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Spatiotemporal dynamic process of land use conflicts and

multi-scenario simulation
—A case study in Wuhu City, Anhui Province

Bai Qingyang, Cheng Jiumiao, Cheng Chao, Wu Jiuxing
(School of Geography and Tourism » Anhui Normal University » Wuhu » Anhui 241000, China)
Abstract: [ Objective ] The evolution process of land use conflict and its formation and change mechanisms
were explored to promote the alleviation of regional land-use conflict and optimize the allocation of regional
land resources. [ Methods] Based on a spatiotemporal dynamic process, a model for identifying land-use
conflicts developed from a landscape pattern perspective was applied to diagnose land-use conflict situations
across five periods (2000, 2005, 2010, 2015, and 2020) in Wuhu City, Anhui Province. By integrating the
Bayesian hierarchical spatiotemporal model and the optimal parameter-based geographical detector, a
framework was established to understand the formation mechanisms of the spatiotemporal dynamics of land-use
conflicts, identifying the spatiotemporal dynamics and driving forces of land use conflicts in Wuhu City. The PLUS
model was applied to conduct multi-scenario simulations and conflict mitigation analyses for land use in Wuhu City in
2030. [Results] @ Over the study period, the level of land-use conflicts in Wuhu City fluctuated upward,
with the spatial pattern predominantly displaying a higher conflict density in the south and lower in the north,

continuously expanding along the Changjiang River axis. Hotspots of local variation were concentrated in the urban-
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rural fringe areas, where agricultural and ecological spaces intersected. @ Land-use conflict patterns in Wuhu City

were primarily formed by factors such as elevation, slope, proximity to roads, and distance from water systems,

while GDP and population distribution had less influence on land-use conflict formation. & The pattern of land-use

conflicts was expected to persist under different scenarios; notably, scenarios focused on farmland conservation and

ecological protection could effectively mitigate the emergence of land-use conflicts, and the balance between

agriculture, ecology and economic development should be maintained in the management process.

[ Conclusion] Land-use conflict in Wuhu City is constantly strengthening with the impact of deepening social

development. In the future, it is still necessary to strengthen the control of land use according to local

conditions, improve the level of land use conservation and intensive, and achieve high-quality development.

Keywords: land use conflicts; Bayesian hierarchical spatio-temporal model; optimal parameters-based geographical

detector; multi-scenario simulation; Wuhu City, Anhui Province
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Table 1 Sources of basic data for Wuhu City, Anhui Province
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Fig.1 Research procedure on land use conflict

(1) A2 22 PEH8 20 (CD .+ 3R 1 &2 7%
PEFR B (CD J2& + o FH A% Jm 76 5 0 i 4 o,
AL A D) DX e PN 5 114 S O 2K R R 5 2 L T 2 S 1Y
i AR IO D) B R T AR N AT 34 B B 43 O 46
¥ AWMPFD 3k 2 fiE + A F &2 2% M 48 % CLL iH &
ARN

Cl= AWMPFD= f)Z[m“OZM))x“”] 2)

—1j=1 Ina ;;
K Py WA K o, MEEHR A AL A H 5
WL s [A] B0 BT AR s e A AF 5 DX I BF i B 0T R
Bson R RIEL,

(2) b ) i 55 P46 B0 (CFD . A b R e 55
PEFRBC(FD &R Ab T N EF AN R D7 T 1 23 8] 4% Jg
B ae J7 . HBUE B s RS ) A AR A A8 Ak, 3
R/ W

B

Nzinx% (3)
JUT‘ F, Xz uh e FhZsaessE; o, £
SR BAIEN ¢ REMPEH B A A KoRoSIE A

Eﬁ'ﬁi\, m 2275 (A L RIH &,
S BE R A bR MG S5 S B, T A T AN R

o A T2 Y 14 g 55 P E AT 20 S AE . DL — L A
FH 225 B FRAE TE W) i 52 b b ) 2 B A — JE I )Y
L DAY A T AR b 3 3R S R 0 T 45 2 T M e 3 ¥ F
A, HOHE A

U —U, 1
J _ 0
T X —X100%

K= D

T
A K s SR/ b F s B U, A
SR o) MR A U, g R s R
B T iRt Bz,

(3) L) A 5 PEFR E (SD) .
PEFE F(SD F2 22 FRAE 25 (1] 2 7 (% A 1k, L8
R ) 38 AN 25 5 e A i 5 — ek FH S R A Jmy i AR
Y SO (PD) B9 BIECH AT I3 A 0h .

SI=1—PD (5

PD=N,/A (6)
N, BaARSHBEITHN R MBERWEH; A
Fyzs M BOTTH AR s PD RS B BE B8 0 (E B
K )2 ] B85 9 - b R0 D B o B oy G AR b R
TR0 e 2
1.2.2 Metirn = B RAEA (BSTHM)
A3 HT e T b MR R A s

