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Fig.1 Sketch map of the location and topography of Xilingol League
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Vi=(NDVI - NDVImin)/(NDVImax-NDVImin)

2
Cramer V ( 1) Vi NDVIin
NDVI NDVIax
ZZ NDVI
CramerV = - , 3
nemin|[(r —1), (s —1)]
| 3.1
, 3.1.1
X r s 2
n
2.2.2
<« 1 [12]
[13] [14]
[15] [16] MLP-ANN
[17]
3
7
9
3.1.2
2.2.3
2005 500 m MOdl;/[ . ~1500 10
odis
' (2
1:100 000
Modis
1:100 000
( D
NDVI ( 2)
1 Modis 1: 100 000
Table 1 The corresponding relationship between typology of China 1: 100 000 land use system and Modis IGBP-1 land use system
1:100 000 Modis IGBP-1
12 12 14 /
20 >10% 1 2 3 4
5 6 7
31 >50% 8 10 V=50%
32 20%~50% 9 10 50% V; 20%
33 5%~20% 10 20% Vi 5%
40 0 11
50 13

60 15 16
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2 (Cramer V' )
Table 2 Cramer V—The explanatory power of individual factors to land use change from 1995 to 2000
Cramer V'
0.07 0.17 0.13 0.10 0.08 0.06 0.06 0.03 0.00 0.00
0.07 0.30 0.14 0.09 0.05 0.07 0.03 0.15 0.08 0.00
0.07 0.14 0.21 0.09 0.12 0.29 0.06 0.03 0.03 0.00
0.04 0.10 0.11 0.05 0.07 0.16 0.04 0.03 0.05 0.00
0.10 0.10 0.22 0.04 0.07 0.29 0.03 0.02 0.00 0.00
0.01 0.02 0.01 0.00 0.00 0.01 0.00 0.00 0.00 0.00
0.07 0.02 0.02 0.01 0.23 0.02 0.00 0.00 0.00 0.00
0.01 0.03 0.01 0.01 0.02 0.00 0.00 0.00 0.00 0.00
0.01 0.02 0.01 0.00 0.00 0.01 0.00 0.00 0.00 0.00
0.01 0.02 0.01 0.00 0.00 0.01 0.00 0.00 0.00 0.00
0.35 0.63 0.65 0.41 0.14 0.50 0.18 0.07 0.10 0.00
3
Table 3 The simulation accuracy of land use conversion potential under different driving force groups
1 2 3
1 + + 33.54% 33.50% 33.57% 33.54%
2 + + + 27.65% 33.05% 29.49% 30.06%
3 + + + + 40.10% 38.69% 39.27% 39.35%
4 + + + +
N 30.50% 40.13% 34.65% 35.09%
5 + + + +
N . 43.08% 42.21% 43.10% 42.80%
6 + + + +
N . . 42.11% 27.25% 30.41% 33.26%
7 + + + +
+ + + + + 21.62% 27.99% 26.33% 25.31%
(4
3.2
3.2.1
2005 2010 3
2005 Modis ( 3)
Kappa 67.97%
Modis
500 m 1:100 000
2005 2010
Modis
3.2.2
1995 2000 2005 2010
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Future land use simulation based on MLP-ANN and Markov Chain:
A case study in Xilingol League

XU Guangcai'?, KANG Muyi' ", LI Yafei®

1. State Key Laboratory of Earth Surface Processes and Resource Ecology; College of Resources Science and Technology, Beijing Normal University, Beijing

100875, China; 2. Institute for urban agriculture research, Beijing Agriculture University; Beijing Research Base for new countryside, Beijing 102206, China;

3. Institute of Geographic Sciences and Natural Resources Research, CAS; State Key Laboratory of Resources

and Environmental Information System, Beijing 100101, China

Abstract: Xilingol, a typical steppe region in Inner Mongolia, Northern China, was taken as a case study area to test a land use and

cover change (LUCC) simulation method. Based on previous analyses identifying the principal drivers of land use change in the

region, a Multi-Layer Perception Artificial Neural Network model (MLP-ANN) was used to analyze the potential change of each

land use type. Land use change between the 1995 baseline and 2005 and 2010 was assessed using Markov Chain methods to compare

the main flows of predicted land use change. Results show than the main changes

are from high/moderate coverage grassland to

vacant land and low-coverage grassland. During the process, high-coverage grassland will broadly convert to moderate-coverage

grassland in the northwest, while the vacant land will dramatically increase in the southwest from moderate-coverage grassland.

These results help to understand the present negative LUCC tendency in the region, and could therefore be useful to relevant

institutions in formulating some feasible countermeasures in combating this undesirable LUCC trend.
Key Words: LUCC; simulation; MLP-ANN; Markov Chain; Xilingol
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