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Demarcating of Permanent Prime Farmland for Synergy of Farmland Protection and Urban
Expansion: A Case Study of Wuhan

HUANG Hui, KE Xinli’
College of Public Administration, Huazhong Agricultural University, Wuhan 430070, China

Abstract: Demarcating permanent prime farmland is an effective way to realize farmland protection, intensive
land use and food security. With the challenging of rapid urban expansion, the completion between urban
expansion and farmland protection is unavoidable. It is urgent to reasonably demarcating permanent prime
farmland by synergizing farmland protection and urban expansion. In view of this conflict, taking Wuhan as an
example, this paper carries out the demarcation of permanent prime farmland by using LESA (Land Evaluation
and Site Assessment) method and LANDSCAPE ( LAND System Cellular Automata model for Potential Effects)
model, attempting to achieve balanced development of urban expansion and farmland protection, which provides
reference for scientific demarcation of permanent prime farmland under the background of multiplanning
integration, and provides support for prime farmland protection and optimizing of land allocation. Firstly,
comprehensive evaluation and classification of farmland in Wuhan is carried out through LESA, then based on
this result, simulation of demarcation of permanent prime farmland and urban expansion is carried out through
LANDSCAPE model, at last, the results of the two methods are compared in quantity, quality and spatial
patterns. The results show that permanent prime farmlands demarcated in two methods have little difference in
quantity and quality. The area of permanent prime farmland demarcated by LESA method is 243 259 hm’,
45.63% of which land fertility grade of cultivated land is between grade 1 and grade 3. The area of permanent
prime farmland demarcated by LANDSCAPE model is 243 200 hm’, 45.77% of which land fertility grade of
cultivated land is between grade 1 and grade 3. There are more than 80% of the permanent prime farmland that
land fertility grade is between grade 1 and grade 5 in both methods, which shows that the total quality of
permanent prime farmland is good in either method. However, the result of LANDSCAPE model is better in
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spatial patterns, which permanent prime farmland demarcated by LANDSCAPE model distributes concentrated
and is regular in shape. It's remarkable that 15.8% of permanent prime farmlands demarcated by LESA are
overlapped by urban constructive land in the processing of urban expansion, which has been effectively avoided
by LANDSCAPE model. The possible cause of this conflict are as follows: (1) The permanent prime farmland
demarcated by LESA method is based on ranking of integrated score, in which the requirements for concentrated
fragmentation and shape index of permanent prime farmland are not considered; (2) The conflict of farmland
protection and urban expansion is not considered in LESA method.

Key words: demarcation of permanent prime farmland; farmland protection; urban expansion; LESA method;
LANDSCAPE model

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

FEEE K A AR A TR 2 S DR | AR 2R D R AR A (22 A A 80 20 SRR T A PRtk 5 7k A ARk
FH 2 4R T kK, ol DR s v ok S R M AR 3P P 2 1) G R B2 G L R R A A TR AR A R A e o AR SR Dy
i , 454 LESA (Land Evaluation and Site Assessment) J5 7% &2 LANDSCAPE % 7 (LAND System Cellular Automata Model for
Potential Effects ) £33 7% JE /K A FEAAR FA & ST 3K P 5 , AT K A AL R , i Bk i b S 3k 4 e xsr 4
MR R G, N A — "8 5 TRk A SEA R AT 8 5 O O Bop b O B - st R R AR A A SR ik ke
%57, (D iz H LESA J7ik b s T Bk E A 45 TR T R 5408 53 s @ BT LESA £ A 3TN 45 5, i2 HH LANDSCAPE
AR X L T A A AR AR T R s B 3 A 12 FH A ik A T4 5 B) H LANDSCAPE BEAU K] 7 19 7k A A AR 25 53 5 L
LESA J7 K08 i85 R T80 i AN 2s TS XS LU A AT o G5 SRERIH - 2 Bl i3 2 i 7k A AR A T T RRRE Y, ok 22
AR ABFERPEA I, BT LANDSCAPE BERL {40 7 45 5 W W A0 T4 T° LESA J5 ik : R € i 7K A A AR vhifE Jr 43
A3 TRARBA I . (EAFE B2 LESA 5 AR08 M 7K AFEAR AR H P 15.8% 4 45 B i dnl s el i T i3 o, 17 LANDSCAPE
I BEAS A A5HE S R 3 A A FEAA AR Y

KRR A A TEAAR T 5 BB AR S s T 975K s LESA J7 1% s LANDSCAPE 4 7!

1 515

TKAFEAAR R GE R KA e B
b, JE B ARG AR Ak R FEAAR B AR A2 S B
TR AR 29 R R e A R B A 38 K
WRE Bk 2 e T A A K AR A B R 5 T, 3
1E3 2018 4 6 H , 4= [E S bR 4] 1 15.50 12 i 7K A&
AR H A R E AT 55 19 2887 N EL AT HUX 58 K
TAEF A PRI, FE I ) 7k A SEAR A R
FE TR A P A AE LA 2 07 1 [l i, (D 7k K 3k
A R FE AR AR S (H = B F A A
FAAR R EVEM AR ZR 1 HAE O E T2 T [ 4R
PR 2 (R AR 1 5 DAY, i/ D X BE A S B S 2R
PERFIE I PEANT 5 @) sk AFEA AR H AR e /0 2% 18
ST R SRR UM, 35 BN 2 e 23 (A E
BEPG WUE e KRR S 2 B T 25 1]
SR FH S AN R B R 5 AN B S 8 A
AFEAAR H 2 ) A5 Jeg a3 B AR B, T
KZHE—" IR 5T, T B R FE AR ATEAL
A SR E L IRk 8 K Bkl , LSt

