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Abstract

Since the economic reforms, the Jiaodong region has experienced rapid development due to its
unique geographical conditions. Small towns play a pivotal role in the integrated development of
urban and rural areas, and their importance cannot be overlooked. Research on the spatial expan-
sion characteristics and spatial planning design of small towns in the Jiaodong region provides a
foundation for promoting the positive development of town industries and economies, enhancing
population attractiveness, and stimulating endogenous dynamics. This, in turn, supports the goal
of integrated urban-rural development. This paper analyzes the developmental models and cha-
racteristics of spatial design in small town centers, statistically summarizing and comparing the
industrial functions and land expansion patterns of 12 town centers within the administrative
boundaries of Rongcheng City. Selected typical small towns are studied as cases to explore their
spatial expansion characteristics and developmental norms. The spatial evolution mechanisms of
these towns are analyzed from three perspectives: population, land use, and industry. Finally,
strategies are proposed to address their developmental challenges.
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Table 1. Data source description table
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Figure 1. Technology roadmap
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Table 2. The amount of land use change
F#2 BT E
i HbAF 4K /K m?
B4
06~11 11~16 16~21
R T R T8 0.0845 0.4580 0.0000
IR T R K B 0.0040 0.0385 0.0363
IR T DA £ 0.0000 0.1101 0.0000
SR R R 0.0596 0.2214 0.0000
R T R 1L 0.2776 0.2397 0.4249
ST NI 0.1454 3.0288 0.0000
IR T I 4 0.8596 1.4826 0.0000
SR BT L0 AR 0.8483 0.8152 0.1564
R BT YR A 0.0000 0.0896 0.0000
SRR 0.0855 0.3816 0.0000
R T PR 0.1910 0.1672 0.0000
SR J3 TV 7 0.5416 0.2100 0.0000
Table 3. The speed of land expansion
=3 At BiRE
FH Mg Sk
B4
06~11 11~16 16~21
SR T4 0.04350 0.1937 0.0000
IR T R K B 0.0006 0.0061 0.0056
IR T DRl £ 0.0000 0.0279 0.0000
ST R 0.0099 0.0350 0.0000
R T R 1L 0.0333 0.0247 0.0389
SRR NI 0.4311 2.8454 0.0000
SR BT B 0.0362 0.0528 0.0000
SR BT L0 AR 0.0609 0.0449 0.0070
R BT MR 0.0000 0.0179 0.0000
SR B R 0.0256 0.1011 0.0000
R T PR 0.0502 0.0351 0.0000
2 R T M P 0.0433 0.0138 0.0000
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Figure 2. Schematic diagram of the spatial evolution of small towns in Rongcheng City
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Figure 3. Schematic diagram of strip and cross land expansion patterns
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Figure 4. Schematic diagram of the expansion pattern of the clumpy land
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Table 4. Spatial structure and development statistics of small towns in Rongcheng City
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Figure 5. Nighttime light quantification and population density analysis map
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Figure 6. Compactness vs. form rate analysis chart
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