iiﬂz?’FUFﬁfFﬁ%

itk
AEACAF G BIA L



182 K R E

545 &

Wi 55 )2 AR (BSTHMD) X H 81, Ak
REARVAL G R ZE DN BE 5 39 4 H ) P i 5 7K 7 1) il
T LIATEOR R B Xt 7 817 A58 [a] By ot 47 R 43 I
TR A 2 i S 18 80, 15 I AT BN @ 7RSS ¢
TR SEAE Y, o BT A R ph g€ 4y A AR AR Y
B R R T RS 40 A i BSTHM, H AR A 32 %2
AR -
(1) Fdut sy .
Y, ~Normal(u, s6°) (7
(2) i BRARHY
log, (pi,) =log,a+s1,+s, +bot +v, +by,t +e;, (8)
Koo AT 50,5, FoaIeim R A b
() 25 B AR AR Herp s, RoR 28 [ AR G5 M A R0 . s, Rom
ZE W GE AL RN 5 bt +o, Fon 1 HU R o2 09 Bk
Fsf 1] A8 At 35, Horf b2 2 B [R]85 b () 28 P AR
g5 sv, WORARZME G FFR A5 01,0 Fon TE T 4 L A
FH g 0 S R A8 A e 355 e, J2 728 Ak 2 2 v Bl AL 158 22
T, s, 500t WSEE A FH A6 A T AR A ) HE 47 3
BLBE b SIS AT IR 5153 A s s s 0, IRVTE
oA e, IR N (o2, BBLrp iy B AILAS & 35 J7 223K
ENW R TEE S, 5l AT EZH D RZE
VPC™ DL FAF A X 4 Hiy ) FH ol 28 28 4k 19 i 28 i 7
i T 0 S LS B R DU %o s s o R Y R )
s HAFR AR
VPC=
var(s; +sy; +bot+v,)
var(s; +s.; +bot +v,) +var(by;t +e;,)
WAL LA VPC R EGE 910, B H X T
Je I T A b ) i 52 i s 8 Ak Y 2 T B R4 il R
papi
1.2.3 AT AHFZRKA GBI BZHEE (OPGD)
itk — 2L Ay B A SR AR & G S E R X T IE
- b e 5 A AR 1 S R B 2 B U0 Ak b AR
5 COPGD) X L FF JR 43 BT o 50 750 1) Y b 3804 00 >
PR AR (%) 25 3 1Y) B A s AR L o T A i L
RUBCHEAE A (6] 43 S s B ey =R Y g (A5 R i
B O B B IO IR R A LR A5 SR Y Wk
KAERAE . g [ERBUEILE [0, 1]Z W, q fE KN
Z A DR 5% b b R FH o 5 ) R ) R R R, e =2 D)
M. g EHATHE AR .
é:}N;zai
qzl—iﬁgff (10)
KN I IR ICE N, A A JZ T8
h W SR - 53 R s of A R

X100% (9

T EAH s oF MBIV R XA 77 2104

G RO gE T IE B B O R A
SR [E] T 15,50 32 (natural) | 45 [8] B 43 93k Cequal) | 43
] B 53 9% ¥ (quantile) . JLAA] [8] BB 73 9% ¥ (geo-
metric) bR fE I 22 0] BE 43 20k (sdD 3t 5 s w2
o JEAE RN 5~10 28, T vE e K g (E S804
BT T 0. B AT AR 5T
B A] AT M DL B W S BB DA AR R s 28 A
FEVE MU R B R BB K REE RN
GDP i X B B BB 25 0 5 200 B B g 0t 8 il (]
T, IR OPGD H iy« B0 F H8 007 58 B4
W R, X FEWI T 2000, 2010 F 2020 4F + b ) J v
5% %5 [B) 43 A7 52 e K 2R AT 43T
1.2.4 PLUS##% PLUS #8 2 Liang %5 41
Rl Y K S s (LEAS) 122 Fh 28 it AL BE B b
T (CARS) WA BT A4 22 Y Je L B S AIL(CAD Y,
BT LA R0 B L A b ) S R % B B g A
R 2 159 T H A 2 Y i s el AR Ak, DA
2010 F1 2020 4F W 39 A kb A1) FH £ 88 o A RS £ B 1
R Y S, IR 45 A Markov SE M FE WM T 2030
AE MR R R B LAAS S Bk o B Ol T AA 4T
S B, A 4 oA A b (0.33) AR HL (1) L B HE
(0.1) K3 (0. 11)  # 38% FH H2 (0.25) L A 1] F #b (0.34)
e IS it L K o ] S e el [ WS N NS U
(20212035 4F) ) IR 17 & J HH 06 7 SR X IS 0 T
2030 AF 4 H I A HLIR D0 14T 221 S E .

(1 AP KGR (NE), LLEA LA FH 5k
ALK B R 28 A AR SE Al N AT AT ] 4% 4 B o OF ¢ +
b )RR LA AL

(2) WY RS = (UE), RsRibfe &0 & B
N 38K 3K 2 6 215 i 75 2K L o JE T ik
A R s IR T R R R ZS 1, HLAR b R A b S
T T 7 A P M A B A b3S L RO AR L R R e )
W AR SR AR T 20 96, 15 M ) A M RN K 3,
F) 5 H RS AR 3020,

(3) BRI E = (CLC) . by iy B 5 % 4l
1o T Sk R JR ) L SR i ORI T A b S S R A Al
7l FH 1 23 () 78 4 L 4 L A% i ) R KR AR R
ARART A B ARG TS T T A b AR ke B R % R S B L
A FH b 1) HC At 24 8 B 2 R M R BRI 50 00, oA
b ) A FH Hb e RS ABE 3G i 40 %

(D) EBEE R (EP) . MELAEBRE R
T L KRR ) B VD B — AR A LR AR PR B AR S 2
SR A5 A () s S AR A 28 T A A ) RS A )R
AT Ml 1] 7t 15 T b 5 3 ABE SRS R IR 30 06 5 bk Mty A



%13

DG BRAE - 3t 1) T o 5 ek 2 2l 25

SuRECE S o 5 ) 183

T 35 FH 5 R AR R B AR 20 %6 1) oAl 45 T b 2K A 5
HHABE R R AR 50 V0 5 7K 3 1) e T b, Rl 35 P i % o ) A
SRIHAR 20 %0 5 A 15 FH Ml 1) 50 b A0 7K 355 s ABE 6 38
20 %6 5 A ) FF 3t 17 A i Hb R K S0 R ABE SR A 20 %0
SRy B IE A TR R DL SR L LA 2000 A1 2010 4 A 4
b PR A LR X 2020 AF - M A IR B0 R T AL
H: kappa RN 0.82, BMAKKE R 0.92, FoM RN
0.255, T JE BLLURG 2 ZEoR L e BARE AL A RO 3047

2 R5Pr

21 E#HHIHANASRIDNERMASTHTITE

S

MEFEW T 20002010 4E LI F& 20102020 4E
PIASB B - R Bl A B L5 B AR 2, &
2 AL, JE AT AE 20002020 4E 4 20 a [6) 4 b F
Bl AS B 1 2 X (AR b ok AR v, b R A R P b 2 Ak B
SRR BN L R ) FH YR 2, K R R i A AR A o
FEARW 54k . DB B AR bR T, 8 1% FH T AR Ak
SRS R R B R b R )t 0 O PR
b RIK S8 5 B S 1 S DR AR . KR - R Bl A R
S5 ANIEW T A+ RS2 BROAR B L &5 A A i
39 T W T A ) P 5 P R A T . R FH b Ak T B
ASHENARAS FLA X HE LAWK 52 Ay b FH i 5 L+ b )
FH G 555 P 15 R 15 9 W T b Ak VT R K e
R B K A B T B0 AR Ak ORI 55 1 1

a 20004

2 5 Bk Bl RURA b 72 £ 28 X (B A BT 0o BB R 3,4
A ) FH R0 R R 1) 0 25 A A A X 55 R R B
5,6,

2 FEH™H 2000—2020 E T A BEHSE

Table 2 Land use dynamics in Wuhu City
from 2000 to 2020
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Fig.2 Distribution of land use conflicts in Wuhu City from 2000 to 2020



