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TR A 5], AT B2 TR = 2R i 9 B 2R U 55 R AR, I3 5% 28 RIS J&y 3 M AR SC 2 A i iF 5 = e
G925 (AR JR AR AR DX PR S ] BIF e 45 SRR - CORRIUAR T A R XN = nh 587 A A 25— s w5
A 2SIl v 3 ST — Bl b S T AR A N s AR 2SR A AT A T — B i S A S B b TR
TR SR IX 301 G BT A JEE DX N B AR & b Y, S P22 00 S O R s DX IR P Y 6 MR Bnvg 3 28 =2k e 12
TP G I ) 52 PR 2R A AN AR o SRR — 2 =R o iR n] LU =g 7 R BU(TLC) & AE ; —
e ) F ARG AT e BE 34T 00U SR o3 BTk T AAR A b 220 1 = 2 w58 23 () RAAIE 5 =2 XS =227 i R —
N SCHRSIAILT BB TEA T it — 2D 58 3 MR A o AR SO BT MR T 225 (B A0 A o0 22 v 5 [ R ) B, $51)
SRR A — N SCIRB A T, O S 2 RE — T R I S
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1 5]

25 LRI 28 0% A2 SO A R BUR 7R =S
) AR IR, e B AR R 1 S DX R i~y % i D
o3 (8] 24 (Healey, 2008; #5555, 2011; ™4 W] 4%,
2017). 2 [ RRIE U5 T BRI , 75 1999 4 KRR 25 [i]
KRR IR 2 5, LB RS BT 4R 1E 4Bk
PRl DR & 2 o B v B fh AR ) g, 25 i)
R 2 g T A A AR Bk BRI
AR TR T B EUR R EE AR
My P b X R 8 A 2 R R ATz BRI A T
H. (Fan et al, 2012; F [1] % 5%, 2012; Wang et al,
2016).

23 [ RIAAR 02— R 9 BEA 36 R S E A
ST S AR 2 B ) BRI R G, S PR IR A 2S5 R s
(BRI 1 O 28 A S I Bl o e 4 ) | TR e S A s
W] B ¥r /&2 T H (1t U, 2016; T 5t ALAE,

Yim HHA:2018-03-30; 1&1T HH#H:2018-10-02,

2017). Zeid Z4F & R AR =&, v [ 25 ] B4
TRRIE BT 446 B R VTt 23 & AL I 2 #1
) | A Hb AR PR R R ) A5 2 A R ) S
B I RE & L JE G ) R R R (O i AE,
2015), I EL, v E 2 A R R B AR (AL
RIF KB 2 2 oh 587 a8+ 43 58 1 (B 1 P,
2014), EASERST, HATHBUF & iR 2
ik 83 Fh(FE =i, 2009), X LERII H A [7] (R3] 2
il B =z [ ke = A Ak A o 1T R BRIR AL R
LIRS A 5 TR — B0, FORRIEA G — S5 [) 8, A
I K] 1 S il 0 95 Hb (5K ik 88 4, 2016; Zhou et
al, 2017).,
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TE K 101 BRI B AR A T AR 37 21 40) 1 X o 2 B i A
VRN SR (LI oY (s sl Yol 119 S s ER 2] N S
SEHLC— AR BRI — sk W PG O B O R R 4,
2016). SRIMAE SR TAES, i A A AR
SEASHRITED N B B ATl A B R R 3k T A () A )
P AR R SR, ¢ SR B R AN H
ARARUEAR— RS i =2k 7 e 25 18] _L A AR B o
%, ASREAR I 1 o G2 — I 452 B R R A 6 2R A
A PR 2 [H AR A R AL LSRR (PRIR S, 2015),
2013 4F i Je 3R B AL TR 22U 2014 4ECE K
SETRU AL IR (2014-2020 45) Y25 AH D B SO Y
BLE, SRR 5 2 A —" e B R
HT I, A2 3 T 3T AR | bR | 3
S5 2 2E R FUROCTE (B E -, 2016), Y HTF FE %)
LR 5 ZMA—" I EEERTELIT 2
AT s — 2 25 ) BRI AR 2R A7 AR Y ) K %2
BRI () JE R 5 IR ZHLA—" BBk I SO
P, BAEMFIE R E A IR R A
it FRede 2T B ERA— Bz 02
BT A R A AN 2 55 [ B 1) AR 45,
2012; ¥ 1 9L, 2014; i 95 3E 55, 2015; F 5 LSS,
2017) AS[EHEA) 3R B BRI B bR AS [A] ke = 425
G R ALK H bR ) —ECME RN PR 2 R e AR
“Z B ek 2 AR TR (IS S, 2015; 5k A AR
2017), FE“Z WA —" W IETT L, X 2 B %
(016) I K “ LA —" N fe— B0 A T JZ9E
BT R RE G T R RLRIMAC R 5 K545 (201 7) 2 Ay
FELS AT R GUREAR Y AT RS R JRAE R 5 I 1Y
L HbR . A — o o ke g2 2 A
— SRR R T A ORI AR BT AR
(2015) ANy, ATFE A FURIAR R Seml I H A A 2R
el I — A BRmEPE AL RERS ST B —
PR — AR — RS AT B IX e % e A
BRI 5 PRI 2 (2015) 4R 2R LA 1A g4k B
TRl 3 A BRI A “ 1437 BIRIAR R o xSt
FEXT r ] 23 [ R R A 2R o ] 4 R IR R 5T R
AL T 52 A EZ MBS S B .
39T RN 235 ) A Ry 249 SRORE S g ey 2 2 R o
587 Z A — IR I S B ) A, SR T E A A F
GRS, o B X« = 287 2 18] wh 5 ) R T
GEo XM PZE” R D RE TS M op
7 E S ] LRI S 28 [ Rt . Besh, 0 2
FLP 57 T A LB A 0F 5 22 DB SRR 2 40 A A 7

