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Driving Force Filtering and Driving Mechanism Analysis of Urban Agricultural Development in Weifang
County, China
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(1.College of Resources and Environment, Shandong Agricultural University, Taian 271018, China; 2.Kuiwen Branch of Weifang Bureau of
Land and Resources, Weifang 261041, China)

Abstract: As an agricultural nation, the agricultural landscape is the basic appearance and existence in China, but the common existence
often be neglected and contempted. As a new type of design and ideology, the development of urban agricultural landscape will greatly affect
the texture and structure of the urban space. According to the urban agricultural production data and the socio—economic data of Weifang
County, a set of evaluation index system that could analyze quantitatively the driving force of urban agricultural production changes and the
internal drive mechanism was built. The original driving force indicators of economy, society, resources and environment from the time—series
were chosen, and then 15 driving forces from the original driving forces by correlation analysis and principal component analysis were
selected. The degree of influence was analyzed and the driving forces model by means of partial least squares (PLS) was built. The results
demonstrated that the factors greatly influenced the increase of urban agricultural output value in Weifang County were per capita net income
of rural residents, agricultural machinery total power, effective irrigation area, centralized treatment rate of urban sewage, with the driving
exponents 0.250 9, 0.101 9, 0.165 5, 0.133 2, respectively. The negative influence factor was the use amount of agricultural plastic film and
the driving exponent was —0.214 6. The research provides a reference for the development of urban agriculture, as well as a reference for the
related study.
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Table 1 The original driving force indicators of urban agricultural development and its index explanation in Weifang County
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Table 2 Matrix of urban agricultural added value and the driving

force index correlation coefficient in Weifang County
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Table 3 Matrix of the driving force correlation coefficient index system about the urban agricultural added value in Weifang County

it X Xis X X Xy Xy X
X 1.00 0.81 0.77 0.62 0.84 0.77 0.79
Xis 0.81 1.00 0.98 0.61 0.98 091 0.94
X 0.77 0.98 1.00 0.57 0.97 0.89 0.94
Xa 0.62 0.61 0.57 1.00 0.67 0.65 0.55
X» 0.84 0.98 0.97 0.67 1.00 0.96 0.94
X 0.77 091 0.89 0.65 0.96 1.00 0.87
Xo 0.79 0.94 0.94 0.55 0.94 0.87 1.00
Xos 0.55 0.62 0.60 0.51 0.70 0.80 0.49
Xi 0.42 0.46 0.44 0.40 0.54 0.67 0.31
X» 0.51 0.77 0.79 0.11 0.68 0.52 0.82
X 0.89 0.95 0.94 0.73 0.98 0.94 0.95
. -081 -052 -048 -0.77 -0.59 -059 -047
Xu 0.72 0.91 0.91 0.76 0.95 0.94 0.87
Xus -060 -0.75 -080 -031 -0.78 -0.73 -0.92
X -0.62 -048 -044 -0.14 -054 -0.62 -0.55

Xos Xy X X3 X Xu Xss Xas
0.55 0.42 0.51 0.89 -0.81 0.72 -0.60 -0.62
0.62 0.46 0.77 0.95 -0.52 091 -0.75  -0.48
0.60 0.44 0.79 0.94 -0.48 091 -0.80 -0.44
0.51 0.40 0.11 0.73 -0.77 0.76 -031 -0.14
0.70 0.54 0.68 0.98 -0.59 0.95 -0.78  -0.54
0.80 0.67 0.52 0.94 -0.59 0.94 -0.73  -0.62
0.49 0.31 0.82 0.95 -0.47 0.87 -0.92  -0.55
1.00 0.98 0.15 0.65 -0.46 0.68 -0.34  -0.56
0.98 1.00 0.00 0.48 -0.37 0.53 -0.17  -0.50
0.15 0.00 1.00 0.64 -0.01 0.56 -0.80 -0.30
0.65 0.48 0.64 1.00 -0.69 0.94 -0.77  -0.58
-046 -037 -0.01 -0.69 1.00 -0.59 0.24 0.44
0.68 0.53 0.56 0.94 -0.59 1.00 -0.68 -0.46
-034 -0.17 -0.80 -0.77 0.24 -0.68 1.00 0.49
-0.56 -050 -030 -0.58 0.44 -0.46 0.49 1.00
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Table 4 Variance of each principal component included in driving

