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Analysis for Spatial and Temporal Evolution Features and
Influencing Factors of Ecological Efficiency of Cultivated

Land in the Concentrated Contiguous Destitute Area
—A Case Study of Liiliang Mountain Area
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(1.College of Geography Science , Shanxi Normal University, Linfen ., Shanxi 041004, China;

2.College of Geography and Environmental Sciences, Northwest Normal University s Lanzhou 730070, China)

Abstract: In order to clarify the ecological efficiency and influencing factors of cultivated land in backward
areas and realize the coordinated development of resource conservation and ecological protection, based on the
panel data of the counties in Liiliang Mountain Area in 2007, 2012 and 2017, the super-efficiency SBM model
was used to calculate the ecological efficiency of cultivated land in the counties, to reveal its temporal and
spatial evolution features, and to explore the influencing factors of the ecological efficiency of cultivated land
by using the geographic detector model. The results showed that ecological efficiency of cultivated land in the
study area presented an upward trend., and the stage features were obvious from 2007 to 2017; from 2007 to
2012, the ecological efficiency of cultivated land in most counties increased slowly, and from 2012 to 2017,
the increase of that in most counties was larger. However, the ecological efficiency of cultivated land in most
counties was at a low state, and there was still a large space for improvement. The spatial difference of culti-
vated land ecological efficiency in the study area was shrinking, but the spatial correlation of cultivated land

ecological efficiency was not significant, which indicated that the development of each county was relatively
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independent. The ecological efficiency of cultivated land in the study area was the result of the comprehensive

effect of socio-economic and natural factors. The economic level, population size, labor force and precipitation

were more decisive, The arable land ecological efficiency will be further improved because of the precipitation serving

as the supporting condition of the ecological efficiency of cultivated land and the regional economic development.

Keywords: ecological efficiency; SBM model; geographic detector; concentrated contiguous destitute area;

Liiliang Mountain Area

. . 10%
20% t, ,2018
1.3 ’
1.81%, ,
5 (2015—
20300 [ [2015]145 ] ,
[2]
[6] s [7-8] ,
[9] [10] ;
[8.11-12] . [3.10-11.13-14] [12] ;
T (SFA),
(DEA) DEA (
DEA. SBM) el
( SBM )
( ) )

, , 680 .
14 .
20 , 2007 —
2017 ,
, SBM
1
13 7,
3.69  km?, ,
, , . 2017
778.34 , 0.09%,
380.05 , 72.16%.,
16.7%, 7.9% ,
12 835.4
; 14.35
72. 2 8 ’ H
, 783.5  kg.
1.11 kg, 5.98 kg,
293.67 kg 1.09 kg,
2
2.1
{ P4

X )« s



2 325
(http: // www. resdc.cn), . . . )
DEM (http: // www.gscloud. ;
cn), 2017 ) ; ,
1: 100 s N
(www.webmap.cn) , GS(2016)2556 , , s
2.2 )
2.2.1 L1zl s
o C D,
1
/hm’
/
/ kW
( )/t
/t
/1 ’
/t
/ 2002 .
/t -
. ) 5 0.895 6 kg/ke.
4.934 1 kg/kg. 5.18 kg/kg. 0.592 7 kg/kg 3.126 kg/hm?,
2.2.2 SBM SBM Tone"” . 50
2001 , SBM .
“ 7o ” , , Tone-*! 2.2.3
SBM , SBM , , ,
DEA-SOLVER Pro 5.0 s (Non-Ori- ,
ented) (VRS) ( ),
SBM . 2007 .2012 ) , ,
2017 20 , Excel
C D . moran’s T ,
n2 2w, (x;—x)(x;—x
3 , GIS C 2, [— ::u”:l” ( i )(7 ) (3)
Z}l];lw,-jl;(x; —x)?
minp = S — (D 35 g swi; 1,
s (2T 2 o;1e[—1.1]. 0 L0 :
JI>J'§:¢/§T i ’yﬁg,f:?ﬂyi’]/\j ’?2,1':?#/9};0;{" ’ 2_2(_)4 O
T Zay Kyl y = yi A =000 =1.2, .
L'—LZ,"',H,jiO;s—l,Z,'",rl;q—l,Z,--',rz , N N N
(2) N
n , m, o 4 3
ris rosa syt .



