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Factors influencing utilization rate of Yangtze River shoreline in Jiangsu Province / CHEN Da'?, ZHONG Jing',
WU Teng'?, LIU Zhenshu' , LTAO Yingdi'?* (1. College of Harbour, Coasial and Offshore Engineering, Hohai University
Nanjing 210098 , China; 2. Yangize Institute for Conservation and Development , Hohai University, Nanjing 210098, China)
Abstract: The changing pattern of the Yangtze River shoreline utilization rate in Jiangsu Province from 2002 to 2018 was
analyzed based on related data. Principal component analysis and sensitivity analysis were used to analyze factors that may
affect the Yangtze River shoreline utilization rate. The results show that the utilization rate of the Yangtze River shoreline in
Jiangsu Province gradually increased with time, and the change of shoreline utilization rate can be divided into two stages.
Before 2016, the increase in the utilization rate of the shoreline had a significant effect on promoting social and economic
development ; after 2016, more attention has been placed on the improvement of efficiency of shoreline utilization. It is also
concluded that the number of employees, the number of factories, and the throughput of inland river ports are currently the
most important factors of the utilization rate of the Yangtze River shoreline in Jiangsu Province. Through implementing the
ecological and environmental protection measures of the Yangtze River shoreline, the industrial structure can be further
optimized, the utilization efficiency of the shoreline can be improved, and the high-quality development of Jiangsu Province
can be promoted.
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Fig.1 Changes in shoreline utilization rate and GDP

of Jiangsu Province with time
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Fig.2 Changes in total amount of water consumption

and industrial wastewater discharge with time
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Table 1 Factors influencing utilization rate of Yangtze River shoreline in Jiangsu Province from 2002 to 2018

SRy X\ /M2 Xy/feom XAt X/ TN X/ Tt Xg/A X/t Xe/fet Xo/FHwd Xo/Fm® X;)/mm
2002 1110 5604 3892 4473 40005 21476 112 26 479 268 922
2003 1162 6787 4493 4500 45635 23862 124 25 422 619 1256
2004 1368 8537 5232 4537 58783 27123 124 26 515 201 800
2005 1462 10658 6649 4579 69 162 32224 137 30 518 467 1084
2006 1545 12460 7961 4629 78676 36319 130 29 540 404 1021
2007 1815 14697 9784 4678 96 455 41841 122 27 545 498 1089
2008 2096 17312 11948 4701 105536 45818 113 26 549 378 994
2009 2256 18939 13711 4727 120543 60817 107 27 549 400 1032
2010 2531 22202 17229 4755 143 837 64136 105 26 552 384 990
2011 3051 25790 20947 4758 160 898 43368 105 25 556 492 1012
2012 3400 27822 23649 4760 172172 45859 99 24 552 373 954
2013 3447 29888 27355 4760 187067 48787 94 22 499 284 833
2014 3607 31742 30774 4761 197 343 48708 90 20 481 399 1045
2015 3952 33031 34272 4759 203107 48488 84 21 461 582 1257
2016 4040 34620 38692 4756 209 857 47900 57 18 453 742 1411
2017 4045 38655 43170 4758 223803 45414 41 15 466 393 1007
2018 4142 41249 47205 4751 225100 45675 31 14 460 378 1088
HIE 2649 22353 20410 4685 137528 42813 99 24 505 427 1047
b2 1121 11505 14294 102 65074 11610 30 4 44 132 151
F2 FEMIEREXEER
Table 2 Correlation matrix of factors
ﬂz'ﬁr*ﬁb*ﬂ? Xl XZ X3 X4 XS XG X7 XS XQ X]O Xll
X, 1.000 0.990 0.969 0.859 0.995 0. 604 -0.861 -0.854 -0.263 0.242 0.265
X, 0.990 1.000 0.982 0.863 0.995 0.619 -0.890 -0.871 -0.250 0.204 0.239
X; 0.969 0.982 1.000 0.759 0.966 0.503 -0.946 -0.936 -0.401 0.235 0.304
X, 0.859 0.863 0.759 1.000 0.889 0.873 -0.595 -0.534 0.198 0.183 0.129
X5 0.995 0.995 0.966 0.889 1.000 0.655 -0.855 -0.838 -0.217 0.215 0.233
Xe 0.604 0.619 0.503 0.873 0.655 1.000 -0.384 -0.264 0.341 0.102 0.076
X; -0.861 -0.890 -0.946 -0.595 —-0.855 -0.384 1.000 0.967 0.486 -0.164 -0.277
Xg -0.854 -0.871 -0.936 -0.534 —0.838 -0.264 0.967 1.000 0.614 -0.201 -0.304
Xy -0.263 -0.250 -0.401 0.198 -0.217 0.341 0.486 0.614 1.000 -0.369 -0.513
Xio 0.242 0.204 0.235 0.183 0.215 0.102 -0.164 -0.201 -0.369 1.000 0.956
X 0.265 0.239 0.304 0.129 0.233 0.076 -0.277 -0.304 -0.513 0.956 1.000
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Table 3 Eigenvalue of each principal component and

