 Ak . MLty L
BIEARIT, W28 A% 0 BT IR AT (R DU AT MR 32 21 B 25 500, DR R ROIC e 0 R BV . 22 E T R
R AEAIBEE G L g, 2B E TGS . S2rfRE I T ER( 0.6 B4 0.15) Ui B M2 £ B 70 BRI
HARWHIS R, CAITR IR EIRME TR RE R BLR . K REIRIFRIRON 0.9 P 0.7)R B BTSN

DOI: 10.12677/m0s.2025.144297 414 5 1 A


https://doi.org/10.12677/mos.2025.144297

() RAIGVESE B T HIE R0, (H M AR AR D) REE RUBUR PERIA -

B HBIAE] 0.4 I, ZRaWIPESRECHEL T EMIRTO 0.61 [BI71 % 0.62), [A]NHIEITHE S AR HE
T35y HITEA L A0.7. AT BERIAIA G511 m HORS BRBETR T Jm) 8 DX SR A RO U AR 703 M8 1 00 BR AR O 113
MTTAE RS ISR T T W0 2% (1 B A S8 P RS i S B BC R T 1k o X — B UM, I ZR AR R RS T
RE 2 TUAR A B URC B SC B 0 EE MR R . BEAE AR TUR T AR AR AR RS KR, I Z% A Y
AR AR 2] 7 AR R BTSRRI R RC AR AL R AR DR A L T Il SR T XA
GAX PR ks LEAE 2] — & Vo I (RS8O0 . RV R T O [l i, LA RE 0 n 2 b e AR & 1€ 04K
IRFFEET R, RUIXMBITHE RS, W, JEREIER MK 2R PIE.

Ik EIA 0.4 BN % 0.5 I, ZREBIVESR BN %% 70 IURE /o4 hn L 1 835 AR 2Rk T B, X AR AR
LN ARG P2 BRI IR I S A0 ORI, W ES IO DI RE A IDUE R B2 IR, AR GExE DAIFE R A IR
FEXC T LU 0.6 5, MIZE IS TAE /134T B BIRRAGOK T, 3 WIVESR BLERR /2 0.2 ik, (HER P RET
TR — € AR TIRE -

S M S5 R T AN RIRIAE R 70 0 A R 2% D RE R SCEEAE I o SRS 0 AR e I AE IR B
ELB T ARG E PEAR DL 1 I 2% S5 A TUAR IR B B, T 24 R 0 MK 52 RE 70 78 e Bt EL B £ Ui T ek D 5%
T ORBENT AN BR AR ORI (0 B

7. &Eit5RE

AHE T T R M Ee, W BUGURR PO R, TRAIRTE 7R LA 75 R SRR 9K T K]
PRI WA SRR, S A 5 ) A0 B e B 9% 5 B R A e RO C S RSB, X 2% 45 4
MTCAYE . BHEHARILBCE . LARTS s8] (P R & A B2 SR T Ik K S s R R . Tl i 1 Hr, B
BB LLBIRIIE R, W R T MR PR R B 2 TR, JUH AR B RE AR I T, R T
RPETT R TUAR BT B A

ARSI FORAFAE—RE BN L, AR 38 VG o B b e e R R B 5 rh . RRAT LAY
JEE BRI ICE, DRSS

SE K

[1] R, 250, Btk T RRa BRI AN EE#YE RG], RSUE BLAAR, 2015, 24(4): 617-623.
[2] Pournader, M., Rotaru, K., Kach, A.P. and Razavi Hajiagha, S.H. (2016) An Analytical Model for System-Wide and

Tier-Specific Assessment of Resilience to Supply Chain Risks. Supply Chain Management: An International Journal,
21, 589-609. https://doi.org/10.1108/scm-11-2015-0430

[3] Kazemian, I., Torabi, S.A., Zobel, C.W., Li, Y. and Baghersad, M. (2021) A Multi-Attribute Supply Chain Network
Resilience Assessment Framework Based on SNA-Inspired Indicators. Operational Research, 22, 1853-1883.
https://doi.org/10.1007/s12351-021-00644-3

[4] Hosseini, S., Ivanov, D. and Dolgui, A. (2019) Review of Quantitative Methods for Supply Chain Resilience Analysis.

Transportation Research Part E: Logistics and Transportation Review, 125, 285-307.
https://doi.org/10.1016/j.tre.2019.03.001

[5]  FHi, G589, 7. ST M B R MR AR RE S DU MERF AU 0], Hh E S ERL 2, 2025, 33(2): 161-171.

[6] Tang, L., Jing, K., He, J. and Stanley, H.E. (2016) Complex Interdependent Supply Chain Networks: Cascading Failure
and Robustness. Physica A: Statistical Mechanics and its Applications, 443, 58-69.
https://doi.org/10.1016/j.physa.2015.09.082

[71 Zhao, P., Li, Z., Han, X. and Duan, X. (2022) Supply Chain Network Resilience by Considering Disruption Propagation:
Topological and Operational Perspectives. IEEE Systems Journal, 16, 5305-5316.
https://doi.org/10.1109/jsyst.2022.3161788

[8] skik, HEiHZE, il I IREIEH Tro M 48 XS B S5 05 B[] &4t LFE, 2021, 39(2): 50-60.

DOI: 10.12677/mo0s.2025.144297 415 e ST TN


https://doi.org/10.12677/mos.2025.144297
https://doi.org/10.1108/scm-11-2015-0430
https://doi.org/10.1007/s12351-021-00644-3
https://doi.org/10.1016/j.tre.2019.03.001
https://doi.org/10.1016/j.physa.2015.09.082
https://doi.org/10.1109/jsyst.2022.3161788

[9] Mok, sKHEQE, FAIRNMS, S SoRMI4HIE KA AIE TSR R 338 [0]. Hh 23 #22l, 2022, 35(4):
215-229.

[10] Dby, BEUAZK, WoiEur. GENEERIVER IR ZWIA: 2T SEM 5 fsQCA k[l R4 TREMIE 5528, 2023,
43(9): 2484-2501.

[11] KM, Wi, mow, 5 SRR e = RO A 0], T EE R, 2012, 20(S2): 528-535.

DOI: 10.12677/m0s.2025.144297 416 5 1 A


https://doi.org/10.12677/mos.2025.144297

	基于级联失效的应急产业供需网韧性研究
	摘  要
	关键词
	Research on the Resilience of Emergency Industry Supply-Demand Network Based on Cascading Failure
	Abstract
	Keywords
	1. 引言
	2. 应急产业供需网构建
	3. 应急产业供需网的韧性影响因素分析
	4. 应急产业供需网级联失效模型
	4.1. 应急产业供需网级联式失效假设条件
	4.2. 场景驱动下应急产业供需网级联式失效过程

	5. 应急产业供需网韧性评估
	6. 突发公共卫生事件下的应急产业供需网动态韧性分析
	7. 结论与展望
	参考文献

