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Abstract; [ Objective | The aim of this study is to explore the response mode and degree of ecological
environment to the ecological efficiency of cultivated land use, which is of great significance for realizing the
coordinated development of agricultural sustainable development and ecological environment protection.
[ Methods] Shaanxi Province was taken as the research area. Remote sensing ecological index was calculated
to characterize the ecological environment quality of Shaanxi Province based on remote sensing data. SBM
model was used to measure the ecological efficiency of cultivated land use in Shaanxi Province. The geographical
weighted regression model was used to explore the response of ecological environment to the ecological
efficiency of cultivated land use. [ Results] (1) In 2005, 2010, 2015 and 2019, the ecological efficiency of
cultivated land use in Shaanxi Province was generally at the medium level, and more than 88% of the areas
were classified as low efficiency, low efficiency and medium efficiency. (2) In 2005, 2010, 2015 and 2019,
the ecological environment quality of Shaanxi Province was continuously improved, and the ecological
environment quality of loess hilly and gully region and Mu Us Sandy Land were significantly improved, and

the spatial pattern remained high level in the south and low level in the north in general. (3) There was a
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significant positive correlation between the ecological efficiency of cultivated land use and the ecological

environment in Shaanxi Province, and the spatial distribution of the correlation relationship was unbalanced.

[ Conclusion] The synergistic development model of ecological environment and ecological efficiency of

cultivated land use in Shaanxi Province is not stable, and needs to be further explored and consolidated.

Keywords: cultivated land use ecological efficiency; super-efficient SBM model for undesired output; remote

sensing ecological index; geographical weighted regression model; Shaanxi Province
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Table 1 Ecological efficiency index of cultivated land use
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Table 2 Economic coefficients and carbon

absorption rates of major crops in China
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Table 3 Carbon emission coefficients of main carbon sources
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Table 4 Area proportion of cultivated land use eco-efficiency

from 2005 to 2019 in Shaanxi Province
HRLE/ %

4 Rkl

20054 20104F 2015 4F 2019 4F
{I§IES 0~0.50 20,67 13.23 18.78 17.28
BRME  0.50~0.86 22.62 30,37 20.20 29.69
AR 0.86~1.22 47,81 45.80 49.57 42,10
BENR 1.22~1.53 6.56 9.80 9.01 9.96
FRE 1.53~2.94 2.34 0.80 2.44 0.97

23 [A) Ak 2 b L Ik 94 4 A B i ) A 2R IX el 22
S 3 25 [ A A B (18 1) 2005 AR RCR X4
B A TR B g 1 T B L A B L AR SSOR X B A
SrATTERR LA TR 5 P B KR B AIE I B4 i, 2
PR LRI o AT AR AE . L 14 4R BROE ML IX BT
B AR X R 5 R VD M B A AR BT R A
B A s K e B R B A R R
T R M X R T A A el AL B AL K R 2
B, S BCRIE X B W R 5 . 2019 4F @ R0R IX



426 Vi o O S T

o531 %

R IXC i 1 DX SR B B 1000 A A 5 v L IX A
Bl 3t X AR AR R XA = R A b o A1 X, 2 0l 7 Bk

A 20054

[ ] RHEX B EEEX [ : - & 34

T IS ) SEE TR A B A5 L 5C FR b 0 K B A
Il L 257 il ) % B e e A LI DR T L A

C 20154 D 20194

] wsuEx [ ] BREREX

BT AR v HD B IR 45 R G0 R 4k i Bl 5 GS(2021) 6375 5 B4 A v Hb (& 5 7, i B R s ol R # IR .
B 1 2005—2019 FREEAMIBFAESUESR

Fig. 1 Distribution map of cultivated land use eco-efficiency in Shaanxi Province from 2005 to 2019
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Table 5 Principal component analysis results of
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Province from 2005 to 2019

Mm%
4y RSEI
w5 S 2005 4F 2010 4F 2015 4 2019 4F
ik 0~0.2 5.78 2.20 3.57 0.57

BAK  0.2~0.4 2310  20.25 1895  12.54
rh 4 0.4~0.6 18.96  18.57  18.81  27.54
BwE 0.6~0.8 2815  31.11  20.80  25.65
= 0.8~1.0 24.01 27.86  37.87  33.71

2.3 EFTEIH R A 7SR E B A
T GeoDa # AW B 2005—2010 4F ., 2010—




42

AR BT A LR A TR B X B A A S0 A L 427

2015 41 2015—2019 4F [ 74 45 Bk b F) 4B S 38R
1 RSET #5800 2% 4 4 7 23 18] H A ¢ Moran's I 48

A 20054

RS,
(=

Sk
R

& 2

BB T 5% R EEER, H Moran's 1 ¥
B, RPAWEFE R ENS B EMHEGEE D,

D 20194

BEFE & 2005—2019 4 RSEI % 4

Fig. 2 RSEI level of Shaanxi Province from 2005 to 2019

3 PBEEEE 2005—2019 £ RSEI 4k
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Table 7 Bivariate global space autocorrelation Moran’s I index
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