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Urban-agricultural-ecological Space Zoning based on Scenario Simulation

KE Xinli", XIAO Bangyong, ZHENG Weiwei, MA Yanchun, LI Hongyan
College of Public Administration, Huazhong Agricultural University, Wuhan 430070, China

Abstract: The urban-agricultural-ecological space zoning (referred to as the "three zones") is the core content of
land space planning. It is important for scientific and rational planning and using of limited land resources. The
former researches set up various indicator systems for "three zones", mainly based on the current regional land
use and socio-economic development status. But they rarely incorporate future land use changes into the "three-
zone" delineation process, making the results less forward-looking in guiding practice. To make up the gap of
current research, we propose a new "three zones" delineation method in this paper. It is based on the simulation
of land use scenarios and combines the advantages of indicator system and decision tree data mining, which is
different from the traditional method of "indicator system - weighted comprehensive value". This paper selected
Wuhan as the research area, and used this method to explore the spatial differences of the "three zones" under
different land use scenarios in the future. We simulated four land use scenarios of Wuhan in 2035 (Natural
development scenario, Farmland protection scenario, Ecological protection scenario and Balance development
scenario) based on the land use of Wuhan in 2015. After that, we combined the constructed indicator system and
multiple textual references to select typical samples for decision tree training. Then using the classification rule
set generated by the decision tree (86.4% average accuracy) to identify the "three zones" spatial categories of the
research units. Finally, we obtained the "three zones" distribution under different land use scenarios. Compared
with the similar former researches, the method proposed in this article is more reasonable and feasible and can be
used in specific research and practice. Besides, we found that: (1) there are obvious differences in the area,
spatial distribution and main change types of the "three zones" caused by different land use scenarios. So, it is
indeed necessary to incorporate future land-use changes into the "three zones" delineation process. (2) The
spatial distribution of "three zones" in different land use scenarios shows similar characteristics. The differences
in spatial distribution of "three zones" in different land use scenarios are mainly the border area where the main
land use function changes. Therefore, these areas are the key areas that land space planning should focus on.

Key words: land space planning; "urban-agricultural-ecological space" zoning; LANDSCAPE model; LUCC;

scenario simulation; the C5.0 decision tree; data mining; Wuhan City

Wi B3 :2019-07-28; & B HH#J : 2019-12-14.

FEES: EFARBEEST H (41371113) ; EEEARE3 4T H (13CGL092) . [ Foundation items: National Natural
Science Foundation of China, No.41371113 ; National Social Science Foundation of China, No.13CGL092. ]

YEB RN FTHA (1977— ), 5 WIHERTTA i, 208% , E2EWF5 7 1 bR AEBCE . E-mail: kexl@mail.hzau.edu.cn



34 FLEA] A5 2 Bl A 223 AL E Y 22 L 581

*Corresponding author: KE Xinli, E-mail: kexl@mail.hzau.edu.cn

TE AR — 2 25 TR (RTPR ™ = DX 3 2 ) S P s e R A A% 00 AL, ) T2 B AL ) ) A By el 5%
PRRAEEAE L. CA RIS 3SR DA R ] 5 2 2805 R R R B AR R R AT = X R B Ak £
R FIAAC A = X e s R, (AR E S5 R A 4 T SE B R P R Z TR o BRI — R, AR SCHR H — i T )
PTG AU, 5B TR AR PP 15 DR RRIEAZ A0 1 = X7 R0 T, IR LU 2015 47 b R FTBRAR Sy i, 76 - A
G A (VR 2 1l w5 e =R PO B s A R N /R 7. 1 E0 SO ) T RTQ DI N 1 -l A 5 e
IR RS 2 (8] 23 A b HAT W 2 5 R oA Ok L R AR AL A = X7 R e R TP A 225 ) A ) L R 57 =X

245 ) 10 2 5 28 HE IR — s [ P 38 SR DX, ok 2 X ] - 4 R RLR I0 122 OG T 14) FA5 IX 3
AR [ LS AL = X J5E ; LANDSCAPE AR ; + b A AR Ak 5 15 SEBLIEL 5 C5.0 s s Bt 424 s skl

1 515

SR e RSN SV iR A =N S K| S0
O S (R T NN B AN 48 <% 2 QN El e s (1B B
RIRGLYAE A 58 . M aERles G E+
25 18] 2 46 Ja R IX 3 28 5 ml R Je ) o B
fille F 2000 4K, Bk A5 0 N H SRR
IBE R 45 AR S B E S R, TR AR
E2 RN ce |1 M I 71 42 B RNA o9 134 e NN
R A BT SRS TT HEAT T RAE
8. 20174 1 AL (2 E E 4 #0492 (2016—
2030) )4 th #E— 2P R e W Al A A S R E
LA A e TS i s 27\ s R i 2] M=
BT T = A Te” B o8 Heml, X = X7 RS
THHEE

