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Assessment of soil and water conservation technology of Zhifanggou watershed

based on evaluation indices

QIAO Mei' WANG Jijun'>"  ZHAO Xiaocui' LI Yue' HAN Xiaojia®
1 Northwest Agriculture and Forestry University Yangling 712100 China

2 Institute of Soil and Water Conservation Chinese Academy of Sciences and Ministry of Water Resources Yangling 712100 China

Abstract: Based on ecological technological attributes application implementation effects and the characteristics of their
latent variables an index system in two scenarios was generated with the latent variables as the background and the index
system in two scenarios was verified in the Zhifanggou watershed. The evaluation results in both scenarios are consistent with
the actual conditions. The interaction between soil and water conservation technology their application and technical
systems are directly associated with latent variables. To accurately elucidate the nature of soil and water conservation
technology to clarify the application process of soil and water conservation technology in the Zhifanggou watershed and the
technical system of soil and water conservation based on the data regarding "Eco-technical evaluation methods indicators
and evaluation model development” and the survey data of farmers in May 2018 the technology maturity technical
application difficulty technical suitability technical benefits and technology promotion potential were assessed. The soil

and water conservation technology evaluation index system includes five first-devel indicators and 14 second-evel indicators.
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The indicators are interpreted and the criteria are judged. The soil and water conservation technology of the Ansai
Zhifanggou watershed was evaluated via mutual verification of the first and second indicators. The comprehensive assessment
scores of soil and water conservation technology in stages of the Zhifanggou watershed are 0.5399 ( 0.5191) 0.6724 ( 0.
6628) and 0.7866 ( 0.7748) ( the values in parentheses are the secondary indicators) . The comprehensive effect of soil and
water conservation technology and its application in the basin has continuously improved because the water and soil
conservation technology system is continuously optimized and the coupling degree of soil and water conservation technology

selection and application elements is continuously improved.

Key Words: Soil and water conservation technology; latent variables; evaluation indicators; evaluation;

Zhifanggou watershed
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1

Table 1 Soil and water conservation technology evaluation index system and weight

y Xi-5 X1-5 Y X117 %52 X117 x50 X1-5
Target layer y Primary indicator x;_s  The weight of x,_s relative to y Secondary indicators x|, —xs,  x,; x5, weight relative to x,_5
X 0.2241 Xy 0.3665
Soil and water conservation X1 0.3944
technology assessment X3 0.2391
%) 0.1499 £ 0.4818
Xy 0.5182
X3 0.2983 X3 0.2821
X3 0.3649
33 0.1847
X34 N 0.1683
Xy 0.2292 X4 0.4232
Xy 0.3591
Xy3 0.2177
xs 0.0985 X5 0.6578
Xs) 0.3422
2.2
2016 .2017
( 2o
2
Table 2 Interpretation and evaluation criteria for soil and water conservation technology evaluation indicators
Primary indicator Custom method Secondary indicators Custom method
X1 1 -
%, Technology maturity -5; 5;
-4,
-4, 3;
3; 2; -1
Xip 5
_2’ _4’ —
-1 3; 2;
1
X3 -5;
-4,
. 3,
N 2; -1
X, N -5, Xy
%, Technical application difficulty . 4 -1
. 3; . 2
2; N -1 3;
4
5
X2
_5’
-4,
-3;
_2'

-1
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Primary indicator Custom method Secondary indicators Custom method
X3 -5; -4 - Xy N N
x5 Technical suitability 3; 2; -1 -5, N N
4 N
N 3, -
. . 2;
N N -1
32
_5;
4
_3;
2 -1
33
-5:
4,
-3;
2:
-1
X34 N N
-5; N
4
-3; N
2:
-1
Xy -5, -4, X4 -5;
x4 Technical benefit 35 2 -4,
1 3,
2:
-1
L2 -5;
4
-3;
2:
4
43
5
4
3:
2:
-1
xs -5, -4, -3; 2, g s;
x5 Technology promotion potential - -4
_3;
_2;
-1

