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Designation Method of Permanent Basic Farmland Based on
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Abstract ; Protecting cultivated land is to protect the foundation of development and ensure the food safety
in China. Permanent basic farmland is an effective method to prevent the high-quality cultivated land
from occupying by construction land, but also the basis for the construction of high standard farmland. At
present, it is urgent to implement the strictest protection for cultivated land resources in China. A method
for the determination of permanent basic farmland was proposed, which was based on TOPSIS and local
spatial autocorrelation. Firstly, four aspects of cultivated land were considered to structure the all-round
comprehensive quality evaluation system. Secondly, TOPSIS was chosen to evaluate the comprehensive
quality of cultivated land. On this basis, the spatial clustering was joined, and the comprehensive quality
of cultivated land was analyzed. According to the characteristics of local spatial autocorrelation type, the
zoning rules were formulated. Finally, according to the comprehensive quality of cultivated land and the
spatial clustering characteristics, the satisfactory cultivated land were classified into permanent basic
farmland, and suggestions for protecting permanent basic farmland were provided. The new method was
illustrated by using Gaobeidian country, Hebei province as a case study. According to the results,
TOPSIS and local spatial autocorrelation were used, combined with the comprehensive quality of
cultivated land and their spatial clustering characteristics, the former three types of cultivated land were
classified as permanent basic farmland, the area of the permanent basic farmland in Gaobeidian was
339.61 km”, the area ratio was 81.75% , which achieved the relevant state regulations. Finally, three
aspects of management suggestions to permanent basic farmland were proposed, which were “make laws,
strict supervision 7, “ careful selection, expand investment” and * strengthen education, give

encouragement”. The ecological landscape factors were added into the quality evaluation of cultivated
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land, and combined the spatial clustering method which was based on the optimal distance threshold and

the improved distance spatial weight matrixes, and it provided a new way for the permanent basic

farmland.

Key words: cultivated land comprehensive quality; TOPSIS; local spatial autocorrelation; permanent

basic farmland designation
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Tab.1 Index system of cultivated land comprehensive quality evaluation
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Tab.2 Classification standard and weights of cultivated land comprehensive quality evaluation in Gaobeidian City
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based on local spatial autocorrelation
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Tab.4 Cultivated land partition case in towns of Gaobeidian City

K AR X AR X AR J& £ A X At

M WAVkm®  dil/%  WEAV/km® HH/%  WE/km* /% WE/km® 5 /% BV km® ti b/ %
FF- 95 3 4 12.59 10. 49 2.56 4.24 1.76 1.10 0 0 16.91 4.07
D e 8.99 7.49 2.38 3.94 1.90 1.20 0 0 13.28 3.20
JRB AN T4 2.82 2.35 0.78 1.30 5.42 3.41 0 0 9.03 2.17
eIk 0 b 8.93 7.44 2.49 4.12 3.17 1.99 0 0 14.58 3.51
PR 13.02 10. 85 3.79 6.28 2. 14 1.34 0 0 18.95 4.56
Hioi 16. 69 13.91 8.73 14. 45 22.56 14.17 0.58 0.76 48.55 11.69
SROLE 0 0 2.26 3.74 13.15 8.26 8.74 11.53 24.15 5.81
Koy 4.85 4.04 1.95 3,23 6. 04 3.79 9.82 12.95 22.65 5.45
0 PE A 15.07 12.55 3.74 6.19 9.90 6.22 6. 14 8.09 34,84 8.39
WA ES 9. 04 7.53 9.26 15.34 18.76 11.79 7.82 10.31 44.88 10. 80
337 3.13 2.61 6.58 10. 90 22.02 13. 83 16.91 22.30 48. 64 11.71
EW S 0 0 0. 06 0.10 26. 89 16. 89 19. 50 25.72 46.45 11.18
CREEL 4.48 3.73 2.79 4.62 16. 00 10. 05 6.05 7.98 29.33 7.06
J7 TR 20. 41 17.01 13.02 21.56 9.49 5.96 0.28 0.37 43.19 10. 40
5 L T 120. 03 28.89 60. 38 14. 54 159. 20 38.32 75. 82 18.25 415. 43 100




