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Simulation and adjustment of system dynamics on sustainable de-

velopment in the mining area
TANG Wan-Jin', GAO Lin', WU Gangl , LI Xiang—YiZ (1. Department of Systems Ecology, Re-

search Center for Eco-Environmental Sciences, Chinese Academy of Sciences. Beijing 100080, China; 2. University of Sci-
ence and Technology of Beijing, Beijing 100083, China)

Abstract: The mining area is a complex system composed of the subsystems such as resource, environ-
ment, economy and society, etc. Sustainability in the mining area depends upon the reasonable structure
and development model of each subsystem and their effective adjustment. In this paper,the concept of sus-
tainability and the method of dynamic simulation were combined. The systems dynamics model for REES
(resource, environment, economic and society) was built. Researches on problems about simulation and
adjustment, based on the systematic analysis of the structure for REES, were conducted on the case of
Tiefa Mining Area.
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% 1 Total population; 2 Birth population; 3 Death population; 4 Original total population; 5 Birth influence
factor; 6 Birth rate; 7 Net increasing population; 8 Death rate; 9 Pollution influence factor; 10 Recoverable
reserves in mining area; 11 Reserves consumption; 12 Original recoverable extraction; 13 Reserves ratio; 14
Extraction rate; 15 Mineral resource reserves; 16 Mineral resource intensive processing output value; 17 In-
tensive processing profit; 18 The output value ratio of mining depth; 19 Scientific factor z; 20 Intensive pro-
cessing labor; 21 Mining intensive processing investment; 22 Solid waste accumulation; 23 Solid waste pro-
duction; 24 Solid waste dispose; 25 Per unit of solid waste production; 26 Original solid waste accumulation
27 Solid waste pollution ratio; 28 Solid waste dispose of per unit; 29 Environmental protection production; 30
Environmental protection production; 31 Environmental protection profit; 32 Environmental protection pro-
duction ratio; 33 Environmental protection labor; 34 Environmental protection investment; 35 Environmental
protection investment factor; 36 Scientific factor h; 37 Mining production; 38 Mining production decrease per
year; 39 Mining production increase per year; 40 Mining production ratio; 41 Mining labor; 42 Mining invest-
ment; 43 Mining investment factor; 44 Scientific factor k; 45 Mining profit; 46 Gross profit; 47 Gross pro-
duction; 48 Industrial production; 49 Total produce investment; 50 Total income in mining area; 51 Income
increase in mining area; 52 Income decrease in mining area; 53 Internal investment; 54 External investment;
55 Total investment; 56 Waste water; 57 Discharging waste water; 58 Waste water dispose; 59 The waste-
water production of per unit; 60 The production of municipal waste-water of per unit; 61 The waste-water
production coefficient; 62 Initial waste water; 63 The dispose waste-water of per unit; 64 Waste-water pollu-
tion ratio; 65 Farm area in mine area; 66 Farm decrease; 67 Covering area of mine and industry; 68 Covering
area of resident; 69 Covering area coefficient of mine and industry; 70 Resident covering area coefficient; 71
Efficient farm area; 72 Farm utility coefficient; 73 Agriculture production; 74 Agriculture production in-
crease; 75 Agriculture production ratio; 76 Scientific factor n; 77 Agriculture labor; 78 Agriculture invest-
ment; 79 Agriculture investment coefficient; 80 Agricultural production profit; 81 Discharging waste gas; 82
The increase of discharging waste-gas of year; 83 Waste-gas dispose; 84 Waste-gas production of per unit; 85
Waste pollution ratio; 86 Initial waste-gas; 87 Waste-gas dispose of per unit; 88 Total utilizable water; 89
Needful water in mine area of year; 90 Providing water in mining area of year; 91 Available water at initializa-
tion; 92 Municipal water; 93 Mine and industry water; 94 Water recycling utility; 95 Useful water of apiece;
96 Consume water of production value in per 10000 yuan; 97 Recycling rate; 98 Natural supply of water; 99
Non-mine production; 100 Non-mine production increase; 101 Non-mine production ratio; 102 Scientific factor
f; 103 Non-mine labor; 104 Non-mining investment; 105 Non-mining investment coefficient; 106 Industrial

production increase; 107 Labor population; 108 Employment rate; 109 Total labor; 110 Pollution ratio.
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Table 1 Adjusting parameter of development model in Tiefa mining areas

Production

Development  Child-bearing . oo ( : ) Rate of coal Water resource Demand of water
mvestment
model index coefficient Investment rate Covering area coefficient recovery utility rate per capital
! 2.0 0.94 90.5:2.498:0.682:4.62:1.72 0.201 : 0.01801 0.42 0.375119. 25 17
! 1.5 0. 96 88.6:2.5:4.0:2.9:2.0 0.15: 0.01 0.42 0.47:90 37
’ 1.5 0.96 8.6:5.0:1.682:2.718: 2.0 0.25: 0.01801 0.42 0.575119. 25 37
" 1.0 0.94 90.5:1.0:1.0:2.5:5.0 0.15: 0.010 0.52 0.57:90 30
B 1.0 0. 96 88.6:2.5:2.5:3.4:3.0 0.15: 0.010 0.52 0.57;90 40
®: : : : : . investment rate mean coal-mining: coal

intensive processing: agriculture: non-coal industry: environmental protection industry, 2)Factories and mining : resident ,
(3)Natural evolution model, @) Agricultural , development model, ) Coal intensive processing model, @ Resource environ-

mental protection model(@)Sustainable model
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Fig. 6 The contrast of total infield in
mining areas
—O— Nature evolvetive model
A Agricultural development model
—0O— Coal intensive processing model
—o— Environment protection model

X Sustainable development model

Fig. 3
7D7
A

[P

<

o

[

BigR
Total pollution
.

2
1990 1992 1994 1996 1998 2000
4 Year

3
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