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THE USE OF MULTITEMPORAL NEAR-GROUND SPECTRAL
REFLECTANCE TO DISCRIMINATE AMONG DEGRADED GRASSLANDS

WANG Yan-Rong and YONG Shi-Peng
Natural Resources Institute  Inner Mongolia University ~Huhhot 010021 ~ China

Abstract From May to September 1998 we measured the seasonal near-ground spectral reflectance charac-
teristics and biological parameters of non-degraded moderately or lightly degraded and heavily degraded
grassland communities of Leymus chinensis steppe and Stipa grandis steppe in Inner Mongolia China. The re-
sults of Duncan multi-variance analysis indicated that the near-ground spectral reflectance varied with the de-
gree of degradation growing season and grassland type. For Leymus chinensis steppe grazing gradient differ-
ences in the near-ground spectral reflectance among degraded communities were most distinct when measured at
the end of July and were least at the end of May. For the Stipa grandis steppe grazing gradient the spectral
response was most distinct at the end of July and August and was least distinct at the end of May and June. No
distinct differences in the Normalized Difference Vegetation Index NDVI  among degraded community types
were observed at the end of May June and September. At the end of July and August differences were ob-
served but the degree of difference of the NDVI was less than that of the near-ground spectral reflectance. PCA
and Pattern-Recognition Method used to develop discriminate functions indicated that the blue red and
near-infrared reflectance captured at the end of June had the greatest ability to discriminate among degrees of
degradation along the L. chinensis grazing gradient —mean probability of error was 0.7% and had the poor-
est discriminatory power at the end of May the mean probability of error was 12% . For S. grandis steppe
grazing gradient the discrimination ability was highest at the end of June and August when composed of blue
green and near-infrared reflectance mean probability of error was lower than 4% and lowest at the end of
September mean probability of error was about 10%

Key words  Multitemporal near ground spectral reflectance NDVI Degraded grasslands Discrimination
function Inner Mongolia
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1 Ducan
Table 1 ~ Result of Ducan multi-variance analysis of seasonal biomass and spectral characteristic for different degraded communities

Ecological Month Compared Biomass Red Near infrared Vegetation
serie on community romass reflectance reflectance index NDVI
5 ND - MD * ¥ * % * % -
Leymus chinensis steppe End of May ND - HD * % * % * % -
HD - MD * % * % — —
[§ ND - MD * % * % _ —
End of June ND - HD * % * % * % -
HD - MD * ¥ * % * % -
7 ND - MD - - - -
End of July ND - HD * % * % * % % %
HD - MD * % * % * * * *
8 ND - MD * ¥ * % * ® * ¥
End of August ND - HD *® % * % * % * %
HD - MD - - % % -
9 ND - MD * % % % * % -
End of September ND - HD * ¥ % x * % -
HD - MD - - - _
5 ND - MD * % - * % -
Stipa grandis steppe End of May ND - HD - - * % * %
HD - MD * % - * % -
6 ND - MD * % - - _
End of June ND - HD - - % % * %
HD - MD * % - * % * %
7 ND - MD * % - - -
End of July ND - HD - * % * % -
HD - MD - - * % -
8 ND - MD * ¥ * % * ® -
End of August ND - HD - * % * % -
HD - MD * % - * % -
9 ND - MD % % % % % % -
End of September ND - HD * ¥ * % * % -
HD - MD - - - _
HD Heavily degraded intensity MD Moderately degraded intensity ND Non degraded intensity ~ **
Significant difference - No significant difference
3
1 5 6 3
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Fig.1 Seasonal change of spectral reflectance for different degraded ety ND
intensity communities of Leymus chinensis steppe 5 NDVI
HD ND MD 1 See Table 1 . . . . -
Fig.2  Seasonal change of NDVI for different degraded intensity communities
5 6 9 7 a Stipa grandis steppe b Leymus chinensis
steppe  HD ND MD 1 See Table 1
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Fig.3 PCA ordations of spectral reflectance for different degraded intensity communities at the end of June

1 See Table 1
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Table 2 Optimum discrimination functions and mean probability of error PE  of different degraded
communities for Leymus chinensis steppe and Stipa grandis steppe
Leymus chinensis steppe Stipa grandis steppe
Discrimination function Discrimination function
Month Community % %
Mean  Standard difference Mean probability of error Mean Standard difference Mean probability of error
5 ND - MD - - 10.17 -0.49 1.39 11.63
May ND - HD - - 12.64 -1.41 1.92 1.12
HD - MD - - 13.08 1.18 0.87 3.92
6 ND - MD -1.53 0.57 1.63 -2.23 2.48 13.28
June ND - HD 0.92 0.23 0.01 0.71 0.79 2.95
HD - MD -0.49 1.48 0.05 0.04 0.75 1.85
7 ND - MD 0.59 1.20 13.74 0.21 1.25 6.75
July ND - HD 1.04 0.67 0.01 0.78 0.83 0.98
HD - MD 0.75 1.18 0.01 -1.93 1.68 3.62
8 ND - MD 0.72 1.12 4.10 1.36 0.47 6.26
August ND - HD 0.92 0.83 0.54 0.06 0.64 0.01
HD - MD 0.36 0.76 12.10 0.22 0.50 3.47
9 ND - MD 0.28 0.83 1.00 - - 9.63
September ND - HD 0.44 0.79 0.86 - - 9.66
HD - MD -0.02 1.35 15.80 - - 8.10
HD ND MD 1 See Table 1
a ND MD
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