http: //www.ecologica.cn



5792

39

Primary indicator

Custom method

Secondary indicators

Custom method

Xs5p
-5;
-4
3;
2
-
3
31
483 mm
6—9 ; 73.6% 7—8 46.3% o
8.06k m/km’ 1100—1400 m. 11938
76.5% 724.5 kg/hm’ o 1940
51.5% 1958
0.35 km’ 14000 t/( km® * a) “ 7 ",
8.27 km*> 3 64 hm’(2015 )
. 2015 49.53 hm’. 2015
124 598 209 7102.17
16.9%
20 70 T N
»” . . ) 5 40 2015
385.67 hm’ 77.64% o
32
321
. 1617
1973—1983 [) .1984—1998 II) .1999 ( )
1973—1983( I)
+ o+ (<) ) (515 |
+ "(15°—259 ¢ / + ( 259 ¢ + ( )”
1984—1998( )
“ + + + T ) /( ) +
+ + N ) + + ( ) + (5°—15°)"
( ) + T ) /( ) + + e / / +
"(15°—259 ¢ + L ’
(>259 ° .° " )" o
1999—( 1)
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+ + (<5 | )
+ ¢ / / + T(5°—159 ¢ / / +
¢ T(15°—259 ¢ T(>25°)” o
3.2.2
2018 5
N 3 N
o 10
1—1.5h 35 30 ( 3).
3
Table 3 Basic information of the survey table
Category Specific contents
Basic family situation . .
Use of technology . \ \ \

Returning farmland to forests

3.2.3

01
o ( 4

4

Table 4 Dimensionalization of data of various indicators in the evaluation of soil and water conservation in the Zhifanggou watershed

I I I
Indicator name Stage 1 (1973—1983) Stage 1 ( 1984—1998) Stage T ( 1999— )
X
b ) 0.5360 0.6200 0.7780
x, Technology maturity
%
" o 0.3840 0.5540 0.7060
%,; Technical integrity
e 0.5800 0.6400 0.8300
%1, Technical stability ' ’ ’
X13
. 0.3880 0.4360 0.4840
%13 Technological advancement
N 0.6960 0.7120 0.7480
%, Technical application difficulty ' ’ ’
= 0.8009 0.8384 0.7320
x5, Skill level requirement level ’ o T
X2
- 0.7920 0.8640 0.8880
%5, Technology application cost
X3
0.6020 0.6420 0.7900
x5 Technical suitability
x31
T 0.3560 0.5940 0.7840
x3, Target suitability
X32
0.7020 0.7560 0.8340

X3, Site suitability
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I | i}
Indicator name Stage 1 (1973—1983) Stage II ( 1984—1998) Stage II( 1999— )
X33
. 0.4960 0.6200 0.7600
%33 Economic development
oo 0.6160 0.6720 0.7960
%34 Policy and regulatory suitability ’ ’ ’
x“ 0.4123 0.7240 0.8400
x4 Technical benefit ’ ’ ’
o 0.4240 0.7000 0.8400
%41 Ecological Benefits ’ ’ ’
X4z
. . 0.3600 0.6640 0.7960
%4, Economic benefit
e 0.3440 0.5360 0.7800
%43 Social benefit - o ’
Xs
) . . 0.4200 0.6120 0.7304
x5 Technology promotion potential
N 0.3920 0.6080 0.7560
xs5; Technology and future development ’ ’ ’
Xs52
. . 0.5400 0.6200 0.6600
x5, Technical alternative
324
( Linear Weighted Sxm Method) 0
n
R=73% WX
j=1
- R I/VJ J ° X.f J °
5 ( 4
5
( 5o
5
Table 5 Evaluation results of soil and water conservation technology at various stages of the Zhifanggou watershed
Technical licati Technol ti
Technology maturity o th-d .app ication Technical suitability ~ Technical benefit echnotogy p-romo on Overall ratings
difficulty potential
P}} I 0.1201 0.1036  0.1043  0.1194  0.1796  0.1646  0.0945  0.0879  0.0414  0.0436  0.5399 0.5191
ase
PhH 1 0.1389 0.1254 0.1067 0.1277 0.1915 0.2002 0.1660 0.1493 0.0603 0.0603 0.6724 0.6628
ase
th I 0.1743  0.1573  0.1121 0.1218  0.2357  0.2386  0.1926  0.1859  0.0719  0.0712  0.7866 0.7748
ase
18
¥y
5 (0 0.2 (0.2 0.4 (0.4 0.6 (0.6 0.8 (0.8 1 .
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Fig.2 Comprehensive evaluation results of soil and water conservation technology in the Zhifanggou watershed
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