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Research on the quantitative evaluation of grassland degradation and

spatial and temporal distribution on the Mongolia Plateau

Zhang Yan-zhen, Wang Zhao-qi, Yang Yue, Li Jian-long, Zhang Ying, Zhang Chao-bin

(School of Life Sciences, Department of Ecology. Nanjing University, Nanjing 210046, Jiangsu, China)
Abstract: In this study, we used remote sensing technology to obtain a quantitative evaluation of the present
situation of grassland degradation on the Mongolia Plateau. The time scale investigated was 1982 to 2013. We
used NDVI data inversion vegetation coverage, and took vegetation coverage in the period 1982 —1985 as the
main indicator of ecosystem health. Furthermore, we calculated the grassland degradation index(GDI) and e-
valuated grassland degradation in the Mongolia Plateau during the period 1986 —2013 to gain a quantitative esti-
mate of the Mongolia Plateau grassland degradation time and space distribution characteristics. The results
showed that the grassland vegetation coverage reached 14.60% and 18.43% , respectively, in the periods 1986 —
2000 and 2001—2013, with both showing an increase trend. The areas of significant(P<C0.05) and highly sig-
nificant (P<C0.01) increase were 298.86 and 189.67 km? in the period 1986—1999, respectively, and the areas
of significant (P <C0.05) and highly significant (P <(0.01) increase were 443.32 and 92.46 km?® in the period
2001—2013, respectively. Compared with 1986, the worst grassland coverage was in 2007, whereas it was poor
in 2001 and 1995. The best grassland coverage was recorded in 2013, In terms of the GDI, in the period 1986 —
1999, severely degraded grassland area had the largest area percentage(50.35% ), whereas in the period 2000—
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2013, the percentage areas of moderately and seriously degraded grassland were 39.42% and 30.34% , respec-

tively. Collectively, the results showed that grassland degradation conditions are improving on the Mongolia

Plateau, from extremely serious and serious degradation to moderate and light grassland degradation.

Key words: Mongolia Plateau grassland; grassland vegetation coverage; dimidiate pixel model; quantitative

evaulation of grassland degradation; grassland degradation index(GDI)
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Fig. 1 Location of the study area and the land use map from International Geosphere-Biosphere Programme(IGBP)
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Fig. 2 The space distribution features and change trend analysis of grassland vegetation coverage in the Mongolia Plateau
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Table 2 Change of area statistics of grassland coverage in the Mongolia Plateau

T F Area/km?

Ehy BB
Year Coverage T E SR EuEs| EuR=
Inner Mongolia, China Mongolia Mongolia Plateau
0~30% 416.42 1.092.36 1524.14
30%~60% 1225.74 2 193.53 3415.42
1986—1999 60% ~75% 479.94 663.73 1 133.50
75%~90% 312.65 217.48 531.03
90 % ~100% 14.24 1.36 15.60
0~30% 83.64 370.30 455.07
30%~60% 815.20 1 666.79 2 487.42
2000—2013 60% ~75% 800.50 1433.72 2 237.61
75%~90% 689.28 665.99 1 357.53
90 % ~100% 60.36 31.65 82.06
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Table 3  Area statistics of grassland coverage about different significance levels in the Mongolia Plateau
M Area/km®
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Year Study area No significantly Significantly Extreme significantly
increase increase increase
71 [E N 58 i Inner Mongolia, China 1 378.33 180.40 155.76
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%2 i The Mongolia Plateau 3706.37 298.86 189.67
71 [E N 58 i Inner Mongolia, China 1622.03 166.61 49.96
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%7 B i The Mongolia Plateau 4 526.09 443.32 92.46
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Fig. 3 The differential chart of grassland vegetation coverage in the Mongolia Plateau between 1986 and 1999, 2001, 2007 and 2013
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Table 4 Positive and negative variation statistics of grassland vegetation coverage area in the Mongolia Plateau

km*
ARy A Ak 2% {l ¥ Bl Differential range
Year [—1~—0.3 [—0.3~—0.2) [—0.2~—0.1) [—0.1~—0.001)[0.001~0.1) [0.1~0.2) [0.2~0.3) [0.3~D
1995—1986 0.00 0.90 106.25 13 577.13 7 585.45 380.24 6.56 0.68
2001—1986 1.81 64.88 651.98 16 012.33 4 072.60 716.63 94.50 42.50
2007—1986 17.41 352.21 1 080.60 14 393.01 4 864.51 791.69 108.74 49.06
2013—1986 0.23 2.49 69.18 13 088.83 6 020.84 2 071.00 336.61 68.05
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Fig. 4 Grassland degradation on the Mongolia Plateau during the periods 1986—1999 and 2000—2013
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