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Study on the potential of ETM™ spectral data in assessing

soil surface organic matter
Case study a part of rangelands of Mehr watershed, Sabzevar, Iran

Shaban Shataee' , M. Hossein Ali zadeh® & Shamsoullah. Ayoubi”

Abstract
Measurement of surface organic matter (SOM) and its mapping by traditional

methods is so expensive and time consuming. Assessing the potential and efficiency of
remote sensing techniques for SOM can solve these problems. In this study the
relationship between soil spectral reflectance (17 spectral bands such as original bands
of Landsat Enhanced Thematic Mapper plus ETM+, ratio bands and principal
component analysis) and soil organic matter contents for 94 samples was investigated in
rangelands of Mehr, Sabzevar, Iran. The samples were gathered using GPS from a
random nested-systematic network. The rate of organic matter for each sample was
estimated at the soil laboratory using wet oxidation method. The ETM+ data were
orthorectified to omit the relief displacement errors using ground control points and
digital elevation model with RMSe less than 10 meters. In addition to main bands, some
suitable image processing such as vegetation and soil indices, rationing transformations,
tasseled cap and PCA analysis were applied to produce arithmetic bands. The spectral
number of each sample on the different bands was extracted and correlation between
OM and spectral numbers was investigated. The results showed that there was
significant relationship between greenness, moistness DVI, NDVI and SAVI against
SOM (a=0.05). Multiple and stepwise regression models with excluding and including
outliers (3Sd, 0.05, 0.01) were used to select the best fitted models. The results showed
that there was no significant model in multiple regression model (¢=0.01 and 0.05). But,
the best fitted stepwise models in two cases of outliers were significant (¢=0.01 and
0.05). The shortest variables between studied models were belonging to Stepwise
models. This study showed that remote sensing data have relatively capability to
estimate the soil organic matters in the study area.

Keywords: Soil surface organic matter (SSOM), Spectral reflectance, ETM+, Mehr
watershed.
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