184 K R E

5 45 &

L exp(bot +v,) B JE 5 H(H R AL TE W T 1 1o F
Fvh g i T 2R fR A 3 . LA expCs o, s, ) 19I5 56 v (i
22 e 1T b R b € T AR I s B AR AR iy A
[i] 53 4 A% J=y (JEl 3a) , I 45 45 Richardson'™* #2 Hi 1 43
25 v 220 1 S 3 T i R P R s ) AR Ry 1 v A R

a T 5

iy

'y
5 €
ﬁ‘. -

= a1 /g 8IS, +S)
I -0.310~-0.128
[ -0.128~-0.038
[ -0.038~0.030

o341 (& 3b) .

Z plexp(sy; +s,)>11data)>>0.8 MK Jy e 5 X
W5 plexp (sy;+s:)>11datad<<0.2 WK A 5 X
B, % 0.2<<plexp(sy; +s:)>1]datal<C0.8 WK Jy #4
S,

b AR EHH

[ 0.030~0.099 [ i 5 o A
B 0.099-0.266 10 20km I #4551
B3 bt ARREEARBEARAST

Fig.3 Spatial pattern and cold and hot spot distribution of land use conflicts in Wuhu City

R A DL it 357 B 25 )2 kOB R T 9 W i - R
T 58 1) B[] A2 Ak AL 25 S JE W T A b R A e
KOFAE 20 AF ] 52 B0 % 20 B, BRI E,
2000—2010 4F 18] FE 10 17 - M A FH o o€ 52 R4 1
FHA&E#H exp (bot +o ) WE K P EH 0.89 L&
0.96 Xt B 1 6 W 117 26 U Ak 23 1 P s % J 3k R vh 4
FIA T 2 AR Z B A A fk . 7E 20102020 47 B H]
JE T A Hb R T oh 5 K OF 5 B SE R R TR A exp
(bot +o ) BFEHE H 2010 4E /9 0.96 FREE 2015
AERY 0.92 BT 2020 4F B FFZ 0.97, A 5 53 A1 Y =5
[ 22 A W% 5 2015 AF- I W) T - 3t ) onb € 2 1Y X
S S VA a7 S S R W E = | o O v
rh A DX, R DR AE T e A T R A R
Pk E— 2 1 X B R B B R — A T
i I A S 2 R I b Ak L s TR0 AT Ry 1) 52
P I 555 1 A T A AT o 5 6 W T = s ) D o 2 R R
ARSI 5 AR R U M i — 2B i R R A S
HuZE R LA K B bl R AL ) Y K e, = b R Y
2Pt —2 LS B s R oh o T AR .

SEA I T b A vk 2 B A ) A R L K
BSTHM (1423 [a] A% J&) 43 B 45 5 ] 1, I8 1 17 4 3o )
FH v 5 AR I 25 3 A 1 32 B2 5 800 B s 6 A 0 45 1) A%
Jai s DA VT Ry il 28 109 7 V8 35 X 3ok = b P op 28 S 3 H
EnR) - G =G oB S T2 SN = ) = e el 1 (OG5 R P |
L% TG kg i v X g 4 3 R S AE 20 a ] 32
IR TS Mg oA, DL BT 25 A 2 3R Ve A A

A7 o A R B B AL ORI TC T R b AR L 2 9
T T 3 L A A i A3 A X ) ok 28 A R N
8 90 DX At B ) Lt DX B 4k T 2 34 A Ay kT o
RY=.95 AP o N K 2T S w2 E R L SO o
I FH b 5 A 5 i ok 7 AR AR Z Y X AR R T R
B B R H L I 7E 23 [ A% SR b S o B b b G 3R IX
B, mbE E R 2 AN L BB, VA BN RE AR b o A
FERT 43 10, Bt Ak b T B0 152 FH L 5 L = b R
SR WA, 2000—2010 43 18], £ b %5 3B B 8
RIS 1) Sl , 22 ) 50U Ja) e 555 1 R AR 2% 1 A8 Ak i
S L 2% b X b R o 2 KOS 78 T et R ep S
B Y 23 [AAH DG 5 2010—2020 4F 9 8], 30 Bk B 33
e PR (5 DS B R LA KB M AN S SR 1 A
Bz B 0 L BB M 1) B b ) P AR L B b T AR S
M2 Y 4R 7 S 2 A R b Ak i g KO 9 — 4
S 2 v s e o D RU LY S R T e S A RSB R
T op g I ZL R DX S 42 v O R A R A AR X B, B
IR Ay S P A S S A T8 R T G DX e € K-
AT AR . #R T A T 0 5 300 D b ) A8 b T i, T
Sy T i A b 1 K 38 L B0 1 B A R B0 TR AR SR 11
82 2R PR T L 1 5 Ak JHE - i R op € K L 0 T
N3 2 i R e o L D U LS | A W@ (O S 7
Hz—., W Am b X - 5l w, K s
LUV SR 3 Bl RN B B 1 B2 3540 1L A8 52 36 30 X3
A 25 PR T ™ RIS A DX ) o SR B H
F Ao TG X B e B B R Ak D — A R



%013

DG BRAE - 3t 1) T o 5 ek 2 2l 25

RS 20 SR 185

JH 2 v B A1 DX G v 3T A R X A il ) e g
75 A 5 B E AR ] e P P S R R AR T
YT DX 2R R RV X G, L% Ry T 3 xB 2 il £
ot (8] fr) 398 T 4 () 9 i X 8 g i s b i, RUTIX
TERIF 5T I P 300 Sk Ik i bR O e AL B B e B B R
A FF % X B 1 kL R IX R I A A A b g H
R TN ¢ 22 % NI O S RS TR 0 o I e S 2
EREH, BEXNZ REMIE, 0= ®EEE. 0
LUy SR Rk Tl g 15 f G g B A 2 s ) A2 B b, b
FIH M€ H 67 5, 6 AR S IR R 3PE iBk ik . ¥ ik
Y DO o W= Sl S S S A S R A e e
19 - b ) A A b ask R v vk DX b K A
b4 FH T 35 GE ST E RO L AR R AR TR R R %
DXl b ) P o 5 KF- 85 v HLSR B B S A T H
AR S DXl 0] 52 B 405 5K A S o - iR i 5K
SEAEWF IR N B AR