178 & Ak Bl B ¥ R

B b 34 43 A T R RS T A 2 B0 BT 5 O IR
JEl 71 HL 55 588 1 2k BE B I, 55 7K K AR AR R
FAALTF . FEZA M0 T 75 BB, LA K v B 3 A R
FIp AL IS AL AR A, VIR R E
BRI, R AR IR B IR S E S R EE S

(2) B X

R R R XA B K A DRI XM L, £5 G O
W ARXTBARG , {H A T4 A B AR, AR B0 A 3 Y
4 I8 A, A BB A A K A AR AR TR I R
T DX b3 ELA B Ry A A AR R L TR
I %l 5 XY AR A 60. 38 km?, T B (S R
14. 549 i3 53 B b A7 T 7 AP 3 DB b i 30, A
WSRO R, B 3% R oA o A7 AE B b B
BREAS B J57 5 B, HL ] ] At B B v A 1 O
AR SCHG 3 — B b A A X3, DA 3E 2 22 0 Ak
TG A A AR AR O S e T TR Ak R R
1, 32 7 A A b N HL 8 Ak B HH 32 28 B 1 3
LA TR RS S OB B R S L

(3) H AR

A DR Ml A A T L O, A b
et AR T e DX 2 FL A0 A R Sl AR o, TR
I X B ) PR3 A W 32 S B 22 Ak - ARG, T DL
EPETHRE L B, A JE PR A K A FEAR R, 5
MG Mg T R X MRS A
38.32% , 1k ey W95 THOBE B B 13, R I ax
— DX v B T 7k A S A A I AR A
TP A A AT 1 B A B Jo Ay, {EL ] RO At B
JoT e AR B0, A SCFF X — S b 4] A% DX B LA
138 o 2 0 VR AR R, B Ak R AR T EORON , 9 [
A ARAE B b o 3222 0 A T o 30 0 07 Bk L, 2R R 1Y
KANES CEEHE e S, AL H BB

(4) J5 & R IX

J A5 R A DI B 2 G O DA K OT R A 3
J8 X Sk B 1 S ARG, A5 VR HE PR (AR 25 i X S
HOTE AR HE R 18.25% o 2 B4y A dr B IRk D
T3 B L3 B B, XA A R 2, i el 12 it X LA
B 45, BV B, B A 45 A7 B A o I X I
HbASSE BRI AR A AR R SR AR AR R Y 1 X
B FESMGTEBMAEE KDES  RKHBNFE
SRR S
3.4.3 s T K A AR AR T R A

MR i K e AR A T I ABE 2 B o8 TR, AR SC B 40
AR DX R 2 1 X R FE SR YA XA A R
RAFEARARH (K S) .

AT A6 A8 v A T T R 1Y) SR A o 45 SR B

S,
i . L —

3T§‘”'i- W N
§ Rl sty
@ drha O !

KABEARAN

i ] d
TR m

80 SRR

BN 160 K EEUETT B

10 km ,}\-g : HL .
g W
BSOS T ik A A AR T A ]

Fig.5 Permanent basic farmland distribution map

o 25 3

in Gaobeidian City

P51 RE R K S AR AR A PR R R Y e s
K A AR H T Bl 339. 61 km”, o 477 Bl 4t 1
B 81.75% ,FF iz £ A B SE B B0, il 5 EL il ik
BB S MR BEoR o R B B R 2L B
R 257 T S v i L B S T R BRI, XAV 2%
PRECLF SR PO B PR, ) TN TR 48— o8 3 2L il
Bt o A 7RI A IR K HEASAR T ] 7 235 SR v i et
PRl 2 e 9 A R U A PR B R A
AR HHYEOR

