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Fig. 1 Location of study area
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Fig. 2 Distribution characteristics of arable land utilization efficiency
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ERTEVE Y, DY) Bt R R AR A, ZREBORBEREMELE 2000 £, 2005 4£H1 2015 4205 4 &1 e KfE,  HAE 2000~
2015 FE[H], ZRERCE. IR KB NIEATIE, B 2010 FA4 FrECsh, Ha 3 M IR 0.9 DLE. HkK
HRT, HABA ARG BERAEF LTS, HERTHERRLAE 4 DY)y DEA s, v 4 METFRmEE. 5H
MEEWE 3 =AM, PR AR 4 DR ERERERR, 4 DR, DI 520, =7 3 & MK
RIGRFRLE 0.9 LLE. MWHBBFRIF 24 2CR AT LLE Y, 2000~2015 4E1E], SEPCTTBEHA A AR B AER N I#a %A DU)1148 Rra: 7
FrE A AR, HRMIEEAK MSMNA TGS, =8 REHMREEF AR

3. 2 R A A SR

R4S Moran” T F8¥0H807k, XHPERGHLIX 2000 £E. 2005 4E. 2010 4EF1 2015 SEHFHFI L5 A BCR BT E, Do
Hr SRR SR 20 SRR, 45 B 2 Fim. 4 AN HI4)R Moran] T 680578 1K T Lt &3, IR s X P A AR 2
BLIA 2 A AR E . Moran” T #880M 2000 4F ) 0. 178 #ANE] 2005 4F () 0. 465, BEJEAT FT4AK, FERFRHEMZSS, X2k
IR R0 23 AR o6 35 A T B 55 3, RIS HANE: 2005 4F A BERG [R5 7 H 2 () JR R 2 1 8%
RIAEZ), FRMEEH,

# 1 2000~2015 54 AR R

Tab. 1 Arable land utilization efficiency of each province or city

2000 2005 2010 2015

Zier BOR HIBL L Bk MBS G BRI ZkEe R M

HEPCHT 0.80  1.00  0.80  0.86 1. 00 0.86 0.93  1.00 0.93 0.8  1.00  0.88
P4 0.93  0.95  0.98  0.92 0.95 0.96 0.8 0.8  0.98 0.92 0.96  0.95
BMA 0.8 0.90  0.95  0.80 0.83 0.96 0.84 0.8 0.9 0.73  0.78  0.94
=M 0.77  0.83  0.92  0.66 0.73 0.91 0.76  0.80 0.94 0.78  0.85  0.93

(N

£ 2 2000-2015 4F 4 g Hh X BRI F 23 45 S5 Moran * T $5 4%
Tab. 2 Global Moran’ s I index of using efficiency for arable land in the area of southwest from 2000 to 2015

2000 2005 2010 2015
Moran T 0.177 9 0.464 6 0. 191 0.293 5
HIERME -0.021 7 -0.021 7 -0.021 7 -0.021 7
7185 3.123 9 7.535 3.571 7 4.876 8
P K3 0. 001 0. 001 0. 001 0. 001

I ArcGIS10. 1 BAFF & s AT 4 HT LR, 0 A RN RER 2% 2 | 4y e, a5 RNkl 3 s, Horb X HhigR
ANEERE, WOKPFTIR T IMCAARTT, Y WIFRORERE, Sk iR movAbTr, 7 SRR R LR G RCE . Ak LA, TE R X R
F&CR R TG ) R85, D2 srg b “U” ROSIEAS, BIERIGHIT G, I RS MR, XEERHTE
PR RS — 2k I B R B A AT A A BT B o A 3. 7RI AR Ak 1, 2000 4EE, mEdbTy i) b 230 eh R 1 db B 2R 1 3
2005 4EF 2010 4540 5 VB HIE] “U” BU2S diig B AR B R, 2015 4RI, 3] “U” 25 BiR RN TIAE 4576 07 1) L 2 A i
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Fig. 3 Distribution trend of arable land utilization efficiency
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Fig. 4 Spatial pattern of arable land utilization efficiency