JE I TIT ) e 5 B 23 3 A 156 W T K e ol
rp L S T XA A ) b 2 S R S Dy ) o T b A e
SR RN AR AL AT B R, AR B A AR A B
{5 DX Il B R s () A SR AP A 1) [6] B 3k T JE e 5K
J& B 3 AT AL AR AR R AL L A S PR B A IR 45 TR R
pIRUIEAS) G AT o ) 1 S e ¢ o o E e T )
TERCT AR AR Lt A ] wh 98 75 245 G IX Uk S B
AR 5 B Sl ML o A 3t ) ‘o) s o ) D A 4R
Jite o i 2 1] 2 ) 2 44 A0 A LA S 30 IX 3y o R
2.2 FTEMT LA R RIREEE S

XFFEWI T 2000,2010 F1 2020 4F 3 3+ H F H b
AT B I (R 3) , FL A 32 R L Au] [A]

IV T il B IX - R AT 4028, SR o EAE T 9~
10 A4y . 3R B BI04 BRI L g 4 = 1 A R
DR S T S A B K R L A AR T A
I 1 8 5 b R R4 T - b A P e 2 A R LA
AR I B X B R B GDP L F 4 A 45 0
BT RERN . ARG 3 1 g (AR PS5 R mT %0, N T3 1
PRI~ 110 fige T8¢ 0 B A7 7 ARG 26 BE 1 TR) E5F , 6 AF 5 300 PN B3R
P 7K 2R B N B R I IR 2 b L L R T
SR R R = N By S N O S R N (T =
PEBE B 2 At 2 2 R L I 3 LT I R R A N I R T
AE 5 0 LR L X T o g 0 7 AR R e HLA AR
FH ZE 0T 3% & 35 Al 150 e A 15 40 A 6 T o g e A B
BRIk sh Sy, Bgm R b STEWTiK
KAILAE VLK R AR, A& R £, o+
PRI 8 T e B 7K 2R B (0% 5 ) g AR X e EL B i) AR
AR X SR A0 T A B S I T A K R kR T B S A
JRy o BB K ZR S B, I M 25 A ks TR 4, 98
WA T A b ) b 2 A% R TR K R o A LA R ZUEC R
15 H K 1 B2 3R Ty 1, I 0 T b AR v AL AR HOF R
B A% R BB DA R A R M X A b A B
3 R R S I O R R O BB At 2 kR R R LU
BN A SR 0 fE B2 THE A5 5 4K i 2 B2 3R X o
58 J2 R 1Y) fifk T 0 2 B F (] AR Ak T B AR . B X B BT
FEES N 4345 F1 GDP X 6 0 i - 1 R b 28 04 f
T 3 B2 AR T /0N o B T S T R o S KT 7 3
T B DX P A X AR, T 3% & 28 B X R Al 25 ] 5
Az 25723 1) (14 38 1 IX 3802 56 WA T = b ) oo 5% ) o
I3 A X3

R3 ZE#TH 2000—2020 F A A HRERBBRMFER RS X
Table 3 Geodetector results and classification of land use conflict factors in Wuhu City from 2000 to 2020

IR [H £ i 2000 4E (¢ &) 2010(q &) 2020(q 1H) p1H BT = AR 4
GDP X, 0.089 0.059 0.064 0.00 JLAn] 5] #5
JNEE YT X, 0.048 0.055 0.044 0.00 IR ETHERZS
B 32 B X 0.184 0.208 0.209 0.00 JUAn] 8] 5 3%
K 2R X, 0.264 0.261 0.264 0.00 JUAn] 8] 5 10
BE X EL R BE 3 X 0.025 0.015 0.020 0.00 bRt 25 7 7
o X, 0,219 0.159 0.167 0.00 JIRENENERS 10
Wy Br X, 0.193 0.139 0.120 0.00 {57 5 ) B o 7 10
+ 5 X 0.238 0.205 0.199 0.00 G ¥

AR IS W T 3 400 3t R T b 5 ) 58 L R 45
2 BRI (P 4D, 32 B 45 3R I 7 4% 52 Wl DR W) A9 228
HARN 22 5 BUOUSUA 4 5 25 3, Hovh - it v A
W R A K M B R () HG A A Y S R N AOR B
IR v 04 e 0, S A PR 3% 1 ) 5 AR I S8R AT X
B . BRI R R R L R MO A 1 9% 2L

FR N B0 52 AR I S BXIA -  i  ZS F 1 AK s
R by 52 ) 3 M) P B AR RS R R e L e
BRI BRI 3 A T A i 5 72 Al ik 5 o At ) SR B
T R AR B U TE ) T ) B R BE R S W
JE o N2 T iy B ER 055 09 A0S BB T A R i ol -
FIFIHMS SR #a T 52 e fl . BRIEE K R BE B AR 32 2008 3%



186 K R E

5 45 &

P O L 2R A, At B (R AR b B R 58 BAR
25 SR 3] 1 S iR A5 34, A B 1 AR b L R LA
B 1 . GDP 40 o N 20 A A X B R B
SR 2 2k TR DN A8 BRI oo R O IR AN
) P B 35, R AL S & T B SR A A —
TR b R W Tl A MR R S A% R B . L
SR 10 A8 1 S 0 B R A, BN 11 A Jm 28 T
K H 254 T T H A XN 1 A R o e A
TRl A A 25 Hb 22 ) LR T A 4 Ak IR PN T i o8
SRR XS RN A LA R ) B N R . BE K R B S LR
TN BN TR S LT ER
32 H AR 45 L H4g 5 R 55 O L A R T B s A 2
U B R B — HAR oA 1 T A R A, EL B e ] AR

