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Temporal Analysis on the Transition of Land Cover Change and Growth
of Mining Area Using Landsat TM/AETM Satellite Imagery in Tuv, Mongolia
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Abstract

Recently, the land degradation and pasture erosion in Tuv, located around Ulaanbaatar of Mongolia, have
been increasing sharply due to escalating developments of mining sectors, well as the density of populations.
Because of that, we have chosen the urban and mining area of Tuv for our study target. During the study, the
temporal changes of land cover in Tuv, Mongolia were observed by the Landsat TM/+ETM satellite images from
2001 to 2009 that provided the fundamental dataset to apply NDVI and K-Mean algorithm of Unsupervised
Classification and Maximum likelihood classification(MLC) of Supervised Classification in order to conclude
in land cover change analyzation. The result of our study implies that the growth of mining area, the climate
change, and the density of population led the land degradation to desertification.
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Fig. 2. Landsat image of study area
(Part A - Urban area, Part B - Mining area)
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Table 1. Legend of land cover classification

Classification Class

Green area

Mixed area

Sandy area

Mining area

Others

Fig. 3. Land cover classification of urban area
by K-Means, Part A

K—Means (Part A)

100.0%
90.0%
80.0%

70.0%
60.0% —o+—Green area

50.0% -~ \lixed area

40.0% ﬁ.é%
30.0% |—
20.0% gvé

10.0%
0.0%

Percent

—&— Sandy area
=>—Others

2001 2003 2006 2009

Fig. 4. Yearly result of K-Means classification by the
comparison of percent, Part A
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Table 2. Yearly result of K-Means classification
for land cover(%), Part A

Table 3. Yearly result of K-Means classification
for land cover(%), Part B

Class 2001 2003 2006 2009 Class 2001 2003 2006 2009
Green area 43.2% 40.0% 46.0% 43.8% Green area 38.0% 35.8% 38.3% 39.3%
Mixed area | 33.1% 36.5% 39.8% 32.1% Mixed area | 27.6% 27.2% 26.9% 24.1%
Sandy area 23.7% 23.5% 14.2% 24.1% Sandy area 17.7% 19.4% 18.8% 19.5%

Mining area | 16.7% 17.6% 16.0% 17.1%
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Fig. 5. Land cover classification of mining area
by K-Means, Part B
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Fig. 6. Yearly result of K-Means classification by the
comparison of percent, Part B
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Fig. 8. Yearly result of MCL classification by the
comparison of percent, Part A
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Table 4. Yearly result of MLC classification for land

cover(%), Part A
Class 2001 2003 2006 2009
Green area 20.0% 24.5% 42.8% 25.6%
Mixed area 49.7% 43.2% 25.3% 28.1%
Sandy area 30.3% 32.3% 31.9% 43.3%
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Fig. 9. Land cover classification of mining area by MLC,
Part B
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Fig. 10. Yearly result of MCL classification by the
comparison of percent, Part B

Table 5. Yearly result of MLC classification
for land cover(%), Part B

Class 2001 2003 2006 2009
Green area 28.2% 28.6% 25.4% 24.5%
Mixed area | 64.1% 48.4% 40.9% 37.8%
Sandy area 7.2% 22.2% 31.5% 34.3%

Mining area | 0.5% 0.8% 2.2% 3.4%
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Table 6. NDVI range for land cover classification

Class Normative range of NDVI
Green area 0.2~1
Mixed area 0.0~0.2
Sandy area -0.1~0.0
Mining area -1~-0.1
Others -1~-0.1

2009

Fig. 11. Land cover classification of urban area by
NDVI, Part A
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Fig. 12. Yearly result of NDVI classification by the
comparison of percent, Part A
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Table 7. Yearly result of NDVI classification for land

Table 8. Yearly result of NDVI classification for land

cover(%), Part A cover(%), Part B
Class 2001 2003 2006 2009 Class 2001 2003 2006 2009
Green area 24.8% 29.9% 24.9% 33.9% Green area 35.8% 30.7% 23.8% 26.6%
Mixed area | 43.1% 43.8% 40.9% 47.6% Mixed area | 53.1% 45.9% 45.6% 40.0%
Sandy area 31.8% 26.0% 33.5% 18.3% Sandy area 10.9% 22.9% 29.9% 32.4%
Others 0.3% 0.3% 0.7% 0.3% Mining area | 0.2% 0.5% 0.7% 1.0%
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