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Coupling state of agricultural eco-economic system under emission mitigation
and sink enhancement of non-point source pollution
——A case study of Zhong County in the Three Gorges Reservoir Region
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Abstract The Three Gorges Reservoir Area is a key control region of eco-environmental construction in China. However, how to
achieve agro-economic development and control agricultural non-point source pollution in the region have emerged as difficult issues
in recent years. To verify the coupling process of agricultural eco-economic system under emission mitigation and sink enhancement,
data from the Zhong County (a typical non-point source pollution control district in the Three Gorges Reservoir Area) was used to

develop eco-agriculture and non-point source pollution control. Then an equation-driven model of the construction structure was
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studied in terms of the interrelationship and interaction paths of the various elements of agricultural resources, agricultural
development and agricultrual eco-economic coupling system in the Three Gorges Reservoir Aarea of Zhong County under the
backdrop of emission mitigation and sink enhancement of non-point source pollution policies and measures. The paper put forward 6
basic assumptions based on 4 latent variables (emission mitigation and sink enhancement of non-point source pollution policies and
measures, agricultural resources, agricultural development and coupling degree of agricultural eco-economic system) and the
corresponding observation variables. Based on these elements, the paper designed a coupling model of the agricultural eco-economic
system. The empirical results revealed that the path coefficient of the interrelationship between agricultural non-point source
pollution control measures and agricultural resources utilization was 0.79. This suggested that the government’s emission mitigation
and sink enhancement measures promoted rational utilization of agricultural resources in the region. The path coefficient of the
interactive relationship between emission mitigation and sink enhancement measures of agricultrual non-point source pollution and
agricultural development was 0.80. This also suggested that the measures and policies were strong incentive for agricultural
development in the study area. The path coefficient of the relationship between agricultural development and resources utilization
was 0.77, indicating that agro-economic development in the region was based on reasonable agricultural resources utilization.
Emission mitigation and sink enhancement measures positively influenced the coupling process of agricultural eco-economic system.
The path coefficient was 0.85, which suggested that the measures in the study area significantly improved the coupling process. The
utilization of agricultural resources and development positively influenced the process of agricultural eco-economic system coupling.
The respective path coefficients were 0.91 and 0.89, indicating that the coupling process of agro-industry and agro-resources system
conformed to the nature of agricultural development. Considering the structural relationship between the latent variables, it was noted
that under background of non-point source pollution emmission mitigation and sink enhancement measures, agriculturla resources
and economic development were the key elements of system coupling. The elements formed an effective perspective for
understanding the coupling process of the system.

Keywords Three Gorges Reservoir Region; Non-point source pollution; Emission mitigation and sink enhancement;
Agricultural eco-economic system; System coupling; Structural equation model

(Received May 28, 2013; accepted Sep. 29, 2013)

[3-5]

[1-2]
[6-7] (8-9] [5,10-11]

[12-13] [14-15]

[16-17]

>

[18-19]
2

) [20]

1 Rt XHER



1 : 113

107°3'~108°14/, 30°3'~30°35’, , ,

66.45 km, 60.15 km, 2 187 km?,
28 332 2010

243 198 ,
8.435x10* hm?, 5.251x10° hm?,

4.868x10* hm?

1.170x107 t, ,

7.94x10%t 3.76x10°t

6.412x10° t 1.679x10° t,
2.72x10* 121

10 20 ,
5 500 t 8~12
70 t, 1400t 2012
2.2
1.148x10° t  5.64x10* t
3.65x10° t, 8.8x10° t; ,
1.1x10° t, 8x10* {21 , ’
, 10 : ,
. > . y:Ay77+g (D)
i x=AE+6 )
(D) n ,
Vs (2) 4 ,
2 BURRESMHRAE X A, A, x &y
2.1 ,
o (1 2
s n=Bn+Té+¢ 3)
, (3)
B T
, , T



114

2014

22

3 MRBREEHAENBRENGE
3.1

[22]

