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Abstract: It is significant for promoting the revitalization of beautiful rural areas while exploring the spatial
correlation between sustainable development and agglomeration characteristics of rural areas based on the
perspective of vulnerability. Taking remote sensing imagery as data source, we interpreted and identified the
rural settlement patches of Jiangsu Province in 2016. While using the average nearest neighbor, kernel density
estimation, and standard deviation ellipse method to clarify the rural agglomeration pattern in Jiangsu Province at
the county scale, we constructed a comprehensive evaluation model of rural total vulnerability from the perspective of
resources, economic, and social vulnerability. Furthermore, we explored the relationship between spatial
agglomeration characteristics and vulnerability level in rural areas at the county scale. Results show: (1) The
distribution of rural areas in Jiangsu Province decreased gradually from the core to the outer edge. Besides, rural
settlements were densely distributed in the adjacent areas of southern and central Jiangsu as well as in the central
part of northern Jiangsu. The overall spatial heterogeneity and directional characteristics of agglomeration
patterns were obvious. (2) There was a regional imbalance in the rural vulnerability of Jiangsu Province at the
county scale. While apart from a weak subsystems' correlation, the spatial coupling characteristics were not
obvious. (3) There was a significant negative correlation between economic vulnerability, social vulnerability,
and resource vulnerability, of which the latter two had weak links of rural development in Jiangsu Province. (4) The
single vulnerable subsystems of resources, economy, and society in rural areas of Jiangsu Province at the county
scale showed obvious agglomeration characteristics, while the comprehensive vulnerability and agglomeration
characteristics had not achieved a benign spatial resonance.
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Fig. 1 Administrative divisions of Jiangsu Province
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Tab.1 Index system for rural vulnerability assessment of Jiangsu Province
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Fig. 2 Scale and classification of rural agglomeration over Jiangsu Province in 2016
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Fig. 3 Rural agglomeration direction analysis

of Jiangsu Province in 2016
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Tab. 2 Standard deviation ellipse measurement of rural agglomeration direction of Jiangsu Province in 2016
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SEH L AT 119.54°E, 32.88°N 119.04°E, 33.80°N 120.18°E, 32.44°N 119.86°E, 31.71°N
XK /km 185.18 132.78 101.46 106.90
Y /km 90.77 63.82 41.78 44.54
TERE 145.76 114.68 113.52 109.44
JiES 0.87 0.89 0.86 0.86
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Tab.3 Grading standards of rural vulnerability in Jiangsu Province

551 39 RPN PE (L) rh R S5 PR (M) S5 (H) R JEE M 551 (S)
Bris gt <0.11 [0.11,0.19] [0.19,0.31] =031
U Me st <0.46 [0.46, 0.69] [0.69, 0.79] =0.79
e Mess <0.65 [0.65,0.76] [0.76, 0.90] =0.90
iR MaEsE <0.51 [0.51,0.56] [0.56, 0.59] =0.59
F4 2016 FIHE & FAEIS HEIEMLED L L
Tab. 4 Mean and type ratio of rural vulnerability of Jiangsu Province in 2016
L& MY HAY S JSUE
Ja 55 PEor %
¥iE e f81l/% ¥ifi e fl/% ¥ e f1l/% ¥ifi RIS ¥fg
Fris gt 0.15 43.90 0.15 24.39 0.16 19.51 0.18 12.20 0.17
ZTNEETE 0.70 14.63 0.72 21.95 0.72 26.83 0.73 36.59 0.71
FanayiiEalds 0.73 29.27 0.74 39.02 0.74 24.39 0.80 732 0.83
ZalEsstE 055 31.71 0.56 31.71 0.56 19.51 0.56 17.07 0.55
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Fig. 4 County-scale spatial differentiation characteristics of rural vulnerability over Jiangsu Province in 2016
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Tab. 5 Statistical analysis of rural subsystem

vulnerabilities in Jiangsu Province

Spearman #HCHE  BEUEMESIME &S b oSt
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Fig. 5 Analysis of rural vulnerability subsystem

association in Jiangsu Province
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over Jiangsu Province in 2016
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Fig. 7 County-scale spatial differentiation characteristics of

rural vulnerability over Jiangsu Province
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agglomeration and vulnerability over Jiangsu Province in 2016
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Tab. 6 Characteristics and direction of rural partition areas in Jiangsu Province
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