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Abstract: Modeling and scenario analysis are the core contents of land use change research. Facing the increasingly
severely ecological environment and food security problems in the process of urbanization, it is of great significance for
scientific planning and policy making to carry out land use simulation research under different constraints. In 2018, with the
implementation of the pilot program of " ecological restoration and urban repair" in Yangzhou city, urban construction has
become another important direction of ecological governance. By the end of 2018, Yangzhou City had completed high-
standard basic farmland, accounting for 73.9% of the city’s farmland, ranking first in northern Jiangsu Province and third
in the province. At present, the provincial eco-circular agriculture pilot village project starts to be constructed, and it is
more necessary to speed up the ecological transformation of Yangzhou City agriculture in order to ensure the quantity. In this
context, it is particularly important to understand the future change trend of land use pattern under different ecological
protection requirements. This paper takes Yangzhou City, a national ecological demonstration city, as an example, to
construct a CLUE - S model of the coupled landscape ecological security pattern, so as to predict and simulate the land
structure and layout under different scenarios in the planning target year (2030). The resulis showed that: (1) the

proportions of ecological land in the study area under low, medium and high safety levels were 20.68% , 36.50% and
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48.81% , respectively. (2) Under the current development scenario, the urban and industrial and mineral land increased
significantly, the arable land and garden land were sharply reduced, and the distribution was more fragmented. (3) Under
the scenario of cultivated land protection, the cultivated land tended to be contiguous and concentrated, and the expansion
of urban, industrial, mining land and transportation land on cultivated land and ecological land decreased. (4) Under the
scenario of ecological conservation, the garden land area increased slightly, the expansion rate of urban and industrial land
slowed down, food security and ecological security were basically realized. From the comparison of the three scenarios, it
can be shown that in the " ecological conversation" scenario of this research, the prohibition of high ecological security areas
can not only realize the " dual security" of ecology and food, but also appropriately guide the economical and intensive
development of construction land and achieve high-quality development of social economy. In China, the government
vigorously develops ecological civilization construction, attaches importance to ecological protection and cultivated land
protection, not only because ecological protection and cultivated land protection is the bottom line of social and economic
development, but also because reasonable and orderly ecological protection and cultivated land protection can promote the

more efficient development of social and economic.
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BERNSH  AEAEXS T 1 I B b R A 25 ) 5%

LR N AT, AT K WEL S AR E AR IR KE | MR 75 SR FE A AR 32 55 K HUAE BRI
BRI 3 B S WA 2854 A SR T S IR 28 4k S FH LS TV A B o] DX, IR )32 DX 38 P 118 45 i 2 ) e £

BEHL PRI 5 AR UL SR R B L Ve i 2 HAR , A5 BT TR ) O 49, PR 3 > ek /0 b ) G
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A S TRFRNG 5 A S IIEA T 2 4KV W R ISR A 725 FF Ml 1) SHL Al M 2 B Al R[] sh ik b A Sl o
ARG EME B A WA A A ERIER R, 20 5T A SR O BUR - MR A H G E 2 H
B, BTG YAS A Rl AR ASIREE H 3RGE, e AR 7= AR TE R AR Ak H 25 32T, e R K AR S
B AR TS A A5 A SR T R 1 1 2 A S P ML A A R A DX, B ) 5 b 25 [ £ 2 A
422 AFME ST 3T R