b 20104

RS PUYE B R ka3, K 2R I B F0 G 38 % i e )
SRS 1L EiS OB EAE =g e e R e
o AR ) 25 A B AT A T A v ) e R T BE KO L U
I 0 T A b R 58 B 7 A 52 B K MR E
S U R R (1R 5 W) 35 K A 5 T SCIT 3R 1 4 IXC ] L 46
PR — PR R E B v g Xk, AR M P 2 5K 5 0E B
KRN T IR & 2845 X LA B AR b 2 ] 5 4 25 45 )
28 B DX 35 1 - iR A e BLAT
2.3 2030 EHEST L F AES b =R EARE
454 PLUS BEAITE & 1E 5 H 1Y 4 b A1) 48540
S5O BE A1 N Y b R R vb g 48 A 4 A5
s I R g B2 SR 1B (I 5D, I AR 4 b 28 45
AN oy bR AT SF A (GR D

a 20004

X, X,

Xt X, b

Xt X, t
w X X, b
X, X, t

Xt X, b

X, t X, b

X, X,

X X, X, X, X, X, X, X,
%

L2
X X, X, X, X, X, X, X,
%= SN

c 20204
X,
X, b
X,
e
B Xt —0.040 3T

2>

— 0.029 0.033 gUREY

— 0.0530.091 0,063@ b

0.085 0.091 0.081 K#¥]

Mo

X X, X, X, X, X, X, X,

B4 ST 2000—2020 ELHF AP REEZHERUSZTERUEREAAE

Fig.4 Heat map of Geodetector interaction detection results of land use conflict factors in Wuhu City from 2000 to 2020

a, NEW & L34 Al 4 5 b, UEH

M

XA AR

ki
b, UEH & L34 |l o &

Az B A

a, NEW & L34 o &

i A ApsREg Il R

[ m5aR

c, EPH

C &Mt

c, EPHZ LA AT

C 1 hanh

& A d, CLCH & L34 Al 4 5

s -

] KR

I & I 7

d, CLCH & 34 A&+ R

O
ES #2030 £LMAASEREMRARER

Fig.5 Simulation and conflict levels of multiple scenarios of land use in Wuhu City in 2030

I bR



%013

DG BRAE - 3t 1) T o 5 ek 2 2l 25

RS 20 SR 187

518 50T b R b 52 8 Ak 25 LR, CLC
&5 NP 1§ S R sh 22 e il i T NE 15 5 UE
5, R 4 Ml KR 2 0ol 52.42%
H47.89%.,

DAL V9 17 S5 6 T A 3 b ke 2R AT R R R B BR

] o 0 APl A v 3 G T R e R A i xR
o B Az A MBI AR o I T bR L L K e A
SR FFe T Ik 2 A2 5 XN R LA R A 255 1)
Al 2 1) 22 1] i b 6 21 2 A A T . PR ke mT DA 5
ARG DR A, 7 i 2 25 Pt 1) 0] A PR

R4 T 2030 ELMF AR RENERHETH
Table 4 Changes in quantity of land use conflict simulation levels of Wuhu City in 2030

e 5 0 H P 5K (NE) WY R (UE) HBRPY(EP) B H (CLO

) it /A i/ % Bt /A e/ %% Bt/ A il / % Bk /A i/ %
EERUIEA 923 11.81 921 11.78 1016 13.00 1184 15.15
LG RUIEN 2553 32.66 2 521 32.25 2 727 34.89 2914 37.28
LR RN 2 936 37.56 2 865 36.65 2 850 36.46 2731 34.94
L5 RUIEN 1252 16.02 1331 17.03 1111 14.21 920 11.77
[ERUIEN 153 1.96 179 2.29 113 1.45 68 0.87

DX I8 TR R o 3t 0] e 5 i DA 8 v ) 3 X
A3 v g L 1 T DX I 25 1 Ot B B R T e e O
S HR BN 7 53 BT 2 X IR 2 A 1 B 9 S5 AT o
BRI A T 28 R A 285 O P 0 DX T i 2 ki B A T B
B CLC & Pz X o 28K 7 BB Ab 1 = A
I ARG+ AT St 0L B AR 95 2R T a2 A o 8 Bk st @
K BSCRIAK 3 1) o3 P Rl i — 2B 4R T AR S T 2 4R
1 ] A A5 O PR . &5 A EP 5 5H 89 s A
F b S 45 RS, 9 8% A 25 T M A Jey o 38 B A 25 23 )
(9 BE— 25 TR 45 L X T 12 DX Il A 25 BR 358 R 377 0 v 5% 2 fi
HA Rz 78 UE WS F AR E RS E
JIT g sk, B TT T iR HT AG S 2R M X X A A
FH b S KPR B A BOR . TR B e B B R
FEXNER TR AL A VLY 5 5 A A IR
DX o 7 A B R v AT A A DR LT R
A AT A SRy o A IR T AR AR BR BT 23 XA L S 22
SRR P BEOROT R i L B 1l A X R S B A
Xt DX P ) e g 2 A AT e A 2SR B
A P o B A BB b o T R AR R M A R LR &
SEIRE P b 494 Sy 2 T BOW LR B4 A S R
Rt S BRI & F2 B0 b 45 4, S5 it A 25 A 05 e
AT AL N AR A SRS R

e A e 3 A2 rp I i R #R B M AR AR AL IE
FH g IR R R A LW T T R A A AR
AR ZARBLTE CLC 1 5t T A3 204 s il . it 2
PRI A5 25 28 1 7 MK ZR BE B 55 R 0 s R 0 A B
B R D LB CLC I 541 2% 1 5% 35 R E X K A4
Pk FE AT A7 R BRI At R e oAb TR K
UE 1§ 5t L ] T v 58 7K P die O 7™ 08 3 e 1 3B 4
AP sk AN AR AL R) X 32 15 57 T #Y L A 24k
Aii SRy TE e — 25 iy o DR B 4 4 b o A XA D A
B ] MR 1 22 4 1Y) T S O e 4 2l JFC -t ) ) o 5% 2%

i 7 R AL B D B B AR AR AR IR, P S
PR AR AL 7 & B HERE LR B R T . (R
SR AT 2 — = = A RA KR T M
I 2 Bl R R R 23 B) A BRAR R L DA SE Al
AT e LR

