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Abstract

Arable land carries the important responsibility of guaranteeing national food security, maintaining
ecological balance and sustaining social stability. The 20th report pointed out that the primary task
of building a socialist modernized country in a comprehensive way is high-quality development,
which puts higher requirements on the utilization of arable land in the new period. In this study, 14
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prefecture-level cities in Gansu Province were taken as research objects, and the DEA model was
used to measure the cropland utilization efficiency, and the coupling coordination degree between
cropland utilization efficiency and economic development in Gansu Province from 2012 to 2022,
and the coupling coordination degree between cropland utilization efficiency and economic devel-
opment was measured by the coupling coordination model, which was also visualized by the ArcGis
software in order to analyze their spatial-temporal evolution trends. The results show that: 1) Dur-
ing the period 0f 2012~2022, the overall change of cropland utilization efficiency in Gansu Province
is large, the fluctuation trend is obvious, and the technological progress plays a significant role in
the change of cropland utilization efficiency; 2) The coupling and coordination degree between
cropland utilization efficiency and economic development progresses obviously on the whole, and
the coupling and coordination grades of several urban areas experience four stages of preliminary,
low-level, medium-level and high-level coordination.
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1. 518

HEH R N AAF AR B SEAR Y R, BT 3R E N 2 Hu/ b R R A [ 15 DL R AR B f 2 22 0 e 4
R e R (R FEA LR, b Hb BE U 78 4 [ ) P 2540 o R B . (H R R [ A 2 2 PRl R R IR 255K,
AV S ARG, TR DR AR S D IR T B R R Ak . IF BRI R R AT (2019 4
A [E T RSB AR BoR, BEHUR RS & BRI R v — 2 AR, IRIE B RS
B 476 %5, Wb F— A EKCE, LRGSR R 31.24%, R B[], +IUKBLK, e
PR LA RV T 224 ) AR e B BB Sk 5 K3, $RH T H SOR B e A& [2]: 19 FoRi kA 2035
AEIE 5 H PR SR H B DUOR PR [ SR B e A ONRER, BRI (B CR Y 1 FE[3]; 2024 4 rps—5 3¢
PEORR S R e R B AR AN, BR S . WO R TR R b ) b T B A R b BN
PR BRI RCR, (R E SR A 224, oMK S S A OTE R AR HR AR TR A
o KR DL R 2 P 2 B A M ARG 7, fERE KR EED:, A= g, SKBastk
JRETTH 2 bR FEE AR . AR —J7 1, HRE LA R, R AR . HR A
RN 45.44 Ji~V T~ B, iz, P, MoRFAHK LA 286814 FE, &% L
42.05%; 53 —J71f, ELTFPER IR T, LR R SERUAN AR, B EE D, TE N, fEm
FEHR R R0, AR H R 48 i R A R (1 )

5 R AR RS2 AN ST, WA B B OR FH RGN, 3 R B 2 22 e, B [
REM P, W7t & DEA-Malmquist 2%, Tobit [a] #5751, 3R SBM BRI L Fh2k AL, f)
Z&hh, EHE, IKEFRSE(2019)i2 H Malmauist A8 7= 2248 H0HHHI IR 42 B3 AR P AT IR, % 2001~2016 4F
(TR F RCR AT (4] BRXMEAT, WRIRIR, EREREE(2021) AR ECN RUE, 12 DEA-Malmquist fi
L S M ER AL B AR, 24 T 2000~2015 AFEIRT Ak A8 B H ) FH %3 00 I 2 A A KR B s il TR 2R 5] s
Tobit [F] BRI 45 F SRk AT LB ma R 35 . 351k (2019)18 FHAB R SBM MRS, ZE A &R A= RIRH,
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PR LR R (1) 2548 B R B OB AT B A X LRI ShAS 20T, EREE Tobit [RIHBEAL T R4 kb
FIH R IR R R [6]. 485 R AL K MERIESLEEL. GERRESHRSHHNIA Lk,
AR, FE OCERIBH R i B 5 25 R R 2 MR R, HESFTEANZR#EE R, 1
3UHT(2021) LT G 45 2013~2018 AR i i 50t R, @i H DEA-Malmauist $5 % DA SRS & B0 i B2 A5
BUBI O R 0 5 A 50 R R KF RIS S T, 43 B o0t AL X S S R & X R [7].

