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VARIATIONS IN GRASSLAND VEGETATION COVER IN RELATION
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Abstract To advance our understanding of the effects of climate change on grassland ecosystems; we used a
time series (1982 — 1999) data set of the Normalized Difference Vegetation Index ( NDVI) together with histor-
ical climate data to analyze interannual variations in grassland vegetation cover and explore the relationships be-
tween NDVI and climatic factors on the grasslands of the Tibetan Plateau. The NDVI increased significantly by
a ratio of 0.41% a~" and a magnitude of 0.001 0 a~" during the growing season (p = 0.015). An increase in
NDVI during the growing season resulted from both the advanced growing season and accelerated vegetation ac-
tivity. The largest NDVI increase was in the spring with a ratio of 0.92% a~' and a magnitude of 0.001 4
a~'. The NDVI increase in the summer was a secondary contributor to the NDVI increase during the growing
season with a ratio of 0.37% a~' and a magnitude of 0.001 0 a~'. In the spring, the NDVI increased signifi-
cantly in the alpine grasslands Calpine meadow and alpine steppe) and temperate steppe (p < 0.01: p =
0.001: p=0.002). During the summer, a significant NDVI increase was found in alpine meadows ( p =
0.027). However; the NDVI increase in alpine and temperate steppe was not significant (p = 0. 106;
p =0.087). In the autumn, no significant increase was found in the three grasslands (p = 0.585; p =
0.461; p=0.143). In the spring, the NDVI increase in three grasslands was corresponded to an increase in
temperature. In the summer; the NDVI was related to temperature and sensitive to precipitation in the spring
in the alpine grasslands Calpine meadow and alpine steppe). However, no significant statistical relationship
was found between NDVI and climatic factors in temperate steppe. Significant lagged correlations between pre-
cipitation and NDVI were found for alpine grasslands Calpine meadow, alpine steppe) .
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Fig.1 Distribution of grasslands on the Qinghai-Xizang Plateau
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Fig.2 Interannual variations in growing season’s mean NDVI, mean
temperature, and precipitation of grasslands on the Tibetan
Plateau over the period of 1982 — 1999
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Fig.3 Interannual variations in growing season’s mean NDVI over the
period of 1982 — 1999 for alpine meadow (a),
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Fig.4 Interannual variations in seasonal mean NDVI over the period of 1982 — 1999 for study area (a),
alpine meadow (b), alpine steppe (¢)» and temperate steppe (d)
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Table 1 ~ NDVI changing magnitude and changing ratio in different season during 1982 — 1999
NDVI “ZAk 5 NDVI changing magnitude (a~ D) NDVI 42 NDVI changing ratio (a~ )
K = HZF K ERZE () FE (%) HE (%) KFE (%)
Growing season Spring Summer Autumn Growing season Spring Summer Autumn
WFFEIX I Study area 0.001 0 0.0014  0.0010  0.0004 0.41 0.92 0.37 0.15
1 H A Alpine meadow 0.001 3 0.0019  0.0015 0.0004 0.39 1.10 0.41 0.11
FHFEH R Alpine steppe 0.000 7 0.0009  0.0007  0.0004 0.41 0.72 0.39 0.22
Wi 1 H 5 Temperate steppe 0.001 0 0.0015 0.0009  0.0008 0.42 0.92 0.35 0.31
NDVI 78405 =2 2R BE % V)M 5% (r = 0,61, p = WA XRCG = -0.24, p=0.35; r=-0.29, p

0.007; r=0.40, p =0.099), Ifi 5 5 Z= [ /K & A =0.23). HJE, 2= NovI 5HEFEKLSREDCr
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