J6 1 T T IR DX LA R R 0 ) 2 Bk A
I T A A P M B B T O RS A )R . 7 UE
Gy & 90T oA B 04 ) b B 2 A0 R 2 A B 42 L T e
W T v I8k AN R R I b i — 2 kL S
A& XRN AT JRy BICEL A AR R T B AR b R R e 5
B R X, 1 CLC S M & 28/ XN +
b ) FH b 58 A T 8 gk o ) TET B IE 8 b g 5 P b T 24 £
ARAXNTFEM LA AR W EZEZE L., WS
R DX AR Ay 38T Ak R PP b ) o g A R XL
R R K I aod AR v — 5 T R A AR T P R R L A
TR KT 4 B0 80T T T, UR A S I A B A2
WL R m A ML A RIS, ) — 7 T TR R R4
NI & 58 48 X BN R R 28 52 4 vk i Ll 1
s AL ELRI 51 SR 2 X 3R B, & £ o0 R BU AR
FH L HEBI £ 22 B DB b # 3 F G kR, B R+
b ) FH R R A A IR
3 #gwhHitie
3.1 & it

(1) FEi i A R o o8 SR S50 1 52 3 Ik
A TIE SN =R U RPN RN e I N g P
UL 25 S S8 T - iR o 98 K - B s ] A2 Ak 5
B 251l o) I S R 0 U A et e w7 1 DG B
P AR ACRRAE . AE 23 0] 434 b, A b 0 58 43 A 52 R
R R e S A W= b ) E R UL N i R A = R
X BRAE bR 3 22 S Pk L DL i S R AR 1Y) 2 ) B
AMEER BRI RMEXIEFE S TR EM



188 K R E

545 &

5 TC Sy i e AR R B ORI X3 2 4 IX
B, BT T S 38 X DL Bl A [E) 5 A A8 S ) 58 B
Xk, HEA B A OSSR RS,

(2) FE T A H R FH o 5848 JR) 32 2] AR 2
FORHE B LK FR 53 A0 52 ) 35K, L v B G B R S RN B
JK FR RS XS T A R R e g i A R D B A A R K
- SR A Ak Hb EE 0 2 2 SR ) IS 0 T A b R
5 ) T 5 DX R 43 A AR 56U L SRy DX 8k b 58 T I K I
PRI AV SRR I A 02 % . A8 I ] A2 A A2
e, R P B O S R R K R B B A, R IR B [
MR B PR W R TR . BRBA Rl AL S &0 &
NG~ O Bl = B W S v ol N T T e o L
Fh 28 I8 WA F L T 52 4= 4k

(3) #F PLUS BRI 2030 4 £ 1% 5 + b F
o B R, R B R B R A SR S R £
Hu R FH vh AR B UF 28 M . 7E EP B CLC S 5t R, 98
T T - b ) e AT A0 285 R v ) v i b 5% LU 938 NE
1 UE s B &I, UE ST, WEY 5k Mk
“HERR AL AR A B B 8 L A R g K OF Ak
F . IEI T AR T B L LABE M AR B AR e L SRR S
T 75 1Y) FH b S s 245 5 AN [) DX 3 P 38 - it ) o
S (W% 75 TR R AR Bl 7 43 A % A b R R 5 R 0 gk
ATt X A 3
3.2 it it

AHIFGE T SO AK Jry ROBE 1B 45 01+ Hb A1) e 55
WA A O A A e g B — e 2 e, R
TE T 32 A R BIF 5 X PR = b ) ) 465 g R0 A )5 485 4iF 5%
M, AR AR B XU S v 0 R b 2 43
A RN AR A AR , AF 5% 38 o X S WA Jmy RUBE T 8 X LE 43
Br I 35 T X I PN 4% i 25 = i 1) P 3 25 8 R HE = s )
FHARAE T R e 55 1 WA, 45 51 - oA — 2 Rl 2 A
FME . AR A 5 ATl SO0 R 1 N - H R
JH 5 TR ASE AU AL 3 TT R B AR AT LA Ak IX S8k 1 £
i) P 2 0 B S skt . 7R AR AT L AR P as DL
T B 235 J2 YRS R o 5 9 T - st ) P o 2 0 AR e s
AR AV A S JE TT 43 BT 1 BS54 1) 00 A 3SR S BN IE 3% 7
TRAE A3 8] B2 R A AR I 23 43 A 20 1 ) 0 AR
g4 DL 3 2 U A B AT A SR T TS ek 5T AR
iz 2 IS ST RS eSS RS S 2R
9K 2y PR B4 XoF 2 1) 22 2840 A L TR FF IR R

LR ABIE 5T %5 6 I T M ) b 9 60 K SR %) i
SR g A, e ROk A gt % A R A
Ll ) R RS R . ST A SR EE XL W
TR X ERER MEESRERIPBEER
A K JRy o R Hb o] B 0 A7 255 A 2 R LR P 18 & L ol i

JERAE B B TR DX AR 2 2K CF s B
B v oA DX DU 5 A U 45 o8 38 B L B0 L R L AR AR =
Pr— PR B Al L v SEPF L AR AL B L 5 B
LB R S I e L SR AR AT P R X £ A 2 1] A )R Y
A 51 TR S8 BUAC R 7 Ml Rl 5 8 DA A R 2
PRV AR A S TR AR SRy s I S AL XD o AR R OR K
LA A T Sl T A R M A B B
Zia M SR R i s Ak IR £ 200 AR B, 9% 52
BT Ry FUE M oy R B e HE IR 2 Rl & KR

2 % 3Lk (References)

(1] VL8, S35 4 R s e A e i e . s 5070,
TRX P, 2021,44(3) . 877-887
Jiang Song, Meng Jijun. Process of land use conflict
research: Contents and methods [J]. Arid Land Geography,
2021,44(3) :877-887.

(2] ARAIAR, X B B, £ K A b B s R ol 58 8F 5% 4 g
(1] B RL 2 3 JE , 2020, 39(2) :298-309.

Zou Lilin, Liu Yansui, Wang Yongsheng. Research
progress and prospect of land-use conflicts in China [J].
Progress in Geography, 2020,39(2):298-309.

[3] Henderson S R. Managing land-use conflict around urban
centres: Australian poultry farmer attitudes towards
relocation [ J]. Applied Geography, 2005,25(2):97-119.