cumulative variance contribution rate

v e P = 7T X

EHy T ﬁj@tﬁ . fﬁgf
1 6.921 62.921 62.921
2 2.263 20.569 83.489
3 1.427 12.976 96. 465
4 0.205 1.862 98.327
5 0.130 1.179 99.506
6 0.030 0.275 99.782
7 0.013 0.114 99. 895
8 0.008 0.075 99.971
9 0.002 0.019 99.990
10 0.001 0.006 99.997
11 0.000 0.003 100. 000
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Table 4 Principal component loading matrix

3‘3}7&4% Xl XZ XB X4 XS Xﬁ X7 XS X‘) Xl() Xll
1 0.981 0.986 0.985 0.828 0.981 0.607  -0.914 -0.898 -0.345  0.322 0.369
2 0.102 0.128  -0.016 0.439 0.157 0.531 0.097 0.206 0.793 -0.686  -0.765
3 -0.020  -0.048  -0.147 0.328 0.001 0.480 0.300 0.366 0.417  0.637 0.511

RS ERAESREERE

Table 5 Principal component score coefficient matrix
H‘Eﬁiﬁ XI XZ X3 X4 XS X6 X7 XS X9 XIO Xll
1 0.136 0.144 0.170 0.023 0.130 -0.047 -0.201 -0.217 -0.160 -0.116 -0.077
2 0.061 0.056 -0.034 0.321 0.088 0.412 0.134 0.199 0.422 0.107 0.026
3 -0.008 -0.029 -0.027 0.034 -0.016 0.065 0.071 0.066 -0.081 0.518 0.489
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Table 6 Comprehensive index weights and rankings

PR R HEE || PEIIRRE SERRGE R
X 0.179 2 5 X, -0.1257 11
X, 0.180 5 4 Xq -0.106 8 10
X, 0.158 1 6 X, 0.0518 7
X, 0.213 6 1 X 0.038 1 8
X; 0.186 3 3 X 0.0285 9
X 0.196 3 2
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Table 7 Comprehensive principal component

scores and rankings

i B BT =T OKRIRAKR A TN G
TS MRS AR RS S HiK

2002 -0.6666 -1.9163 -0.9868 -0.5222 -0.9416 17
2003 -0.9048 -1.9568 1.5940 -0.1957 -0.7650 14
2004 -0.6468 -1.1350 -1.6458 -0.4470 -0.8540 16
2005 -1.2182 -0.2983 0.4193 -0.0069 -0.7735 15

2006 -1.0618 0.1137 -0.0702 0.0143 -0.6538 13
2007 -0.9451 0.5272 0.4922 0.1723 -0.4224 12
2008 -0.6024 0.6209 -0.3118 0.0873 -0.2918 11
2009 -0.6070 1.3014 -0.0243 0.2645 -0.1174 10
2010 -0.3932 1.5440 -0.2374 0.2868 0.0393 9
2011 -0.1611 0.9326 0.0902 0.2035 0.1021 8
2012 0.1902 0.8455 -0.5870 0.0977 0.2174 7
2013 0.7270 0.2759 -1.2635 -0.1072 0.3502 6
2014 0.7893 0.1679 -0.1406 0.0163 0.5129 5
2015 0.7446 0.1436 1.2696 0.1943 0.6628 4
2016 0.9573 -0.0257 2.2841 0.2911 0.8934 3
2017 1.8028 -0.5015 -0.5231 -0.1710 0.9633 2
2018 1.9959 -0.6393 -0.3587 -0.1781 1.0778 1

®8 TFHEREMAE

Table 8 Average sensitivities and rankings

W febr SFHEUREE  HER || PR PRBURE HEA
X, 2.06 6 X, 17.87 3
X, 0.69 9 X, 2.54 5
X, 0.50 11 X, 35.71 2
X, 114.88 1 X 0.53 10
X, 0.89 8 X, 1.14 7
X, 3.06 4
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