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Abstract

In the context of the rapid development of the digital economy and rural e-commerce, agricultural
e-commerce supply chains have evolved toward networked and platform-based structures, making
their stability more vulnerable to complex risk transmission. Based on complex network theory,
this study models the agricultural e-commerce supply chain as a scale-free network and employs an
SIR model to simulate the propagation of supply chain disruption risks. Furthermore, network met-
rics are applied to evaluate supply chain resilience under dynamic targeted attacks. The results
show that the agricultural e-commerce supply chain exhibits a strong dependence on key nodes; the
stability of the system is jointly determined by the rate of risk transmission and the recovery capac-
ity. Compared with random attacks, targeted attacks on high-centrality nodes cause more signifi-
cant structural damage, among which nodes with high closeness centrality have the greatest impact
on network resilience. Accordingly, enhancing resilience requires strengthening the management
of key nodes, establishing a tiered management framework, improving digital coordination, and in-
creasing redundancy and recovery capabilities.

Keywords

Agricultural E-Commerce Supply Chain, Risk Transmission, Complex Network, SIR Model, Supply
Chain Resilience

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|

AR, B SN AR R 5807 2 HE B BUR SR 2. 2025 45, s (5 7055 DY BT
Bl (2025 8T o MR TARE g 1, WIHRdR I “HESARAN Ha R v PR R AL M ) B HE S AR SR i
BRIE BB T AR B s RIS, ARDARK BT AR TTEN AR CORHEAR ™ Wb T 9 S ft 7
F) 2 i Sl FHEETES S BB R TR, KREMNFE, HXBEEHELE” RIS TR
717 o AEBUESIS T, WER SRR AR . T, 2025 4F 1~7 A, A7 N FAEFE
K 7.4%, MR ECE RIS 1950 75K 3. dtiE(025)FR H, AERFHIRT IR E 4. GE . 4
M sE 2 e O AE A R, R . TR MRS S i B, S0 A0 iy sURZ AL
[1]-

STk BESBEAR b, AR i R SN R A S S I ZE kR Bn AR B A PR 2 i RCE
KESERHE, BMER SR ERKE. SR, ks, FERER AT B E) % 2 E R EN
SMA[2]. — BAE SR MBS, KR AU A A, AT REIYE T SR PR AN
SURAEM S PRI B, G RRBLER . SRIFE. B R S N RSB N . JCH RS
TFAFEFET, TERES K. BN BN PEHLEIEE— D TOR 1 HERNE b T % SR, AR
77 sty FEL T At IS D [ A R

AT, PERIBERINE . Sk WL AN RS AT Ak O B AR DG AR ) B LG, (R AR it FEL R (A S BE

https://www.cac.gov.cn/2025-05/13/c_1748760394739054.htm
2https://www.gov.cn/zhengce/zhengceku/202507/content_7034022.htm
3https://www.gov.cn/lianbo/bumen/202508/content_7037395.htm

DOI: 10.12677/ecl.2026.158903 517 HLF 7 55 Ve


https://doi.org/10.12677/ecl.2026.158903
http://creativecommons.org/licenses/by/4.0/
https://www.cac.gov.cn/2025-05/13/c_1748760394739054.htm
https://www.gov.cn/zhengce/zhengceku/202507/content_7034022.htm
https://www.gov.cn/lianbo/bumen/202508/content_7037395.htm

(CERN

WHFARR AL . — 5, DA 2 RETRGA RIRBERCR ., AR ECr S M ERN, ™
rin FEL T (L B A NS I I 2% ISR R AE SR IE AN . S — T, 5% T B B JXURG: RO AIT FE AR AR i S 4R b
I M B — AR A, B IR AR A% T A R s KRS 3 B o S5 e IRTIY AR i R B
ARG YR EFIE[3], TR ZERERIFALL, Ho 6. KA. O AL gL
Ae T2 i B, H R ROTT RE X B A N 2 I P AR TR . Rl A SN AR L T T i
MGG JZ TR T AR it PO R (A B (I SRR i, R R XU A 1 5 X 2 G 55 1 A FE TR AR

BTG, ARSCHE AR N 2% BEAR R FE B IR A FEAE b, 0™ i LR BB — AN H 22 AR B
TERRIEEM 2%, SR SIR A5 o (4t [ 5 v b XU ) A% R I RE EAT 07 30007, Rl B rha . Aotk
AL A O PERT K A SRR AR IR S R (SR . B e, B PO AW B EXd ik, BAFESE
RGBT L RO 2R PR RIRE R, MRS 7B PR 2RACR. PP EIRE R
SEYE RO BENREPIVE AT ER VA . RSO BTG WIMER bR AL S T, CAONA R
[e A7 i L T (A N LR 1 T e B T I S

ASCHIBTFC AT REAE LA R T b 7E: 58—, BT 57 AT LR 1 & WA B3 B AR 7 it fH B B )
YRR, $h AL SR SRIERE A A T B SE, ET RIS SIR BRZ i A< it r R 44 RN
WAL R AT, X RENLEI BEAT RS 3=, B E BUGR RO AL P AR W
PR B 2 A ML BT SR BE AR o W FE S5 18 AT B T AR 7™ bt i e (R L 1) ARG B . DTSR T S5 4
TACRBIRES %, WA 2 A RO RS R A SR PR B I8 S

2. SIR EBIER BRI
2.1. BENE

AICHEFE SIR BT AR RGL RT3, SIR B SR I T 220 A% G AL 4k i AR, 2 TR 1k
IR 20 AR 2 — [4]. IZAEALRE R G (7 S R 0 o = AR BIRER(S) RSV IKE R (R). W
RAET 5 SRR TR & A TGRS, WE R RERAE T — N I R A e rh b, 3248
JE 5 R G IBE RO Pro AL, WRBBIA IS KR, EARAS TR, IREWREA, A2 E
SR B Bl SRR R R, BB AR R — NI TR BE N IR IR O Poo 18] 12 28 4T i SIR =R
R R R, HhgeRss, aafE1d HOaRERS.

Figure 1. Evolution of node status
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Figure 2. P1=0.2,P2=0.8
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Figure 4. P1=0.8,P2=0.2
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Figure 5. Changes in network resilience indicators
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