(4] 5%, 237K % V0 R Fr B H DX b 58 5 R0 FH A o € 5

VA DUFE BRYLHE X R 9 [T ] K £ AR R 858, 2009, 16 (2)
239-244.
Li Zhanjun, Diao Chengtai. Land resource conflicts and
coordination in hilly area of Southwestern China: A case
study of Jiangjin district, Chongqging [J]. Research of
Soil and Water Conservation, 2009,16(2) :239-244,

(5] JH e, 32 4R 5. 25 ) o 52 0 A8 R AE B2 5% Wi &R . LA

b VB T B o ) 0. 3R R 2 3E R, 2012, 31 (6)
717-723.
Zhou Guohua, Peng Jiajie. The evolution characteristics
and influence effect of spatial conflict: A case study of
Changsha-Zhuzhou-Xiangtan urban agglomeration [ ] J.
Progress in Geography. 2012,31(6):717-723.

(6] M@, THM, T A+ A b5 6 58 19 2 8 3 4
HAAHERRL) LB IRAR % ,2023,45(3) :465-479
Tian Junfeng, Wang Binyan, Wang Shijun. The para-
digms and main content of land use conflict research [J].
Resources Science, 2023,45(3) :465-479.

(7] WIFAS. PR, 8 35000, A5 AL R AR vhoa) b 4 A 7 —
S — AR A ] o o Ak e e R [T, & 5F i
#,2023,43(2) :80-92.

Pan Fangjie, Wan Qing, Zeng Juxin, et al. Evolution
characteristics and influence factors of spatial conflicts

between production-living-ecological space in the rapid



%013

DS BE 45« b ) b 5 ) 2 B A5 R 5 2 S A

189

(8]

[9]

[10]

(11]

[12]

[13]

[14]

urbanization process of Hubei Province, China [J].
Economic Geography, 2023,43(2):80-92.
WA, B EWMIM, F S E LA T S8 ARFFH -
A b R Bk s A Jeg AR A3 A [0 . 5 XL B, 2024, 47
(1) :81-92.
Peng Ya. Wang Juanjuan, Wang Shanshan. et al. Spati-
otemporal pattern evolution of land use conflict in Uru-
mqi City from the perspective of ecological security []].
Arid Land Geography, 2024,47(1) :81-92.
SR A AT 3t R T e 5 B I 25 A JR) 220 1 5 22 15 R
AWFFE . DAL = A I3 T B S 4 ) ). 3t BRAT 5%, 2022,
41(5):1311-1326.
Zhang Xiao, Gu Renxu. Spatio-temporal pattern and
multi-scenario simulation of land use conflict: A case
study of the Yangtze River delta urban agglomeration
[J]. Geographical Research, 2022,41(5):1311-1326.
TR AL BRSO s PR A BT = A R Y R
W 045 S R = bR 2 3R 50 B 43 A [T . K A AR B
5%,2023,30(4) :412-422,
Zhang Xinding, Cui Wengang, Han Huiqing, et al.
Identification and analysis of land use conflicts in typical
karst villages based on ° production-living-ecology ’
suitability [J]. Research of Soil and Water Conservation,
2023,30(4) :412-422.
S AL VL, P L e I AR T U AR SR Y R v
A g s A3 A [T ] M BERE % 2020, 40 (9)
1553-1562.
Meng Jijun, Jiang Song, Labazhuoma, et al. The spa-
tial and temporal analysis of land use conflict in the
middle reaches of the Heihe River based on landscape
pattern [J]. Scientia Geographica Sinica, 2020,40(9):
1553-1562.
PRASLL SO0 L DR AR o AT I PR R T f A = A
z5 [l 5 o3 M [0 ). B8R4 . 2017, 39(10) : 1823-1833.
Liao Lihong, Dai Wenyuan, Chen Juan, et al. Spatial
conflict between ecological-production-living spaces on
Pingtan Island during rapid urbanization [J]. Resources
Science, 2017,39(10):1823-1833.
Jiang Song, Meng Jijun, Zhu Likai, et al. Spatial-temporal
pattern of land use conflict in China and its multilevel
driving mechanisms [J]. Science of the Total Environment,
2021,801:149697.
TR ME 1T ik, 4 8, 55 T2 Uk DL BT i s R 1Y
25 (0] 22 RUBE TR & 43 A A 280 11 4 e K I P 5 [ ). v |
TS .2013,30(2) :199-202.
Zhang Junhui, Feng Zijian, Yang Chao, et al. Study on
establishment and application of multiscale joint analysis
model based on hierarchical Bayesian spatio-temporal
model [J]. Chinese Journal of Health Statistics, 2013,
30(2):199-202.

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

Yang Renfei, Ren Fu, Xu Wenxuan, et al. China’s
ecosystem service value in 1992—2018. Pattern and
anthropogenic driving factors detection using Bayesian
spatiotemporal hierarchy model [J]. Journal of Envi-
ronmental Management, 2022,302:114089.
RS BB T R 55 T DL i i 2 2 gk AL T
(BSTHMD Fl s BRI 45 1: (GeoDetector) X 41 B 1 i ¢
BIERTE A PEAG [ ] 551k 2, 2022,41(7) - 2193-2201.
Zhang Xiangxue, Cheng Changxiu, Xu Chengdong, et
al. Environmental risk assessment of bacillary dysentery
based on BSTHM and GeoDetector [ J|. Environmental
Chemistry, 2022,41(7):2193-2201.
022, B RET L SR IJEMS , 4. 58 R S5 Tl - HOR] AR Ak
Ko Hozs 1) g€ U [T, A 4K 98 06 18 U2 2023, 35 (4)
282-291.
Tian Liulan, Lyu Siyu, Wu Zhaopeng, et al. Changes
and spatial conflict measurement of land use in Urumqi
City [J]. Remote Sensing for Natural Resources, 2023,
35(4):282-291.
W3 e , 200 A5 B VLU 3 A b R P 5 i s 9 AR % O
s R AT LT A S 5 RA B4, 2024, 40
(1) :55-67.
Chen Liting, Cai Haisheng. Spatial and temporal evolu-
tion of land use conflicts and their key influencing fac-
tors in the Changjiang River Basin [J]. Journal of Ecol-
ogy and Rural Environment, 2024.40(1) :55-67.
BN RIE, MR, % =05 X (KB 1 1R A
25 [ w5 248 AR e 3K 3 AL ] 9 [T . 3 PR A8 3l K2
AR CAARFREMD 2 2019,38(2) :65-71.
Guan Dongjie. Chen Ting., He Xiujuan. et al. Spatial
conflict type identification and its driving mechanism of
land use in the Three Gorges Reservoir area(Chongqing
section) [J]. Journal of Chongqing Jiaotong University
(Natural Science), 2019,38(2) :65-71.
F R AR R e AR . U R R[] i B
##,2017,72(1) : 116-134.
Wang Jinfeng, Xu Chengdong. Geodetector: Principle
and prospective [J]. Acta Geographica Sinica, 2017,72
(1):116-134.
Song Yongze, Wang Jinfeng, Ge Yong, et al. An optimal
parameters-based geographical detector model enhances
geographic characteristics of explanatory variables for
spatial heterogeneity analysis: Cases with different
types of spatial data [J]. GI Science & Remote Sens-
ing, 2020,57(5):593-610.
Liang Xun, Guan Qingfeng, Clarke K C, et al. Under-
standing the drivers of sustainable land expansion using
a patch-generating land use simulation (PLUS) model:
A case study in Wuhan, China [J]. Computers, Envi-
ronment and Urban Systems, 2021,85:101569.
(F#% 198 )