3. 4 BN A RCR I I R 4R G AT

# 3 GWR LA fl 45

Tab. 3 Estimation results of GWR model

R 2000 2005 2010 2015
Cond 29.503-51.361  27.296-58. 206 25.999739. 751 25. 656-35. 462
-0.321-0. 797+« —1.197-0. 592 —0. 711-0. 492 -0. 15370. 201
SR
(0. 349) (0. 080) (0. 053) (0. 005)
—0.84170. 115%+x —0. 36570. 810% —0. 405-0. 772 -0. 253-0. 277
SERL3
(-0. 239) (0. 058) (0. 043) (-0. 035)
. 0. 028-0. 601k 0. 068—0. 94 5%k 0. 328-0. 772k 0. 077-0. 824k
=R LIEEEA
(0.299) (0.271) (0. 549) (0.311)
. —0.72070. 067#%% —0. 441-0. 431 -0. 439—0. 021* -0. 198-0. 072
b 5T &
(-0. 244) (-0. 165) (-0. 205) (-0.212)
o —0.021-0. 324%% %  —0.073-0. 445%% 0. 057-0. 682k 0. 106-0. 892
HEMEFE 5L
(0.124) (0. 152) (0.292) (0.119)
-0.441-0.397*%  —0. 498-0. 202 —0. 086-0. 583+ -0.48270. 181
A4 GDP
(0.073) (0.016) (0. 106) (0. 107)
—0. 13070. 637s+x —0. 235-0. 968k —0. 053-750%xk 0. 133-0. 846k
Y NS ON
(0. 336) (0. 402) (0. 420) (0.617)
R’ 0.948 0.915 0.617 0. 635
Neighbors 30 25 36 38
Residualsquares 0.003 0.036 0. 154 0. 246
Effictivenumber 10. 240 14. 912 14. 12 14. 217
Sigma 0. 038 0. 108 0. 199 0.117
AlCc 24. 34 25. 378 18. 34 18. 962

T ek, s %P RIFRIRAE 1% S% 10%/K-F LR3%, 55F 8 Ros o 25 E1E.

WRAR AT SCHTI B IR K, FIF ArcGIS10. 1 34 & o i M IR b T, A AR T S min [R] 25 x A h oR) F 2k s 2 i
DU GWR {5 (3 3). AT &84, BT GWR 0 HTeT, HPrAsem N a8 —42 [0, 1] 28, HRERILER,
ARSI R A EA AT R, B3 3 AIA1: 2000 4F. 2005 4E. 2010 41 2015 4F 1) GWR AR A& R4 R° 435005 0. 984, 0. 915,
0.617. 0.635, FKBABAIA BERR, Tk MR 20T LUARRE 7 7 2 DX BRI FH AR S AR S 1) 61%~98%; HL B A4 s, H0
BHEIN FEES, HIREE R AR, FEma B R R AR R R AR R A, 1 2 50 IR R R PR A A R e i [
FIEE R R M FrERE MR R R T B A, SRR T AR R (AR T R R AR 1 A
B A . SEEREONF 4 NNHT, RE AN BN R EE & 5200 R 3 i s, 5305104 0. 336+ 0.402. 0. 420
F0. 617, & WY 78 R b [X 28 5 BR] 35 B R FH 8% i s e AR R AR, BRIV B NI AN B s (3B X, B R A e e s X 2
B TP F X R 2 LURS B AR A /N RBHERI N 3, REABBONE MRE T, mTHRNRAE 5 4. R B K
RNV B N Z , DAL B A 7= 2, St e Bedh, BEAE I (B AOHERS , X PhRE AR BEAE BRI AN, AR
RS ASN R 2 KRR R R SR 3R . 256 4 A ITEE RoRE, SR fagod # A AR W ma m 2 —, 4 4F
B GWR [B1V4 R #5050 709 0.299, 0. 271, 0.549 A1 0. 311, RKEAMIREGE R, HHHPHBEBR, FHR AR EK IS EESE
HPE AR - B ER—5, X ebth IX (¥ SR PR AR ARTE 2. 2-2. 98 Z A, LA BORBARM X I8, HEMIEHARZAE 1.56~2.0 Z I,
PLEFEAC, f1 2015 EEERTIUM SRS ECH 1,32, BTEET A 1. 22, FURURZIN 1. 18. EFIEHGE X, BoEivk L4 56%
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R AL B M GRS AR bR —, %R AR NI R RO bR, A, PR RS T T, A R R e
DXHk, AR, X EEE PR R X, HA BB R R RN, MR e,
2 s (HILENE RECRIIE AR (AT BN, UGB 5T St bR P AR s O e . AR B0 RAE R ML A 7= 2 11
b IS REORSE AT UG B, 880 b, P A0 0 5 e 5 B 3 A 22 A K, 4 4R FERY GWR [0 R B4 4353
0.124. 0.152, 0.292 F1 0. 119, ZAGIEFER/N, U BAEERE 2% 1 0 R BR AR P2 s P 2% m R — s s . A3y GDP 5k
RSN 5 RAE X IR G 57 R /KPR FaFR, H A3 GDP X Bk I FH 2803 OS2 AR BN, 4 MRS, 1ZRIZR K GUR [EH &
5350249 0. 073, 0.016+ 0. 106 F1 0. 107, 75 B %5 B (1] (1 A8 A 8 384 K FROa %4, B N3 GDP oMb 0] FH 8038 1 S 7E 528 42 18 o«
LR, 7 U TS, B AN i B8 r= 4R 0t LU 22 ) T 5 4L S A U R R i BE AR DI AT, o TR R RN D
AR, BRI LR, s R TR E SR R R R P i, fEC R R, MO BU RS, EREERRE
X TR SE SR, A GDP il Xk, TRERAT 70 B as, b sE T, Mt TR BRI, R B R
FIEER TG [FEF, A% GDP i X RHEA NI R 5 S BN T BE R, EMIRE T HE R 28 4 . 2000~2015
AR, RAEHIE R 3R (S 2 AR AP BB () GWR R A a3 (E 3576 33 i 0> (a3, T W Bt B () (RS, T DR 30t B
FIFH R SV R WOk SS s PR, fEHOm, PR X, BHERSEEZE, MFEBNT, 75 miER o i X
A= M ARHE, O AAET Pl g TR, BEERHHERR MR BIEE, S ik D = R, BN
FUP= HHEARFE T, PO B R FH 2826 (R S0 SR D s T SR B AR CRE A S, Bk BE A B sp e BN X I, /D3
B FE BRI DX ARAE B A B AR D 50, DS T 48P 2 AR 22 BT SR A = HE AN 2 5

