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Abstract : Focused on Mt. Bogdkhan nature reserve in Mongolia, this study was conducted as a fundamental research
to discover a tendency and characteristics of forest damage and to draw up measures for proper plans of forest restoration
through an analysis of year-to year change using satellite images. In specific, land cover mapping was conducted by
using Landsat images from 1994 to 2011, and then year-to year change was analyzed to investigate the features of forest
damage in Mt. Bogdkhan. The results showed that the whole area of a reservation in Mongolia in 2011 was about 416.89
km’; among them, forest area was 167,87 km”, accounting for about 40.3%, followed by bare patch and grassland area
(58.6%) and urban dry area (1.1%). In particular, compared in 1994, the area of forest in 2011 has increased by 6.12
km®; while bare patch and grassland area has decreased by 10.81 km’. Primary causes of forest degradation occurred
in Mt. Bogdkhan nature reserve included illegal logging for fuel, forest and grassland degradation caused by domestic
animals grazing, man-made forest fire, and disaster caused by insect pest.
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Table 1. Process of land cover mapping.
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Table 2. Result of land cover mapping in Mt. Bogdkhan.
o 1994 2011
Categorization 3 3
Area (km") Rate (%) Area (km”) Rate (%)

Total area 416.89 100.0 416.89 100.0

Forest area 161.75 38.8 167.87 40.3

Bare patch and grassland area 255.14 61.2 244.33 58.6

Urban dry area - - 4.69 1.1
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Fig. 1. Results of land cover mapping (1994).
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Fig. 2. Results of land cover mapping (2011).

Table 3. Variation of land cover mapping after 1994.

Categorization Area (kmz) Rate (%)
Degraded forest land 12.8 3.07
Increased forest land 18.9 4.54
None changed land 385.1 92.38

Table 4. Results of degraded land according to direction of slope.

Categorization North East South West
Total area (km’) 160.87 84.72 98.81 72.33
Degraded forest land (kmz) 7.11 2.05 1.34 2.47
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Fig. 3. Satellite image of degraded land according to direction of slope.
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Table 5. Results of degraded land according to height.

Height (m) Total area (kmz) Degraded forest land (kmz) Rate (%)
1,281 ~ 1,300 0.37 0.05 0.37
1,301 ~ 1,400 28.68 0.28 2.20
1,401 ~ 1,500 40.20 0.86 6.73
1,501 ~ 1,600 55.15 1.92 14.98
1,601 ~ 1,700 65.64 3.38 26.41
1,701 ~ 1,800 70.33 2.95 23.05
1,801 ~ 1,900 65.26 1.16 9.08
1,901 ~ 2,000 46.99 0.93 7.28
2,001 ~ 2,100 28.73 1.04 8.09
2,101 ~ 2,200 11.74 0.23 1.76
2,201 ~ 2,257 3.80 0.01 0.06
Logend
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Sy
Fig. 4. Satellite image of degraded land according to height.
Table 6. Results of degraded land according to degree of slope.
Slope (%) Total area (kmz) Degraded forest land (kmz) Rate (%)
0~ 10 29.26 0.57 4.46
10 ~ 20 68.14 0.97 7.59
20 ~ 30 110.35 2.95 23.03
30 ~ 40 112.85 5.17 40.35
40 ~ 50 67.89 2.46 19.16
50 ~ 60 26.38 0.69 5.35
60 ~ 70 2.04 0.01 0.06
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Fig. 5. Satellite image of degraded land according to degree of slope.

Table 7. The number of domestic animal in Mt. Bogdkhan.

Place Horse Cattle Lamb Goat Total
Turgen 58 71 234 68 431
Jargalant 4 40 250 100 394
Artsat 25 45 - - 70
Nuht - 24 - - 24
Khuush - 10 - 8 18
Chandmani 27 3 30 82 142
Baruundelger 40 10 89 146 285
Ikh bulag 6 24 340 85 455
Uguumur - 33 130 105 268
Hotgoid 1 17 36 54 108
Zuundelger 4 2 30 45 81
Manjushir 3 14 80 80 177
Airag 2 3 30 100 135
Zaisan - - 20 40 60
Ikh tenger 3 - - - 3
Bagatenger 66 22 - - 88
Zalaat - 10 - - 10
Khurhree - 22 27 19 68
Turkhurah 33 6 - - 39
Shajinkhurah 1 10 40 59 110
Shirdegt 10 19 50 62 141
Shavart 51 49 210 111 421
Total 334 434 1,596 1,164 3,528
SEIME A SR Ao A Y E= £ A RIEY] Y 7F=4(Table 7)= AA| 715 = 8,4591H] § G449
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Table 8. Damage of forest fire in Mt. Bogdkhan.

Year Place Damaged Area (ha)
Turkhurakh 7.0
2010
Turkhurakh 7.0
Ulaan asgatiin enger 3.0
Hiimoriin ovoo 1.5
2011
Jargalant 0.4
Ikh tenger 0.2
2012 Jargalant 1.0
Khurkheree 15.0
2013 .
Bogino 5.0
Total 40.1
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