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Abstract
With the people’s higher pursuit of quality of life and the continuous improvement of the modern
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logistics supply chain, the supply chain network of fresh agricultural products has developed ra-
pidly. However, due to the fresh agricultural products supply chain upstream and downstream
node enterprises are susceptible to the interference of external factors, thus there is a risk of
supply interruption, affecting the overall operation of the supply chain network. Therefore, this
paper firstly constructs the network topology diagram of fresh agricultural products supply chain
according to its characteristics and business process, combined with complex network theory.
Then the triangular fuzzy number method is used to determine the weights of each edge of the
network topology graph, and the node importance contribution matrix and network efficiency are
introduced to characterize the importance of each node in the supply chain network locally and
globally. Based on this, necessary preventive measures are taken for the important nodes in the
supply chain to enhance the risk resistance of the supply chain. Finally, the importance of each
node in the supply chain of fresh agricultural products is calculated and ranked through empirical
analysis, which verifies the effectiveness and practicality of the assessment method.
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Figure 1. Fresh produce supply chain network topology diagram
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Table 1. Relationship between linguistic variables and triangular fuzzy numbers
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Figure 2. Fresh produce supply chain network edge weight assignment
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Table 3. Evaluation results of importance of network nodes in fresh agricultural supply chain

=3 EBHRTRBNENETREEEITNER

T HEE ey T HEE R
1 0.1797 24 13 1.3211 2
2 0.4895 19 14 1.4334 1
3 0.2242 23 15 0.8461 7
4 0.8256 8 16 0.5266 17
5 0.8562 6 17 0.7078 15
6 0.7992 10 18 0.7175 13
7 0.9244 4 19 0.8034 9
8 0.8934 5 20 1.0806 3
9 0.7297 11 21 0.4439 20
10 0.7084 14 22 0.5000 18
11 0.7219 12 23 0.2276 21
12 0.6352 16 24 0.2264 22

SEREIR: EEMEERAY RURYCNT A 14, TR 13 TR 200 WA 7. TR 8 AT R By ELEIVERL
ST KON AU A5, 5 A 4 TR 19, A 6 T 9 NI A 11 FEE AT R PO A 18,
TR 10 P A7 WAL 120 WAL 16 AN AL 22, B EVERCES I SR O R 20 TR 21, 1A 230
TR 24 A3 AT A L,

(1) ZESFAR T it Hftt v T e ey

M ERATUE, 7 14 A 13 2 B BRI 1T m, KR BN SEA™ AEA LR, B
sk AIstE S R R . AR R . FER EE AWM E T - RIES T, EEEK
Fm#ﬂ%ﬁﬁfﬁ¢i§%iFT%i%ﬁ% AATIAN L 5 _E 307 ) A= o AR 7 it (RN S AT 3 R B
EAER AN, EER R TISE BG5BT E SN 2% T — A, [k, XA AR
%H%%%¢£ﬁmﬁmﬁﬁgo

DOI: 10.12677/mos.2023.126467 5144 e RSE TR


https://doi.org/10.12677/mos.2023.126467

(2) Wyifvis Al H 2 AL

FEBANEEER P MBI R, ARV IR Ak, TEit R s Ak SR Az Al
W BN SR IRZ, I 5 PR R A B R ENECR, B, P K il E .
M4y 5. 6 7. 8 HAEEERG L PR . AU EC MAEAE S AU R IR, RN T
7y R KB Ms SR 55, BRIk, AT L AR5 Aol ) B B AR X SE AT o 19 s 15 B I R
B, I RS Bl A AR T L R R R B A R R, R A B HAN BRI

(3) A fip Hhth 5 7o L A B v

T 194 20 A 21 VEONAEBEAR T I B At R R, R ERRRRE, MEREREERENHAEEL,
288 TR 1R 71 e T B AR v, (R 1T AR 20 55 AR NI 0 2% BT AR A1 () B R i Ak S A7 A L 55
R, HYERE RS RITN A, I, fE = R L B e, Xt e e (4 I R 4 Y R A EE
(L2 EANSE N AN

(4) AEBEAR ™ g R 2 i R 1

BJa, EAEERNRE, IR RT A EEERH T TR R, A B A AR
LR R B EHEY S S, R RO E AR AR i ML R A B A, AT N B AR T S A £
i — AR IE S AN S AE R B SR TSR e F foe 40 5 R S S 1, PRI T ARDRS P IR AN IR R, S 2