BEOR Y IRy ik 5 A SR BN AR, H
th, KR AR AR R P b 22 4 i) o AR,
st . R, #r Bl ik A S AR R 7
R R R ITIKAFEA LR BRI E S5 S48 0 kR
DS UI E N i

TRAFEA AR R A TP T hn AR R 198
RS T IRR R R R E 2R T
TREMF S, RN Z M E N AR R
VAN AR T 1 1 Jo 6217, ) FH A FH b 53 25 RS
T M P SO SR A A AR £ T e
BOEM bR , AR HE PN 25 Rk T AR A AR A H
RGN T T Ak 9K 2% 14 A R b T AR
XTI E S 2 N E % IEAR 2, BB 588 )
ST AR 2ok R AR A AR H AR E , I,
— e B | A S E 1 £+ HPE A 5 57 50 BT LESA
(Land Evaluation and Site Assessment) 5 ZAE N PF
SEARHHL TR A Sy R R, BT LESA U
AR =BT B o6 A T ST PPN R BriA
FITHEATSEUE B T 38T B i 2% X
2 A Ak BRI AR SRR AR TR



594 Bk 5 B

IS

2020 4F

PR IESEAR AR FH R o) X R B TP A, TR
WM Ebn iR R Mg LT 2 RGN,
FERN 535 1 b R A R A R AN 5 A AT
JE S A ORI SE 1+ GIS' ™ 25 ] 2§
U T X PR A5 R TIB I, DA Rk A
AL HAE WREYE. BENTECZHA —" 5
T, DIZE G U AR O 3T A S A AR S O s
(8] kg ELBR (149 7K A FEAS AR R R 50 4 52 DY,

“ZRG AT B K B AR H R E Y
SN e Lo e & B = R R 1 e P T N G 5
PEAER AT A AR B, FAE MR A AR O 2R 174 25
fith b, AR 22 R R £ 5 DT 2 R0 BT K AR AR AR
AT AR o AR TAR GE i 7 A AR 4R
R J5 1 O A B I B 25 A PR T, X A
TR 1) = 2 w9 DXl —— I T o i 0 A A R B
AL VA B ITHEA T Mg R R i . H ph iR
) B Wb R T O A A IR, 2% R B
HE AN GE — B0 LS b 28 U1 S Db . AR
SCLARRBU T A58 DX, A -3t R G40, S A A
% LANDSCAPE (Land System Cellular Automata
Model for Potential Efforts ) A5 1l 7k A JE A4 FH K]
JE H AR AR H R 5 3T 5k 1 i 5 K b
T, %R AR AR E AT AR, A < 2
MG —" T 5N PRI K A BEA R S 7
TS, ML TR AR B A A R A A J B ke
K%,

2 WS IXARDL IR S 55k

2.1 MR XHEER

BT M T AR T B, Mo DL
F B TEIR L R A (B D) . #%2017
AR, BT B AR R 1905.5 km?, Hrfok H i AR
S 1143.8 kmt?, EHUTET R R 755.0 k™™, 7EF8 =3k
STy A R R 1 S s R e G RS o
e R R T sk, O T X TR 2007
AEAR 255.4 km? KEUHEK 2 2017 4F 4 955.2 km™ {H.
BEHb A A 2007 4514 2103.5 km* Va/0 A 2017 4R 1Y
1905.5 kn’s 2017 AT AISHEHIIATRR R 170 m™,
iﬁﬁ?é@l?ﬂ]ﬁﬂzﬂ’ﬂ 900 m’, Ejﬁéi{)l %ﬁk
AN F B, s BT BE OR3P e ) A W
2016 4E RN TT5E 8 T 475 ke (3 T ] i 7k A A
A FH 3 TAE RIS T 380 e e i i Y

e v )5 By
R 3
sl
i
[ FON
-
- A
R R
I F b

B 1 BT 2015 4F + 1R FHBLIR
Fig. 1 Land-use map of Wuhan in 2015
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Fig. 2 Framework of the permanent prime farmland demarcation
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Tab.1 Indexes, assessment methods and weights of permanent prime farmland demarcation in Wuhan City
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Tab.2 LESA comprehensive score statistics and

classification of farmland in Wuhan
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A
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N — R TBX

K3 BT ER & B oy 9 A
Fig. 3 Comprehensive quality classification of

farmland in Wuhan
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Fig. 4 Permanent prime farmland demarcation based on
LESA system in Wuhan
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Fig. 5 Basic map for permanent prime farmland

demarcation in Wuhan
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Fig. 6 Permanent prime farmland demarcation in
Wuhan based on LANDSCAPE model
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Tab.3 Results of permanent prime farmland demarcation simulation in Wuhan (hm?®)
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Tab.4 Comparison of quality grade of permanent prime

farmland demarcated based on two methods
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Tab.5 Comparison of landscape index of permanent

prime farmland demarcated based on two methods
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