4 it

(1) FEAC T M 25 SR 1) SR, Rl AR Ml A
A FOULHE, 15 B TOPSIS 3L BF s 25 5 it o B
255 TR VA R AR G R T 2 RSB 9 S il
FEAR FAR B L DX 4% 1R L K P 1 S Al E A
A TR AR R R B2, BT H) 2 g
(B, SRR 3t £ o B T A0 45 SR SO0 1) 1 0 (R
A = — R R AP H AR, JF AR B) TOPSIS 3
D7 TR0 A T M A B 3 B, D K R A AR T Y
) € SR AL T 0T BB o

(2) 3 3o 1 A e B 8 IR0 M 45 2 50, 4 5 Jm
Z3 8] 5 A 52 M R E K A FEAR AR T o AE A L 25 5 o
EPFO AR A R L, 455 s 1 R AR TRAT
FEIBARE 1 foe I 9 19 i B e o ) o B 2 ) AR
T 5 AR 3L 1) £ 5 oA L% Jmy 2 ) 9 AH 5%
I AT EE AR RS P R EL AL AR AR T ) E BRI
B H ) A K R A AR T B S 4 e ke 0 AR T O
K a5 () A ey HICRL A5 TR

(3) %8 3 [ A [ X8R Y 7 A 6 AR A R
TEUIE MM S PR B0, AT TE AN SCEE R B Al A 2
Fi@ BA B ZE G RPN SR AR A AR o



5 43 W5 . JLT TOPSIS F1J5#R 28 8] [ AR 5 Y 7K A B A 4% H 3l 72 5 12 179

~N O B

9
10

11

12

13
14
15

17

18

19

20

21

22

23

24

25

& % x Wt

LKz, 2012 SR — S BN KRR LT] P ERN B, 2012(6) : 20 -23.
B P HRRE =T MWL IN]. b EE R, 2016 -04 - 15(5).
WAL, LW, EAUR. T LIRS BRI E kLT Rl TR, 2011, 27(4) : 336 -339.
DONG Xiuru, YOU Mingying, WANG Qiubing. Demarcating method of prime farmland based on land evaluation[ J]. Transactions
of the CSAE, 2011, 27(4): 336 —=339. (in Chinese)
B, HOE, £2%, . EAKRENNAZ LI R KIET]. PE S ,2009(5) 132 -33.
LR, SRR, 20, 4. EAMR AR L A R 1 E R [T]. P E LA, 2005,19(5) 150 - 54.
R, k. ESMRBRERP S SH/RT]. S5 ,1999,19(2) ;93 -97.
BRG] bR AR S IR B TR [ D ] dbat: P EfROE R, 2014.
XUE Jian. Study on the criteria and construction approach for well-facilitated farmland:a case study in Fujin City, Heilongjiang
Province[ D]. Beijing: China Agricultural University, 2014. (in Chinese)
SR A, EIT08E, AP, TR SEA AR H AR B R A ) B A T AT ()] VTR M, 2006(6) : 84 - 88.
RAUP P M. What is Prime land[ J]. Journal of Soil and Water Conservation,1976,31(5) :180 —181.
PRAN O 3 3 47 ok Bk b 98 U 3 25 28 Al ) IR AE B X SR A3 [0 ). A AR BRI, 1996(5) :1 - 8.
CHEN Lixiang. Analysis of the regional characteristics of dynamic changes in China cultivated land resources and countermeasures
[J]. Natural Resource, 1966(5): 1 —8. (in Chinese)
BRI, FAKIS PR 2%, 55, K A AR A H R AR P BSOS [T ] i E AL 3R iR 5 X 4], 2013,34(3) ; 22 -27.
QIAN Fengkui, WANG Qiubing, BIAN Zhenxing, et al. Discussion about the permanent basic farmland planning and protection
[J]. Chinese Journal of Agricultural Resources and Regional Planning, 2013,34(3): 22 —27. (in Chinese)
BIAR, skEEdE, min gt ES 0SB A S XOR TR [T]. MR R R 1997 ,16 (1) :22 - 30.
JIA Shaofeng, ZHANG Haoxi, MENG Xiangjing. Forecast and countermeasures of the change of the cultivated area of Chinal J].
Progress in Geography, 1997 ,16(1) :22 —30. (in Chinese)
e N R SERNE R AL Rk A 22 Th AR AR SERIE RO [ M. Jbat: ik A e, 2002 23 -28.
B B % [2005]196 5. G T — D UFSE A R AR5 A OC TARRY R LL ). B %8 dkaE iR, 2005(20) : 6 -7, 10.
AR T B B A BRSO ) K A A AR R E E Y VLB RHIID]. KA &K, 2015,
HE Youfu. Study on the delimitation of permanent basic farmland based on the updating of agricultural lands evaluation—a case of
Jiutai City[ D]. Changchun: Jilin University, 2015. (in Chinese)
B, ERIx. TR SES LESA P LM AEARBRIET]. KERFFNIF, 2011, 18(3): 251 -255.
QIAN Fengkui, WANG Qiubing. Planning method of the prime farmland based on farmland classification and LESA method[ J].
Research of Soil and Water Conservation, 2011, 18(3): 251 —255. (in Chinese)
LA, s, NG, & BT A A SR M AL BRI RE [T]. ol T %4, 2008, 24(10) : 46 - 51.
KONG Xiangbin, JIN Jing, LIU Yi, et al. Planning method of the prime farmland protection zone based on farmland utilization
grade[ J]. Transactions of the CSAE, 2008,24(10) :46 —51. (in Chinese)
B BT AR Ar 55 R K A SRR AR E TR [ D], W% K2R, 2014
ZHAO Hongzhi. Study on the planting permanent basic farmland based on agricultural land classification—a case of Chenggu
County of Hanzhong City [ D]. Xi’an: Chang’an University ,2014. (in Chinese)
FRFERN . e T4 T b 43 55 BUR 9 K APE AR AR E 8 [D]. M & R ITRY, 2015,