4 R 5E5THE
4.1 458

ASCHEET 2000 4y 2005 45 2010 HEF1 2015 4 4 ANMEE FIARICEE, FIHH DEA BIRAH 5T 76 re st XBF LR F 85, Jfidat
47 Moran’ 1. G, $8 BN RAR 4T T BEHF] 22 & FCR R S 28 UEIE, &5, f5B) GWR BT 4 1 7% sk st )
MR R EERER, SRWT:

(1) 2000~2015 4F[), HiihA) FH 2R B E X 00T BCEAE AWK, 4 AR F 455 2R 14 $1) DEA SR 3T o5 L
S 34.04%, 29. T8% 42. 55%F 42. 55%; [FIT, ZHHIRRCR M RCR mH X AWEY K. fE M0 L, HHHR H R R
S8 A X I R B R AR TE DY )48 P B M T 2 8 - W P PH - - - H i — 2k 0. TIGIMEEREM, BT
FIF BRI s WA R R m A A, HARLIEE AR s NE RS, =58 MR RHR R AR
K

BN o

(2)  PURHLIX AR I R R EONIE A 25 8] ARSI, AT oAk 3 S B AP R A3 08, DA S g i B £ “U” i
WEAYy, WERILHTT M, YRS T R A 3 . BRI ISR & B S R R 7 B3, FoA R s (M) #F st R AT 2%
FAEN L EIBGRAHBXER D MES, WG KRBV, LY, BOEm, HEEN L, B
DX AE 23 8] BRI AT a3 B R 1) “ Sl AR RS . [EARIERIR: £ 2015 R, A XAy “ A%
7 BRI A A, BT DUB S IR AR AR O IRYS mX, AT LRGP B AR PO e (KR8 mLIX, #
A DR Z B ARSI ST T P B M) P R X I A R B e T

(3)  ASTFTREFER T ASPRIZOGS VU R 3 DB A R I B AR, ARAEAN IR EERSE M . o, RIR A4S,
Wi K HOONRAMEEL BT E AR IR SR B AN 2, N8 GDP W BRI FH AR IS M fE B ARG I, HE R R IR
Wi JZF55 o