WA - A ) e 3 M A b 2 T RE
FerE, BRTE A TIRE A 22 5, UAFTEDIRE LA8 I
A2 [RPEY, R E A RRIAZ O NS . | REE
S TN B SR = X A B S hiE
FE T IEAF A TRWRAR R o A KB RT  HAE
FE AN A BRI 25 R e A T Ak, th £
H A FH AR R ) 17 SRS B T - R R PR 52 )
VA kb AR RLRI 7 06, 2R F 4 R
AU B RLRUAN [R) 18 S5 T B A PR E 9
120 T LUCCHHSCHIF R bl 2 45 R 1) 3
WA TR AR AW | 12 AR 1 R
AR AR [ 28 ] () DA B A Ry ] 4235 ()RR
R A BV A A Sy S AT g B 02 AR, PR
FWFFE LA R SR R P A 7 R TFSE X A
FUFHBUR , 456 48000 88 4t AP SR E s T
WA~ (] B AR - b A
G NG T RN P eSO R 2% 1 R S e i d 21
K77 T EAT — 2 1 SR PR

ASCLAG T & A | 4 R P & 45 28
F T AE M5 X 35, i2 | LANDSCAPE £ 71
DL T 2015 4F 4= i 1) BUR AR a4, X 2 T
203547 MR FHAR AL EA T 2 bl FEDLIEA
b BB TEMERIEN A C5.0 PSRRI
P& FE T AR R FH AR AR Sy < Sl Al -
BAE R IER R, DI E RN A B
73 (R B A T i S

2 TS XA A U

2.1 FARXHELR

BT R AL E A ST, A FILDCE R AR
BB AT (BT 1) o BENARZENA YIRS F
B AR B . DU A R AR DL T
Wy R R RER PR GER RS, 2%

— RWATEGAR
BT

0 40 km

| I

B DT AL
Fig. 1 The location of Wuhan



582

Bk 5 B

2020 4F

[ FH 8494.41 km?®, FHE 134T REIX, J2 38 [ rp
DX 2205 SR () et 3R T 2 B K P A 2
FE IR X, 28 R SRR . 2018 AR, BRI T
BT 1108.1 T3 A, b X A= 7= Al N 1.48 T AL
TCo LEVFIR TR AR S AR R B P 5k, 2
JE 10 Hh A 2 A R P S AR, IR
T 7 F AR 5 A 25 SO i, S I
Felh—H 2523 18R, LASR Ry B IR T R4 A
7J(\/ [27]o

2.2 BUERIE&ALIE

A SC Tl RO R A 7 25 A R B R
AR SRR BEH AL P R E | e
TR SN BV 61T SRR 1R €1 SIS W e S/
) A SCAS BRI AR Bl R R AR OG AR BNk 1,

Hor, - A B R AR S B o B S A IF
Sl RH R TR R W A A
PR FH 5 R b 8 RS, Horh AR 25 it 8
A FE AR M M AR R4 K2 O RE S R
FE ) — B A W5 P U B B A B 4 A
ArcGIS 10.2°F-F 1 H KA R 100 mx100 m,

3 WFE T

3.1 HRBE

ASCHF 5T R 5 R SRR SR | b A
AR B AT =X R = RKER A (K12) . TR
SN LR B B, 28/ N33 o g 38 L, DL 2N
TR FT AT, A XA A A5 B | 4 b 1
S5 35 A R AR AR R RPN 5

F1 HERIRES EZHHE

Tab.1 Data sources and descriptions

G e G/ TR EN GRS G/ TIEUN

+ R HILTT20104F rp 2 B IR A B A oL 25 (0] 43 HE R 30 mx30 m, HR A5

i ge TR FH B0 W T 2 — 2 51 8 K —
VT 2015 4 (http://www.resdc.cn/) S
A R AR

GBI R 20154F o R AEBE IR R A e B R A3 1A Ay BEEE O 1 kmx 1
AR RN km, 4F [ 1 507 R 0.1 mm, 4F
VT 2015 4 (http://www.resdc.cn/) PR 0.1 °C
A

BEHb A8 BT 2010 4EHf A o R 2 B B IR A A oL K GAEZ AV B 15, 40 Ui

PG {EIRAET (http://www.resdc.cn/) PR A 1 kmx1 km

P £ e DT m A FeE M AR EE TR EHE (SRTM) - i i IR 70 3858 90 mx90 m
R TITHE EERORE (https://www.nasa.gov/)

TR AR AP E o - B e R v B A AT TR AR AR I 5T X35
A+ B (http://vdb3.soil.csdb.cn/) G2 (Al B ) - e hE
IR R R

pSiRIGIE S T i iz FH Python i 5 W5 APLZ 1, WG B > % f i R s L
TR A INE: S U E R SR R WIS X ] 4 [l