KANG Yali.. Permanent basic farmland demarcated evaluation based on the results of farmland classification of Linchuan[ D].

Nanchang: East China Institute of Technology, 2015. (in Chinese)

. FET A R ERIEAR BRI [D]. R HIHERE, 2012.

MA Sha. A protection planning of prime farmland based on spatial clustering[ D]. Wuhan: Hubei University ,2012. (in Chinese)
FUME, SREGIE, KRARE, S5 AL T A E] AR R AR R A S8 IE B Rk A R AR AP ORI E O [T ROl TR A 4, 2015,
31(23):222 —229.

JIANG Guanghui, ZHANG Ruijuan, ZHANG Cuiyu, et al. Approach of land use zone for capital farmland protection based on
spatial agglomeration pattern and boundaries modification [ J ]. Transactions of the CSAE, 2015, 31(23): 222 - 229. (in
Chinese)

FALN, BEERE, 28T hk, % R TR B 1 BUR B S W B G AR s R B IX LT ). ROl CAR 274k, 2014, 30(18) :
249 -256.

WEI Shichuan, XIONG Changsheng, LUAN Qiaolin, et al. Protection zoning of arable land quality index based on local spatial
autocorrelation| J|. Transactions of the CSAE,2014, 30(18) : 249 —256. (in Chinese)

KNI, AT T DS R0 45 i AR A 2 07k (7] BARBEIR 4R, 2016, 31(6) : 1061 - 1072.

GUAN Xiaodong, HE Jianhua. Prime farmland protection zoning based on Bayesian network[ J]. Journal of Natural Resources,
2016, 31(6) : 1061 - 1072. (in Chinese)

A, FEH. LT GIS py i B B A PP (] T ER AR, 2015(3) ¢ 155 - 159.

