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Sustainable development analysis of water ecology
in Lanzhou section of the Yellow River based on harmony theory
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(1. College of Civil Engineering ,Lanzhou Jiaotong University ,Lanzhou 730070, China ;2. Research Institute of

Water Transfer Engineering and Water Transport Security, Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract; Sustainable development of ecology has become a major issue for the socio — economic develop-
ment. As the environmental protection and ecological issues become more and more prominent, it is ur-
gent to conduct an in-depth exploration and analysis of sustainable development of ecology. Therefore,
the harmony theory was applied to construct an indicator system based on five harmony systems, which
are society, economy, water ecology, water resources, and water environment. 22 indicators were select-
ed for the analysis of the water ecological sustainability of the Yellow River Lanzhou. The results show
that the sustainable development capacity of water ecology in Lanzhou section of the Yellow River has
been increasing year by year. The sustainable development of water ecology was classified as level V —
extremely unsustainable from 2010 to 2012, level [V - unsustainable from 2013 to 2014, level Il - al-
most unsustainable from 2015 to 2016, and level II — generally sustainable in 2017. In addition, it has
not yet reached the optimal stage. The sustainable development of water ecology in Lanzhou section of the
Yellow River is facing great challenges, it is necessary to strengthen the environmental protection and im-
prove the ecological carrying capacity so as to improve its sustainable development capacity.
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A4y ;z;?z A A, Ay, B, B, By B ¢ ¢, ¢ €, Cs C¢ C; D D, Dy D, E E, E; E,
a 0.92 0.63 0.00 0.30 0.55 0.19 0.42 0.79 0.52 0.69 0.65 0.81 0.80 0.67 0.51 0.84 1.00 0.27 0.64 0.74 0.77 0.73
014 b 0.08 0.37 1.00 0.70 0.45 0.81 0.58 0.21 0.49 0.31 0.35 0.19 0.20 0.33 0.49 0.16 0.00 0.73 0.36 0.26 0.23 0.27
i 0.750.41 0.19 0.47 0.52 0.32 0.51 0.65 0.61 0.61 0.62 0.56 0.71 0.57 0.41 0.72 0.84 0.41 0.58 0.64 0.66 0.64
j 0.08 0.37 1.00 0.70 0.45 0.81 0.58 0.21 0.49 0.31 0.35 0.19 0.20 0.33 0.49 0.16 0.00 0.73 0.36 0.26 0.23 0.27
a 0.92 0.66 0.39 0.35 0.72 0.46 0.40 0.89 0.75 1.00 0.97 0.89 0.87 0.83 0.39 0.67 1.00 0.40 0.87 0.94 1.00 0.91
2015 b 0.08 0.34 0.61 0.65 0.28 0.54 0.60 0.11 0.26 0.00 0.03 0.11 0.13 0.17 0.61 0.33 0.00 0.60 0.13 0.06 0.00 0.09
i 0.75 0.46 0.47 0.50 0.60 0.47 0.50 0.72 0.70 0.80 0.78 0.64 0.74 0.68 0.35 0.63 0.86 0.48 0.72 0.76 0.80 0.74
j 0.08 0.34 0.61 0.65 0.28 0.54 0.60 0.11 0.26 0.00 0.03 0.11 0.13 0.17 0.61 0.33 0.00 0.60 0.13 0.06 0.00 0.09
a 0.91 0.72 0.04 0.99 0.97 0.68 0.25 1.00 0.82 1.00 1.00 1.00 0.99 1.00 0.23 0.54 0.97 0.62 1.00 1.00 1.00 0.97
016 b 0.09 0.28 0.96 0.01 0.03 0.32 0.75 0.00 0.19 0.00 0.00 0.00 0.01 0.00 0.77 0.46 0.03 0.38 0.00 0.00 0.00 0.03
i 0.75 0.56 0.23 0.80 0.78 0.61 0.43 0.80 0.73 0.88 0.88 0.80 0.80 0.96 0.29 0.54 0.77 0.60 0.80 0.83 0.89 0.78
j 0.09 0.28 0.96 0.01 0.03 0.32 0.75 0.00 0.19 0.00 0.00 0.00 0.01 0.00 0.77 0.46 0.03 0.38 0.00 0.00 0.00 0.03
a 0.91 0.77 0.44 1.00 1.00 0.85 0.23 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.03 0.62 1.00 0.66 1.00 1.00 1.00 1.00
017 b 0.09 0.23 0.56 0.00 0.00 0.15 0.77 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.97 0.38 0.00 0.34 0.00 0.00 0.00 0.00
i 0.750.62 0.53 0.88 0.81 0.71 0.41 0.82 0.80 0.95 0.89 0.83 0.82 0.91 0.21 0.61 0.91 0.62 0.91 0.94 0.95 0.90
j 0.09 0.23 0.56 0.00 0.00 0.15 0.77 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.97 0.38 0.00 0.34 0.00 0.00 0.00 0.00
&S 2010 -2017 FEAZMRHELZREFNIERNEERE
FEHR 2010 4 2011 4F 2012 4 2013 4F 2014 4 2015 4 2016 4F 2017 4
A, 0.74 0.71 0.73 0. 69 0. 69 0.69 0.67 0. 68
A, 0.38 0.10 0.19 0.13 0.13 0.19 0.33 0.42
A, 0.57 -0.29 0.26 -0.64 -1.00 -0.19 -0.91 -0.08
B, -1.00 -0.97 -0.85 -0.68 -0.34 -0.25 0.79 0. 88
B, -1.00 -1.00 -0.88 -0.69 0. 08 0.35 0.75 0. 81
B, -0.63 -0.47 -0.29 0.16 0.20 0.33 0.57 0. 87
B, 0. 80 0.74 0. 66 0. 63 0.58 0.42 0.22 0.21
C, -0.24 -0.07 0.02 0.42 0.47 0. 63 0. 80 0.82
C, -0.89 -0.23 0.34 0.02 0. 08 0.45 0.56 0.79
(0N -1.00 -0.62 -0.34 0.01 0.32 0. 80 0. 88 0.95
C, -1.00 -0.63 -0.34 -0.07 0.28 0.76 0. 88 0. 89
Cs -0.73 -0.30 -0.15 0. 06 0.42 0.56 0. 80 0.83
Cq -0.77 -0.39 0.03 0.26 0.52 0.62 0.79 0.82
(on -0.40 0. 06 -0.38 0.16 0.28 0.53 0.96 0.91
D, 0.70 0. 64 0.59 0.22 -0.04 0.24 0.52 0. 64
D, 0.57 0.47 0.92 0. 69 0.58 0.31 0.08 0.24
D, 0.58 -0.35 -0.67 0. 84 0. 84 0. 86 0.74 0.91
D, —-0.80 -1.00 -0.35 0.14 0.17 0.22 0.44 0.53
E, -1.00 -0.87 -0.40 0.34 0.54 0. 61 0. 80 0.91
E, -1.00 -0.41 -0.28 0.01 0.40 0.71 0.83 0.94
ks -0.96 -0.69 -0.22 0.16 0.45 0. 80 0. 89 0.95
E, -1.00 -0.24 0.35 0.12 0.40 0.67 0.76 0.90
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IKBIR R GG 0.05 0.00 0.01 0.06 0.04 0.03 0.01 0.01
KA P R G R -0.18 -0.16 -0.05 0.01 0.07 0.13 0.15 0.17
SRR -0.27 -0.32 -0.11 0.01 0.11 0.31 0.43 0.53
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