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Relationship between industrial structure and water utilization structure of old
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Abstract: To clarify the interaction and response relationship between industrial structure and water consumption structure
in Benxi City, the location entropy, grey correlation degree, coordination degree of industrial structure and water structure
and structural deviation coefficient were analyzed. The results are as follows. From 2008 to 2017, the development of
primary industry in Benxi was stable, the secondary industry grew slowly after a sharp decline, and the tertiary industry
became the pillar industry of Benxi after 2016. The proportion of industries was adjusted from 0.06:0.60:0.34 in 2008 to
0.06 :0.44 :0.50 in 2017. Heavy industry and chemical industry, which used to be dominant in the past, showed a
downward trend, and the industrial structure has changed. The average water consumption ratio of the three industries was

adjusted from 0.39:0.59:0.02 in 2008 to 0.41:0.51:0.07 in 2017 and the total water consumption decreased by more than

one fourth. In the industries above designated size, the water consumption of most industries increased with the increase of
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output value, and the production process should be further transformed; Smelting and Pressing of Ferrous Metals, with the
highest output value, can be used as an industry to support the development from the perspective of water resources
development and utilization. Ferrous Metals Mining and Dressing, Medical and Pharmaceutical Products, Nonmetal
Minerals Products and Smelting and Pressing of Ferrous Metals industries with relatively large production scale gradually

developed towards a balanced state of water use structure, and it still needs some time to achieve coordination.

Key Words: industrial structure; water utilization structure; location entropy; structural coordination; structural

deviation coefficient
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Fig.1 Changes of three marine industrial in Benxi City from 2008 to 2017
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Table 1 Industrial classification code for national economy activities
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F2 2008—2017 FFE = MK 470 = E/ (10800)
Table 2 Output value of secondary industry above designated scale from 2008 to 2017

Al Years B08 B10 B15 B26 B27 B30 B31 B33 B34 B35 B36 D44
2008 97.9 3.3 4.9 17.9 9.0 30.2 692.9 9.0 10.3 5.5 12.2 14.5
2009 82.9 5.9 7.0 19.8 11.9 22.9 830.8 12.7 15.0 2.6 16.7 8.5
2010 1344.5 121.8 98.4 271.6 212.9 343.6  10835.1 174.1 271.6 34.6 263.9 108.0
2011 2212.7 200.8 115.1 250.4 922.1 455.4  13432.6 107.9 298.3 77.9 180.7 111.2
2012 3222.5 342.5 148.1 355.8  1195.5 654.5 13792.1 215.6 303.2 144.9 245.3 136.5
2013 3522.0 431.5 180.3 470.7  1773.0 735.7 14097.2  350.2 413.2 236.1 265.2 140.1
2014 4175.2 556.9 223.8 631.3  2083.9 892.1  12202.2  520.5 510.2 264.5 252.1 119.2
2015 3013.9 354.7 256.5 4925  1698.4 629.9 8484.3 423.5 435.3 208.2 221.3 107.6
2016 441.4 25.3 45.8 41.2 330.4 171.1 5783.1 124.9 43.2 6.3 79.1 127.7
2017 556.7 29.6 42.3 76.9 276.4 221.7 9815.9 179.1 48.9 22.8 94.6 128.5

g5 b AR — L K SRR S AR Ty i R IE T Bk 5 g A 5 = Ko, g b
B O AR BT R S P 5 e N AR T 7 R EE Tl Ak Tl #8230 F B 4, A
B27 Fl B31 SRR LIS o] LA @ AR T 72 M 2540 & A T — o R B () B e 7
212 HIK45th

AR =K K AR IE O 3 R

12 - B =l 3R] A e R b ] - 30000
—— By —|— B —A— HEP

25000
o

20000
15000

10000

Fi7k & Water consumption/( X 10*m?)

5000

FH 7k & LB 5] Proportion of water consumption

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
AEA Year

B3 ZAET 2008—2017 £ & 7=l Ak SR

Fig.3 Water consumption of various industries in Benxi City from 2008 to 2017
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Table 3 Water consumption of secondary industry above designated scale from 2008 to 2017

AR Years B0O8 B10 B15 B26 B27 B30 B31 B33 B34 B35 B36 D44
2008 3310.6 11.5 45.0 257.3 32.1 557.6  11887.5  19.0 24.7 4.0 42.2 681.9
2009 1383.3 11.7 76.6 374.9 38.1 477.8  15939.1 14.9 31.0 4.6 45.5 314.3
2010 1065.1 12.1 75.5 182.4 65.5 3159 18312.5 8.3 27.7 4.3 36.7 300.5
2011 2057.4 2.4 41.2 164.1 63.5 405.1  16060.9 7.9 48.5 2.4 56.9 556.9
2012 2573.4 3.5 50.1 351.4 1186 404.3 127881 9.3 27.7 1.5 69.5 1489.3
2013 2511.3 5.6 55.0 3154 1477 405.9 72013 15.3 143.9 2.5 62.1 1441.5
2014 2632.9 6.1 56.4 2723 183.6 441.5 70122 23.9 148.3 2.9 45.6 1352.4
2015 2278.8 6.0 61.2 261.0  206.3 432.1 5889.5  21.4 153.0 2.9 37.1 495.7
2016 1785.5 3.7 56.9 250.9  150.4 367.7 5138.6  34.0 134.2 0.4 20.1 485.1
2017 1462.9 4.2 57.1 308.9  153.1 342.0 5936.9  30.9 116.3 0.4 36.8 417.9
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Table 4 Correlation degree of industrial output value and water consumption above designated scale in Benxi City from 2008 to 2017

(PR E] TR A5 S Frl AR TR AR B2
Industry code Grey correlation degree Industry code Grey correlation degree
BO8 0.78 B33 0.92
B10 0.93 B34 0.92
B15 0.97 B35 0.97
B26 0.95 B36 0.93
B27 0.80 B31 0.51
B30 0.95 D44 0.85
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