LI Xiaoyan, LI Huiying. Fertility evaluation of cultivated land in Yitong County based on grid GIS[J]. Chinese Agricultural
Science Bulletin, 2015(3): 155 - 159. (in Chinese)

K, KR, AT, . PRSI T B AR R s WA R 7 i IR [J/0L ] RO BLAR 2% ik, 2016,47(11) :
245 - 251. http; // www. j-csam. org/jcsam/ch/reader/view _abstract. aspx? flag = 1&file_no = 20161134&journal _id = jesam.



180 | 1 R A= 20184

26

27

28

29

30

31

32

33

34

35

36

37

38
39
40

41

42

DOI:10.6041/j. issn. 1000-1298.2016. 11.034.

ZHANG Chao, ZHANG Haifeng, YANG Jianyu, et al. Spatial layout og basic farmland construction at county scale in gird
environment[ J/OL]. Transactions of the Chinese Society for Agricultural Machinery, 2016, 47(11): 245 -251. (in Chinese)
B, L, e, . BT LRG B 2 ] B ARG L S AT i B AR 5 4 X 5 ik [J/O0L ). RO HLAR 2% 3R, 2017,48(3) ¢
156 — 163. http: // www. j-csam. org/jcsam/ch/reader/view _abstract. aspx? flag = 1&file_no = 20170320&journal _id = jesam.
DOI:10.6041/j. issn. 1000-1298.2017. 03. 020.

YANG Jianyu, XU Fan, ZHAO Long, et al. Protection zoning of cultivated land comprehensive quality based on spatial
autocorrelation[ J/OL]. Transactions of the Chinese Society for Agricultural Machinery, 2017,48(3): 156 —163. (in Chinese)
IMEE, WRHEEEE, BOIULRY, 55 JET ArcGIS 25 ) 53 H7 B A AR I Ml 43 55 i ) 5 Bk AR e FH—— DA PO 75 1L B 2y )
[J]. PR K% 4R BAARIERT, 2014,36(8) : 130 - 135.

SUN Xianglong, TU Jianjun, HUANG Jiusong, et al. Planning of basic farmland based on ArcGIS spatial analysis and farmland
grading—a case study of Xiushan County, Chongqing[ J]. Journal of Southwest University: Natural Science Edition, 2014,
36(8): 130 —135. (in Chinese)

AR RO BT R B T B 7 MO (1] B st 25 4 < 2 BHAE R, 20013 (1) 5 25 —27.

LI Xueping. A study of scaling method to obtain index weight by analytic hierarchy process[ J]. Journal of BUPT: Social Sciences
Edition, 2001,3(1) : 25 -27. (in Chinese)

H AL BT A R AP B I B R BESE LD ] TN AR B ROk R, 2016.

XIAO Beisheng. The cultivated land quality monitoring and evaluation technology based on independent high resolution of remote
sensing research[ D]. Guangzhou: South China Agricultural University,2016. (in Chinese)

THO LB AR T St 8 BT JS B M B PR PSS [ D] I AR R i s ,2016.

XING Shipeng. Study on arable land quality evaluation before and after land consolidation[ D]. Wuhan: Central China Normal
University ,2016. (in Chinese)

SRR, D S0 JET AHP AR AL i S0P s 8 B0 PR [T ] VSR 2224, 2014,36(2) : 454 - 462.

RONG Lianwei, SHI Xueyi. Potential evaluation of cultivated land consolidation in county based on the weighted AHP and entropy
method[ J]. Acta Agricultural University Jiangxiensis, 2014,36(2) ; 454 - 462. (in Chinese)

FAf, KAEF FETRAGE I 22 M T AE R IS D LRSI [T ], ROl K274, 2009, 44(6) : 123 - 127.

