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Abstract

Non-agriculturalization of arable land is a major problem which is concerned by all over the world.
Key to solve this problem is to improve its decision level of cultivated land transfer. However,
there are a lot of bottlenecks which restrict the application of decision making technique including
competition, interaction and complexity between different decision makers. This paper establish-
es space decisions model based on multi-agents system and particle swarm optimization in time
and space. Research shows that: decision-making model of farmland non-agriculturalization con-
sidered the factors of government, land development enterprises and farmers, and it not only can
rationally allocate the land structure and spatial layout in the process of regional arable land cir-
culation, but also can meet the requirements of regional arable land farmland quality. And the
model can achieve the goals of resource conservation and environment-friendly sustainable de-
velopment.
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FEAEZ BT SE. Bt RERN, BRI ABIER R R SE AR AR EERI. &3¢
PR L EE T R AR B B s IR R B BRI R, &8 2R R4 (multi-agents sys-
tem, MAS). TRIBERALE S (particle swarm optimization, PSO)7ERT 8] F14% J&)_E bk e e R AL R 5 5t
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Figure 1. Location of research area
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3.2.1. HREVEREGR EREAN

AR T 2 e RS R AR AR AL IR B PR AR L, SCHRAE T fRr 0] & E 4K agent AT & BE 1) E B
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K Agent. A7 Agent, HAt Agent £ ANTEZE [ETEE N .

1) BURF Agent J HL kS 10
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B S B @, T2 e 6 LR AT R, ATTZE IR 23 bR SR YRk AT S A B .

TESCF 1 R K] 55 8 42 5t 0 Sl A el A — AN AN T 205 1 TR 2R [ 18] 24 b R Al [l BRURF FR I Bk b
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PRRE DL, 8—Fi i LR % bR & R A B R, B BUR 2 T BE O, fEbE N 1 2R
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max =axG, (p; ) +bxT, (p;)+cxS,(py)+dxE,(py)+exH,(py) @)
X, max FERACEATF KL, a. by . di e N EIREWEEME, a+b+c+d=1. Hr:
100 if L{lucc( p; ))=0
s o[l
G(Iucc(pij))/L(Iucc(pij))

St G, (p,) TG py A, G(lucc p, )) T Bk LRI S U R L (lucc(p, ))
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t=0
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At W, SERHIA t b j RS 1 FASRERIBLE: C,p, FLEIT D t P b j AUIRZS u S5 LR
EriEMs A IPHCRECE R B 6 LR . %A sURBIAR S ERTE] T+ 1 R 5 21901 3)
RTAET I BAFRIR AR, AR IESAERR T + 1 AR AT B AR R A R R e

4) BHBAERATR 2 B REIR RS LR & R

HOEHHERICIT &, BHARRCRBUR . JPAR . R EZA Agent JLRIRHHIZR, 2L
B RV SO RER L R A N SEEL, SRAVINBCRAER, 128 s i oo e — & 5ma 1 IR R
A ARIR N

P=(6CT™ +(1-0)CIy") voe[01] (10)

X, 0 NE S P RoRBHIATT (x, y) 22 R e 5 OO REAA 3L AR T BBt AR AR AL 5
Cor™ FRHH LT (x, y ) 762 W BE AR VR R AR R AL R CIV™ ROV g 3L 4 T
AR AR, S SO PR, [ EH R A XN
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j=1

A, OO REAR G 5 L VRO BEARN L i D RIRE AR AR RO R A ATBUR, U
L=3: B) NGO felh j X0 (x, y) B0 AER LT TS . W, O st j BT IRLE . 78
R, P AERERORE 1 Bt T AR R AL B -

KA EiRE Agent tREEHIN, 5 RBH AR AR AL RS 2 B REAA LR A DR SN -
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5, HEAXWT:

L B
R! = k;wj ‘P (13)
=
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X(12):

k= {1 (14)

A, 0 R R x IR K . R, KB 1 RS x BT B AR R A A At S Y
B

3.2.2. BfRRBRAREY

EFE 4 D AR AR R R A B bR, RS /MEHERIT & 5% . BRI & B oKD
BIAHA M IR BRI A AT A [18], BRI H b R B 5 2R 2 A i A X (13)~(16):

1) /MU ETF R B (1)) 2 LI ok ST IR M AR A 5 75 26 5% 77 TH DM BAR =i e o = AR A e
B,

mint, =331 +B+R), (13)
i<l j=1
XA, 10 R A B 7B Bh (i, j) HICHAN Tl AR L (i) ') BB/ A .
2) EBHE & T HBHRIE EE(,). AT HABSRA B L OBt &

K
max I, = > W,.S, (14)
k=1

A, W, R HAl A e A OB O 285 7 R HL S, R HAh SR - i A A T A
3) MNEALF (1) FRAFHAR AR AT ARSI IRAC LS FEAN AL AR 55 D RE RSN o BRI T 2% H A O A2 25
IS FEE B B AR B

min I, :iPk.Sk (15)
k=1
X, P RS HAL A AR R A SR AL A S R S5 Th e I R %0
4) FFETLIBI(L,).
l,=S,c>Sr (16)
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RGHELMEE A LU RO IR AL BRI B EE,  FF RIS R Iy Sk B fn &5