TEVEHE AT, /D SRR SO . i, AR S
EQDUHR T e J DX R 491, DA BRE J2 T AR T A R Il i
C =R B S RAE R — AR A S A SR oy
Mror it zn © = 58" 23 (a1 4% Jy JF 23 B Ho i
R, DIt — o8 “ 2 nh " 5 ZHEa—" 015
HSAESL S 0T T3 vk, I M BT IR DX S 25 P
FIATR Z G —" TAE SR Z I I 4
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2.1 “=%7

Bifi & N RT3 16 sl it — 20 A2 2 bk
AR Z BRI H 25 R E g A SR
KIJ ) G ) RN S it 7 R TR ME o DRI, & B 22 HE S T
“ AR A [T R S A R A T AT AR [
B A B2 HE E e =S, Ho AR
LB A SR R IR, e E W A S
G A FITHRFEL R s Yl & 30 B T i A T 3
TR R B AR 3 T ) R s i 5 AR A R
EIREARS Sy IR N Y = o | 1B IS i ES P D N
NI 2 SR 3B T TE 79 5K (5 ST AE, 2016).
22 “=ZHR”

2E A W R I ME S A N A A F b R WF T Y 2%
R(ERAE, 2004; TR, 2006), 7] LK =2 np
RTRRFEA AEA PR L M ST IR A FHEC &, AN R
KIS To0 A 25 FH b | A8 FH b RN A b e ) 7
BRSO — B AR =
S ) B DR R R AN TR LRI EB 17T Z2 Je 4k 1 1) £5 B
m), MR A J PR] R 4 58 5 A A BR A A 22 B v (I
la), YT &I F FEAA AR 2 e AL A4 2k
FAI RS T =2k o587 g A« =287 2 [R] (4 P PR
MSRAT IR T I R A AR AR AR e Ze b o€ R
DAL T & F o R A B a4 —FE AR A
AR LT 258 325 1b), A Ba gk —ImH &
A —FEAAR PR 2L 2R = 2R vh 87 v 22 R Y 1
J& T 3 PP PSS , FE AR B
23 “ZRHREBERE

R R R DR = R 5 K25 5, AR SCE X
“ =R 58 0 JiE 5 %0 (three line conflict index, TL-
CI), MR Xt = wp 2" Y I ZUFR B, HAR R
B =2 np o T R SR DA D 3l T A, B

TLCI= SS (1)
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Fig.1 Occurrence mechanism and types of the “three lines” conflict
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£ N1 1076.62 J3 N, 8 A N H IR B AR 3k 5]
79.77% 0 SIS E AL TPk i e B B 5 A
A BAVRRAE MR 22—, LR DU O R
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A, EE R M AR b 5 A S b =2 [ 1) 23 [R] 58
GO, AT 29 43 [ BRI L AR A 2 (8] o o8
R LIPS R RS A0 BRIR IR A
T WA R 1 P B ), AR S DA R DT T B
TRFRR(2010-2020 4E)) Al <2 FOHB T & J X R iFoT
DX, A48 T3 X (BUBA DXk L X VTR X YT
11 DX L XL B D) Y A BRI 3k X (5% ) X
ZRVGIA DX DU X B B X VTS IX i DX AR 43
DX 38 (T 3k Tl ALK B 5 5, 2006), T ALY
3300 km’(2).
32 ARAE
3.2.1 “ SR A [ R AT b

