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Abstract: Against the backdrop of intensifying global geopolitical tensions, escalating trade frictions, and the
frequent occurrence of unexpected events, enhancing the resilience of coastal port supply chains is crucial for
China to maintain stable port operations, reduce disruption-induced increases in logistics costs, and strengthen
its competitive advantages. To evaluate the resilience of coastal port supply chains, this paper employs a game-
theoretic weighting method to determine combined indicator weights and integrates the cloud model theory to
construct a comprehensive resilience evaluation framework. Ten major coastal ports in China are selected as
research subjects for empirical assessment. The results reveal a significant polarization in resilience levels:
ports such as Shanghai, Ningbo-Zhoushan, and Qingdao exhibit higher supply chain resilience, whereas ports
including Tangshan, Fuzhou, and Haikou demonstrate relatively lower resilience. Based on these findings, the

paper proposes targeted recommendations for enhancing port supply chain resilience from the perspectives of
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strengthening demonstration effects, addressing capacity weaknesses, and improving refined operations and

resource allocation efficiency.

Keywords: Port supply chains; Multiple shocks; Resilience evaluation; Combined weighting; Game theory
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Fig.l1 Port supply chain resilience system
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Table 1 Indicators of port supply chain resilience
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Table 2 Evaluation grade classification and characteristic

parameters
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Table 4 Information on invited experts and scholars
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Table 5 Indicator weights for port supply chain resilience evaluation
BEBR — A5 FURE  FONE SRS ARCE e/ E i1 7 WA FUE IR A IRAL
SERTERETIC, 0.044 3 0.074 9 0.064 7
s T E PR LB 5 R 0.063 9 0.054 4 0.067 0
TEE 71 C, 0.2572 0.238 0 0.269 1
BREREEARFC,y 0.095 8 0.041 1 0.080 8
MR EE ] WLAEC,, 0.053 2 0.029 7 0.048 2
W IR ACRC, 0.103 9 0.0337 0.082 3
W IR T C,, 0.074 2 0.028 0 0.060 7
RV BETIC, 0.282 9 0.186 6 0.264 1
fREILEREEC, 0.057 1 0.044 8 0.058 1
DAL R 2 RREC,, 0.047 6 0.050 4 0.054 8
FERALRIRE I C,, 0.026 6 0.069 3 0.050 8
FERTUARMEC,, 0.034 6 0.093 2 0.067 5
W AETIC, 0.1340 0.271 6 0.202 8
I R IEEC,, 0.048 5 0.0253 0.043 1
W OREPMERE S C,, 0.024 2 0.040 5 0.035 1
it AL
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Table 6 Cloud parameters of secondary indicators for port enterprise evaluation ( predictive capability )

I G, C, C, Cy
LS (7.016 7, 0.4038, 0.1964) (7.4000, 0.5932, 0.1434) (7.0000, 0.2924, 0.1499) (6.6333, 0.2228, 0.0950)
H ik (8.8167, 0.3133, 0.0591) (9.2833, 0.4387, 0.1636) (9.0000, 0.2089, 0.0192) (8.8333, 0.2507, 0.0904)
TR (9.1500, 0.3969, 0.1628) (8.4167, 0.6406, 0.1126) (9.2667, 03342, 0.1305) (9.2833, 03551, 0.1563)
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AR s (6.5000, 0.6684, 0.2126) (6.5667, 0.6684, 0.1677) (6.3000, 0.6684, 0.3594) (6.2500, 0.8982, 0.3525)
I (8.766 7, 0.1393, 0.0853) (6.3333, 0.5849, 0.3641) (8.5833, 0.1044, 0.0352) (8.5667, 0.1253, 0.0544)
TR (9.066 7, 0.1253, 0.0323) (9.5500, 0.2298, 0.0424) (9.2833, 0.2298, 0.0559) (8.9833, 0.1532, 0.1192)
|t ISE0 S (7.2833, 0.4038, 0.0811) (7.9383, 0.9964, 0.4223) (6.9333, 0.5988, 0.1895) (6.8833, 0.4387, 0.1370)
T L1 (5.8500, 0.7311, 0.0670) (4.6500, 0.543 1, 0.3795) (6.0833, 0.8216, 0.3881) (5.716 7, 0.508 3, 0.3214)

x7 BOLW—RERENEZSH ( RSN )
Table 7 Cloud parameters of secondary indicators for port enterprise evaluation ( response capability )