force about the urban agricultural added value in Weifang County

N - (LR RO

&1t JiZEHI1% FR%
1 10.367 69.113 69.113
2 2.012 13.416 82.529
3 1.190 7.933 90.461
4 0.82 5.48 95.944
5 0.29 1.96 97.907
6 0.16 1.09 98.995
7 0.09 0.58 99.571
8 0.04 0.24 99.816
9 0.03 0.18 100.000
10 2.721E-16 1.814E-15 100.000
11 1.226E-16 8.174E-16 100.000
12 -1.310E-17 -8.736E-17 100.000
13 -6.813E-17 -4.542E-16 100.000
14 -2.002E-16 -1.334E-15 100.000
15 -5.044E-16 -3.362E-15 100.000
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Table 5 The u; value of the driving force index system about the urban agricultural added value in Weifang County

NO. w u, us s us g 7% ug
1 -1.277 9 0.079 1 -0.038 9 0.032 7 -0.003 4 0.009 5 -0.015 1 0.003 4
2 -1.074 8 0.173 6 0.005 9 0.003 2 -0.002 0 -0.018 7 0.014 6 -0.002 4
3 -0.756 2 -0.110 2 0.031 2 -0.108 6 -0.004 8 -0.000 7 -0.013 1 0.007 7
4 -0.714 9 -0.100 3 -0.017 0 0.046 9 0.063 8 0.005 8 0.006 1 -0.018 1
5 -0.581 4 -0.147 0 -0.040 7 -0.006 8 -0.044 7 0.011 9 0.013 2 0.007 4
6 0.337 6 0.073 9 0.181 4 -0.054 0 —-0.084 0 0.008 7 -0.014 6 -0.002 6
7 0.525 2 -0.061 6 -0.022 2 0.115 8 0.093 8 -0.027 5 0.016 6 0.009 8
8 0.851 2 -0.205 6 -0.202 4 0.094 3 0.003 5 0.018 7 -0.024 0 0.002 9
9 1.179 3 -0.002 2 -0.049 0 -0.008 2 0.014 0 -0.046 4 0.039 2 -0.016 7
10 1.511 8 0.300 3 0.151 6 -0.1152 -0.036 0 0.038 6 -0.023 1 0.008 5
& 6 by TR = 2B ER R N gt E R  BUE
Table 6 The t; value of the driving force index system about the urban agricultural added value in Weifang County
NO. t 1> 13 N ts te t7 tg
1 -4.418 7 1.294 5 —-0.064 1 0.493 2 0.039 5 -0.304 3 -0.219 4 0.171 1
2 -4.065 0 1.840 0 0.094 8 0.071 4 -0.134 2 -0.223 1 0.2310 -0.134 9
3 -2.103 6 -1.5519 —-0.802 9 -1.4158 -0.0357 —0.758 8 -0.101 4 0.231 8
4 -2.001 3 -0914 4 0.310 2 -0.230 7 0.450 9 0.655 3 -0.227 0 -0.564 4
5 -1.414 7 -1.166 3 -0.492 4 0.517 5 -0.212 8 1.386 2 0.390 3 0.234 5
6 0.858 8 -1.180 5 1.3209 0.408 1 -0.487 9 -0.3227 -0.324 4 -0.083 5
7 1.9109 -0.432 4 0.970 4 0.300 4 0.429 5 -0.601 6 0.499 2 0.304 5
8 34412 -0.0355 -1.120 9 1.238 8 0.143 9 -0.290 0 -0.397 9 0.065 5
9 3.847 4 0.513 8 -0.593 2 -0.302 9 -0.209 9 -0.395 3 0.425 7 -0.487 9
10 39450 1.632'5 0.377 2 -1.080 0 0.016 7 0.854 3 -0.276 1 0.263 4
7 #ymE TR LS NERS HIERME RS20
Table 7 Statistic test of the driving force index system about the urban agricultural added value in Weifang County
iH Uy U, us Uy us U u; us
FRUEAL SRR R 0.975 3 0.988 4 0.994 0 0.996 5 0.997 8 0.997 9 0.998 2 0.998 3
PRUEIL IR TY Press 522 0.373 0 0.278 6 03128 0.215 1 0.173 3 0.171 6 0.088 6 0.067 3
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Figure 2 The curve of actual value and fitting value about

the urban agricultural added value in Weifang County
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