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Abstract: [ Objective] The coupling and coordination relationship between soil and water conservation policy
and agricultural eco-efficiency, and its driving factors were analyzed to provide a new perspective and
thinking for further understanding of the coordination relationship between soil and water conservation policy
and agricultural eco-efficiency. [ Methods] An evaluation index system for soil and water conservation policy

intensity and agricultural eco-efficiency was established using the Three Gorges reservoir ( Chongging
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section) as the research area. The coupling coordination degree model, geographical detector model, and
ordinary least squares (OLS) regression were used to analyze the coupling relationship between the soil and
water conservation policy and agricultural eco-efficiency, and its driving mechanism in the region from 2015
to 2022. [Results] O There were significant differences in policy intensity and ecological efficiency among
regions in the Three Gorges reservoir area (Chongqing section). The maintenance area of soil-conserving
human settlements in the Fangshan Hills and parallel ridges and valleys showed strong growth momentum
during policy implementation, whereas the rest of the region was relatively stable. The agricultural ecological
efficiency of the urban landscape living environment maintenance area was excellent, whereas that of the
Wuling Mountain water and soil conservation areas was relatively low., showing an obvious polarization
trend. @ The degree of coupling coordination between soil and water conservation policies and agricultural
ecological efficiency showed an overall upward trend, and the coordination degree of the urban landscape
human settlement environment maintenance area and the Fangshan hilly soil conservation human settlement
environment maintenance area was particularly prominent. However, there was a significant imbalance
of that in Kaizhou District in the areas of soil conservation and human settlement in the parallel ridge valley
of Yuzhong. @ The input of farmland water conservation facilities was helpful in improving the coordination
level, and reasonable control of the planting area could also more positively affect the coordination
relationship between the soil and water conservation policy and agricultural ecological efficiency. The
robustness of the regression results is confirmed using a counterfactual test. [ Conclusion] To effectively
maintain soil and water resources and agricultural ecological security, the Three Gorges reservoir
area (Chongqing section) should adhere to the principles of local governance and regional linkages, actively
guide all parties in society to participate in the formation of governance synergy, and jointly promote
the development of a diversified support model combining poverty alleviation, soil conservation, and
agricultural assistance.

Keywords: soil and water conservation policy; agricultural ecological efficiency; coupling coordination degree;

driving force; Three Gorges reservoir area (Chongqing section)
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Fig.1 Frame of coupling mechanism between soil and water
conservation policy and agricultural ecological efficiency
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Table 1 Evaluation index system and weight of soil and water conservation policy intensity
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Fig.2 Zoning of soil and water conservation planning in
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Fig.6 Agro-ecological efficiency of each district and county in Three Gorges reservoir area (Chongqing section)
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Table 3 Influencing factors and classification of coupling coordination degree
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Table 4 Analysis on coupling driving effects of soil and water conservation policy and agricultural

eco-efficiency in Three Gorges reservoir area (Chongqing section)

s 2015 4F 2016 4F 2017 4E 2018 4E 2019 4F 2020 4E 2021 4F 2022 4F ¥iE
X, 0.064 0.337 0.106 0.358 0.395 0.513 0.358 0.473 0.325
X, 0.138 0.436 0.237 0.338 0.209 0.318 0.211 0.395 0.285
X, 0.306 0.313 0.227 0.316 0.363 0.411 0.737 0.751 0.428
X, 0.215 0.223 0.156 0.091 0.393 0.353 0.157 0.243 0.229
X; 0.378 0.287 0.072 0.359 0.346 0.482 0.269 0.399 0.324
X 0.167 0.201 0.065 0.252 0.164 0.093 0.149 0.045 0.142
X, 0.049 0.260 0.155 0.224 0.277 0.232 0.316 0.383 0.237
X, 0.017 0.493 0.188 0.348 0.549 0.419 0.272 0.320 0.326
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Table 5 Interactive detection results of impact factors in Three Gorges reservoir area (Chongqing section)

2016 4E 2018 4E 2020 4E 2022 4E
ZLHHEF ¢ fE TP ||xZHEHTF q¢fA TP ||xEHT qfH TP ZHEF qfH TP
X;NX,  0.908 NE X, NX; 0.775 NE X;NXs  0.960 NE X:NX;  0.925 NE
X, NX;s 0.891 BE X;NX; 0.772 NE X NX; 0.912 NE X:NX, 0.922 BE
X, NX; 0.875 NE X, NX; 0.764 NE X, NX; 0.888 NE X, NX; 0.917 NE
X:NXs 0.857 NE X NX; 0.758 NE X NXs 0.850 NE X.NX; 0.905 BE
X, NX;s 0.853 BE X.NX;s 0.752 NE X;NX; 0.839 NE X:NXs 0.902 NE
X.NX; 0.848 NE X.NX; 0.723 NE XsNX; 0.832 NE X, NX; 0.893 BE
X, NX; 0.834 NE X.NX, 0.721 NE X;NX; 0.782 BE X:NXs 0.889 BE
X:NXs 0.814 BE X:NXs 0.719 NE X, NX, 0.769 BE X:NX; 0.888 BE
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Table 6 Influence factor regression results in Three Gorges reservoir area (Chongqing section)