(1) “ = wpze 25 [/ A BT ABFIER A
Global Moran's 145 %{(Wang, 2006)ffj i “ =2k 58"
S Jry s [a] [ AR . SR R s (8] H A S B T
e —— 35 4 BT (Getis- Ord G/ 48 X (Getis et al,
1992)) it — 25 B JRy I OCHRRRAIE , I = 2k vh e ”
AKX

Korpon AR, RIS (A7 B A 5005 x i A2 25 [
(30 BN 5 & B x IR W, F
23 (AL B B QBT O AR 5 PRI I i S PR AG 5 (Y 155
LT, Moran's IH8 80N T O R R A E , T 0%
INAHEIE , KT 0 RN IEA G

Getis-Ord G 48EG TR AN

S, (d)x,
G =" €)
2%
% G (A ThRIEAL LT
G -E(G]
2(G))=—r=t (*1) 4)
Var(Gi)

Ko E(G)) M var(G)) 53510 GBI BRIy
25 W, A TE . Y Z(G)) >1.96 i, F/R 3%
H R EAE R A T 1.65~1.96 Z i , F/R 50 0 5 1w
HAER, W HE T =LRuhs" #ulix,

(2) “ SERPPR BRI . SRS R A
B P8 2 0 G R A b = R b g IR B A B A0 S
(112 N S B e TR 2 Ba =2 [ N RS R
575 AN RHIE o FEREZ R w o, 2 apx)
G RN Z% v B () S PR SC (R R R AR, 2015), X
TR DX, A IR 0 ORI AL Ak 2%
I DX ST AR s B, MR A T S DX R S R
s BN U R = < B e 7 5 7 v A 1 P
BT Jr B SR IR X TS 60T, e #F = IR AR
S EE AT R eh X AL R IR B, LS
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density, PD) . R JE 55 (aggregation index, AD)FAE
“ RO BEHL AL 4y as (B A B . PD R, Bk A
R 0 5 5 AT, BEH R A I X% . M 5G4
BN RS WS HE E (2007) IFSY
3.2.2 SRR TSR BRI K R 4T
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T DA A5 1 X R o FH 24 7 2 1) G AR R I
B,2017), FEWEZEMENITIRT, AR X
1F AL 2R BN S 25 155 3 A T Y R R 2
W =R se " i &k . T e m AR R
Z I8 G5 A I I SE PR B, 7 FAR IR BE 451 7
TR R PR o) I (o) YT IAE RO B 5 (o), FE AL
22 BRI 5 T 58 4 N 1 () 1 GDP(xs) , 76 3838 251

J7 T RRRE 2 2N B IR 25 (xo) 26 6 48 H5 , 439l 5
3 SR h gAY B B R B T R A Oy
B, LA 7 =2 b 287 19 3l T3 ML, Sk ] X 3k
R —ENS%
RUAE g A K437 R FH Pearson AH G R B (FEF)
[R5, 2016), THE AN
Z(x,. —x)(y,. _y)

p=—il (5)
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A AR R G xR 2 AR AR B x F
FERH AR I R A
3.3 HiERIESHALE

HF 5 B0 =5 A 35 BT B Lt v (5 LKL
P =RV BE A S g R0 GDP), M
SR PR A B AR B A L R
FEAE ok B E 2L AE B H0 (http:/www.
ngee.cn); “ =4 HAE 4 SR A (R A R A
SVAREIA 2006-2020) K1) 7 1 EEAS A ORGP X 9T
FOVF IR XA AR X, DL i (LT 1:2000
FEAR A 25 s Tl 2 v AT ) 28 B AR SRR IX 5 1
kmx1 km A% R A 10 GDP Bk A R 2E e e
TR ERBE Rl B0 Tt o A B0 A7 Ak EE R
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4.1 “ZH MR "EE S HIEF
4.1.1 “ =L B BE AR