326 27
2
GDP/
/O ekm D)
/%
/%
/mm
/) DEM [z2]
/() ( ) 15°
2.2.5 >
(23] . 2007 0.530 4,
1 ¢ 0.997 7, 0.078 6;2012
q,.,=1———2ne; (4)
no =1 0.661 5,
2G5 S © 0.999 2, 0.241 9;2017 ,
o in : 0.064 2,
ik a0 i 0.996 4, 0.246 9,
o iy [0.1].q., . .
0 , 21 ,
23] ,
4 ,
. 8 ,
22, ArcGIS 10.2 . 2007—2017
) 50 m,
3107 ) o ’ ’
3 ’
, 7« ),
3.1 ,
.2007 i i i
¢ 1), 2007—2012 ,
,2012—2017 .
1.3
2 —o— 20074F
1o [ —O— 20124F
il | —— 20174
%0.9
w08 |
BOT
IREX
205 F
Zo4r
03 |
02
0.1 |
O 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 J
o om o om om omd om om oo oo oo o o o o o o o m
®k 2 #% K o H E ORE H X £ K K I &£ ;L #H © E =X
#E E H K % B A B OB 3 w oz N
1 2007—2017
3.2 s
. 2012 10% . “ ” .


User
高亮


327
2007—2017 ) .
, . . 35%.50% . 2017
2007 .
( ) 0.919 1, 2017 7 . (
( ) ( 0.749 5, . . ) 55%,
2007—2012 . 2012 50%
( 0.161 9),2012-—2017 ( 20% , (
0.007 8), 20072017 . . ).
«C 2, . 2007 , 20072017
. ) , {
( . ), (2011—2020) )  ( “
45%, . 7 ( [2007]114 )
. . . . Do , (¢ N .
2012 . )
( . ) ( )
( N )

A 20074

—— AR

3.3

C 20174

2 2007—2017

q
2007 2012 2017

0.296 0.312 0.463
0.277 0.304 0.349
0103 0,125 0.252
0.023 0.048 0.034

[ fess [ ESESTE B EuE
3.3.1
2007 0.296 2017
0.463, o
N b
( ),

. .
0.585
0.056 ’ ’
0,009 .

3.3.2



User
高亮


328 27
, s : (1)
“ ” . ( 30 ).(2) )
,2007—2017 ,(3)
. . 2007 104.64 , ) [247
/km?® 102.99  /km?, ,
( 0.349), 3 . ,
3.3.3
2007 29 525 2017 35 053
0.103 0.252,
| ’ . 14
20.69%,
’ 4.2
’ ’ ’ , ,2007—2012
3.3.4 ,
,2012—2017
, 0.585,
moran's I ’
0.056,0.009, . N .
“ i) 4
4

4.1



[1]

[2]

[3]

[6]

[7]

[8]

[9]

[10]

[11]

.1978—2008
[Jl. ,2014,13(2) :537-558.

SBM [1l.
(12) :3837-3845.

, 2013, 33

il

1996-—2015 31

[l ,2018(1) :46-62.
(. . ,2016,26(6):11-19.
(Jl. ,2014,34(1) :142-148.
[l ,2018,34(9):104-110.
s . s DEA-Malmquist
(1] .

2018,38(2):297-302.

’ ’ Ll

(1] ,2014,
34(4) :472-478.
R , Michael Carter.
[Jl. ,2016(8) ;56-69.
.o [Jl.

,2017,39(5) :924-933.

[yl ,2018,38(6) :254-262.

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

329
. .1978—2016
(7. ,2018,73(11) :2168-2183.
[yl ,2018,34(7):123-127.
, . DEA-ESDA
[Jl. ,2018,38(3):
419-427.
[Jl. ,2011,30(4) :645-654.
[Jl. ,2011,25
(1) :30-33.
: DEA
[Jl. ,2019,35(3):107-114.
DEA 7.
,2019(6) :99-103.
. ) DEA
(1. ,2018,34(10) .

76-80.
Tone K. A slacks-based measure of efficiency in data
envelopment analysis[ J]. European Journal of Opera-
tional Research, 2001,130(3):498-509.
Tone K. A slacks-based measure of super-efficiency in
data envelopment analysis [ J]. European Journal of
Operational Research, 2002,143(1):32-41.
s s . 2020
L. ,2018,73(8) :1478-1493.
: . : LJ1.
,2017,72(1) :116-134.
Lyl .
,2017,27(11) :86-94.


User
高亮


