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Tab. 1 Main features of the sample fields of the three alpine meadows
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Tab. 2 Classification criterion of the alpine meadow degradation level
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Tab.3 Main features of sample grasslands on the hillside at different degradation levels
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Fig. 1 Spectral curves of three alpine meadows
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Fig. 2 Spectral curves of alpine meadows at different
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Fig. 3 The linear relationship between alpine meadows’ above ground biomass and the red edge slope of the

spectral curve (a), and NDVI (b) at different degradation levels
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Spectral Analysis of Different Degradation Level Alpine
Meadows in ‘Three-River Headwater’ Region

YU Xiaoyong' ?, SHAO Quangin®, LIU Jiyuan® and HU Zhouwei'
(1. College of Resources Environment & Tourism, Capital Normal University , Beijing 100048, China;
2. Institute of Geographic Sciences and Natural Resources Research , CAS. Beijing 100101, China)

Abstract: The ‘ Three-River Headwater” region at Qinghai Province is the source region of Yangtze River,
Yellow River and Lancangjiang River. At here, grassland is the predominate ecosystem and alpine mead-
ow is the main grassland type. In recent 30 years, large amount of grassland in this area suffered degrada-
tion, and therefore monitoring the alpine meadow degradation is important for grassland protection in the
‘Three-River Headwater’ region. The spectral characteristics of alpine meadow at different degradation
levels are valuable information for alpine meadow classification and degradation monitoring through re-
mote sensing. In this study, we measured the ground spectral data and surveyed grass samples in three
sorts of alpine meadows at five degradation levels in August 2009 at the ‘ Three-River Headwaters” Re-
gion, Qinghai Province. Then we extracted and analyzed four characteristic values of the collected spectral
data: the reflectance at 557675 and 760 nanometer and the red edge slopes. The result indicates that there
are little differences among 557 nanometer’s reflectance of the three sorts of alpine meadows at five degra-
dation levels, but there are obvious differences among 675 nanometer’s reflectance, 760 nanometer’s re-
flectance and the red edge slopes. We could distinguish the three sorts of alpine meadows at five degrada-
tion levels and make effective monitoring according to those differences. We also calculated the normalized
differential vegetation index (NDVD) value of alpine meadow at five degradation levels based on their spec-
tral data and related them with above ground biomass in this study. The result suggests that above ground
biomass of alpine meadows at different degradation levels are well related to its ‘red edge’ slope and ND-
VI, with the determination coefficient of 0. 93 and 0. 87 respectively. Thus, these two parameters are use-
ful for above ground biomass estimation based on remote sensing data. The ‘red edge’ slope of alpine
meadows’ reflectance not only could distinguish the three sorts of alpine meadows at five degradation lev-
els effectively, but also has a better relationship with above ground biomass than NDVTI value. Thus, ‘red
edge’ slope of alpine meadows’ reflectance is essential for alpine meadows classification, degradation mo-

nitoring and biomass estimation.

Key words: alpine meadow; grassland degradation; vegetation spectrum; spectral characteristic analysis



