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Abstract
Yearbook of Shandong Province during 2005 —2014 and Bulletin of Water Resources in Shandong Province, selecting 14 indicators such as total

(1. Key Lab of Southwest Land Resource Evaluation and Monitoring of Ministry of Education, Si-

[ Objective | The aim was to study water resource carrying capacity status in Shandong Province. [ Method] According to Statistical

population, urbanization rate, total amount of water resources, the indicator system was established, the characteristic value and contribution rate
of principle component was calculated by using principle component analysis method. Two principle component factors influencing water resource
carrying capacity in Shandong Province were obtained, the tendency during 2005 —2014 was evaluated. [ Result] Under the situation of water re-
source relative shortage, the carrying capacity increased year by year from 2005 to 2014, which may be related to population, economic develop-
ment and comprehensive utilization status of water resource. | Conclusion] Transforming the economic development mode and applying science

and technology can effectively alleviate the pressure of water resources and improve the carrying capacity of water resources.
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Table 1 The correlation coefficient matrix of water resource carrying capacity factors in Shandong Province

Feh5 Index X, X, X, X, X X X X, X X X, X3 X,
X, 1. 000

X, 0.994  1.000

X, 0.991  0.990  1.000

X, -0.792 -0.789  0.768  1.000

X 0.987 0.974 0.963 -0.791 1. 000

X -0.542 -0.487 -0.530 0.267 -0.630 1. 000

X, 0.139 0.105 0.140 0.152  0.232 -0.76l 1. 000

Xy 0.069 0.039 0.067 0.181 0.166 -0.696 0.992  1.000

X, 0.163 0.129 0.168 0.170  0.250 -0.792  0.992 0.972  1.000

X -0.540 -0.465 -0.501 0.461 -0.630 0.875 -0.452 -0.380 -0.479 1.000

X, -0.629 -0.595 -0.636 0.269 -0.689 0.955 -0.780 -0.715 -0.817 0.723 1. 000

X, 0.659 0.660 0.641 -0.548 0.715 -0.713 0.501 0.446 0.536 -0.598 -0.752  1.000

Xy 0.987 0.995 0.989 -0.765 0.955 -0.450 0.103 0.038 0.126 -0.406 -0.580 0.632  1.000

Xy, 0.933  0.952 0.943 -0.737 0.872 -0.236 -0.104 -0.160 -0.087 -0.236 -0.377 0.426  0.964 1.000
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Table 2  Characteristic value, principle component contribution rate

and cumulative contribution rate
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Principle Characteristic Contribution ontributi
component value rate // % comribrion

rate // %
8.437 60.267 60.267
2 4.090 29.214 89.481
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Table 3 Principle component load matrix

e F 4y Principle component

Index 1 2

X, 0.938 0.331
X, 0.919 0.371
X, 0.929 0.332
X, -0.699 -0.521
X, 0. 965 0.228
X -0.780 0. 549
X, 0.443 -0. 867
Xq 0.373 -0.877
X, 0. 468 -0. 865
X -0.702 0.293
X, -0. 841 0.493
X, 0.812 -0.200
X, 0.903 0.382
X, 0.769 0.570
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A, =0.32X, +0.32X, +0. 32X, —0. 24X, +0. 33X, -0.27

X, +0. 15X, +0. 13X, +0. 16X, —0. 24X,, — 0. 29X,
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Table 4 Characteristic vector matrix

F545 Index T, T,

X, 0.32 0.16
X, 0.32 0.18
X, 0.32 0.16
X, -0.24 -0.26
X 0.33 0.11
X -0.27 0.27
X, 0.15 -0.43
X 0.13 -0.43
X, 0.16 -0.43
Xy -0.24 0.14
X, -0.29 0.24
X 0.28 -0.10
X 0.31 0.19
X 0.26 0.28
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Table 5 Comprehensive score of water resource carrying capacity in
Shandong Province during 2005 —2014

A4 Year A, A, F

2005 -4.2039 0.575 6 -2.3654
2006 -5.050 7 2.589 17 -2.2874
2007 -1.2450 -3.7822 -1.8553
2008 -0.730 5 -1.8732 -0.987 5
2009 0.794 4 -1.9427 -0.088 8
2010 -0.0358 1.378 3 -0.3811
2011 1.6390 -0.597 4 0.8132
2012 2.3030 0.407 5 1.507 0
2013 2.8310 1.289 4 2.082 8
2014 3.698 6 1.955 1 2.800 2
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Fig.1 The variation trend of water resource carrying capacity
in Shandong Province during 2005 —2014
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Table 2 Recovery rate and precision degree of each element

e o
3 Ele- Content bﬂg(ﬁiﬁ;diiiz standard bt Content fﬁf?ﬁ(;n?slandard Pl RSD /] %
ment material // ug Added amount // ug material // ug Recovery rate // %

Fe 2.137 4.000 6.007 100. 81 0.52
Mg 1.828 4.000 5.836 97.96 0.33
Ca 1.622 2.800 4.328 99.99 0.36
K 2.081 4.000 6.038 98.91 0.51
Cu 1.985 4.000 5.965 99. 65 0.43
Pb 0.337 1.600 2.083 99.25 0.58
Cr 0.179 1.600 1.883 96. 83 0.59
Cd 0.848 1.600 2.215 99.67 0.98
Zn 1.897 2.400 4.088 97.99 0.66
Mn 1.388 2.400 3.692 99.67 0.33
Ni 0.560 1.600 2.141 99.35 0.59

2.3 BE@TE B 3 AL, TR AR AR A 2 FhOT
TR RE KDAFRE SRR (ARG RARZEAN K, TERE

i, Fe Mg,Ca . K.Zn Mn iX 6 Fffim Ju R & &5 e, 1M Cu,
Pb.Cr.Cd.Ni 3% 5 Mg Ec R &8,
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Table 3 Detection results of different digestion methods ne'g
T J7# Digestion method Fe Mg Ca K Cu Pb Cr Cd 7n Mn Ni
T Wet digestion 2768.33 4698.82 4184.28 4189.36 9.66 10.09 11.99 8.81 378.22 283.89 10.82
FIH % Dry digestion 2 869.88 4867.71 3959.12 3 892.56 9.67 10.59 19.22 4.23 350.78 249. 46 13.83
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TEBIFSE A3 B 02 ¢ Al R T e A B8R K o B KA
TG T 1k ) 5 ok k£ Fe Mg, Ca K, Cu,Pb,Cr.Cd,
Zn Mn 1 Ni 3& 11 Moo R M &, SR80, BTl 4
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