HIXHESG .
S bR A A 7 i 1 R IR 28 4 AN 0 B B AT A0, T DA R 4% 0 4 i 2

Rl RIRHE S5

5. &

B A A i BB AE S R RE PR 5 R B 2 MM IR A T, SRR R E L, A SO
TR AR AR i L S T S B PP, 0 R Al i AT A U R S AT R 2R
R AREER AR S S A0 e A B R R S, 7 (B I 4 PR B R B TR A A
TERLs A 2R iia i Al o AR 5 e il S B R Ry AR AR 7 i G M A A T R B4R R 5 S
RTS8, FLEE SR AR O 20 7 T 2 N o 286 0 e R 2% i PR A R i 7 S R
FARS T H B Al B B . X SBLSE A B OUARSREL, ER 125 ik R A

ST R ghe, Al AT UK IR E AT R PP A i, B O NRESTARS I B, SRR
[A) AT 0l A R MU B J 8, R I 3R AT SRS R B F DRI i AH R A5 R, )R SR s T T e
TLVEZ PN R RAS s 55 =, LS AR AR v B IS B 0% A SR BN R AN, b 7 AR
B AR EARFE,  ANBINSE I SE LN BEAR S T N A I R AN A R =, BT
ARTEILT, TFRER IS s 2 DL A 27

SEEk
[1] Lai, Y.C., Motter, A.E. and Nishikawa, T. (2004) Attacks and Cascades in Complex Networks. Lecture Notes in Phys-
ics, 650, 299-310. https://doi.org/10.1007/978-3-540-44485-5_14

[2] Mark, G., Joseph, Y.S. and Fanwen, M.A. (2007) Stochastic Model for Risk Management in Global Supply Chain
Networks. European Journal of Operational Research, 182, 164-173.
https://doi.org/10.1016/j.ejor.2006.08.028

[81 GKIR, VLB, 5k, & FET ORI E R ML S E BV SRS PR TVAD]. BB OR AR, 2012,
36(4): 579-586.

[4] #fFE, FEERL, WO, S5 RIRMS R E BN SURRERIR[I]. THEALRLAE, 2007, 34(12): 1-5+17.

m

DOI: 10.12677/mos.2023.126467 5145 e RSE TR


https://doi.org/10.12677/mos.2023.126467
https://doi.org/10.1007/978-3-540-44485-5_14
https://doi.org/10.1016/j.ejor.2006.08.028

(5]
(6]
(7]
(8]

(9]
[10]
[11]

Freeman, L.C. (1979) Centrality in Social Networks. Conceptual Clarification. Social Networks, 16, 215-239.
https://doi.org/10.1016/0378-8733(78)90021-7

Brandes, U. (2001) A Faster Algorithm for Betweenness Centrality. Journal of Mathematical Sociology, 25, 163-177.
https://doi.org/10.1080/0022250X.2001.9990249

Corley, H.W. and Sha, D.Y. (1982) Most Vital Links and Nodes in Weighted Networks. Operations Research Letters,
1, 157-160. https://doi.org/10.1016/0167-6377(82)90020-7

WK, R, MR, R T 5 B VPG A i k). RS TR 5 G, 2006, 26(11):
79-83+102.

JESE, (A, SR SRHE PRI I 4 ZUITE R LR BB R BT E[]. A FRRLF# 4K, 2016, 19(11): 33-44+62.
Fldie, kAR, TR, A% R A E VPR A 2 O P4 SR ). MESAR, 2012, 61(5): 1-7.

XUZEBH, B, SRafd, 4. T TF-AHP-TOPSIS [1)4E & B 5 v BEW IR IR 55 i YR 3], BIAR 7R 52 Tolk, 2020,
41(1): 43-47.

DOI: 10.12677/mos.2023.126467 5146 e RSE TR


https://doi.org/10.12677/mos.2023.126467
https://doi.org/10.1016/0378-8733(78)90021-7
https://doi.org/10.1080/0022250X.2001.9990249
https://doi.org/10.1016/0167-6377(82)90020-7

	基于供应中断风险下生鲜农产品供应链网络节点重要性评价研究
	摘  要
	关键词
	Evaluation of the Importance of Fresh Produce Supply Chain Network Nodes Based on the Risk of Supply Disruption
	Abstract
	Keywords
	1. 引言
	2. 生鲜农产品供应链网络模型构建
	2.1. 模型构建分析
	2.2. 生鲜农产品供应链网络模型的建立

	3. 供应链网络节点重要性评价模型构建
	3.1. 基于三角模糊数的赋值统一
	3.2. 节点重要度评估算法模型
	3.2.1. 理论基础
	3.2.2. 构建重要度贡献矩阵


	4. 实证分析
	5. 结论
	参考文献