WANG Qian, LIU Xuelu. Integrated evaluation on the cultivated land consolidation potential of Lanzhou by entropy weight method
[J]. Journal of Gansu Agricultural University,2009, 44(6): 123 —127. (in Chinese)

BT, FRZ, MER, 5. 5T RSSO bR EZERG SN [T]. P EKLEER, 2014
30(26) : 200 -206.

LU Zhenyu, NIU Ling’an, HAO Jinmin, et al. Study on the multi-index comprehensive evaluation of cultivated land
fragmentation’s degree based on the analytical hierarchy process[ J]. Chinese Agricultural Science Bulletin,2014,30(26) ;200 —
206 . (in Chinese)

g AR UL XD, 45 . T TOPSIS B34k 1 7K A kA 4 H R 5 J7 1: [ J/70L ). 4R ll HLA % 4 , 2017 ,48 (8) : 133 — 139.
http: // www. j-csam. org/jcsam/ch/reader/ view_abstract. aspx? flag = 1&file_no = 20170814 &journal_id = jcsam. DOI;10. 6041/
j. issn. 1000-1298.2017.08.014.

YANG Jianyu, XU Fan, LIU Guangcheng, et al. Demarcation method of permanent prime cultivated land based on TOPSIS[ J/
OL]. Transactions of the Chinese Society for Agricultural Machinery,2017 ,48(8) ;133 —139. (in Chinese)

Wiz, B, Do, 4. N o B SRR 1] Al AL, 2010, 41(10) ; 180 - 184.

CHEN Yunping, WANG Xiu, MA Wei, et al. Spatial autocorrelation analysis of wheat yield over five years[ J]. Transactions of
the Chinese Society for Agricultural Machinery, 2010, 41(10) : 180 - 184. (in Chinese)

REE R, FALN, Z8Tepk, . BT Moran’s T2 M1 05 i i B Ml 5 &k =[] 22 S F 52
2, 2014,36(10) : 2066 —2074.

XIONG Changsheng, WEI Shichuan, LUAN Qiaolin, et al. Spatial pattern disparity and cultivated land quality based on Moran’s
I analysis[ J], Resources Science, 2014 ,36(10) ;: 2066 —2074. (in Chinese)

P, £, EF, SR MM ACRTE A SRR AR A LT]. SRR 5T %, 2006,25(6) 126 - 129.
YANG Jianbo, WANG Guoqgiang, WANG Li, et al. The application of farmland classification productions in overall planning of
farmland[ J]. Areal Research and Development,2006,25(6) :126 —129. (in Chinese)

ANSELIN L. Local indicators of spatial association-LISA[J]. Geographical Analysis, 1995, 27(2): 93 - 115.

UL, JAH e, PMIEAR. 2 A)ACEE S X 2 E] B A DGR R A BT (T ] BHEBEIR, 2013(9) « 141 - 143,181,

fam i, Bodng, WIRBL, 5. BB LER b PR I FACE S E R T]. ROl R, 2006(2) : 39 -42.

WEI Xiangfeng, DUAN Jiannan, HU Zhenqi, et al. Applying analytic hierarchy process to determining farmland productivity
evaluation factors’ weight[ J]. Hunan Agricultural Sciences, 2006(2) : 39 —=42. (iin Chinese)

WdEvE, B, EEY, % A GIS M RS BOR R K ik Li & PR T DCF UG ML X B B ARy [T]. Rk 7%
4%, 2003, 19(2): 219 -223.

ZHANG Haitao, ZHOU Yong, WANG Shangqin, et al. Natural productivity evaluation of cultivated land based on GIS and RS data
in Houhu Farm of Jianghan Plain[ J]. Transactions of the CSAE, 2003, 19(2): 219 -223. (in Chinese)

A 0T R T A E) A RO AR B ST T T R RS (D] AT LR %, 2013,

HAN Cenyu. Adjustment of urban industrial land for the optimization of spatial layout: a case study of Yiwu City[ D]. Hangzhou:
Zhejiang University ,2013. (in Chinese)

UIT"RR) T E AT, SR