A OLS A1 A i1 a $EAT 2 a 1T 3 a
X, 0.002(0.003) 0.016€0.011) 0.018€0.012) 0.014€0.012)
X, 0.999(0.701) 0.008€0.011) 0.005(0.008) 0.002(0.006)
X 0.000" " " (0.000) 0.000€0.000) 0.000(0.000) 0.000€0.000)
X, 0.000(0.000) 0.000€0.000) 0.000€0.000) 0.000€0.000)
X 0.000(0.000) 0.000(0.000) 0.000(0.000) 0.000(0.000)
X —0.000€0.000) 0.000€0.000) 0.000(0.000) 0.000€0.000)
X 0.002(0.018) 0.032(0.053) 0.051(0.047) 0.053(0.043)
Xs 0.674" " " (0.256) 1.715" (0.858) 1.5277 (0.752) 1.076(0.655)
_cons 0.051€0.265) —0.871€0.946) —0.637(0.855) —0.336(0.801)
AE Ay [ / Hh IXC T8 5 JE P 2 v
R* 0.354 0.349 0.354 0.324

AR AR R ¢

2% x SRGIRIRTE 1006 ,5 0070 106 1Y B 3 VK- B 3% .



102 K R E

545 &

3.4.2 RFFEAEE PN 68 AF A bR i B AR 5t LU
AP HA T AE B3R X K AR 4 BUK 5 ROl 2R B RO
A DR R I 1 52 e, AR SO — 20 SR F B S SR B U7 1k
K IE b A 0] 05 25 50 v . R A R AR R A R[]
BT 2014, 2013 F1 2012 4F J5 5 2E 47 [0 )9, %
A% U i RS 1 1 R BT AR 03 B 4 W) 2 Wk o BIK B
IR A AR 5 AR M A= A 80 R A B 1 0 TR R
T HALMWAER R, f& 6 FLRRE R
A5 S % O fip B 72 A T K ) 52 vt 50 A 8 A ot I
PER S, & A AR AEY) 35 Rl FRUAE 2014 F 2013 4F
HOE T 10 %0 B 3 R 5, 3R & A N AR AE D 4%
ol T FEUXT 1 79 2 4 B IR R 4 4 FH AE A B v A B
S AH R IR R E A mUE S5 . TR R A AR H KR
B AR S I X A AR Wy 75 Tl T AR 0T A5 1 4 52 )
ZER MR R

4 g5

2015—2022 4, Z e JiE X (L R B /K = PR FRIEL
SR RN K e, BOR R Y 8 KT
23] BRI WY S b, EEZ AR ek
A M A PR 0 8 XU B S AR AR AR AR IR
AT X BE S0 AE A M A P I R IX 8K, R i
D) Bt e Al 3% B B R AR R S L S AR M AR AR R
b A= A RCRAR b 5 AR X AR K e B 3 B
I B 5T 4 R AR R S B A G TR R R X AR
SRGEUR RS IREE AR A 7=y RN 48 5 kK - %%
J5 T 22 5 DL B A 255 T R A AR S A
FE A R AR i — 20 5 Al 2B S 30R 1 A2 4k K 1
PRFFIECR 5 4% b A 25 0% 1 #E A 08 B A iR = 8
Fhka e, #8T LK 5 7 1 BB N R ER BT 4E B X 3% B
R R A DR L X 5 X 4R T Ak R
Fo B DA K 4 9 2 36 B 5 Al 25 4 JF & 1 83
ROA . SR 7K 3 R 4R v DR AR Hln Al 4 v XY
B 4y S 2 R EOLE A R I B 5. IAh, & X
BAE ARG & 25 40k 00 5 P X R BRAT AN
A U8 Bt & 7= A 5

WK F s BUR 23 8 5 & B R 1EY
RN R AR 2K £ R FFBOR 50 A SRR G
BRI G B R 2R L LA AR B A AR L K R T2 i ) 4
W5 SR NS RAE DGR A A B L. RA
R KRB A TR —HNZWIEN, 2 WK H 18 H
RN g S R, 2016 AF A T K R 45 A S5 AR
TR BEAE B R AL I & 2022 4F, ] % A7
HA BB AR T AR R A 5 0 2 AR S S
S, A, B R R R B R R K R K

Jiti #5 A5 XL 2 08 S DL R IX B 2 U S R
B Z A A S AR IR A 2 R R AR
S —E N ATRENE.