R LRTIR, BRI SRR CRUA R, HHHRIHMR SRR RERRMABERFES . ET U,
A FAUCLH IR AR T R, s A A R SR i f bk &, R DEA-Malmauist $5 4001 58T 78
XA ERAPR, FHFHBEDRBER O P ERIWIRER, CURER R ER D . BEHR] F SCR BRI,
s RN SN, A HRASHR A R, SRR S EACE, IR 2 e h kR,
e AN 54 S ST P AT R R T, PRERE R % 4.

2. ARA*
2.1. $5FRIEEN

Bk R P R A A B DX A R KT BB B AR, WAL AR P BN —7 H IR A B 20 A B UG B2
HEEL, PR R, U BRI B AT, AR RARK PR B R RO AE I R B
W R, BRI KPR i8], AR A SR TR, AHF AR R T AR N —7= O AEZE (B it
MRS RA R, WAL 1. Hrb, SNEESRIER T AREDIEM AR A R0EB A ARV 5
i ACRERER & AWM A K 7 AR B N AR B R PR XA P B R X B
KK Z AR AR bR, AU XA AT RO, T AR A BME AR XK A )T 8
TTHRME, AU T 25 AR, AR T N IRAETE Ko 2% 8 B8 nT 4314 BLSO BIF 7 e 1,
LU KR AR BRI 7 B E

Table 1. Cultivated land use efficiency index system

= 1 MR AR R R

Ef=] e gt e e 2 TP RE X iy A0 =) BE
A FERTHA(T hm?) Al - HAEN 1 0.1576

RO R(T hm?) Al I 2 0.1450

BNFER MBS (1) VA7 SN 3 0.1961
AU S 71 (O kw) AR FEAIEN 4 0.1204

SN IYNZE (VPN A7 E) JIHEN 5 0.1230

s R H (1) Ak K 7 0.1223
b HE (T 78) A KT 6 0.1356

22. BIRAE

2.2.1. DEA #58!

DEA-Malmaquist $& 59t )12 I R0 AR B - AWF 7 AT - 72 e ik B 48 bn, 15 5
2012~2022 SEH R4 B ML T (T 7 $dE, 7F DEAP2.1 B4 ihig T 58, BN ST VRS B8, il
5 2012~2022 FEHINE 14 MR TR E R A%, HERT 1 R SHEEMILA#EDS, T 1 AKR
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FHAML, AT LML T EE .

222 BEMBERR

K R A B R FEASERY DL 0T 7R 28 B b R FH 28036 15 22 5% R A R 438 (10 A LA R FEE R 0 8 g 7K
F, S 3 AMREIHEL, RS TEE DL AR T, A C, AT CRRENRLGZ
IR ROC R PMRTREL T FoRX ARG R b R YERS G RZRE M K/ B &V EFE D MRRE N RG 2
IR E R E . ARYE D AEI KA, DB 5 BB (0, 0.208%E Hh; (0.2, 0.4 MR EL;
(0.4, 0.6 4 BBt (0.6, 0.8] v BEHM; (0.8, LTI 2 1 52 Wb iR B B

@
T, = wWa, +wb, +wc, 2
D, =[G xT 3)

2.3. WHEFKIR

TR R AT A3, B 2012~2022 SEH A 14 /ST IR T AR EE BEAT R B A
MR GTFRERRI IR R, BERIPRIET CHIRRRELE) o« BT RS RIOER LS ™M, A e
BEATHTET, XS IR bR S b AL AL P

3. HERENH
3.1. HFtFI AR

GYATE 2 AT, 2012~2022 A H A B R AR A B R AR T R E N 1.035, HA 7 FHAERT 1,
TR RHOR R GrE . Hrh, SRFCRESNERY 0.86~1.16, 2012~2018 FECAFE,
2019~2022 FAEMEKR; HRAE DEA-Malmquist $EHCTH SR ER AT A1, 4 AR SRR R 10 B35 5
e e AR . AR R AR 0.89~1.00, FIBLALRAZM A 0.96~1.05, AHEIA MW ShiEEER R, Ui
R R R BB E R 2 HOR & B R FH 8% A B R AR P R F e A R0 |, o, 2019~2020 4
BEFAFRIER] 10 FNEEKE, BEARIEBBHRKR, 56 KE, B AR m i .