T 2010—2015 4F[0] A AL i R Rp S dfl il , 205 Ab T ARG ROIRZS B BL S B AL R BUIR 2 R 1 5 T 1
MU AR . S MISCER ™ ZERF AR 50 R, A8 B 102 015 55t P o, i KR B S B IE
FEHLASI D (8 H bR, B 1 1) R B S T P 5 A 9 AE S B AR 509 Bk 1l 1) 52 3 38 i FH i 5 £ 1) M R g A1
50% , Bl 15 58— Pt 5 FH I A9 33 SO LR AR W B DO AR A 5 B0 7 B M I L4, A B = M 36 ) B
W FFar g | R 7E S 805 E I R T b 1 ks 55 AL AR B2 T 10% 5 1R B IR 50 R, i B ik e
T S R, AR IEAR T AE 25 R R e DL R i — e FE AR B 48 4 8 S 8000 R kst 1) 04 & T8
H LA R SRR AIS 30% (3EE B2 T4 FH 1l 1) B 7 AR 64 T 10% , el bk b VR Ay B hy S B 1) A 25 FH ., o7 A
TR Yol /L 15 A o L o T 38 S el oA b [ 3 B R T D b 2 A% O ABE R B A 909% el bkt [v] 528 368 32 o
LA RIS 30% , A1 R $2 T K 22 4 PR B R 0, i/ D /K 5 Ml o R 0 S8 PR I 8 /K R S 7k
I it P 14 1) B L R0 S B T FH s 2 Ak AR R AR 309% 5 4l 1 , 75 BB i A 47 0 2 25 00 95 47 B T 45 b2 1)
PR (3R 2)  JFEREAF R R 5 R AR A PR B R R i (R 3)
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x2 FRBRTELMARLBEBEE %
Table 2 Transfer probability of land use types under different scenarios

FAF: £ HoF] FH Land use in forecast year

TR RUE FEIIAE = R

L ~. . ) . e . . ik ﬁﬁ‘z\ 133 8
Scenarios of Simulation Land use in base year B ] Tﬂiﬁgﬁﬁﬁﬁ ;!;Jjﬁﬁ]ﬂzj 7&&?{?;&; J
PR A 5 b 95.03 0.01 3.94 0.75 0.27
Current development scenario 2] Ak 0.65 94.29 3.66 0.84 0.56
W T M 1.20 0.02 98.30 0.37 0.11
prlibes )il 0.28 0.03 1.60 98.03 0.06
K88 B 7K 5 it by 0.72 0.02 1.18 0.29 97.79
HEHb ORI 1 5t b 97.38 0.01 1.97 0.37 0.27
Farmland protection scenario 2] Ak 0.65 94.29 3.66 0.84 0.56
W T 1.32 0.02 98.18 0.37 0.11
A2 38 32 i FH 1 0.28 0.03 1.60 98.03 0.06
K80 Ko 7K 5L i 0.72 0.02 1.18 0.29 97.79
LN BRI Bl 96.21 0.01 2.76 0.75 0.27
Ecological conservation scenarios el A 0.65 97.80 0.40 0.59 0.56
W T M 1.32 0.02 98.18 0.37 0.11
223 32 % FH Hb 0.28 0.03 1.60 98.03 0.06
IR K K FH b 0.72 0.02 0.83 0.29 98.14

£3 TEABESET 2030 £& A ARBERE km?
Table 3 Demand for land use under different scenarios in 2030

TR AF: - Hi A B Land use in forecast year

Wi Sk - i
Scenarios of simulations B il A ijﬂ(‘fﬁ&]: 2Cilis 7J§lhlﬁ&7k$”
13 i Bt
PR % 1% 5t Current development scenario 280.88 37.94 339.64 56.75 260.52
B AP E 57 Farmland protection scenario 309.12 37.94 315.77 52.31 260.59
H MR B 5% Ecological conservation scenarios 295.37 43.85 315.79 56.43 264.29