2 b TR O B SR B SR iR 2 IV RS A ] S o
HEBAE AR AR A RTS8 5 T 55
S ARK A PR AF B Y B AL L RE Al I 18 Ak UK Hh
FEROCR S i 2% PBON KRBT AR R, AR 4 X
o R 22 A B iR DX SE I 6 ST TR A X
S i AR a0 A SRR AR Bl TR R B L S AR O 4
DA DK B SR S it 49 BEL 7 5 D 4 T Al AR SR L w5
IR U 2R A b 3 PR 2 B g o o R A
R HE) Se BEAOY B AR A AR S s Ak 25 45
TF AT AR A A 7 OCR M A S 8 g . AN W AL T
2 T e 20 DX IR R o A AR A g 2l X i TR 9 SR B
SRl i DX 1] )k S A E AR L TR A B A
PR S T8 B M SRy 5 e A o B SR K e U A B S A
T ) HIR R 6T R P 8] 2 R F) DX IR AL 20 7 L TR
TSR B 51 R R K A R E 5 AL BUR T 12 B
BURG 1 e RO A B BRI 2L 52 T, 41 XA A
IR A Y DI T 0 R SR KA L 4k S R AR A O A
BTG i B L LA A R A S BUK AR
Al K R TR R 5 Ph R . AR A, =ik R X
CHR PR B S A S8 4P K b B8 PRI b A= 78522 4, o I
R A Mt B DR B0 ) U B B A S T B
S aaBA Ty LR HE S R B R b B R AR S B
Z U R R R S = R X (R B T & 2
(14 A 25 SO IR 9 ARl i e AR A ) S HE

22 3Lk ( References)

(1] & B, Wk . 19782016 4F rp [ 4% ol A= 25 5k 2% b 2%
A L R BN L] ] B 22 4 . 2018, 73(11) : 2168-2183.
Hou Mengyang, Yao Shunbo. Spatial-temporal evolution
and trend prediction of agricultural eco-efficiency in
China: 1978—2016 [J]. Acta Geographica Sinica, 2018,
73(11):2168-2183.

(2] s, MRoH . FREE AL AR SRR Y i . BT

FE1 45 B TR W 504 19 A 30 (). A A AR bR R 2 2 4l (T 24 4k
SRR . 2018,21(3) :44-50.
Gao Yuling, Lin Yi. The impact of environmental regu-
lation on the regional eco-efficiency: Based on the verifi-
cation of provincial panel data in China [J]. Journal of
Fujian Agriculture and Forestry University (Philosophy
and Social Sciences), 2018,21(3) :44-50.

(3] A, 58 5 ML, S5 o7 1k T 90 o o DX A 252380 236 114 5% v
FELI DA 5 X B IR 5 3195 2022, 36 (2) £ 25-30.

Bao Jian, Guo Baoqi. Influence of heterogeneous environ-

mental regulation on regional ecological efficiency [J].



%013

BB IR RRFEOR 5 RO A B RORRE & A SE R LIRS &R

403

[4]

[5]

L6]

[7]

(8]

(9]

[10]

[11]

