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Abstract; With the rapid development of economy in demand for mineral resources, it is becoming more and more important
to coordinate the relationship between mineral exploration and environmental protection. To abate the environmental impact
on the mineral exploitation, one of the most important means is to assess the environmental impact of mineral resources
planning. The ultimate objective of plan environmental impact assessment is to ensure that assessing conclusions and
environmental consequences are combined into strategic decision-making process. Planning environmental impact assessment
is the only type of strategic environmental assessment that is required to be conducted in plans by Chinese Environmental
Impact Assessment Act. Mineral resources planning have just issued in China, and are still on the exploratory stage. Those
studies are mainly focused on improving the evaluation system, exploring the evaluation methods and so on. Quantitative
analysis of environmental effects and processing of spatial information are the most difficult procedures which have no
generalized evaluation approaches at present. The commonly applicable methods falls into several catalogues in previous
studies of environmental impact assessment on mineral resources planning. Analytic hierarchy process ( AHP ), mulii-

objective analysis and expert judgment method are often used to select assessment indicators. Those methods can be applied
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to identify, forecast, and analyze potential environment impact when mineral resource planning is brought into effect.
However, it is difficult to evaluate the impact of the changes of mineral development structure for their deficiencies in
processing of the regional spatial information and synthetic analysis of multiple attribute information. The deficient
methodologies have become a restriction to the actual impacts evaluation of mineral resources planning.

According to the current situation of environment impact assessment for mineral resources planning, this paper proposes
the quantitative assessment method for environmental impact of mineral resources planning based on GIS. The present
situation of environmental evaluation process in the study area is established firstly, mainly includes: the division of
evaluation unit, the establishment of evaluation index and evaluation classification, and the selection of evaluation model.
Using the above indicators and models, large scale of quantitative evaluation for the present situation of environment in the
study area is presented. Based on the results of the study area mineral resources planning large-scale comprehensive
quantitative assessment, the identification and selection of environmental impact factors are introduced, the model and
system for environmental assessment is set up in this research. In this paper, taking the environmental assessment of mineral
resources planning in Shanxi Province as example, the approach is introduced in detail. Through spatial analysis methods
provided by the GIS technology, the environmental impact of mineral resources planning to ecological environment, water
environment, geological environment and atmospheric environment are given quantitatively. Based on the results of the
environmental assessment of mineral resources planning in Shanxi Province, some valuable suggestions are proposed in this
research. The example shows that the GIS are a very efficient and practical method for environmental assessment of mineral
resources planning. It cans provide reasonable analysis processes, quantitative and visual results, which makes the

environmental assessment more accurate and scientific.

Key Words: Geographic Information System; mineral resources planning; plan environmental assessment; spatial analysis
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Table 1 Northern Shanxi assessment unit classification comparison

Separation Number full grid Number half grid half grid Total full grid half grid half grid
0—10 200 50 66 316 0.63291139 0.1582278 0.20886076
0—20 36 26 37 99 0.36363636 0.2626263 0.37373737
0—50 0 11 13 24 0 0.4583333 0.54166667
30—10 209 44 67 320 0.653125 0.1375 0.209375
30—20 35 31 28 94 0.37234043 0.3297872 0.29787234
30—50 0 12 11 23 0 0.5217391 0.47826087
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Table 2  Mineral resources planning environmental assessment
index system
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Table 3 The cities water resources situation in Shanxi Province

i g'x K KR B K " B o 50k B i
2006 5.77 4.77 12.02 3.60 3.12 12.46 10.70 9.71 10.11 8.51
2007 5.86 5.61 16.26 4.00 2.99 11.41 11.12 10.56 13.96 10.85
2008 6.51 5.53 16.51 3.73 2.79 9.53 8.35 8.40 8.72 8.23
2009 5.51 4.60 14.13 4.33 3.20 11.16 8.14 8.08 7.31 9.30
2010 5.43 4.53 14.09 4.52 3.12 10.68 8.72 8.47 9.35 8.76

LB ) Ay J | 5 T 2k [l A S 7Y 3 A /K B 5 A
ARl FEIER L 234 L P A 58 N K B IR AL B

s PR R R I R 2 TS 9 £
ORI 2 Je O 1) RO R H A, A3k 4,

http : //www.ecologica.cn



2780 GO O 34 %
x4 LALHETAREEHHS
Table 4 The cities water resources changes inflection point in Shanxi Province
£k Name TI T2 Y1 Y2
KId) 1.396744863 3.114124702 5.597797968 6.529800095
M 27.03163346 2.412810988 5.8384431 5.688360754
il 7.292101564 2.561055558 4.79020839 16.80918183
KI5 3.087942051 1.775871178 3.734263009 4.024514868
FH2R 3.027714594 1.190574492 2.781763223 3.13209157
B 3.215761093 1.168747897 9.425915359 12.52669018
I 3 3.581504778 1.529838298 7.533433423 11.67015034
IR 3.61754529 1.62585405 7.661709267 10.85359551
Kif 3.672039259 1.735918629 6.541523555 14.35440568
L 3.40521495 1.740416118 7.742670274 11.06942323
P L 2 L P2 VA LR A BRI N 5. bl P VU ML M 0 A SR BT

F5 WAHENKERYRIFE

Table 5 The cities water resources partition standard in Shanxi

Province

X Region /b Lack *H 2 Medium BF & Rich
KA (0,5.5) [5.5,6.5] (6.5,20)
WM (0,3) [3,5.5] (5.5,20)
P (0,5) [5,16] (16,20)
KI5 (0,3.5) [3.5,4] (4,20)
FH R (0,2.5) (2.5,3.5) (3.5,20)
Bk (0,10) [10,12.5] (12.5,20)
I (0,7.5) [7.5,12] (12,20)
IR (0,7.5) [7.5,11] (11,20)
Kk (0,6.5) [6.5,14.5] (14.5,20)
B (0,7.5) [7.5,11] (11,20)
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Table 6 The cities comprehensive assessment results of environment present situation in Shanxi Province

e I} [a]

Type Time KI5 PN B Kifi H B Hrh Bk o I
TESRLL 2006 2.00 2.00 2.00 1.75 2.00 1.50 2.00 2.75 1.25 2.00
A 2007 2.00 2.00 2.00 2.00 2.00 2.25 2.00 2.75 1.25 2.00
Evaluation 2008 2.00 2.00 2.00 2.00 2.00 2.25 2.00 2.50 2.00 2.00
value 2009 1.75 2.00 1.75 2.00 2.00 2.25 1.75 2.50 2.00 2.50
2010 2.00 2.25 1.75 2.00 2.00 2.25 2.00 2.75 2.00 2.00
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Table 7 Comprehensive assessment of the partition standard

2% %1 Rank % Poor — Ordinary B Well ARUT Very well
FrUfE(E Standard (0,1.0) [1.0,1.4) [1.4,2.0) [2.0,5.0]
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Fig.7 The process of environment assessment
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Fig.8 Environment assessment classification thematic maps
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Fig.9 Main ecological environment protection targets in Shanxi
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