W C, C, C, C,
JELLE (6.2833, 0.4804, 0.0827) (5.8000, 0.5849, 0.3923) (6.9333, 0.4456, 0.1552) (73167, 0.6406, 0.1438)
s (6.8833, 0.5640, 0.244 1) (8.8500, 0.2298, 0.0424) (8.9500, 0.1462, 0.0750) (8.8000, 0.3342, 0.1109)
T AU (9.6333, 0.0836, 0.0177) (9.616 7, 0.1532, 0.0424) (9.266 7, 0.250 7, 0.090 4) (9.266 7, 0.3342, 0.1582)
s (8.4383, 0.5208, 0.2357) (9.8000, 0.0418, 0.0475) (9.4167, 0.264 6, 0.0185) (9.4500, 0.2089, 0.106 6)
R (8.5000, 04178, 0.3248) (8.3833, 0.6127, 0.1333) (7.7333, 0.3342, 0.1582) (7.7333, 0.362 1, 0.0918)
T (83167, 0.3969, 0.0620) (6.8000, 0.6684, 0.2919) (6.6833, 0.7798, 0.4166) (6.4833, 0.9887, 0.0639)
M s (9.6500, 0.2089, 0.0252) (8.1333, 0.5710, 0.0684) (8.6333, 0.0836, 0.0177) (8.7333, 0.1393, 0.0853)
RIS (8.766 7, 0.3342, 0.0322) (8.6333, 0.3342, 0.2509) (8.966 7, 0.1253, 0.0544) (89167, 0.1810, 0.1135)
B[S (7.7500, 0.7311, 0.208 6) (7.1833, 0.5640, 0.2010) (7.0667, 0.5849, 0.226 8) (7.1000, 0.6684, 0.1510)
T (73000, 0.7938, 0.3551) (5.6333, 0.5849, 0.0677) (5.750 0, 0.6267, 0.2869) (62167, 0.7729, 0.2359)

*8 BALW—RIERTNZSE (EREES)
Table 8 Cloud parameters of secondary indicators for port enterprise evaluation ( adaptive capability )

w c, C,, C,, Cy,
J Ltk (6.9833, 0.9330, 0.2624) (7.3000, 0.6267, 0.1916) (7.2167, 0.4804, 0.1821) (7.166 7, 0.3342, 0.0950)
Tk (8.766 7, 0.3203, 0.0089) (82167, 0.3273, 0.250 1) (8.9333, 0.2924, 0.0338) (9.0000, 0.2089, 0.2009)
TR (9.116 7, 0.3203, 0.0303) (9.266 7, 0.2507, 0.1103) (9.2500, 0.3551, 0.0557) (9.4333, 0.1532, 0.0283)
i (9.4333, 0.278 5, 0.0714) (9.4333, 0.2924, 0.0338) (9.5333, 0.167 1, 0.0821) (9.366 7, 0.2089, 0.0551)
LI (7.9000, 0.8355, 0.3196) (7.3833, 03551, 0.1777) (7.766 7, 0.3203, 0.2193) (7.4667, 0.4735, 0.3500)
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I C, C, Cy, C,,
I s (6.6000, 0.5849, 0.3192) (6.7833, 0.6475, 0.0485) (5.9833, 0.5710, 0.0606) (6.4500, 1.0862, 0.3359)
Il (8.6333, 0.1253, 0.0323) (8.5833, 0.1044, 0.0352) (8.6667, 0.0975, 0.0341) (8.5833, 0.1532, 0.0788)
TR (8.9500, 0.1253, 0.0574) (8.7833, 0.1532, 0.0469) (9.1000, 0.1253, 0.091 1) (8.6333, 0.2507, 0.0645)
AL s (7.0333, 03203, 0.2282) (6.8333, 0.2646, 0.0257) (7.3500, 0.5849, 0.0555) (7.4167, 0.5570, 0.1772)
T 1713 (5.9500, 0.6267, 0.4270) (5.7500, 0.4595, 0.2276) (5.7500, 0.5849, 0.3239) (5.8500, 0.4595, 0.3284)