4.2 B+Hg

b, PERE B DR R TR i i e, X SRS [17] MR TOHITT . SRE AR 3 R T BFHA A A
7P AR AR, Al R AR A A R R SR R TT A BN (KR B URIC B 15 IR BURDG e DL 7t T AR R D2 e 2 — R
BBy BIRSEE R M BNKT ERSAFIPHtA A e th (2] 79 DXBE 57 A I 8] b ek B8N ETHEad,
AL 22 (6] Bl DO KRS, Br 7 DMERBESL, 5HEBAREFERBPH S WA RRR R, R, s, =
FERNDRITEILT, RERFfE, o X HIA R T BT R H, Rl 1 s R A s Bl 8] i 224,
FROY XERBE N BN, (3™ BEAE RN A AR B R ME, DR 2 B HE B MR P20 T B K 5 AT 3 B804 i b DX B
MR LTS AN, B TR PR RIREIRECE, P> AR, BEERANZFEEL, Hu5|
A FBLNIR™ H RN, T 5 SO A AR AR T

WRYEA ST R, IR HHA AR ML, Purg X ol NELR LTS o E5E, R BUFRER T, o
WA EHRN; —J7H, AR RN, BHBA A EARRLZORRI, RIRNAFHEMEREL T, BHEBN BRI 2 BRA
Ko BHEZARISEE AR T B fsgn, T st bR AR s 55— T, SoEpHEARST, Wik, ik rrsE, Wt
F R, ATTBE AR . U IR, SRR EOR A B0 R AR, JCHRRE A SO X S B A, )
T AT SR R ARG 53— 5 T AT S5 A0 A5 1 DL At B AR SR P 22 S B0t A R I . S5 =, InsEpH R I, R
Pt s R BHbSREMERIEOL T, RSN FET, Bt ablim. 00, EEoA b, s asHb A AR AR
HIFETH A E], ST N SR T ket e, IR SO, I, ARG TE R BN, BRI RTEE R, BN
BN BB LSRR B R (5 T A BE S, (R B — e IR R, IR R R B, s S E b R
B, HHERSEAG Rk, ERHOA AT R, BN ERHAIRAE S, DL R R S, DAORIEAE B
B UIRRHI RIS, PR AT

ASHTFUH AT DEA RS DL K GWR AR 34 1 T 176 g b DX 3t R P AR I 23 0 TR S L R R, (BRI 2 AN 2 B,
FERFHON T RCR VPN SR AR IS, S2 8 SRHCRTE (PR, AR5 T SRS A7 A R AR AR, T S AR i A o R DA AR
BERR SRR AR B Hok, BROAIF R E R R I RS L LA ™ S5 BRI EE I, I e R K AE AR ST
R | &, =, SRR, TGRS FE s | ADHF R FH R B 2 00 B S 08 DXL, 45 SR T | g [ SR X R 4t
A PSSR AR s (ELE LU R T 48 LA IOAT BUR TT N (B FI 28R g4k, 3k — DR e T e B0 RO I Bl 2L 4t b, 3t
MR IR B A4k, DL DT EL bk A D SR i S AR Bl 5%

S R -

[1 I8k, Z=30m, dhEm, 2. HESPHEK SRR (hitEadr Ul ok TSR, 2012, 28( 14):  209- 215.
YAO Y, LI X, QU F, et al. Quantitative analysis of relationship between economy growth and cultivated land change
in China [J]. Transactions of the Chinese Society of Agricultural Engi—neering (Transactions of the CSAE) , 2012,
28( 14) : 209 — 215.

[2 13kZRR, FEEE. TEEBIHR HSERN &R0 S Bl (D] -A0l TR, 2015, 31(2). 277-287.

ZHANG R T, JIAO H F. Spatial-temporal pattern differentiation and its mechanism analysis of using efficiency for

provincial cul—tivated land in Chinal J]. Transactions of the Chinese Society of Agricultural Engineering, 2015,

31(2) @ 277-281.

10



[3] #¥H, ZtF, Do Bia BRI AR g R L], P E A, 2011, 25(2):  47-54.