4.3 T CLUE-S #ERLAY + U F) AR S
4.3.1 Logistic M/ #r 45 R & ROC £k

- b ARVER A AR X e a3 | B i Al 12 Y - s R FH AR AL 3K 50 D #R8A AT BE SN 2 R AR A R
R AR, JUHE X AR A A A2 AR A VLAt L X S men 47 N T b st A P s s 8 Ak i IR R 2R 209, 18
SIHTVEA IR Sl R ), B2 DA B B v AR T A D BN 256 2 S A N T I 8 A 1 R XA L
T e e SR o TR 588 B, IR AR SCS % 2 H BRI D a5 A AR K At SRR 340
THIBEH 12 N IR AT b oe (£ 4) |

iz SPSS 17.0 Ge it 43 M 1k B 0F 58 X 45 26 A+ s A o AR B 4 3R Bh K 71 A A8 Bk 4T o0
Logistic [IH43#T , DA 4288 4 b 5 HAR S R R R E O R , A T AR IE R BB 93217, 45228 R A 1
HEAMEZRIE N 0.01, BEBRMERRIE N 0.02, 3 i 4347, 15 2145 b2 5 9K Sl R F-[81 19 R 4L B iR 45 Logistic 7114
FIZESR 32 FH ROC [ 75 10 68 45 5K 2y PR X6 A 7 s 28 () i R e T A T IRAIE (6 5)

WG 5 AT, BN T X 2010 AFE3EE T 4™ b /K38 B K R 57t FH ) ROC (B3 KT 0.8, 3LA R
Uf s Bk b 2238 32 i A A LA i ROC I ZR{E YR T 0.7 305K B2t vmr ; 2R 1 el ARl i) ROC il 2 fE 4%
I ALK 0.646 , 13 =B PR 47 N 7 DX 358 P4 i 345 o0 S 4H i S 28700 DS JRO 8 Bl T 5 o A 6 1 ), el
PR Hb P b S B AR /N EL A R, P, A DGO Bl PR X FLA R ) R 25, SR AT R, 45 - HUR) FH 2R AL 1Y
ROC {EF R T 0.6, Uk B4 3R 3l K - %847 1 17 DX H b R FH BT — 5 AR e RE ), WT LA R B4 M T X ) £
H AR
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F4 THFRATUEFEFRESHGZ

Table 4 Driving factors of land use change and their parameter naming

P2y IR T i 44 P15 B

Factor type Driving factors Factor naming Factor description

HARHAER 353 sclgr0 DEM 74 5508 , i ArcGIS 3% i 43 #r Dh RE B HL

Natural factor oy sclgrl DEM #i4is
B i selg? DEM ﬁ?ﬁk%ﬂtﬂ%,dﬁ ArcGIS Y 10 53 AT DI RE SR L, 43 4 -3 A B PG 3k

A Bk AR PEALE PR R PE AL

XAz R 2 EAC N Er sclgr3 ArcGIS BR G B2 DI RE SR I, 07 R — MG 0 O BT UL i B S

Locational factor B IR sclgrd ArcGIS BRIGHE 2 Dy RESR N, 1 505 —MEOT 0 B A PR Y IE 5
B sclgrs ArcGIS BR CEEES DI REHR L, S04 — Moo .0 BB PO 1 B S
BRI sclgré ArcGIS BRI HE B P RER U , 12 B 45— BT O Bk B 1 B g
B sclg7 ArcGIS B[ HE B D RS I, 2 A — AR oo b O B0 10 B S
BIR TR sclgr8 ArcGIS B IGHE B B4R IR, 1o B A —MEoT T BN FE R B
BEAKT I s B sclgr9 ArcGIS B [CHE B D RS I, 2 34— MG TT O B4R I % 1) BE B
BT sclgrl0 ArcGIS BRI B D RE R U, 1 B A —MEoT O BT 1 B

LR Z Social factor NEE:s sclgrll LR ATTY A o MW e O DN SN S

RS FRIHFARBZTEEIFD IR Beta RE
Table 5 The binary logistic regression Beta coefficient of different land use type