A g 0 T AR T e X PR = b e i AU
BEHHEA TG BT, IR D T & R X =2k
2" DA S —k b o 28 AR S —IRk T g ol 3=
W — M b SR B B A D o A S — kb o
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AR & DX T AR 5.77% 5 3T — b v 2 T AR
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TLCHEWHIEF 0.10, Z2A) X AR PGIIX IFH X L
B DR DX« =2 ph 587 UAE S —HF b 52 4y
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Fig.3 Distribution of the "three lines" and "three lines" conflict of Wuhan City
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KA1 kmox 1 km [ % X RBE A7 = 2R nhge”
25 [ B R AR AT, A A0 455 . O 5—Hh
A ST T — kb v 2% i 8 B0 Moran's 1
B YK A 0.6842,0.5924 ,0.4705, HLil it 1 & & 1
Ki 56 (2>1.96, P<0.05), il 3 28 =2k wpge” -5 Al
A7 AE2s [A) IEAH e, 25 [R]85 40 A B i ; @
IIHTEE R (Z(G)>1.65 My i 28 30 5 X)) g R (8] 5), 3
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JREIX %% 5 A= A3 T i 58 PR SAE AR T R DX PR
SR AT RS 5 3 T — A b o 5 AT X
N, AR ARAESR & 3 P 1o
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AR BE AT B = 2R ph 58 VSR EEFR BN 8] 6 IR
Bt 2 3l T O B S A I (R1-R15) , A= A8 —4k Tl
P B AR S T i H HAE R3-R7 Z [H] (=3
LR A 4 ke YU 1B ) A R B 938 380 o5 KA T
A 25—k b RS T — s v 5 5 B L S R
IR I AR ZE R1I2 FIR 11, B, @i =
IRER SR I A 25— T P 2 i B i, AT & IX 3
S5 BAHT X 38 A 25— s A0 T — Bk 3t v 8 54 3 A
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Fig.4 Distribution of "three lines" conflict index of Wuhan City
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FAFOUE ARSI A AR S —H b rh S B e SR 4R
JE (AR, BEP 2 [A] e T3 —Bh o
4.2 “ ZHIMRRE R NE =

TE0.01 9 F MK 1, 328 =R ” 12K
TR o 2 5 3 R 6 45 A A RH O 70 BT 45 2R I 3k 2
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Az 2 — Bk b vh 5 5 B AR 805 GDP L H Bl
e R IR JRE 1 B 0 25 RO S 2R, Tl -5 o T
AOFE RS BE E A PRGBS B W IEAR G R . RI
PR 2 T U AN L0 PR B BT |, A A — AR h e
SIR PR ABOAS 5 I RE R e R v LN R B GDP
o AR DX, A 2 SR )N

A ST S si EE R 8 S GDP A R |

c. SR —Hr k2
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Fig.5 Distribution of the Z(G,) values of "three lines" conflict index of Wuhan City
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Tab.1 Landscape pattern index of ""three lines" conflict

TR 2 MPS PAFRAC PD Al
b bz 0.07 1.29 14.71 57.79
HE AR g 0.09 1.24 11.33 59.07

IR —Hth o 0.05 1.30

IR AT A R A W I AR DG OC AR T i R
DN SR A S AR OG AR . RPN T R
Hu ) GDP ey 2 32 BT A 14 DX A A — ki
9 S AT AR, R R 35 A B A Y X
B, ARSI e s RN

Sk T — A b i 5 5 R iR A 5 B R
NN N i S /N A SN TR IR EP S
Z, IV = 900 30 M 2 g 14 B B S T —
EURUIENTINES NS

5 ZheSihe

21.78 50.21

5.1 it
RS gE A R ME S L Kt A b R
TG E LT =7 10 T =Zkrpe”

AHIE AT A B AT LSOO Jm) 43 B 25 25 [l A% )= 4
W7 i d s —ZR v B 23 ()4 SR P AIE s 7 B 25 5%
M =2 " R 2 125 2 PR 3 i SR AL, SR PR B AH
KT T 2%, Mt S 250 R L F SRIRBE S
XA A5 3 A5 THT 9 6 TR FR X =2k w57 (1) 5%
Wi, WFFEAFEILL R 4508

() FEH L, =27 R AN R A AR R 1] 3
S, T TR R A A R R 2 B S (R
DX A 25 FH s s A A ) R =K
B AT 5 ATAEAN—E, AR A St i — 2R
GV SR RGN T T R AR
A AR LI LR R A S LT LR —Il T T R i A A
UL —IEAR R 3 Fh, Ham vl LU« =
PSR TR E(TLCH AT

