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Table 1 Evaluation index system and weights of cultivation

suitability
PN TR L HE 5 Jd fERI 43
Evaluation index Weights Factor rating value  Action points
2t 100
KRR 1 30
Surface soil 0.110 R
texture bt 60
BRI+ 40
1 2% 100
2% 90
TN E B 3% 80
Organic matter 0.150
content/(g'kg™) 4% 70
5% 60
6 % 50
IR 100
HEBLORIIE A A 90
Probability of 0.130 .
irrigation — i 2 70
ToRER AT 50
7 100
HBALFRE 0.080 R 90
Degree of salinity ’ rh g 70
i 40
PR 2 B MR IR 60~90 100
& Depth of barrier 0.060 30~60 30
layer from surface
Jem 30 AR 60
12 100
HeAR S AF 2 4% 90
Draining 0.090
conditions 3% 70
425 30
. s 4]
TEBE KR L& 100
Irrigation water 0.100 2 % 90
source 3% 30
piiluS: N S 100
R 90
T M 2 0.050 W/ RY 55N 70
Profile construct ’ b/ BB, 60
S N il 50
SLIRENTNISRUN R 40
<2 100
2~5 80
e
Slope/C) 0.110 5-8 60
8~15 40
>15 20
>150 100
AHERERE 100~150 90
Effectlv'e depth of 0.230 60~100 70
soil/cm
30~60 40
<30 0
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Table 2 Evaluation index system and weights of construction
suitability

RRAEES

PTRR R R RS (RS
£ Evaluation index Weights Factor rating value Action points
actors
<2 100
2~5 80
e
Slope/(°) 0.116 5~8 60
8~15 40
>15 20
>800 100
BARAE g g 600-800 80
Natural factors  Distance from ~ 0.135 400~600 60
river and lake/m 200~400 40
<200 20
>15 100
f@_Fﬂ(’ﬁL 10~15 80
Groundwater 0.079
level/m 5~10 60
<5 40
NG
Population 0.065
density/(\-hm™?)
. . NS} dinpal
NS
ﬁﬁ.d‘%% Per capita WA (D
Socioeconomic . 0.124 Tt
factors constru(zztlon1 THERE
area/(hm™ \™")
A\¥J GDP
Per capita 0.081
GDP/(7i- A7)
<300 100
4 B 300~600 80
Distance from 0.232 600~900 60
road/m 900~1 200 40
ERVAPSE >1200 20
Location <200 100
factors
ke s 200~400 80
PRI R
Distance from 0.168 400~600 60
town/m
600~800 40
>800 20
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Table 3 Statistics of potential land use conflict identification

results
HH TH MR IX
Type Subtype Conflict partition
= R Slx)-g(x)>0.1 B X (AD
Highly coupled 20 Ax)>0.1 EIEREMEK (BD
(0.73<D<1) 0<[flx)—g(x)|<0.1 mEEE AR (CD
R A T fx)—g(x)>0.1 FEEFHEMRHAX (A2)

Moderately coupled
coordination
(0.38<D=<0.73)
TR A R
Lowly coupled

LA X (B2)
RS AR X (C2)
IREPHERB X (A3)
o fimation 2eAx)>0.1 (R RAHK (B3)
(0<D=0.38) 0<[flx)—g(x)|<0.1 IREEEAEPIRIX (C3)
Ee f)REPHEE PPN RS g)NREBE BRI RSE: D Wb
HHE R B @R & P
Note: f{x) represents cultivated suitability evaluation system; g(x) represents the

construction suitability evaluation system; D refers to the coupling of cultivated
land cultivation and construction use.
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Table 4 Statistics of cultivation suitability and construction

suitability results
HHEW B fEa SUNERLS
Wi H Item Cultivation suitability Construction suitability
S1 S2 S3 M1 M2 M3
[TAYTE
I >93  80~93 <80  >60  32~60 <32

Total score range
M Area/hm® 2 459.00 7423.05 63.40 1738.63 7666.78 540.05

Lt Proportion/%  24.72  74.64 0.64 1748 77.09 543
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Table 5 Statistics of potential land use conflict identification

results
MR X A Le il
Contflict partition Area’hm?  Proportion/%
I EEFHEMR S X
High cultivated dominant zone (A1) 165043 1659
BRI X
High construction dominant zone (B1) 246.27 248
TR BETAE TR X
High potential conflict zone (C1) 1240.36 1247
BRI X
Moderate cultivated dominant zone (A2) 492471 4952
TR B X
Moderate construction dominant zone (B2) 658.44 6.62
T AE MRS IX
Moderate potential conflict zone (C2) 785.32 790
TREERHEMR S X
Low cultivated dominant zone (A3) 120.87 1.22
7 2 4R 31X 13676 .
Low construction dominant zone (B3) ' '
REEIBAE M5 IX 182.30 1.83

Low potential conflict zone (C3)

MBEHL S 23 7] 34T, C1 Yo X R B A 7E 2k 7
DXPEAGER S 32y DX A A T Ly X8 b 2 B T X
R T E L. 2 XA B E A ) B AR BE
VRN PR AL A0 B, 22 B SR A S RN B0
PRI 12 DX I A2 v i R AR M A X, SO AR SR ]
MR AR R X, A MR OR AT e A A LS A - i R e
RIRE o C2 FL PR IEIX 3 EE oA A Bk 74 X AL B AN 7 R K
A Hu X S L DX R AR A B X BA R T L X R B

