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Abstract

This study takes 11 towns in Sihong County, Jiangsu Province as examples to explore the spatial
evolution of small towns under ecological constraints in water-network plain areas. Using four pe-
riods of remote sensing images (2007~2022) and quantitative indicators such as expansion inten-
sity, shape ratio and compactness, it systematically analyzes their spatial characteristics. Results
show that Sihong’s towns expand along traffic axes, with central polarization and peripheral differ-
entiation. Qingyang Town accounts for nearly half of the built-up area, while lakeside towns shrink
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or stagnate due to ecological red lines. Ecological constraints form a restricted but intensive devel-
opment pattern: lakeside towns have higher compactness, and traffic-oriented towns show serious
ribbon distortion. Three driving mechanisms differ: traffic-axis towns lose compactness, industry-
driven towns sprawl, and ecologically constrained towns undergo passive functional restructuring.
Finally, classified regulation and county-level coordination strategies are proposed to solve spatial
imbalance, morphological distortion and insufficient momentum.
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Figure 1. Master plan of territorial space in Sihong county
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Figure 2. Study AREA map
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Table 1. Built-up area of 11 towns in Sihong county in different years

= 1 GHE 11 BFEA RSN EIT R R X EFR
2007 £ R X HA(km?) 2012 @ HX E A (km?) 2017 FE @R X A (km?) 2022 7 X (km?)

Mg 0.59 1.35 2.15 2.21
SHE 1.98 2.15 2.54 2.46
JSEm:E| 1.73 2.02 2.12 2.11
H A4 12.1 18.99 19.9 30.6
Y Sik 1.43 1.82 1.88 1.85
HEH % 0.68 0.82 0.84 0.98
A 1.77 2.18 2.19 2.41
KF4H 0.53 0.91 1.01 1.19
Te B 2.42 2.52 2.1 2.15
R 1.05 1.39 1.54 1.54
P 4R 0.86 1.03 1.55 1.59

Table 2. Change of built-up area of 11 towns in Sihong county in different years
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Mg 0.76 0.8 0.06
Kok 0.17 0.39 -0.08
S P! 0.29 0.1 -0.01
H A4 5.23 2.57 10.7
FSUILE 0.39 0.06 -0.03
i 0.14 0.02 0.14
R 0.41 0.01 0.22
PN 0.38 0.1 0.18
Te B 0.1 -0.42 0.05
YR 0.34 0.15 0

Fih el £ 0.17 0.52 0.04
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Figure 3. Land area change of 11 towns in Sihong county
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Table 3. Land expansion rate of 11 towns in Sihong county in different years

23 MR 11 BRETRENBERERE
4 2007~2012 4 Hhgr 5k id % 2012~2017 by ik % 2017~2022 4 b i s %

HEAERR 0.2576 0.1185 0.0056

S 0.0172 0.0363 —0.0063
IS 0.0335 0.0099 —0.0009
T PR 0.0864 0.0297 0.1075

R 0.0545 0.0066 —0.0032
R 0.0412 0.0049 0.0333

S 0.0463 0.0009 0.0201

R 0.1434 0.022 0.0356

B 0.0083 -0.0333 0.0048

R 0.0648 0.0216 0

Fh el B 0.0395 0.101 0.0052
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Figure 4. Change of land expansion rate of 11 towns in Sihong county

B 4. A 11 NEHER R RE R T E

I FH M R A 0] DUE tH 2007~2012 X AN BUE T 95k s, P AR 0.075, WUt R 11 44
BT IR K. 2012~2017 FEXANFBAL T, TRl E 2 0.021, H A pA st s LA
ARG o 2017~2022 X AN BAL T Ui i1, P38 0.015, WIS 11 g+ 4 B4, 3
AR R B, WA PR R R AR TE A 0.1075, 55 Gt B E 428 18]S AR R (2021~2035 4F))
“HRAL X IR AT SR A

3.1.3. RitnRERE

FH R 4 R 5 B TR A R S W bt R 1 — AR b, MR T RO P AR UEAS ], Rk FE i A s 2
I AR L 1], AN

Ay,
At; xTLA

AU, N2 i 3 j O i X E AR AR B, A, AR %0 0 B R IRIESRE, TLA RS20 i (R
X TR, i 4§ 2007 4.

FE 1L 3 FEE 5 3 o A A A FE AT AR AL AL BRI 2 4 FT7R), RTS8 R o S 4F (R4 JE KT, I8
AN By AT 2 2L A TT MR E] 5 R THE G IR BoR, SEE R 0 B 5 ¥ e 3 e A R AR — 3 2007~2012
ERB Y 5K, MEBUAIEME 025765 2012~2017 324 SN, 7 MR REREE KR T, etk
HAAMK 2017~2022 AW, (. AR 6K, SZE L2 ek SR, T PR R B
O, hIEEE RERT.

Table 4. Land expansion intensity of 11 towns in Sihong county in different years
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4 2007~2012 4F FH Hh 3 J o 5 2012~2017 4 FH 4k fe o 5 2017~2022 4 FH 4k e ot

Mg 1E 0.2576 0.2712 0.0203
SR 0.0172 0.0394 -0.0081
JJSEt 0.0335 0.0116 -0.0012
R 0.0864 0.0425 0.1769
ik 0.0545 0.0084 —0.0042
Wk 2 0.0412 0.0059 0.0412
TR 0.0463 0.0011 0.0249
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Figure 5. Change of land expansion intensity of 11 towns in Sihong county
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Figure 6. Change of land boundary of 11 towns in Sihong county (2007~2022)
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Figure 7. Superposition analysis of land boundary of 11 towns in Sihong county (2007~2022)
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Table 5. Shape ratio of 11 towns in Sihong county (2007~2022)
5. MHEE 11 NEHIE 2007~2022 FERR KGR
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Figure 8. Change of shape ratio of 11 towns in Sihong county
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Table 6. Compactness of 11 towns in Sihong county (2007~2022)
6. MR 11 MEFIE 2007~2022 FREEF LR

A 2007 FEEHBEE 2012 FEEBRE 2017 SEEBE 2022 FEEBRE
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HPH4 0.419 0.389 0.274 0.253
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R L1 1/ U P A (L

0.600 = —t— — IR
__—— e ! -,
0.500 //MUU / T | : fq:mg@g
| iR
S — 20— 3=
0.400 -, 0. %UH - “”’7! 0-360 lﬁ%ﬂ
0.300 | ; ¢ AR
—I 0.200 0.200 0.200
0.200 -
0.100
0.100 4 0.100 0.100
0.000 - 0.000 0.000 0.000
2007 EEE 2012 20178 ER 2022 %R

@ HHEH @ B @ LW HFHH K @ EHHZ FEETH
R TR EaRi PG

Figure 10. Change of compactness ratio of 11 towns in Sihong county
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