*1
Table 1

73

m m 13

mitigation and sink enhancement for agricultural non-point source pollution

m
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Variables interpretation and data reliability test list of agricultural eco-economic system under the measures of emission

a
Latent variable Observed variable Definition method Cronbach’s o value
0.735
& Government investment Government investment in the agricultural non-point
Measures of source pollution
emission
mitigation and . . Funding amount of government on farmers’ environmental-
. Policy stimulus . .
sink friendly behavior
enhancement (0: ;1 ;28
for agricultural Agricultural technology training )
non-point . .. . .
source pollution Technical training of eco-agriculture (0: no; 1: yes, and it
did not work well; 2: yes, and a notable effect)
( 1 0~4) (0: ; 1t )+ (0:
Government maintaining strength ;1 )+ (0: ;1
(total value of items scores: 0—4) .- )
Check and accept work of government (0: no; 1: yes) +
fertilizer recommendation technology (0: no; 1: yes) +
guidance for agricultural industry structure (0: no; 1: yes,
and it did not work well; 2: yes, and a notable effect)
/ 0.855
m Proportion of plain and terrace Plain and terrace area/total agricultural land area
Utilization of /
agricultural Per capita farmland Farmland area/family population
resource /
Proportion of forestry and grassland Forestry and grassland area/total agricultural land area
Utilizati f agricultural !
tilization rate of agricultural water Net irrigation water quantity/total irrigation water quantity
resource
m / 0.823
Agricultural Agricultural produce commercialization Commercialized agricultural produce/total agricultural
development rate produce
/
Agricultural benefit-cost ratio Total agricultural income/total agricultural cost
/
Proportion of agricultural income Family agricultural income/family total income
/
Engel’s coefficient of rural residents Food expenditure/living expenditure of residents
4] 0.783
Correlation degree of industry chain and Specific evaluation method was referred to references [4].
s resources
Coulping D, 0~20% 1; 21%~40%
situation of Agricultural resource recycling degree 2; 41%~60% 3; 61%~80% , 4;
agricultural 81%~100% 5
eeo When agricultural resource recycling rate was 0-20%, it
economic
system was evaluated as 1; 21%-40% as 2; 41%—60% as 3;
61%—80% as 4; 81%—100% as 5.
1) 1) Agricultural resources mainly refer to straws of crops and fruit trees,

livestock feces, and biogas residue and slurry.

(1)
; (2)

; (3)

; (4)
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Table 2 Overall model fit test in confirmatory factor analysis of the coupling relationship

Index name Statistic of test Standard or critical value of fit Test result Model fit judgment
Xdf >0.05 0.075 Yes
Absolute fit indices
RMR <0.05 0.093 No
GFI >0.90 0.942 Yes
RMSEA <0.08 0.067 Yes
NFI >0.90 0.915 Yes
Relative fit indices
TLI >0.90 0.947 Yes
CFI >0.90 0.961 Yes
IFI >0.90 0.962 Yes
2
. . sy X R <2 1.73 Yes
Parsimonious fit indices Freedom ratio
143.00<156.00
Yo
AIC 143.00<998.78 e
Theoretical model value is less than 273.84<496.18
caIc saturated model value and 273.84<1 051.12 Yes

independent model value

[20] The standard or critical values of fit are based on reference [20].
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Table 3 Model fit test in confirmatory factor analysis of the coupling relationship

Evaluation item Test result Model fit judgment
0 Yes
Estimated parameters are all in significant level All is non-zero
s . ~0:3 0.52~0.85 Yes
Reliability of observed variables are more than 0.5
. s . ~0.6 0.75~0.93 Yes
Combined reliability of latent variables are more than 0.6
. . ~05 0.60~0.79 Yes
Average extraction of latent variables are more than 0.5
<2.6 2.32 Yes
Absolute value of standardized residuals are less than 2.6 The maximum absolute value is 2.32
<5 Modified index are less than 5 1 5 Only one is more than 5 No
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Policy stimulus

FAEAKEIN
Agricultural technology
training
BONS 5
Government maintaining

strength
JIRRE LT

Proportion of plain
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i
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Measures of emission mitigation
for agricultural non-point source
pollution
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Fig. 2 Standardized path coefficient model of agricultural eco-economic system in Zhong County
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