YANG S, LI S P, LUO L. Study on the farmland use efficiency and its influencing factors in Shanxi province [ J J.
China Land Science, 2011, 25(2) : 47-54.

(4] Z¢MH, BEE, ohig, 5 BT RXPHOAAAEE o [T]. TR EESHEL, 2016, 30(4):  30-35.

Qiao L, GU G, YAO L, et al. The changes of cultivated land use efficiency in Heilongjiang land reclamation areal J]

* Journal of Arid Land Resources and Environment, 2016, 30(4) : 30— 35.

(6] Ryivk, MitaH, FFE. HET DEA JFEMBHA R 287 [T]. KITHEEH 535, 2008, 17(2):  242-246.

LIANG LT, QU F T, WANG C H. Analsis on cultivated land use efficiency based on DEA [ J ]. Resources and Environment
in the Yangtze Basin, 2008, 17(2) : 242-246.

(6 JXI4E, Ffizg, X7 2T DEA-Malmquist BRI E A DO ™ ML AR I 25 AL SR SR e [J]. SRR,
2015, 37(12) : 2381-2393.

’

LIU J, LU J, LIUN. Space—time evolution, influencing factors and forming mechanisms of tourism industry sefficiency

in China” coastal area of based on DEA-Malmquist model [ J ]. Re-sources Science, 2015, 37(12) : 2381 — 2393.

(7D T, TKAE. B AR 3 5 2 ZE A 2R
47-56.

— BET SBM-DEA J5 %0 Pt tLE [T]. AR Z 5, 2012(6)

LIU Y H, ZHANG L. The efficiency of farmland productivity and total factor cultivated land use efficiency the
compari~son of provincial data based on SBM-DEA method [ J ]. Agro— technical Economy, 2012, (6) : 47-56.

(8] E WA, ZFfE. rp EBHA AR M R R X 2257 ——2E T 281 AR AR S RENLRT W A R 807 5 1T]. b
EWFIT, 2014, 33(11) . 1995-2004.

WANG L J, LI H. Cultivated land use efficiency and the region—al characteristics of its influencing factors in China:

By using a panel data of 281 prefectural cities and the stochastic frontier production function [ J ]. Geographical

Research, 2014, 33(11) : 1995-2004.

(9 VKRNI, 323K, Xo3te, & s 4 BAIONEMA T b E A AR 2257 (). PEA D -B1ES 35, 2015,
25(8) : 18-25.

FENG Y G, PENG J, DENG Z, et al. Spatial-temporal varia—tion of cultivated land s utilization efficiency in China
based on the dual perspective of non—point source pollution and carbon e— mission [ J ] * China Population, Resources

and Environment, 2015, 25(8) : 18-25.

[10] BIKE, M, Skatdr. AR T ARG E 7 X FIH BRI S 5 ARE [J]. 253, 2017, 37( 12):  163-171.

11



GAI Z X, ZHANG P, ZHANG J Q. Cultivated land utilization efficiency and its difference with consideration of

environmental constraints in major grain producing areal J]. Economic Geogra-phy, 2017, 37(12) : 163-171.

[11] ArEE %, KRB M #th AR LIRS R R R 2 e |t s [J]. @5t thEE, 2002, 22(4):  440-443.

YUY J, LUY Q. Research on the method of renewing base land price in Chongging[ JJ]. Economic Geography, 2002, 22
(4) : 440-443.

[12] XM, T8, 436, & M2 R XA REmERSA ] k)G +E, 2013, 35(5):  1308- 1318.

LIUCL, WANGP, XUM, et al. Spatial difference analysis of the cultivated land utilization efficiency in the minority

nationali—ties mountain areas in West Hunan [ J ]. Journal of Glaciology and Geocryology, 2013, 35(5) : 1308-1318.

(18] w3y, JBIBhAS. RN M) P ke i) DXk 2 e S el MERIF AT (). AR BRI AA4R, 2011, 26(9):  1467-1474.

YE H, PUL J. Study on the cultivated land use efficiency be—tween different regions of China and its convergence

[ J 1. Journal of Natural Resources, 2011, 26(9) : 1467- 1474.

(14) BELD, RHG FTEAL WAL E SR RN 20 7 RA S S A Z R Ul BB 2#4%, 2015, 33 (4)
419-428.