198 K R E

545 &

[26] ZFEEE, E&u. M. 5. T 2L T 2EY X 23K
St S]], 48,2023 ,55(3) : 494-502.
Li Yuning. Wang Jinman, Zhang Yafu., et al. Soil
water in arid and semi-arid mining areas: A review []].
Soils, 2023,55(3) :494-502.

[27] Z2SRAEBNES XOR ™Mb RS RS 240 [l U R B 52 [T ] 4%
w THE,2022,54(11) :157-163.
Li Guo. Fine backfilling technology of mining ground
fissures in ecologically fragile areas [J]. Coal Engineer-
ing, 2022,54(11) :157-163.

(28]  Ee 4y, X5t . i /it , 55 Bt SR M T B IX R 33K 4r A
BAZE KRR B SR [T, o Bl R & % 4, 2022, 51
(5) :839-849.
Bi Yinli, Liu Jing, Shang Jianxuan, et al. Study on the
characteristics of soil moisture infiltration and evapora-
tion in the coal mining subsidence area of coal mines in
Northern Shaanxi [J]. Journal of China University of
Mining &. Technology, 2022,51(5) :839-849.

(297 XUk 2430, A , 55 F6 AT 2 55 5 AR AE o7 s 1 35
K3 4 R B R [T ] Ak HL AR 27 4R 2019, 50 (7).
333-339.

[30]

[31]

[32]

Liu Jilong. Li Jiawen, Zhou Yan. et al. Effects of
straw mulching and tillage on soil water characteristics
[J]. Transactions of the Chinese Society for Agricultur-
al Machinery, 2019,50(7) ;:333-339.

it U o VR R L LR A X SR A I I B AR X 1
R 2 FOK B L] R B HOR 2022, 50(4)
309-316.

Ju Chengyuan, Fu Yaokun, Chen Chao, et al. Influence of
coal mining subsidence cracks on soil surface water
content in Shennan Mining Area [J]. Coal Science and
Technology. 2022,50(4) :309-316.

Novdk V. Soil-crack characteristics: Estimation methods
applied to heavy soils in the NOPEX area [J]. Agricultural
and Forest Meteorology, 1999,98:501-507.

FUILFY, FEVRI 2 48 T 80, 5 AT B 35 % K AR
Lok a3 I 20 52w [T ] 2% 40 2 B 2 i, 2024, 44
(3):151-153.

Kong Fandan, Zhou Lijun, Zheng Liying, et al. Effects
of straw mulching on soil hydrothermal effect and
water use efficiency [J]. Journal of Suihua University,

2024,44(3):151-153.

(E#% 189 7

[23] Yang Jie. Huang Xin. The 30 m annual land cover
dataset and its dynamics in China from 1990 to 2019 [J].
Earth System Science Data, 2021,13(8):3907-3925.

[24] JAIFE ARt 26, A0 B0 0 M 7 4 T 30 1t R T 09 =5 1)
Mo 5 2 AR ] AT 5Y . 2015,34(9) : 1630-1642.
Zhou De, Xu Jianchun, Wang Li. Land use spatial con-
flicts and complexity: A case study of the urban ag-
glomeration around Hangzhou Bay, China [J]. Geo-
graphical Research, 2015,34(9):1630-1642.

[25] Besag J. York J, Mollié A. Bayesian image restora-
tion, with two applications in spatial statistics [ J].
Annals of the Institute of Statistical Mathematics,
1991,43(1) . 1-20.

[26] Goldstein H, Browne W, Rasbash J. Partitioning vari-
ation in multilevel models [J]. Understanding Statis-
tics, 2002,1(4):223-231.

[27] Zegt7, Bk, X 3058, 55 06 T 2 2 4000 1 oo BRI
i 10 5 BT R 3t B S S B A A (T ) S
HuFR A BRF#.2023,39(2) :39-45.

Ji Jianwan, Jiang Linlin, Liu Wenliang, et al. Analysis
on influence factors of geological hazards in Beijing-

Tianjin-Hebei urban agglomeration based on multi-

[28]

[29]

[30]

parameters optimized by geodetector [J]. Geography
and Geo-Information Science, 2023,39(2) :39-45.

M L, T AR SR T PLUS B[ 4 M T
AEBRGEM S M2 W SRR T 5 E bR
2£,2024,38(4) :125-134.

Xiao Jianying, Dai Jinjin, Fang Xinran, et al. Multiple
scenario simulation of ecosystem service value in
Xuzhou City based on PLUS model [J]. China Land
Science, 2024,38(4):125-134.

Bk KRR T, % 884 PLUS-InVEST-Geodector
LT 1ty = U o X 5k i ek B 25 A8 1 % Hos IR R ()DL
VL 5 IR 5 BRI, 2023,32(5) :1042-1057.

Mao Yongfa, Zhou Qigang, Wang Tao, et al. Spatial-
temporal variation of carbon storage and its quantita-
tive attribution in the Three Gorges reservoir area
coupled with PLUS-In VEST geodector model []].
Resources and Environment in the Yangtze Basin,
2023,32(5):1042-1057.

Richardson S, Thomson A, Best N, et al. Interpreting
posterior relative risk estimates in disease-mapping
studies [ J]. Environmental Health Perspectives, 2004,
112(9):1016-1025.



