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Research on protection of cultivated land zones around main urban areas based on the spatial three-line
demarcation

QIAN Fengkui, XIANG Zixuan, WANG Hexing, SUN Fujun”

(1. College of Land and Environment, Shenyang Agricultural University, Shenyang 110161, China; 2. Key Laboratory of Trinity Protection
and Monitoring of Cultivated Land, Shenyang 110161, China; 3. National Engineering Laboratory for Efficient Utilization of Soil and
Fertilizer Resources, Shenyang 110161, China)

Abstract: Protection of cultivated land around cities has been an important topic in the territorial spatial planning, which is of great
significance in guaranteeing ecological and food security and contributing to the sustainable development of cities. In this study, we
quantified the synergistic relationship between natural quality characteristics and surrounding site conditions of cultivated land, by
integrating the three—line demarcation requirements of permanent basic cultivated land red line, ecological red line, and urban
development boundary. On the basis of Land Evaluation and Site Assessment (LESA) theory, this study establishes a cultivated land
suitability evaluation system based on the comprehensive evaluation system of natural quality and site conditions, establishes cultivated
land use and protection zones around the main urban area of Anshan City, and puts forward the control measures of cultivated land
protection zones. The results showed that the cultivated land in the main urban area of Anshan could be divided into four types : permanent
basic cultivated land area accounting for 80.7%, permanent basic cultivated land reserve area accounting for 10.15%, urban development
boundary flexible use area accounting for 3.98%, and ecological restoration area accounting for 5.17%. The evaluation results reflected the

differences in the cultivated land quality and site environment stability and integrated the policy requirements of the three-line
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demarcation. The layout of cultivated land around the main urban area was effectively explored, and the permanent basic farmland

protection zone was delineated, which met the requirements of flexible development of urban boundaries and control of ecological red line

for effective land use.

Keywords: cultivated land; LESA system; suitability evaluation; three control lines demarcation; main urban area; Anshan City
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Figure 1 Geographical location of the study area
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Figure 2 Diagram of technical route
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Table 1 Evaluation index grading standard and weight of cultivated land natural quality

Ei=tan FEPR P IRALFRIE Index grading standard WE

Index 100 90 80 70 60 50 40 30 10 Weight
FE AT e+ Bl Wt R L 0.08
EERiINigte s 14% 2% 3% 49 54 62 0.06
4 pH fH 1% 2% 3% 44 54 62 0.06
TR UE SR FOME A AR — R TCHEWE 25 0.13
TR J B i GV 0.11
WA 2 B H R IR B fem 60~90 30~60 <30 0.04
HeK 2%t 14% 2% 3% 4% 0.15
T K I8 14 2% 3% 0.04
T EE /() <2 2~5 5~8 8~15 >15 0.13
AR A2 FE fem >150 100~150 60~100 30~60 <30 0.14
T 7Y WA, RN WG SR BRRRRE RNRDRR GBI RV i 0.06

SeImb I B B B TR

PSR ARRIR o Js HAERIPREXT IR B8 bn IRAME TR PR, 08 S PR BT S AP e A 4 U
TEARIEAT 0 UM, SR B AR s s X BE e T A i ASBIFSE AL T SPSSER AR T 2 1800 o A i X A
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Table 2 Evaluation index grading standard and weight of cultivated land site condition

Eisun FRFR AT FIRAEARHE Index grading standard WE

Index 100 80 60 40 20 10 Weight
FRAR K J R AU 6 /km <0.3 0.3~0.6 0.6~0.9 0.9~1.2 >1.2 0.13
PR AR I % 7 B8 /km <3 3~6 6~9 9~12 >12 0.34
38 T 2 /km <1 1~2 2~3 3~4 >4 0.23
Bt % F 1B /hm? >244.87 134.74~244.87 77.23~134.74 37.22~77.23 12.16~37.22 <12.16 0.05
A >0.8 0.6~0.8 0.4~0.6 0.2~0.4 <0.2 0.20
AR b HEA >0.8 0.6~0.8 0.4~0.6 0.2~0.4 <0.2 0.05
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Figure 3 Evaluation results of suitability of cultivated land natural quality
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Figure 4 Evaluation results of suitability of cultivated land site condition
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Table 3 Score range and area proportion of cultivated land natural quality and site condition suitability

i H F R I ik 251 Natural quality SEHFREL 2T Site condition
Item MR EBEIX SRR TS o B EAFIX REZ A X HhEE Blple] X R ] X
SHEX ] <80 80~90 >90 <70 70~85 >85
T /hm’ 377.97 1270.98 8296.52 809.57 3 884.67 5251.23
i H/% 3.80 12.78 83.42 8.14 39.06 52.80
R4 BRI AR RAEST
Table 4 Division standard statistics of cultivated land utilization zone
Rt 255 PN 40 Bt B R TN 0 E Bt s A AN E REF 23X Hr s i AR ditt
Comprehensive evaluation score Natural quality evaluation score  Site condition evaluation score  Division of utilization zone ~ Area/hm’®  Proportion/%
>80 >80 >80 TR AHEARA HX 8026.01 80.70
70~80 70~80 70~80 IRASEARRRGEEIX 100947 10.15
60~80 <70 260 SRBOT A SR X 395.48 3.98
<60 <60 <60 AEBRTTIX 514.51 5.17

1 B St MRS LR E K R T A, - MRS
A BT o [RIEZ X SR b = A A O B X
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Figure 5 Protection zone of cultivated land around main urban area
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