12 I

R E ISR X AR
BTk
BT TITIXGE %

RS SOARBERAE (TDT 1024-2010 77 () g+ 4F)  rhdie RSR[5 48 9 TR JHT T AR [ L F2 s R 2R Y

FH B 2 i B )

{TDT 1024-2010 E.4% + Hb F1] FH &
AT G il AR )
CERSCUAHI O AT )
CERUTT At A SRS BRI )
CERBUTT A R A A AR S
(2006—20204F ) )

BT Tl & i = Bk )
Q0164738 £ G4 4)

(http://www.mnr.gov.cn/)

BT A SR B PRI R
(http://gtghj.wuhan.gov.cn/)

T AR (http://www.wuhan.gov.cn)

rhie N RSN 55 R & i
(http://www.mohurd.gov.cn/)

Z 1] FR R 2 g T A A T AL

T T AR S D RE X R L
3 LR 5E )

FH 8000 5% T T 2035 4 il 4 4
W R




34 FLEA] A5 2 Bl A 223 AL E Y 22 L 583

(e ————————— ——
: / Bk A= 5 1 K / / HIEE S / / B CE S / / e 38/ S /

5
|
|

LR

|
: AR / / R / / MO H
|

| oo o= g ﬁ
|| AR | | SomKA desmo ||
| — — — P s
LANDSCAPE L R REERAR 3R 18 M) |
.
B |1
|| any HEH LR EEG || wER | |
Al E ptig || R || miE | o
| R 2035 pARh AR | )| RO
S i o
BRI GREA | < “YUNFATE | <
‘ i
1k
o l BRI 5
HER = BRI
C5.0 DK | szt @
ERIDUTT203 54T 1 Hu A P T B = X 28 il A ) “=RRE

P12 BT A P 5 2 [l SRR 4

Fig. 2 Research scheme of Wuhan city under different scenarios

FIFH I e BRI A~ lb — A A5 a5 1) i SLRTRE AR
W25 AU REA [ AR At 5 32 5 - A DB A
C5.0 YL AARARY | 58 B = X7 Jl /2 PSR A A 11 2
F A 1R AR A Sl B, 1 SR D s
FIHECHE X LANDSCAPE BRI - 746 TF , 78 1 Al
T ARPE X SR S A R A S AR T
2 E ARG 5t R AL IE Y LANDSCAPE £
BRI TR 5 F s Ty R S a4 A o 78 =
X5 52 BB, SR PR = X7 5] 22 D SR AR B
R AR AR SRS SR A hn g, Rl A
I7i] = bR R S s Aol - A s )7

3.2 C5.0 &Rk
3.2.1 WL E A4 X AR A R
SR THE SRR ETRRE AR 2
pic)i W v N B =L Y AR E L 1= vy N o e 5 e e 21
IER 53 2 B 50 ARSI R AR =
DX PN LA B =X D RE B IFIE AR, A AC A XA
AT | A A SR 3 D7 TR T 18 NS bRl
AR R R R PR IR R (£ 2) .
2 TR FE e 28 TR X P vk R R FEAR K

KL vh by 5% B 22 7 PR 2R )5 0] TYE LA DR IE 7
DS B HERfR PR A SORB A S 2 BR AR g A 3
WA - S B AR R E R
3.2.2 BHFLHIT

H AT ZENT 5T “ WA -l - A= s 1) i iR 1 5
oAbt fE i, 2 LA TR T E M 2SR X R 5T
FALITPY, 502 AT BRI N R Y H AR BRICRRIE
SR AR IR FE B TT N I AR 38 R 490 8 3 sl 30T
NI A 8R 28 [ RRAE AR e P, X 4 -l
A A EEE . /NIRRT R AR X
ST SRR AR AKX, SR K R A AR 25 SO
A5 H o A0 T K S X R, RS A RIE ST Y
ERIAE S R G e . PRI, AR S /N R T
ViR BF5E BT, B ArcGIS 10.2 - & KK SC4Hr
THXF BT Y DEM S E 47 2 B, S H RS
FE X3P 866 1~ G/ NS TG, H B/ NG I
F10.51 km’, S K ELITTHIFH 54.79 ki’
3.2.3 YIZRFEARiL X

ARG FRPR PN R RHALE L5550 R
FE T IEANR) AR SCREC A+ oA S SR8 AT



584 MRk fE B OBE 2 IR 20204
R2 WHE-RI-ET=E S RIEREFR
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Tab.3 Resistance values of different land use types under four land use scenarios
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Tab.4 The accuracy verification of LANDSCAPE model
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Tab.5 Land use structure and comparative analysis between each scenario and the Natural
development scenario of Wuhan (km?)
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Tab. 6 The area and proportion of the urban-agricultural-

ecological space under four scenarios of Wuhan
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Fig. 5 Comparisons of urban-agricultural-ecological spatial distribution under each two scenarios in Wuhan City
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