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Tab 1 The land use change laws of the lifecycle stages of coal mine
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Tab 2 Spatial variables in the neural- network-based CA mode
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Tab 3 Description of every mine coal in Iu an area
(kt/a) 2005 (kt)

1985 4000 6000

1947 3600 7200

1929 600 940

1958 1500 3180 2000

1963 1700 1680
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Tab 4 Basic information of remote sensing and other basic data in Lu an mine area
Row/Path (m)
19930604
19970919
125/ 035
TM/ETM 20000701 30/ 15 -
124/ 035
20020911
20040509
2000 1 100, 000
2002 12 50, 000
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Fig 4 The random sampling points for collecting

training data from the classified ( Wuyang coal mine)
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Fig 5 Simulation of land use changes in Changcun coal mine
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5 2004~ 2010 (km?)
Tab 5 Landscape conversion matrix in the Changcun mining area in 2004~ 2010 (km?)
2010

2004
3 303 Q0 000 Q 405 Q0 002 Q 009 Q 716 4 435
0 000 0 043 0 001 0 000 0 000 0 002 Q0 046
1 869 0 015 94 367 0 209 0 017 2 284 98 761
2004 0 005 Q0 000 Q0 005 Q0 042 Q 000 Q0 121 Q173
0 001 0 000 0 023 0 001 0 482 0 021 0 528
0 016 0 030 0 883 0 040 0 060 Q0 445 1 474
2010 5 194 0 088 95 684 0 294 Q0 568 3 589 105 417

6 2010~ 2030 (km?)

Tab 6 Landscape conversion matrix in the Changcun mining area in 2010~ 2030 (km?)

2030 0. 467km’;

2030
2010
5 041 0 000 Q0 055 0 001 Q 000 a 097 5 194
0 000 Q 075 0 001 0 000 Q 000 Q 012 Q 088
2010 2 431 Q0 000 92 091 Q0 005 Q0 001 1 156 95 684
0 104 0 000 0 003 0 137 0 001 0 049 Q0 294
0 003 Q0 000 0 001 0 001 Q0 445 0 118 Q 568
0 021 Q0 009 2 285 0 014 Q0 020 1 240 3 589
2030 7. 600 0 084 94 436 0 158 Q0 467 2 672 105 417
® ; @
S22 300
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Tab 7 The comparison of prediction results between traditional CA and F ANN-CA model
2004 2010 2030
( ) CA T-ANN-CA CA T-ANN-CA
4 435 5 230 5 194 7 911 7. 600
0 046 0 082 0 088 1 023 0 084
98. 761 95 828 95 684 90 016 94 436
0 173 0 174 0 294 0 170 0 158
0 528 Q0 548 Q0 568 0 646 Q0 467
1 474 3 555 3 589 5 651 2 672
105 417 105 417 105 417 105 417 105 417
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Simulation and prediction for land utilization structural
evolution in mine area based on lifecycle theory

WANG Xing-feng, WANG Yun-jia, LI Yongfeng

(College of Environment and Spatial Informatics, China University of Mining and

Technology, Xuzhou 221116, Jiangsu, China)

Abstract: It is very important to obtain accurate land use changes data in coal mine area for
making land use planning and land reclamation policy. The traits of CA (Cellular autom &
ta) such as strong complicated computing capability, inherent parallel computing capabil+
ty, highly dynamic characteristic and spatial concept, etc., have made it very strong on
spatiattemporal evolution modeling of the complex system. CA is applied to simulate and
predict land use spatial structural evolution in mine area because of its characteristics. But
it is very different for land use changes in coal mine area in terms of urban growth. Coal
area growth can be divided into four stages, whose evolution rules are different from other
areas. Traditional CA model cannot satisfy this demand because of its static transition
rules. In view of different characteristics of land use changes in every stage of coal mine,
an improved CA model based on the lifecy cle theory for coal mine area is proposed to simu
late and predict the changes of land use in mine area. This improved model allows the us-
ers to select appreciate transition rules according to stages. To test the efficiency of the
model, the Changcun coal mine in Luan mine area is chosen as a study area. By collecting
remote images and other data, considering the characteristics of the according stages in
Wuyang and Shihejie coal mine, the model is used to simulate and predict the land utiliza
tion evolution of mature period and declining period in Changcun mine area. It is demor
strated by the actual case that the model is both feasible and effective, thus its predicted

results can be taken as accurate and reliable data for the land use plan of mine area.

Key words: Cellular A utomata; life cycle; mine area; neural network; land use