DA 2015 4F = Mol F AR S8 S A A SERE B IR, LA 2020 4E N HARAE . K% XIS R A BRI, A
Ak 10 x 10 m (IR, Has (Al A R i e, bRt SR W, A, KR A R
FIFAHL o #FHOE RS A 28 T B B F ML A B e N 0, FR BB B M IR B A N 1o HFHb AR AL
325,743, [ MRS HCN 586,392 MRHLRAR ALK 1,613,117 IRAE A B LIRS BN 1,644,208, 223
Hh 257,713, sKik 383,275, HAt R ML 31,252 IR R AR A SR AR H Ak SR K 20 TR
SEREHL AR R A S L B 7 R T A MR AL, oA JE B R BN A3IK T 280,000 3 B 2 152 FH s I
B ik 3 1,676,136 AL 36 AN TEMKT 1,676,136, KRNI E R, 1545 82,589 AN % 5 5 85 /0 L

4, ERE545Hh

B SHIUEI T ABIRA ERER A SE S350y 0.85, H/MEZE{AY 0.0000001, 2% >] K7 HUE
1.22, HHHEF R 0.77, EARRECH 10 R, HERIAE0 0.2, HFFTNEA Agent 15 E AR R LA B, B
N1, G EER AR R 2 A B RRIATOUA, TSRS A R S AR R E e IR « B IS SN,
4 R R 3 B AR R AE DU BARA BRI, BEEBEAGE BRI, ARSI & B AR g 4
Tt LR FSCIRE . BN HURERERHX GET 2 MRt R LR R SR R G0
1B1T, Z4RJEKEL, kappa RFUAF] 0.8035, it 0.75 SRR AT, RUIMIGEITEE R R, &
SasH LR 1 pos:

JE I 2015 AF A HUR] FHBUIR B 5 010 e B 45 R BT R R (& 2), #th il RSk 2256 AN BE s LG R
B> N 1963 ANBEHE, SR VT SR H M 3031 ANBEHE /D B 2744 ANBEH, P A ) S B LR
Gk T A FFRE I3

¥ 2015 4 HUF I BUR B S 05 SRt T B st b, 2B Mk ) e S M Ak e . 7 2 R
BN R AR AR () FH 1 32 R b 3R v P b RTAE FH Hh, 43 ) AR AR S B 50.54% (47,104). 32.71%
(30,485) 11 13.99% (13,036), #htth . AIAIILAL A KA HA . BAARE, Hithinidid s, £ 22.60%
HH T IR FHEARBUR R HE bR, £ 58.94% H T4 i 4 7k 4% A8 A3 sr i i th, 2 27.67% 0 T 58 3k T 52
TP T AR A . FIET, D SRR AP ECR, @ R R R R, 2 I W
1] 35.25%I1] 10,747 A~ ERI0 MAK A B it

Table 1. Operation optimization results of different models of cultivated land conversion

F 1 HHIERURESITHHER

2015 4EILAR MASPSO ## 7
Hh 2K
FITHL Ll LI (ERi7]

Hi 325,743 6.73% 280,469 5.79%
el b 586,392 12.11% 588,962 12.16%
s 1,613,117 33.32% 1,612,371 33.30%
WA B 1,644,208 33.96% 1,676,493 34.63%
A8 18 FH 1 257,713 5.32% 271,749 5.61%
Kk 383,275 7.92% 381,483 7.88%
oAt 1 31,252 0.65% 30,173 0.62%
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Figure 2. Actual land of area in 2015 and optimized configuration results in 2020
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Table 2. Transition matrix of farmland
< 2. HihitiRiErE
o B [75] 1t hzS:i! IR ER A 1 223 FH Hb 7K HoAth i b it AR
poisith - 0 1,647 27,765 8692 0 0 47,104 14.46%
(7] 0 - 728 1551 291 0 2570 0.44%
pES: 0 0 - 0 0 0 0 0 0
IR W 10,747 503 10,054 - 9181 0 0 30,485 1.85%
218 b 4864 0 0 8172 - 0 0 13,036 5.06%
IK 35, 0 0 0 0 0 - 0 0 0
oA Hhy 0 0 0 0 0 0 - 0 0
JsSan 15,611 503 21,429 37,488 18,164 0 0 93,195 1.92%

FERF AR R o, A2 T b RN B8 B b B M e D AR 3, T b T R
GF I T MRS A Tt . BRI R A BAT b 1, (EE B B W R 3R s (ML 3). AE BRI
LA HARIITE SR, BT Bt 32 24 rp A s DO BRI X, 203t DO M i 3 2w
HEREAR R BEIX, 5 R mAn R AR A e bk, 2 X3V ) A T 38 Bk 7 85.63% . £2id fitfk
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Table 3. Changes of arable land quality
7= 3. HREBT IS

B0 B A5 PR A LR EL 5l M W hndce HRYE iR
[ 239,915 15.35% 178 4991 241,228 86.01%
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I\ 2745 0.84% 2745 0 0 0
% 1299 0.40% 1299 0 0 0
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