Journal of Arid Land Resources and Environment, 2022,
36(2) :25-30.
F B, MR PR 8. 68 R B | R 58 0 o e R 5 IO AR A AR
(] A 49 ,2021,37(9) . 161-168.
Wang Yao, Chen Huaichao. Energy endowment, envi-
ronmental regulation intensity and regional eco-efficiency
[J]. Ecological Economy, 2021,37(9):161-168.
o EVRE L 2 0 PR R AL X T AR 2SRRI 5 T
PLERRIFSE . A1 AR SR AT & i SUE P [T ] R R &
PRI, 2022,36(3): 1-11.
Dong Huizhong. Yan Ziyu. Xin Jiao. Study on the influ-
ence mechanism of environmental regulation on industri-
al ecological efficiency: Dual regulation of human capital
and scientific and technological R & D [J]. East China
Economic Management, 2022,36(3) :1-11.
EREBE, IR0 PR 50 R i i AR A 80 5w i =S
TR Y« LA VL = AR AR T A A 461 [ . V0 U 38 5 U
538 855,2022,31(4) : 750-758.
Wang Ziying, Wang Zhaofeng. A study on spatial-temporal
heterogeneity of environmental regulation on tourism eco-
efficiency: Taking Yangtze River delta urban agglomeration
as an example [J]. Resources and Environment in the
Yangtze Basin, 2022,31(4):750-758.
B UbR B S5 . S P R S R L o R B IR T iR
PR 25 8 A TGN 2 2 e O ST 2 B2 0
2019,36(6) :70-81.
Zhong Chenglin, Hu Xueping. Incentive and non-incentive
environmental regulation, institutional coordination and
ecological efficiency of urban construction land use [J].
Journal of Shenzhen University ( Humanities & Social
Sciences) , 2019,36(6):70-81.
Leiter A M, Parolini A, Winner H. Environmental regu-
lation and investment: Evidence from European industry
data [J]. Ecological Economics, 2011,70(4):759-770.
HR YO T VLI B B IR R L 5 ARl 2R A Rk
RLIG5 9% ,2021,37(19) : 138-143.
Cao Li, Fan Liming, Lei Suijiang. Fiscal decentralization,
environmental regulation and agricultural eco-efficiency
[J]. Statistics & Decision, 2021,37(19):138-143.
W R R 2208 25 LCA Rl DEA 3K M1 45 & (9 40l
L BTN JUE S RINC IR RTINS AR
ferp Ol K222 R RS B2 RRD 2 2022(1) £ 94-104,
Huang Malan., Zeng Linlin, Li Xiaoyun. Joint life cycle
assessment and data envelopment analysis for assessing
agriculture eco-efficiency: Considering the impacts of
green cognition and government regulations [J]. Journal
of Huazhong Agricultural University (Social Sciences

Edition), 2022(1):94-104.
075 X R e 20 55 L X DA G 7 4 21 A5 280

[12]

[13]

[14]

[15]

[16]

[17]

[18]

B 52 T 5%« e TR 4 G i A AR LT . o B ol 9%
P54, 2023,44(8) :179-188.

Xie Fangyu, Liu Lingzhi, Zhao Jiajia. Influence of envi-
ronmental regulation on the ecological efficiency of meat
duck breeding: Considering the mediating role of green
cognition [ J]. Journal of China Agricultural Resources
and Regional Planning, 2023,44(8):179-188.
FHGXNR B G T ROl A AR I 2 T AR R R B
FL R TTAR RN BIF 5 LT . b e Ol B 452 R 2 24 4, 2020,
40(6) :166-174.

Jiang Wei. Liu Junchang, Hu Hao. Study on the tem-
poral and spatial evolution of forestry ecological effi-
ciency and threshold effect of environmental regulation
in China [J]. Journal of Central South University of
Forestry & Technology, 2020,40(6) :166-174.

R AR IR R S R SR AR e
Dl EAE « SRS 3HEE,2019,29(3) : 167-176.
Zhan Jintao, Xu Yujiao. Environmental regulation,
agricultural green TFP and grain security [ J]. China
Population, Resources and Environment, 2019,29(3):
167-176.

Murty M N, Kumar S, Paul M. Environmental regula-
tion, productive efficiency and cost of pollution abate-
ment: A case study of the sugar industry in India [J].
Journal of Environmental Management, 2006, 79 (1):
1-9.

TG R, E 5 A TR B R = e X R
AT AR KR I R S ). Rkl TR AR R
2017,33(11) :203-210.

Li Nanjie, Xiao Xincheng, Cao Guoyong, et al. Agri-
cultural eco-environment efficiency and shadow price
measurement in Three Gorges reservoir area under non-
point source pollution constraints [J]. Transactions of
the Chinese Society of Agricultural Engineering, 2017,
33(11):203-210.

A RRECOR TRAS B ARG 55 3[]].
Bl 2 19,2018, 36 (12) : 2270-2279.

Li Dongqin. The interaction of regulation policy instru-
ments, environmental technological innovation and per-
formance [ J]. Studies in Science of Science, 2018, 36
(12):2270-2279.

FLLM, EIRAN IR FEOR T A LB £, L
HPM. s YR BN BT ] b AT BUE B, 2016(8) - 126-131.
Wang Hongmei, Wang Zhenjie. The comparison and
selection of policy instrument of environmental govern-
ance: In case of gorernance of beijing’s PM,;[J]. Chi-
nese Public Administration, 2016(8):126-131.

BBl X R, #E o R TR X2 = 5 4



404

K A PR 4R

545 &

[19]

[19]

[20]

g AR EIHT . BT R GMM Mgl 48 TR b
B YR BT LRI B, 2022,43(4) :111-118.
Chen Yuke., Liu Lantian, Dong Jingrong. Environmen-
tal regulation tools, regional differences and green tech-
nology innovation of enterprises: An analysis of China’s
provincial panel data based on the system GMM and
dynamic threshold [J]. Science Research Management,
2022,43(4) :111-118.