SHAN Y H, ZHU F, KE X L. Spatial and temporal variability in efficiency of arable land usage and differentiated

regulation of agricultural workforce in Hubei province [ J ]. Journal of Applied Sciences, 2015, 33(4) : 419-428.

[15] 323, B4, nmA AR N =S 25 g KR ] KILRE IR 535, 2016, 25(5):  786-793.

QIU W W, YANG Z S. Spatial differences and influences of cultivated land use efficiency in Yunnan province [ J J.

Re—sources and Environment in the Yangtze Basin, 2016, 25(5):786-793.

[16] Xz, FAER, THR, 2. 21 2 Lok D)4 B AR (LIR) R R &R H 8 e &0 L], AR RS 24k, 2015,
33(2) : 237-244.

LIUY, ZHOU B T, YU X F, et al. The quantitative study on the using efficiency and driving factors of changing of
cultivated area in Sichuan since the beginning of 21 century [ J ] . Journal of Sichuan Agricultural University,

2015, 33(2) : 237-244.

(17] SKSZHT, ATEAR, BHRMG, 25 R ERS & 272 KB R R 2R 20 o i A8 R (R 3 ——2E T 180 AN T AU SEIE #F 7%
[J1. &AL, 2017, 39(4) : 608-619.

ZHANG L X, ZHU D L, XIE B P, et al. Spatiotemporal pat—tern evolvement and driving factors of cultivated land

utilization efficiency of the major grain producing area in China [ J ]. Re—sources Science, 2017, 39(4) : 608-619.

(18] Bopf, =M, 5KOCH, & AAuts PN AR 2 2253 IR R b [T, A B3R5 X, 2017, 38( 10) -

12



38-44.

LUO C, JIANG B, ZHANG W Q, et al. Analysis of cultivated land use efficiency and its influencing factors for northeast
China [J ]. Chinese Journal of Agricultural Resources and Regional Planning, 2017, 38(10) : 38-44.

(19]33h, 32305, A, &5 FT DEA AL 1 DB R AR BT FE—— AT BN B [T, TR X BHES3E 55,2017, 31(6) :
38-43.

DAI J, PENG W Y, LIAN L, et al. Analysis on cultivated land use efficiency based on DEA in black soils in north
— eastern China [ J J]. Journal of Arid Land Resources and Environment, 2017, 31(6) : 38-43.

[20] LIZ J, YU X K, GONG C J. Intensity change in cultivated land use in Shandong Province from 1980 to 2010[ J].
TERI Proce- dia, 2013(5) : 140-146.

(21] ZHt, DRME, T4, 5 TREE TR EC/ gt A s i B AR b ). RAILR B 530 58, 2015, 24.(6)
987-993.

NI'Y, WUYG, YU J, et al. Spatio—temporal variation charac-teristic of utilization efficiency of cultivated land

in Wuxue based on an energy analysis[ J]. Resources and Environment in the Yangtze Basin, 2015(6) : 987-993.

[22] HRWwEHE, T NREBHBIEL R HPE TR LT FE—— LA 2R i ou ] [T, KIDRUs B 53058, 2008, 17(1) -
93-97.

SHAO X M, WANG J. Comparison of intensive cultivated land use appraisal methods of small towns [ J ]. Resources

and Envi-ronment in the Yangtze Basin, 2008, 17(1) : 93-97.

(23] BA5T, M B, BRI R 20 FEAR A B LR BN R 3R 7 r—— LAl Ab Bl ] KU R Bt 5 388, 2012, 21 (1) @ 30-35.

ZHAO J, YANG G Q. Analysis on intensity degree change of cultivited land use and its driving factors in Hubei [ J ].
Re—sources and Environment in the Yangtze Basin, 2012, 21(1): 30-35.

(24] BEEH:, BETTRG, BR/KAE. AR AW MR IR Wi FE-2E T DEA-Tobit BERIE 04T [17]. BRIl 2015, 37(9) -
1816-1824.

QI J E, GUO G C, CHENG Y S. The impact of farmland trans—fer on agricultural production efficiency based on the
DEA-To=bit model [ J] . Resources Science, 2015, 37 ( 9 ) : 1816 — 1824.