R FHZE7 Land use types

e B K 23l iz K3 KK F]
Priving factors bt P Illf}ﬁ Hh %ﬁﬁ 1@ 7&1?@)15 i
B L B Distance from river 0.000338 0.000146 0.000139 0.000158 -0.000967
N F %5 Population density -0.000087 — 0.000128 — -0.000081
BI/NBRER B Distance from road -0.000110 -0.000063 -0.000309 -0.000923 0.000474
BRI B Distance from town 0.000006 -0.000107 -0.000086 -0.000197 0.000243
WP Slope -0.000106 — 0.000227 — -0.000129
B Aspect -0.012546 -0.018275 0.008430 — 0.016623
R 2 Elevation -0.014490 0.021360 -0.001114 -0.010330 —
B ES Distance from railway -0.000025 0.000007 0.000021 0.000027 -0.000022
BIWIVARE 2 Distance from lake 0.000016 0.000023 -0.000006 -0.000035 0.000004
BIFAEHLES Distance from village -0.001141 -0.000157 -0.000106 0.000420 -0.000196
BIYREEITES Distance from city 0.000269 0.000189 -0.000745 0.000060 0.000135
BRI I B Distance from rural road -0.003708 -0.001218 0.000933 -0.001657 0.001149
I Constant term 0.598391 -2.988350 -1.034514 -1.642827 -1.735497
ROC {fi Relative operating characteristics 0.780 0.656 0.802 0.782 0.890

4.3.2 CLUE-S KfEEBIESS R

S8 B B HURIAH N S ¥ 28 I, 384T CLUE-S BEAY ) DL 2010 4F 4 Hiu ) FH 3R AR Shy 56 Ak 5090 5 40
2015 4F MR BRI, S M09, EERH Kappa $8E0E EAG T 2015 FRLHIZ5 R 5 £ R H BUIR 1Y
WAFE R ALIT .

Kappa = (P, = P.)/(P, = P,)

K, P R R IERBHU Y L] P R AL B0 32 (%) TE B B AUL LL 4915 P 3R7R BRAR 73 2RAF 00 T 1) TE BB AU
el

W 2015 4 - R B 5 (18] 6) F1 2015 4 - R FHBLARAE 5 (18 7) AT AR 53, f5 B ArcGIS i)
Raster Calculator T H. #2H O {ELHHAS BRIG ; 45 R 0 O (E A& 5T B0Ch 940132 A4, di A% B.41 1084225 1Y
86.71% , Bl P,=0.8671, A5 - F HIZEBI LA TR DRt , A ibA% BT ZEBE DL AR &0 F 1 TE 4
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RV P =174, P RYIBUE Y 1 BVERAERZS AU T ROBLLIE AN 1, K EIRA S BACUA L A n] 1384
AE03 A Kappa $58 500 82.28% , THXEERRI AW ST HI gk B 25 2 38 3l PR Xt T 2% i 828 Ak H A i ) i
FEREJ) ;12 CLUE-S A5 AT LU HASTAD 47 1 T IXC 414 = b ) P 2 ] A2 1

N

A 0 #f it At
. bRt W bk
. R T .U T
0 28I i i [0 22332 % i i

R SR KR B I R K 8 P

E 6 2015 F 1t AIKE 7 2015 & 1 F) A EHLE
Fig.6 Land use status map in 2015 Fig.7 Land use simulations map in 2015

4.3.3 ARG ST R AR R s R

L 2015 45 A b )RR VR A ALLAR 0y (R Sl S, AR AT T AR A7 S ) e 1 2 0008 8 RN L1 5 T B il
A S T R B A CLUE-S R i BB 5% X R K 15 AR R [R50 T 09 o /28 9k 0 AR fe 1
AR E 3 Pl 5E T A& 2L A SR B (& 8)

PR R JRe 1 i B LRI 5 ARSI B

0 11 km

] #it . T K K R A
. bk o A5 B 4 A

B8 2030 FAREEARI A AEME

Fig.8 The land use simulation map under different scenarios in 2030
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ZEE ARG 5T 2030 48 - R F A R L ADL T i) DL H

