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Multi-scenario Dynamic Simulation of Township Land Change and Carrying

Capacity under the Background of Rural Revitalization: A Case Study of Liyang
City, Jiangsu Province
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Abstract This paper analyzes the land-use change in Shezhu Town, Liyang City, Jiangsu Province for many years by using the transfer

matrix method, explores the resource and environmental carrying capacity and land-use change mode of villages and towns,
reveals the coupling relationship between land-use change mode and socio-economic system, and constructs the SD model of
land-use change of villages and towns by using the method of system dynamics. With different policy scenarios by 2035, the
changes of primary land types of Shezhu Town are obvious. The paddy field increases steadily under the scenarios of cultivated
land protection and current development, but the growth is slower under the scenarios of economic priority and ecological
protection. The mining land decreases rapidly under the scenarios of cultivated land protection and ecological protection. The
construction land of the town increases rapidly under the economic priority scenario and cultivated land protection scenario,
but the area increases slowly or decreases in the current development scenario and ecological protection scenario. This study
shows that the SD model can not only effectively simulate the land-use change under different scenarios, but also deduce the

complex nonlinear relationship between land-use and socio-economic system, which is conducive to measuring the resource

and environmental carrying capacity of villages and towns and policy simulation regulation.
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Tab.1 Land use transfer matrix from 2009 to 2013 (hm?)

20094 3t F) 2L 8

20134 37 - : — :
GESS SRR R A HEe  RRR MR SR SR samw  ses
FUERAE 2985.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Sith 000 144617 0.00 0.00 0.03 0.00 0.01 5.22 0.00 5.27
7K 3.51 0.08 8213.22 0.00 0.00 0.00 0.00 11.62 0.01 15.21
NEIZ Rt 6.17 021 0.79 1249.02 0.00 0.00 1.37 0.00 0.07 8.60
SRR 5.20 3.90 28.19 3.30 479.87 0.00 432 0.58 037 4587
R A 0.55 1.29 0.95 0.00 0.00 21.94 7.41 0.04 0.01 10.25
HfthR A 1.18 2.09 5.8 0.03 0.02 000 3519.02 015 18664 19592
HihEgF 0.12 0.12 0.00 0.00 0.00 0.00 0.56 753.47 0.00 0.79
AR FI At 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 63300 0.00
T B 16.71 7.68 35.74 3.33 0.05 0.00 13.67 1762 187.10  281.92
BT E -16.71 -2.41 -20.53 527 45381 10.25 182.25 1683  -187.10 0.00
KK EH B
R2 2013—2017F L FIMEEFHFENRE (BAL:hn?)
Tab.2 Land use transfer matrix from 2013 to 2017 (hm?)
201 34F 43I A 28 5
20174+ #0F) F S . o :

X SEAE T xm o TEE BER RR FR RS same ses
SRR 2836.94 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
£ith 000 144036 0.00 0.00 0.00 0.00 0.00 39.92 0.00 39.92

K 136.86 000 8179.06 38.73 0.00 0.00 8.30 37.53 119 22261
NEZAH 0.45 0.83 032 1211.95 0.00 0.00 0.79 2.77 0.03 5.20
HERIBAN 3.26 416 21.17 6.78 525.74 0.1 1.84 0.00 0.14 37.36
R A 0.15 1.10 2.44 0.00 0.00 32.19 4.49 0.00 0.16 8.34
EAthRF 0.90 0.68 422 0.00 0.00 000 3691.08 0.00 0.04 5.83
HAthEEE R 6.54 431 21.23 0.15 0.00 0.00 11.59 673.92 211 45.93
R 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 443.08 0.00
TR 148.16 11.07 49.38 45.67 0.00 0.01 27.01 80.21 369 36520
BT E -148.16 28.84 173.24 -40.47 37.36 8.33 -21.18 -34.28 -3.69 0.00
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Fig.1 Causality diagram of SD model of land-use change in Shezhu Town
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Fig.2 Flow chart of land-use change system in Shezhu Town
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Tab.3 Statistical table of simulation results and relative error

4 FRBAOQ IR M it JKH
FOUE/AN BEXE/AN BRE/% FWME/NhM? BE/m? 2ZE/% FE/hm? BSLE/m? RZE/% FOE/hm? BSE/hm? R%E/%
2009 72 559 72 350 0.29 1252.35 1252.35 0.00 1453.85 1453.85 0.00 8248.96  8248.96 0.00
2010 72705 72 404 0.42 1254.52 1260.26 -0.46 1451.80 1453.13 -0.09 8249.04 8245.92 0.04
2011 72832 73290 -0.62 1254.42 1259.46 -0.40 1452.28 1452.98 -0.05 8246.52  8238.97 0.09
2012 72994 72 941 0.07 1253.61 1258.17 -0.36 1 453.52 1 454.79 -0.09 8242.47  8232.05 0.13
2013 73177 73194 -0.02 1252.66 1257.62 -0.39 1455.96 1451.44 0.31 8236.38 8228.44 0.10
2014 73306 73366 -0.08 1253.16 1258.11 -0.39 1461.44 1466.78 -0.36 8236.91 8231.86 0.06
2015 73 436 73 663 -0.31 1253.85 1259.03 -0.41 1468.61 1 465.68 0.20 8235.07  8227.41 0.09
2016 73703 73 663 0.05 1247 .44 1213.49 2.80 1474.10 1469.82 0.29 8367.01 8392.39 -0.30
KB FRIR:EF G #.
F4 EREEAER
Tab.4 Development scenarios
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Tab.5 Simulation results of population and partial land-use change in Shezhu Town

ERES F45 FRBAQ/A EM/hm? FEEIZAM/hm? JKE/hm? &R Ait/hm?
200945 72 559 1453.9 479.9 8249.0 21.9
20205 74 459 1519.6 600.1 8415.5 44.7
IR E BET  2025F 75778 1618.2 685.5 8 497.6 54.5
2030 76518 17578 731.4 8 585.2 66.3
20355 77 262 1937.5 777.2 8 672.7 79.3
2009 72 559 1453.9 479.9 8249.0 21.9
20205 74 534 1521.1 605.1 8 456.9 44.8
HhiRiriEl 20254 76 164 1621.1 711.1 8 608.2 55.3
20305 76 905 1760.6 756.8 8766.6 67.9
20355 77 652 1938.9 802.5 8924.9 81.8
200945 72 559 1453.9 479.9 8249.0 21.9
2020 74 448 1519.5 599.4 8 456.9 44.7
ENFRIPE 2025F 75773 1617.3 685.2 8 608.2 54.4
2030&F 76 492 17552 729.7 8766.6 66.1
20355 77 215 1932.4 774.1 8924.9 79.0
2009%F 72 559 1453.9 479.9 8249.0 21.9
K 20205 74 472 1519.5 601.0 8388.5 44.6
= lifﬁit = 20255 75794 1618.7 686.6 8 425.7 54.3
2030& 76 558 1759.7 734.2 8 468.2 66.0
20355 77 328 1941.7 781.7 8510.7 79.0
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Fig.3 Scenario simulation of carrying capacity index of Shezhu Town
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