(25] 5K, X754, X1 55 T DEA (17 ZCBEBF R AL R S HREm R i 7e (1), PO vk A2k (B 2R B2 RO » 2012, 37(3)
72117,

ZHANG X, LIU X H, LIU Y. A DEA-based study of cultivated land use efficiency and its influencing factors in Gaojia
town [J ]. Journal of Southwest China Normal University ( Natural Science Edition) , 2012, 37(3) : 72-77.

13



(26 VFIE A , #E3HE, SR 2. AR R X BRI R M5 i ——5E TR W B HE R SaiE A [J]. P EAR A 225, 2012(6) -
31-39.

XUHZ, GUOYY, WUGC. The influence of fanners’ differ—entiation on the utilization efficiency of cultivated land

— based on the empirical analysis of peasant household survey data [ J ]. China Rural Economy, 2012(6) : 31-39.

[27] sk, £, HIeth, 55 PEZTINHER S TR MeRpa a7 ). B S AE B R, 2014, 30(3) -
56-61.

ZHANG X F, WANG H Z, ZONG Z W, et al. Space coupling of land use efficiency and labor migration in China [ J J.
Geora— phy and Geo—Information Science, 2014, 30(3) : 56-61.

(28] ZE B, 57 3 15 R 0] DX SRA A IR RO RE i —— 26 T A8 GO v &0 [T, oh b steBl:, 2011, 25 (1)
62-69.

LI MY. Impacts of labor transfer on the regional farmland use efficiency: A quantitative analysis based on provincial

— level panel datal J]. China Land Science, 2011, 25( 1) : 62-69.

[29] XKE, Jeferk, koL, & hEBER A ESAWS SRR LEBE R A T]. R, 2017, 72

(6) : 1063-1077.

GE DZ, LONG H L, ZHANG Y N, et al. Pattern and coupling relationship between grain yield and agricultural labor
changes at county level in China [ J ]. Acta Geographica Sinica, 2017, 72(6): 1063-1077.

[30] %4, (il], ZRHE L. 3T =FrBe DEA BRI AL P2 RCRIEIT U OB AT HR A BT, 2010, (12):  27-38.

GUO JH, NIM, LIBY. Research on agricultural production efficiency based on Three — Stage DEAmodel [ J ]. Quantitative

Economic and Technological Economic Research, 2010, ( 12) : 27-38.

[31] W EOt, R, SOl B BARIAL X AR IR Y SEmi——2 T AN R 28 R T I SIiE 7 [T A3 ARALHT
2017, 38(4): 688-695.

XU Y G, YANG G Q, WEN G H. Impacts of arable land frag—-mentation on land use efficiency: An empirical analysis based
on farms of different scales[ J]. Research of Agricultural Mod—ernization, 2017, 38(4) : 688-695.

[32] CHARNES A, COOPER W W, RHODES E. Measuring the ef-ficiency of decision making units [ J ] . European journal
of oper—ational research, 1978, 6(2) : 429-444.

[33] BANKER R, CHARNES A, COOPER W. Some models for es—timating rechnical and scale inefficiencies in data envelopment
analysis[ J ]. Management Science, 1984, 30 ( 9 ) : 1078 — 1092.

[34] FL#E, G, F2ifgHe, 25 LT TOPSTS A GIS (1) HR I EIRE W8 &M R 1 T [J]. &uFHhEE, 2014, 34(6) :

14



40-47.

DU T, XIE X J, LIANG HY, et al. County economy compre—hensive evaluation and spatial analysis in Chongqing city
based on entropy weight-TOPSIS and GIS [J]. Economic Geography, 2014, 34(6) : 40-47.

[35] KRR, iH], TZEH#, & bt mEEs RR55%S7E07. BFERS, 2002, 24(2):  71-75. ZHANGF
R, ANPL, WANG J Y, et al. Soil quality criteria and methodologies of farmland grading [ J ] . Resources science,

2002, 24(2) : 71-75.

[36] 5K, BRIE, X¥E, & REREMOHEWRHRAA Mg [T, TRIXEIRSHE, 2017, 31(10): 19— 25.

ZHANG Y, CHEN Y, LIUY, et al. The influence of farmers’ 1land values on the cultivated land utilization efficiency
[ J 1. Journal of Arid Land Resources and Environment, 2017, 31 (10) : 19-25.

15