(2) BDUAR T & B X Y« =R nh 2" R DL A= 25
— b SR A A Ik wh g Ry Ik — Akt o
RECHm BRI/, Lk 3 2 =B 50 T
BT R SR X i % AT R R XN BRI Z 2o A
IR R 53 AR a5 H R T — kb o S RE B
ARG O 3% e 25 AR AR — T A AR
A b vh 5 BE PO AR 7 5 LA ROK P E
PRI

(3) T =R R R I A ], & F8 b
X 328 = 2o IS S B 1S TR R 4%
ASAHIE o I = AT A B BN R S
3 LR g R SR B R )4 R IE AR OGO
F 5 R RO A AR v S A 5 5 1 GDP
N B X 328 =2 o " 2 B v 9 5 FE 52 )
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Tab.2 Results of the intensity correlation analysis of '"three lines" conflict

G5 AER—HHb b ISR ARSI AR R AL T — b rh S i R AR
AR 2 R NI GDP -0.142" 0.1257 NTE S
UNEE Vs -0.145" 0.108” YNTES
Ep/S78-¢ Uy i -0.057" NTES NTES
b330 -0.063" A NTE
1 AT A 0.097" 0.073" 0.085™
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TE:77E 0.01 AKSF-ORUI) b 5 AHC
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Conlflicts between three land management red lines in Wuhan City:
Spatial patterns and driving factors

LIU Yaolin"*’, ZHANG Yang', ZHANG Yan', LIU Yi', WANG Haofeng', LIU Yanfang'’
(1. School of Resource and Environmental Sciences, Wuhan University, Wuhan 430079, China; 2. Key Laboratory
of Geographic Information System, Ministry of Education, Wuhan University, Wuhan 430079, China;
3. Collaborative Innovation Center of Geospatial Technology, Wuhan 430079, China)

Abstract: Delimiting ecological protection redlines, basic farmland protection zones, and urban growth
boundaries is particularly crucial in coordinating urban land use and implementing the "integration of multi-
planning." The purpose of this article is to explore the concept, spatial pattern, and influencing factors of "three
lines" conflict at land parcel level, and to improve the theoretical framework and analytical methods of "multiple
plans conflict" and "multiple plans integration." First, the connotation of "three lines" and "three lines" conflict
are clarified by analyzing the essence of land use conflict and the three lines conflict index (TLCI) was
constructed to characterize the intensity of the "three lines" conflict. A spatial overlay operation is performed on
the "three lines" using ArcGIS software to produce the spatial distributions of "three lines" conflict of Wuhan
City. Then we analyze the spatial pattern of three "three lines" conflict using a host of spatial pattern analysis
methods (including spatial autocorrelation analysis, gradient analysis, and landscape pattern analysis). Finally,
we identify the influencing factors of "three lines" conflict from the perspectives of socioeconomic status, natural
environment conditions, and location factors using correlation analysis. The results indicate that: (1) Conflicts
between ecological protection redlines and basic farmland protection zones, and conflicts between ecological
protection redlines and urban growth boundaries are the main types of "three lines" conflict, accounting for
6.57% and 5.77% of the regional land areas, respectively in the Wuhan metropolitan area, and conflicts between
farmland protection zones and urban growth boundaries are relatively few. (2) Spatial distributions of the three
types of "three lines" conflict are different. Conflicts between ecological protection redlines and basic farmland
protection zones are mainly distributed in the periphery of the Wuhan metropolitan area. Conflicts between
ecological protection redlines and urban growth boundaries are mainly distributed in the core of the Wuhan
metropolitan area. Conflicts between basic farmland protection zones and urban growth boundaries are mainly
distributed in the transitional zone between the urban and rural ecotones. (3) The six indicators representing
regional conditions have different effects on the intensity of the three types of conflicts. In conclusion, TLCI is a
good measurement of regional comprehensive "three lines" conflict intensity. The spatial pattern analysis
methods can well describe the characteristics of the "three lines" conflict. (3) The research on the formation
mechanism and driving factors of "three lines" conflict needs to be further explored. This study can provide a
systematic framework for analyzing "three lines" conflict and guidance to landscape planning for avoiding
"multiple plans conflict."

Key words: spatial planning; "multiple planning integration"; "three-lines" conflict; driving factors; Wuhan City