Table 2. Decomposition of total factor productivity index of cultivated land use efficiency in Gansu Province

®2 HREMBFBYREERE~RIEH S E

F B ESVES Bk AU R S VES EEFEFR
2012~2013 1.010 1.090 1.004 1.006 1101
2013~2014 0.997 0.970 1.003 0.994 0.967
2014~2015 1.005 1.014 1.002 1.002 1.018
2015~2016 0.988 1.140 0.983 1.005 1.126
2016~2017 1.002 0.886 1.014 0.988 0.888
2017~2018 1.011 1.044 1.009 1.002 1.055
2018~2019 1.005 1.079 0.993 1.012 1.084
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gk
2019~2020 0.855 1.688 0.892 0.959 1.443
2020~2021 1.163 0.649 1.105 1.052 0.754
2021~2022 0.978 1.065 1.003 0.975 1.042

T 0.999 1.036 1.000 0.999 1.035

ESTEORE, A 5 AT XMHHR R & T FKF, GFE2Mm. &81H. AR, F
B HE, HAR 9 N XK T PIME. Hrg e mam A= 8ui s, 7 1.062, HAHhF s,
FARFNG R, RBBAR, P &ERKA PR M % 5.5%. 2012~2013 4, &BRARHAT 1, ZHTH
i, N 1.226, &ETTHRAK, 4 1.005, R —E 22N HHR HRCED RO, 4 B 2016~2017
B, HHAANTREERERANT 1, HR 10T XENT 1, Hhgancmem, 1189, =M,
490.642; 2021~2022 4, MAFRIBRAZRETFNT 1, HEETHR KN 2329, X 3Fd, £EFEE
FERIGART 1 T EEE . BRUCHES, UEBIX LT X R R b Ty, B4 8 4%
FA PR RFFAR R, 2012 4 1.005 [ £ 2017 4Ef( 1.012 & 2022 411 2.329, K4 E i #E A H
RORIEE TN R BT R, iR, &8, KK . k. “Fots ERUJKRIH. kR, Hr
JIATHIX A AR R ET 1, HEARBALTA XA QT BB 5k B mipssee
T 1, RN X FREEEAE, MR S RN, B g AP BT E R 3).

Table 3. Malmquist index decomposition of cultivated land use in Gansu Province

%< 3. HRA&mHHFIA Malmquist 55157 82

k) PR HARBED AR R R &S RERETR
22T 1.003 1.045 0.982 1.022 1.048
eSS 1.000 1.011 1.000 1.000 1.011
ET 1.000 1.147 1.000 1.000 1.147
HRTT 1.001 1.040 1.013 0.988 1.041
KK 1.000 1.034 1.000 1.000 1.034
g 0.989 1.031 1.000 0.989 1.020
sk 0.988 1.024 1.000 0.988 1.012
ST 1.000 1.043 1.000 1.000 1.043
BT 1.000 1.020 1.000 1.000 1.020
PRRHTT 1.000 1.007 1.000 1.000 1.007
E PO T 1.007 1.016 1.004 1.003 1.023
e g T 0.995 1.017 0.996 0.999 1.011
I 57 1.000 1.014 1.000 1.000 1.014
HEh 1.000 1.062 1.000 1.000 1.062
) 0.999 1.036 1.000 0.999 1.035
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32. HHMFIRBRELFLKRBE LRI

XHRAE 14 A1 X 2012~2022 4 fUBFHA RS 20 A R & IR PEREAT 5T, W3k 4, SRR
B, 2L &6, AW K. BB R IRIRRS & AR R, 13 0.5 DAL, Ab T g rh i
BB mEAR 7 AT KRS AT 0.2~0.4, A TP EAR MR . ST R AR S 2 T R
ME BB, RARGRTRAE R LRR, 06 0.1, A TRMEHB. =M. R #H
AR5 A5 A SRR & B 55 IR AR 15 L8 D9 v i 1 D IR B, 3 0 6 i DU Ak AR 5 IR B TR B B
BAKRE, HN AP R 5 L5 R ARG U 58 RS E MIF AR -

