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Measurement, disparities, and obstacle factor analysis of safety resilience
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Abstract: [Objective] By measuring the safety resilience levels of Camellia oleifera across the nation, core development regions,
and key expansion areas, assessing spatial disparities among different production zones and provinces, and identifying obstacle factors
affecting resilience, this study aims to provide actionable pathways for promoting high-quality industry development and enhancing overall
Camellia oleifera security. [Method] A comprehensive safety resilience index system for Camellia oleifera was constructed. Using the
entropy weight method, Theil index, and ArcGIS natural breaks classification, we analyzed the spatial distribution, regional disparities,
and evolutionary trends of safety resilience across 15 major Camellia oleifera-producing provinces (autonomous regions/municipalities)
from 2010 to 2022. Obstacle degree analysis was further employed to identify key constraining factors. [Result] 1) The national
average resilience level of Camellia oleifera exhibited sustained growth, with upward trends observed across different production zones
and provinces, indicating significantly enhanced risk resistance and shock adaptability. By 2022, two provinces achieved high resilience
status, while 12 were classified as moderately resilient; 2) The Theil index of Camellia oleifera safety resilience displayed a U-shaped

trend, initially declining before rising, suggesting widening inter-provincial disparities primarily driven by intra-regional differences;
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3) Key influencing factors included production-transportation-sales robustness, industrial coordination, technological advancement,

forestry investment, fiscal expenditure on science and technology, and Camellia oleifera cultivation area, which substantially impacted

resilience enhancement at both national and regional levels. [Conclusion] While safety resilience in Camellia oleifera production has

strengthened nationwide and within major regions, inter-provincial disparities show signs of further divergence. Therefore, implementing

regionally coordinated and precisely targeted policies, targeted mitigation of key obstacle factors, and enhancing holistic industrial chain

synergy and market-driven mechanisms are critical strategies for improving Camellia oleifera safety resilience.

Keywords: Camellia oleifera; safety resilience; core development region; key expansion area; entropy weight method; Theil index;
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Table 1 The safety resilience indicator system of Camellia oleifera in China
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Table 2 Provincial-level safety resilience assessment of Camellia oleifera in China from 2010 to 2022
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Lizye 0.219 0.245 0.297 0.315 0.342 0.346 0.364

J7AR 0.216 0.258 0.287 0.345 0.383 0.392 0.438

U 0.208 0.231 0.268 0.270 0.308 0.387 0.419

@ffdii%lﬁ Eem H 0.196 0213 0.257 0.264 0.335 0.341 0.370
region Wwide 0.246 0.253 0.280 0.328 0.360 0.378 0.407
b 0.323 0.376 0.440 0.463 0.511 0.577 0.611

aniit] 0.243 0.333 0.329 0.355 0.429 0.481 0.529

L 0.242 0.245 0.295 0.314 0.349 0.346 0.371

LB 0.235 0.256 0.283 0.304 0.338 0.361 0.386

e 0.177 0.191 0.100 0.161 0.180 0.200 0.170

B AREX ] 0.292 0.282 0.322 0.323 0.344 0.370 0.406
Key expansion (5] 0.196 0.225 0.250 0.262 0.281 0.286 0.316
region by 0.216 0.255 0.269 0.299 0.324 0.363 0.395
=H 0.204 0.247 0.275 0.292 0.303 0.335 0.359

HR 0.208 0.194 0.209 0.206 0.295 0.309 0.328

H{H Mean 0.228 0.254 0.277 0.300 0.339 0.365 0.391

32 HEREWMZES FIFIE

SR BT R A Pl R [ e A4 e A0 P S () gy
SRR, AWK ArcGIS 10.2 SR 8] 255> 2%
% BRA (XL ) WMALETEAKER SN
KR FREER S 3 FRAL, JEXE 15 M (X
) 2010 4E. 2014 4F. 2018 4F. 2022 4F ) i %%
ZAPIVEACEREH TR 5 (B D - WA
WE, PSR ECR, 2014 SELLE#ET
FRaE. 2010 4F, A 22 AWM K Pk B vk
()48 A 2l ARG, IR B R BRI K R A
WAL, 2L WL ATIEE, HAe oA (XL T
AR EFIEAT . B 2014 4F, X2 E WK

M EAR ARG 1N E 0, EEREREE SN, HR
134 (XL 1) Bk S EEPITEK. 2014 4
UG BRI PG 48 BRI 9 i 25 2 4 e FE R E A8 4 4
PIMESE I HAD AR I S A PR FR AR E

33 HFRREVMRRIERSH

2T ST AT S BAS [R] 7 X 2 1 A WP )
IR ZERE, DARAZHR Y X M2 R e A, A
T 581 — 2055 4 ] R 9 R 25 7 X AT 2 AR P o
B, @RWE3 . Nk EZRE, FEMARZ
M RIZERFEEUH 2010 £/ 0.113 3 2
2014 4E170.095 1 FRHE 52 2022 4E 1) 0.148 5, £H“U”



206 F - vE, e R AWM ROINEE L 2 R R RS R ) A

O 1 L /
A oo )
N e N e

B =t L

| RHeER -

LT F AR GRS bR A P S5 G R 4GS (2019) 1815 S il 4
Based on the standard map with the approval number GS (2019) 1815 downloaded from the standard map Service website of the Ministry of Natural Resources
of the People’s Republic of China.

B 1 2010—2022 F£HEHRFEREFMHEK TR EX 5

Fig. 1 Spatial-temporal gradient analysis of Camellia oleifera safety resilience across China from 2010 to 2022
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Table 3 Decomposition analysis of Theil index measuring Camellia oleifera safety resilience in China

4 f

Year

RS
Overall disparity

DR 2257 (TTikED

Between-region disparity

(contribution rate)

X225 (TT#k3%) Within-region disparity (contribution rate)

25

Disparity

L R IX

Core development region

H it X

Key expansion region

2010 0.1133 0.004 3(3.80%) 0.109 0(96.20%)
2011 0.107 8 0.008 1(7.51%) 0.099 7(92.49%)
2012 0.116 9 0.007 0(5.99%) 0.109 8(93.93%)
2013 0.114 9 0.011 4(9.92%) 0.103 5(90.08%)
2014 0.0951 0.012 2(12.83%) 0.082 9(87.17%)
2015 0.103 9 0.011 0(10.59%) 0.092 9(89.41%)
2016 0.104 9 0.013 8(13.16%) 0.091 2(86.94%)
2017 0.113 4 0.014 0(12.35%) 0.099 4(87.65%)
2018 0.124 5 0.017 1(13.73%) 0.107 4(86.27%)
2019 0.1291 0.025 1(19.44%) 0.104 1(80.64%)
2020 0.137 8 0.039 0(28.30%) 0.098 8(71.70%)
2021 0.136 6 0.045 0(32.94%) 0.091 6(67.06%)
2022 0.148 5 0.048 2(32.46%) 0.100 3(67.54%)

0.072 5(35.40%)
0.093 8(49.55%)
0.083 6(40.50%)
0.096 5(49.12%)
0.090 0(55.80%)
0.085 5(47.98%)
0.091 1(51.22%)
0.089 3(46.50%)
0.101 5(48.40%)
0.083 0(38.04%)
0.089 7(38.64%)
0.085 8(37.95%)
0.104 0(41.87%)

0.154 2(60.80%)
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Table 4 Obstacle degrees of Tier-1 and Tier-2 indicators for Camellia oleifera safety resilience in China from 2010 to 2022
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Table S Top five obstacle factors among Tier-3 indicators for Camellia oleifera safety resilience in China (2010-2022)
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