x9 EOLW—FEHRENZSE (RERENES)
Table 9 Cloud parameters of secondary indicators for port enterprise evaluation ( recovery capability )

wwH C, C, C, C,
S L s (9.2600, 0.242 3, 0.0334) (7.0333, 0.2646, 0.1125) (8.1300, 0.7436, 0.2030) (9.0500, 0.1462, 0.0402)
H W (8.7583, 0.261 1, 0.0759) (8.8333, 0.2646, 0.1291) (9.4533, 0.1894, 0.1249) (9.5500, 0.1880, 0.0875)
TS (9.750 0, 0.1253, 0.026 6) (9.2500, 0.376 0, 0.079 8) (9.4000, 0.1671, 0.1099) (8.5500, 0.4387, 0.0736)
(R(E373 (9.216 7, 0.2298, 0.0295) (9.5833, 0.1393, 0.0415) (9.783 3, 0.069 6, 0.028 6) (9.3000, 0.2924, 0.049 8)
BT T (6.2833, 1.1906, 0.2756) (8.0000, 0.5431, 0.3179) (8.700 0, 0.2507, 0.0532) (6.9333, 0.7381, 0.1951)
AN s (7.1333, 0.5431, 0.1905) (6.4833, 0.7798, 0.3186) (8.4167, 0.4317, 0.0575) (6.2167, 0.4804, 0.2164)
I (8.6183, 0.2618, 0.1052) (8.8000, 0.2507, 0.1310) (7.9533, 0.3788, 0.1095) (7.7833, 0.4804, 0.0957)
I (7.0667, 0.4595, 0.0672) (8.9333, 0.2924, 0.0717) (7.3683, 0.2242, 0.0552) (8.7500, 0.2507, 0.0130)
LR s (7.716 7, 0.473 5, 0.1830) (7.6333, 0.376 0, 0.1035) (7.5450, 0.779 1, 0.1292) (8.4500, 0.2716, 0.2031)
s (5.9667, 0.3899, 0.0814) (6.0833, 0.3899, 0.160 1) (7.4167, 0.3481, 0.1910) (8.9833, 0.278 5, 0.0900)

F10 BAOLWZRIERTENZSH (BN )
Table 10 Cloud parameters of secondary indicators for port enterprise evaluation ( renewal capability )

o Cy C, Cy, Cy,
S L (9.0500, 0.2924, 0.1717) (7.5833, 0.4387, 0.2127) (7.2000, 0.6267, 0.2296) (8.5167, 0.4387, 0.3118)
T (8.6833, 0.2298, 0.0559) (9.0500, 0.1462, 0.0402) (9.100 0, 0.2924, 0.0743) (8.3000, 0.3342, 0.0911)
TS (9.0167, 0.2019, 0.1700) (8.8833, 0.3969, 0.1271) (9.2333, 0.3064, 0.0848) (8.9667, 0.2646, 0.1915)
R (8.766 7, 0.5431, 0.2751) (9.116 7, 0.278 5, 0.064 0) (9.5500, 0.1880, 0.0875) (8.7383, 0.2186, 0.0511)
JE 1T (6.9667, 0.8495, 0.3480) (7.3500, 0.3551, 0.2211) (8.1833, 0.8634, 0.1667) (7.6833, 0.3133, 0.0225)
M s (8.0000, 0.2924, 0.1746) (6.2500, 0.5849, 0.2023) (6.766 7, 0.6963, 0.4877) (6.1000, 0.3760, 0.1632)
Ik (7.8000, 0.5849, 0.1486) (9.2333, 0.3342, 0.0322) (8.6833, 0.1462, 0.0910) (8.6333, 0.1671, 0.0355)
I (7.5500, 0.376 0, 0.0750) (7.5167, 0.5222, 0.0839) (9.1833, 0.1532, 0.1010) (9.166 7, 0.2089, 0.0311)
ALHR I HE (8.1333, 0.1810, 0.0768) (7.700 0, 0.250 7, 0.0532) (7.4833, 0.4038, 0.1859) (9.108 3, 0.3899, 0.1356)
T (6.4500, 0.3969, 0.0807) (6.116 7, 0.4038, 0.1363) (5.9667, 0.2646, 0.1915) (8.6833, 0.2298, 0.0559)
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