EE W T E A T E R A BRI R R
oo A0 b Rl B X ), 202344 (10) : 20-31.
Wang Guofeng, Qian Ziyu, Shi Rui. Research hotspots
and trends of agriculture eco-efficiency in China [J].
Chinese Journal of Agricultural Resources and Regional
Planning, 2023,44(10) :20-31.

KB AR, B 0 0 A 3.3 T DEA-ESDA 9 4Rl 4 35
BORVEANY Bk 25 73 S 0F 7 [0 . M BRE 2, 2018, 38 (3)
419-427.

Zheng Defeng, Hao Shuai, Sun Caizhi. Evaluation of
agricultural ecological efficiency and its spatial-temporal
differentiation based on DEA-ESDA [J]. Scientia Geo-
graphica Sinica» 2018.38(3):419-427.

g Sk T v R RO A A ROR Y 48 BR 22 S5 R I
HZ . BT 19962015 4 31 A48 143 (¥ 1T AR B4 4
I o B A 2255, 2018(1) :46-62.

Wang Baoyi, Zhang Weiguo. Cross-provincial differ-
ences in determinants of agricultural eco-efficiency in
China: An analysis based on panel data from 31 prov-
inces in 1996-2015 [J]. Chinese Rural Economy, 2018
(1) :46-62.

[21]

[22]

[23]

[24]

VRSB W I 2 7 B, S Bk T i 3 R0 5 0 b R
b A AR 23 43 S R FEsg ma R 3R ) L0 A S = 4
2021,32(11) :4039-4049.

Yao Shunbo,

Wang Yaqin, Hou Mengyang, et al.

Spatial-temporal differentiation and its influencing
factors of agricultural eco-efficiency in China based on
geographic detector [ J]. Chinese Journal of Applied
Ecology. 2021.32(11) :4039-4049.

PR 4% 05 ¥ b R SR B AL 5 0 b IV RS 5 B OC R AT
G+ BT GO AR BTS04 B LT 0. R a ARl KA A
Gh&RE2# AR .2018,18(1) :106-114.

Chen Ying, Yang Fangling. Study on the coupling
coordination between urbanization and land finance in
China: An empirical analysis based on provincial panel
data [J]. Journal of Nanjing Agricultural University
(Social Sciences Edition), 2018,18(1) :106-114.

R AR R B A% . SRS R[] B 2
4%,2017,72(1) :116-134.

Wang Jinfeng, Xu Chengdong. Geodetector: Principle
and prospective [J]. Acta Geographica Sinica, 2017,72
(1):116-134.

SRR, TR L TR AR A L A L T b I AR I # 0 JAR E
Ui 73 DX i ) A8 Ak B L AR Zh WL . LA VA AR A i
LT T Al K2 2 4. 2023 5,28 (4) 1 210-226.

Guo Jianbin, Zhang Ying., Zhang Zhiwei, et al. Land
use change and its driving mechanism in the alpine
gorge of southeast Tibet based on geodetector: A case
study of Nyingchi City [J]. Journal of China Agricul-
tural University, 2023,28(4) :210-226.

[28]

(29]

(E#% 113 70
ZEEL /AN 4 H L, % 5T RUSLE #5878 (1 it 6
AT VL0 4 - 4R T A [T K R AR FF 5T 2024, 31
(3):20-29.
Lan Zefan, Tian Xiaojing. Niu Yifan, et al. Evaluation
on soil erosion based on RUSLE model in the Yarlung
Zangbo River Basin [J]. Research of Soil and Water
Conservation, 2024,31(3) :20-29.
XIWE gl , 32 78 &5 1 5% 2 5 90 AG VI U S NDVI X 5
e SRR K B A AR PE A 5T [T ], R, 2018, 37 (2)
349-357.

[30]

Liu Xiaowan, Peng Dingzhi, Xu Zongxue. Variability
of NDVI with
Zangbo River basin [J]. Plateau Meteorology, 2018,37
(2):349-357.

XA, 2 A 5 AT VI I 4 A MR o X SR AT ) 25 B
FELJ LA R = BEBE i - 2008,25(3) :42-45.

Zhao Jian, Li Rong. Soil erosion and subarea character-

elevation and precipitation in Yarlung

istics in Yarlung Tsangpo River basin [J]. Journal of
Yangtze River Scientific Research Institute, 2008, 25
(3):42-45.