IR A A 5 T 25 H 2R TR B4 IR 2010—2015 48 1 3t ) AR (R RO A A< T 50T ok, M e A ) 52 29 o)
FEEERG/IN BRI AR B T IR M el A a3, ML 8 W LI H kit e T8~ F M 9 i AR ., EL A 3t
ARG SRS DX ) SR 1) A1 L K 12 3 6 TR I, S SRR e T P A 1 R T R T AR el AR
Ml s A M B A s T AR S el D R B, B A S B AL, B TR BAR A R SR AN 2 SR A A el
A RS b A8 T EL 23 OB A e b A1 B S S 2 T i Pt 2 B TR ) (HLEA
1155 A 9k MR R BB e T L R IR BE RN

ML ORI SR s 1 X B ORI G a1 Bk 2 S SR T P S R S i i B A R
FHARTE T iiid - HRA TR E T 52 RO HF A T BEPE . NI 8 R I H S I T8 i re
JA A DX A Al AR K, EHC SRR B /N T BAR e JR VG 35 5 by TR St A 2 22 s SRl A T A vh
LA Jea L R A SR 9T 5 DX IR o DI, B e T P b AR 5 i i P M A 7 9 A — JE PR 2 52 B BHL A
[l 445 DA B 25 26 F T, BF o A A% R T A6 1) 4 P e A A2 SUHe A8 (0 — @ R BBk 1T AR 25 1Y
PRI

ARG T BEORANGER T b bk Bt 2 BAT A A2 e e R S TR 9. I 8 AU
B DX PE AR 3t 4 T R S 3, S A8 70 2 B P e P L R R e B L DX AN, el TR T R R ROk
FIBEtE A AP 25 1F | 2 BRI B AL RS B i, K DR 25Tt . RIS BT | Sz i FH b A L
S 95 S S A O, 2308 % ) 14308 3 T T T DR o A i R 28 4 B AR A s i 22 A B it T A R 2%, — %8
PRI LAt 1 XA S A MR R 2 4x, [RIINy, S K T P M e DA it B8 s /b 2208 o B i LR
AL R A T 14 R A Jm G L SR 8 X AR R ] DX, fpe IR b BR ] 1™ A 7 IXC Ay A 3 ] et Xof
TS AT 5K 5 [ X o A 0 P B PR AIE T 2030 AR B IR AR E , SEIUI 22 4

5 itig

AR SCH K WA 2 B A A SRR S DX AR SO A 1) CLUE-S A58 AL v 5l 2ol ) 2 b e A b il 13 5 74
B S 2 BhR" TR T 0 H bR AL, 256 2% 8 A 8% 4 B Oidr 20k & i+ 1A H
P, X6 DXl = b A FH %) B BRI R AT S

2018 4%, Bl (4 M T 4l il < X8 3l AR St 75 58 ) BN R, 47 M T A VL 93048 3k Tt < U8 AR Ak
ST BRI A SR ST Ak, 5 — TSRO IR R T A SR AN 5
— KE AT #KE 2018 4FIE, M T RS AR S A AR H i i 73.9% , BUR R AESE — , 2R 5 =K
AR IERE AR AT B AT, 8 S SRR AR S AT B R sh a5, 7E AR IF B Bk _E TS5 2ty
AT ST FERXFETT R 2N, TSR AR S A ZR T ARk L b R AR R A AR fh i 3 i A5
JEEE, WAL R AT LUE B, DA S 2 s Rt a5 S L, % b AR = A OR )2 KO 1 A4 74
25 [8) 43 BHEA T 205 AT AL, FEAR SCAY “ A A0SR I = T, a0 i AR A e A X 6 A Bk, DL RO i
b [ B R A 2 ) o R, 7 SR A S SR R XU 4 A Rl o | S i b 1) W A SR R e, R
AP RO A 2 2% & JR AN T i B 174 JFS 26 A B, I 0 45 33 1) 240 RO BB A o IR L P o ) e A
K,

