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A Comparative Analysis of Land Cover Changes Among Different Source Regions
of Dust Emission in East Asia: Gobi Desert and Manchuria
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Abstract : This study attempts to analyze the difference among the variations of ecological
distribution in Gobi desert and Manchuria through satellite based land cover classification. This was
motivated by two well-known facts: 1) Gobi desert, which is an old source region, had been gradually
expanded eastward; 2) Manchuria, which is located in east of Gobi desert, was observed as a new
source region of yellow dust. An unsupervised classification called ISODATA clustering method was
employed to detect the land cover change and to characterize the status of desertification and its
expanding trends using NDVI (Normalized Difference Vegetation Index) derived from VEGETATION
sensor onboard the SPOT satellite for 1999 and 2007. We analyzed NDVI annual variation pattern for
every classes and divide into 5 level according to their vegetation’s density level based on NDVI. As
results, Gobi desert is showed positive variation: a decrease 78,066km? in central Gobi desert and out
skirts of Gobi desert (level-0) but Manchuria area is worse than previous time: an increase 25,744km?,

Key Words : desertification, land cover change, Gobi desert, Manchuria, SPOT VEGETATION.
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Fig. 2. Flowchart for synthesis methodology of the study.
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Fig. 3. Each of NDVI annual profile having similar variation
trends in 1999.
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Table 1. An aggregation that similar land cover in 1999

Class | A comparison-between 199

2 Barren of Sparsely Vegetated (94.9
Open Shrubland (1.92%)

3 Barren of Sparsely Vegetated (70.39%)
Open Shrubland (19.76%)

4 Grasslands (40.93%)
Open Shrubland (30.16)

5 Grasslands (69.43%)
Open Shrubland (20.34%)

6 Grasslands (72.09%)
Open Shrubland (16.71%)

7 Grasslands (82.09%)
Open Shrubland (11.95%)
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Table 2. A comparative table of level of 1999, 2007 with MODIS global land cover

Class MODIS-2001 Level
1999 2007
2-3 Barren of Sparsely Vegetated (84.52%) Barren of Sparsely Vegetated (84.45%) 0
4.5 Grasslands (54.20%) Grasslands (58.84%)
Open Shrubland (25.59%) Barren of Sparsely Vegetated (22.84%)
Barren of Sparsely Vegetated (18.52%) Open Shrubland (17.22%)
6-7 Grasslands (78.98%) Grasslands (72.31%) 2
Open Shrubland (13.43%) Open Shrubland (19.18%)
Barren of Sparsely Vegetated (3.16%) Barren of Sparsely Vegetated (5.50%)
8 Grasslands (68.55%) Grasslands (87.40%) 3
Croplands (17.71%) Open Shrubland (6.10%)
Open Shrubland (4.76%) Croplands (4.01%)
9 Grasslands (73.64%) Grasslands (70.46%) 4
Croplands (14.55%) Croplands (15.91%)
Open Shrubland (8.00%) Open Shrubland (9.22%)
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Fig. 4. NDVI profile in 1999 and 2007 for the same level (a) level-0; (b} level-1; (c) level-2; (d) level-3; (e) level-4.
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Fig. 5. (a) 1999 NDVI profile per level; (b) 2007 NDVI profile per level.
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Table 3. Total area and changed area of 1999, 2007 for level

Total Area (km?2) Changed Area
; 1999 2007 (km?)
Level-0 | 1,184,604 1,106,538 -78,066
Level-1 451,771 529,439 +77,668
Level-2 330,296 391,994 +61,698
Level-3 47,157 291,402 +244,245
Level-4 139,906 146,057 +6,151
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