Table 4. Coupling and coordination of cultivated land use efficiency and economic development in Gansu Province

F 4 HRESTHBFBYRSRFLRBEMBRER
Al s IERVES gtk MEEC HREHT MEWIEED  RES

22 T 0.280 0.495 0.953 0.388 0.607 7
FEIBITT 0.004 0.801 0.141 0.402 0.235 3
SETH 0.171 0.521 0.872 0.346 0.540 6
HAR T 0.452 0.195 0.911 0.324 0.543 6
KK 0.551 0.100 0.702 0.325 0.478 5
M 0.637 0.182 0.809 0.409 0.575 6
AT 0.603 0.243 0.895 0.423 0.614 7
P 0.479 0.118 0.770 0.298 0.478 5
SR T 0.404 0.446 0.992 0.425 0.648 7
PRBH T 0.566 0.213 0.879 0.389 0.584 6
JE PO T 0.618 0.052 0.489 0.335 0.397 4
e g T 0.468 0.063 0.600 0.265 0.395 4
Il =TT 0.277 0.044 0.601 0.160 0.297 3
Hrgm 0.064 0.139 0.931 0.102 0.302 4

LR ArcGis ¥, KTk B 2012~2013 4F. 2016~2017 4E. 2021~2022 4 3 /M A] B ) B i 45 2
IRyt B ], 6 AT PTG RIE , 2 b i 48 B R 203 5 20 0% i A G O 2 I 28 (R AL RFAE
WE 1. 2012~2013 fE MRS BB R AR T, HARTIX Z MBI B, &8 =M. AR 5Kk
ST UK B B s 2016~2017 AT /T — AT [ B A B AR T, 22T B a7t 3
mG A B, R R R 7 AT, WEERIN R A A, RFEEOCT, MRS E N R
L AR N BB T, M E T TR R, e R R TVERTE, AT R IR T A 1S
2021~2022 FHEH AR AT R R UL FKSF, R 7 AR TSGR, KA R LSRRG
TR AL FAR PR B, A T ol v X (R0 o T8 SR 7 BRI R 5 40 kSRR A Wi B e
AT AL, — BT m A B, H R R RO R P SR T R, R
AR AN R FEWIFT 0 T A Geaolnt B AR S AR s, ik o5 W SR T B M R F 5 2 0 R
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Figure 1. Spatiotemporal distribution of the coupling and coordination relationship between cultivated land use efficiency and
economic development in Gansu Province

E 1 HREMmtFAYESEFLARBEMAXENZNHE

4. &BR5iTR

AH 78 12 F DEA-Malmauist 45 250 5 H 7 & 2012~2022 4 (1 # s F FH 203, R R R4 i 1R AR R
M 25 B3 A i A B R P AR RN 5 A e 2 2 TR K PR 5% R o B 5RAR T 2012~2022 A1), HfY
B I R B R AR P ROR, e, HEOREEP XA AR R B2 14
AT DXHBE N I BCRAE R N ROIRES, SATFRERG IR RA LI ETHES, 2AHXHEE T
MR TR - AR - P - =il E B, BB, 3 2022 4, OUA P TIT IX SR
o BARE, HRE QT R R SHHA ] Z 4, et 7Bt R S 25 Rk, SEELUE B
HELR A s RS ET R RS R .

WAL CLH TR A 14 DR TAB LRI, BHREERARA) 21, HX Q5 r s HEoy i
—, BAERRRYE. UG, B3PI Eot i R, RIEST T IX A e B 5 BRI . JF e EUCE BAR
RUEMLTE R AR R . B, MRRCREORREE ERomidE B, ARk AL . 2404k,
AR, AE R TR A7, (E T HE IR AR, 1 Bl ORI st R e . 1
TR B TN BOAR SR I A ML A L, R R e A 2 7 MU, SEEAARRE R R Tk B e JUIRAS - S LRI
Hb & IE N AREE & BT R LSRR, ORISR, SR BT B A IR T
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