DU IERIL T YR« Sopid] ™ BEe AR AR R R kT A R UL R BT R AR
17 BFER A6 A 5K R A BR R 45 A HE b I (0 T 24, Je 4 0 3ok T RS T 88 K KRS WA 4 B0 A skade 42 3 Lk
BEREY 3 Pl 5t 7R v A S AR R st 2 PR, 323 ]t o 25 4 250 P St P 98 o o R Sl o/ | Sl ) b i 255 0
BB TR A ] T 7R = 9 i A B A B2 A I N o G ) B2 N O X A R 2 AL 2 N7 S oy
AR3P p5 18) 5 1T B L T Bl A I R AR e T A 35 1 A A S it Ak A A a5 P M 42 5 ) R 2 45
AR, BB 5 AR R R GOk AR B A, WIFSE S b AR TR Sl R R A 4
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TR 22 4 ) — B TEASR K p | L MR R BRI DR SE 1 =823 W) 22 18] B F 58 4 i 29 LR AT e F 2R A7
e, NI, T fifp AR A5 5 MR R 24 4 I AR A A AT JR 77 17, 1 o SR B T Tl 0 5 3 T e A 25 P 3t
IR b AN [ 5200, TS A e W0 A8 4 Rt | AT 8 X b R P B R 2 WL 42 AT — 5 O 4 3 5L, T o Y
b A A AR R AR 22 R S % |

6 Zit

AMFFE LA N T X ] B AR B L e MR 24 AR AT SR = RS SR A L MR AR R oA, 91
B XS M R

(1) WFFE XA 22 4 7K P 1 A0 25 b 1 T AR A 201.81km? , (5 BF ST IX 4 Hb B TR FR ) 20.68% 5 H 22 4> 7K S A=
A AR K 356.18km?, (5 AIFFE X 4 i B T FR K 36.50% ;5 252 4 /K A 25 FH b B0 T AR g 476.31km? , (5 FE
X4l B AR Y 48.81%

(2) 3R 2030 AEMFSE X IR & S BE OR3P A A TR R G 5 T 19 - MR o A A Ry, 45 SR SR W]
1 50 N Y MR B A R AEAE BB I 25 5 IR R SRS 50, I 2 T FH b 6 344 n B S, Y b 7 A 3
Bl Y A0 PRl 5 B e Y, Bk b | R s 0 S B R AL 5 Bk M AR I B T kM o A B T R AR R Ik
BN T4 FH b RN 52388 3 i FH b 4 5K 32 28 b 23 A3 10 ) 240 52 e 5 A D | 6 A 28 8 TR 4% o AT el 5 A
AR T BEl AR T AR S 3 SaAe K T b R A 3 1 B P B SR AT AR R S 5k {E R s 52 21 Bk 1
P BRG], e P AR o B b s SRR, LR T B AR B 4

CLUE-S HERUASAL, + M A/ B9 AL A B B2 7 — R B b B T 3R 2 A+ 0 & 3 AR P BT
BT AL S G BAR I B R | WA AR 23 R BALNG B2 A RRAIG o [RTIR, - b 1) FH 722 At 32 B B PR 3R A 94 TTTESR
A FAFAE T A R AN 8 P i S5 455 o, ] o A B AR 2 R R BF S I A5 TR, 7 R R A I 5%
N R I M R AR S RO R R AR A i AR T S8 A b R AR AR IR S AL el
G SRR T s, AR AL RS B, RIS 7 T SRR TR & R i fe v, 37 R T A S SOt fE K
VLS R IR BOR A7 i B SEBILRIR R A SAMEBUR S5 P RF S R R BUR Y Rp 2Lk o | 6T | 2R 0
TG S Y DY RS B R K R AN R T B A A A (R R A, s iae FH b 38 R A 2SR i)
VRN 1R e SR, DR AE A5 B v A St s i 0] 2284 SRR &, 0 BT 15 5t
IR BREM G T AR B A B A SRR R AR T 18]
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