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Optimal allocation of mineral water resources based on the system dynamic SD
model

SI Ai' DU Guan-ji’ LIU Zhen-hui'
1. Tianjin Geo-Environment Monitoring Central Station — Tianjin 300191 China 2. Tianjin Institute of Geotechnical
Investigation and Surveying  Tianjin 300191  China

Abstract According to the distribution of mineral drinking water resources at Pan Mountain in Ji County near Tianjing

and based on analysis of the geo-environmental condition of storage of mineral water four schemes of water resource
allocation were designed using the system dynamic SD model maintaining the present status scheme one  mineral
water scheme two  water saving and control scheme three  and integrated management scheme four . The results
showed that schemes one and two were not acceptable for their lesser ecological and economic efficiency. Scheme three

meanwhile introducing water saving techniques and wastewater treatment was an acceptable scheme because of its better
ecological and economic efficiencies. The economic benefit was 1.6 and 1.2 times higher than schemes one and two

respectively. The optimal scheme was scheme four which had greater economical efficiency 1.5 times higher than
scheme three and the same ecological efficiency as scheme three due to regulation of the structure of industrial water
utilization replacing domestic water by introducing external water sources and increasing production of mineral water.
Therefore the integrated management scheme scheme four was the best scheme of water resources allocation in the
study area.
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1 2007—2020

88m’/ 30m3/ ? 3.3 6.688
/m’ 635 /m’ 9.867 47.3%
2020 38.9%
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2
2020 12% 21.4%
3 13.729 7.52%/a
56.1%
8% 2
1 2
5% 10% ~ 3 2007—2020
30% -0.6% - 8% 16.077 9.87%/a
30% ~ 60% 63.1%
80 m’ 1.17
20 m® 2020
635 /m’ 2020
4 4 2007—2020
23.733 18.2%/a
72.8%
3
7.116 2020 30%
4 3
4.2
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4.3
1
1
1
/ /
/ m / VAR /o /
2007 33.37 208.56 33.76 49 .84 103.68 2.37 1.125 3.165 0.000
2010 34.37 214.82 48.95 52.12 104.62 2.441 1.632 3.309 0.000
1 2015 36.04 225.24 74.27 56.14 106.19 2.56 2.476 3.565 0.000
2020 37.71 235.67 99.59 60.48 107.8 2.678 3.32 3.841 0.000
2007 33.37 208.56 33.76 49 .84 103.68 2.37 1.125 3.165 0.000
2010 34.37 214.82 48.95 65.12 104.62 2.441 1.632 4.135 0.000
2 2015 36.04 225.24 74.27 92.17 106.19 2.56 2.476 5.852 0.000
2020 37.71 235.67 99.59 121.3 107.8 2.678 3.32 7.702 0.000
2007 33.37 208.56 33.76 49 .84 103.68 2.37 1.125 3.165 0.000
2010 22.88 176.03 34.93 62.78 105.56 2.2 1.747 3.987 1.005
3 2015 12.68 158.48 46.21 99.28 108.76 1.981 2.311 6.304 0.952
2020 5.56 185.18 72.2 159.88 112.06 2.315 3.61 10.153 1.170
2007 33.37 208.56 33.76 49 .84 103.68 2.37 1.125 3.165 0.000
2010 24.79 180.09 36.71 168.34 105.56 " 2.251 1.836 10.69 1.005
4 2015 14.5 177.12 54.78 208.04 108.76 2.214 2.739 13.21 0.952
2020 5.83 198.78 79.58 271.95 112.06" 2.485 3.979 17.269 1.170
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