FVER) B R FA IR AL 22, HRIT & X AL A
R, AR RO g DCORT 3= 18 B R B AR B, (XA
SO o HAE TP AE 40~50 722 [8), 1% X ACREHbd B E A
EWEEREI AP ROE E . XA RN, 2 X
FERTHAN B o5 FH O B AL AT BEPEAS R, HR R RiE
FEAFAE — T8 B R A A R e R B RURS: o« B AL 3 X
(Al A2, A3) EZPAMELIGIX PR Ll XL
AT X ARAEHS, 2 X E B 2R SRR, e
Fr4r, BHEE B R, (E 2 1% X X A7 s — OF A
FELEVE P54 A, RARACI d vid e, R X 35
B4t 538 A RO I8 . @ st X (B1. B2, B3)
Ty AT AE R VG X P g B AL L XA AT L X AR
HS ST I R TE S A 20, BFHLAT 0 R SR BB, DL
R e 2 0F HOEA R s =, 5 SBOPHE & B A
e, E R R 3k DR T B PR B BT, BT MURE 1) X AL
PF, AVOE B E R, RE G B M & X A
C3 MpPRIX (S3M3) FHE A0 AL T 1L X AL HB 1Ly 3 e %
DX, 12 DX 3 )t 2 338 s vy EL R W I 0 22, o T A
M Vo B AR AR A &, BT RAAZ XA AR A R R
KR AR A -
R BHEA % X A1 High cultivated dominant zone Al
7 A YA %4 X B1 High construction dominant zone B1
T FEVE /R 28 X C1 High potential conflict zone C1
1 EHHEDL 3 X A2 Moderate cultivated dominant zone A2
w1 484 34 X B2 Moderate construction dominant zone B2
o1 RE Y E 711 9€ [X. C2 Moderate potential conflict zone C2
(%)% HHIEDE 4 X A3 Low cultivated dominant zone A3

IG5 & B4 X B3 Low construction dominant zone B3
G 9 /E 119 [X.C3 Low potential conflict zone C3

¥ he! N

?:. 1/\‘ A ““
T B = i
44 7
LGy ,\..‘ hd
7N g o . p

v f FElevation/m
ats K
- v Ayt ol £ 708.60
o BaE) e S 517.85
A: 1,). -
B 2y B
> [ 13635
5 4 NS, 54.40
r . 4
;‘. sk

B3 A EHA R RIRA 4R E
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Cultivated land protection in the periphery of the main urban areas based
on potential land use conflict identification

Qian Fengkui, Wang Hexing, Xiang Zixuan
(1. College of Land and Environment, Shenyang Agriculture University, Shenyang 110161, China; 2. Key Laboratory of Trinity Protection
and Monitoring of Cultivated Land, Shenyang 110161, China; 3. National Engineering Research Center for Efficient Utilization of Soil and
Fertilizer Resources, Shenyang 110161, China)

Abstract: Accurate and rapid conflict identification of potential land use can effectively coordinate the conflicting land types
to deal with the ever-increasingly severe land use in recent years. Taking the main urban area of Anshan as the research object,
a multi-objective suitability evaluation was carried out to protect the cultivated land near the main urban areas using ArcGIS
software. A mapping function and coupling coordination degree model were also selected to identify the conflict zones.
Auxiliary decision-making support was provided to integrate with the third line in the land and space planning, particularly to
implement differentiated use and protection of surrounding cultivated land. The research results show that the height suitable
for cultivated land was 2 459.00 hm®; accounting for 24.72%, and the moderate cultivated land was 7 423.05 hm?, accounting
for 74.64%, indicating more than 90% of the surrounding areas of the main urban area. The cultivated land presented strong
farming suitability. The areas of highly suitable construction and moderately suitable construction were 1 736.63 hm® and
7 666.78 hm” respectively, accounting for 5.43% and 77.09%, respectively. Most cultivated land around the city presented
strong construction suitability, indicating a greater risk of potential cultivated land-use conflicts. Cultivated land around the
main urban area was divided into 9 types of areas, including 3 types of potential land use conflict zones, accounting for
22.20% of the total area. These lands were mainly distributed around the main urban area and along the main roads, indicating
superior natural resource conditions and significant geographical advantages. Geographical location factors, 3 types of farming
advantages were non-conflict areas, accounting for 67.33% of the total area. The area presented complete irrigation and
drainage facilities, as well as high organic matter content, but it was far away from the main road with low construction
suitability, particularly suitable for agricultural purposes. 3 types of construction advantages were conflict-free areas,
accounting for 10.47% of the total area. The effective soil thickness of cultivated land in this area was thin, mainly clay soil
and lack of irrigation and drainage facilities, but the distance from the central city and roads was relatively short. Recently,
good location and high construction suitability were a candidate area for newly-added construction land. Taking into account
the natural, geographical and socio-economic conditions of cultivated land around the city, the high-quality contiguous
cultivated land in the high and medium potential conflict areas and the farming advantaged areas were designated as permanent
basic farmland, particularly benefits to the higher level of mechanization and large-scale agricultural production. There was
construct scattered cultivated land in advantageous areas as land for flexible development of urban development boundaries.
The land greatly contributed to the vitality of inventory, the degree of land saving, and intensive use in the main urban area, but
to reduce the occupation of cultivated land around the city. The cultivated land in the low potential conflict area within the
ecological red line was designated as Ecological land to ensure the stability of the ecological security pattern around the city.
The finding can provide strong references for the conflict discrimination of suitable types of cultivated land use, while the
protection of cultivated land around cities.

Keywords: land use; conflict; identification; cultivated land protection; suitability evaluation



