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Estimation of spatiotemporal variation in forest soil carbon stock by using
field spectrscopy

NAKAJI, Tatsuro
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In this study, we developed new spectroscopic monitoring method for
estimating the vertical profiles of water content, organic component and respiration rate of forest
soil in the field. Firstly we collected training data of NIR-SWIR spectral reflectance feature,
chemical traits and respiration rate of forest soil from botomn of 13 tree species in cool temperate

forest. Based on the statistical models, we clarified that the soil concentrations of water, N and
cellulose explained the respiration rate at 2.1 % RMSE, and spectral reflectance model estimated
these traits with 6 - 10.3% RMSE. We tested these estimation models by using field monitoring data
in the forest. Field spectral measurement showed vertical profiles of soil traits and these traits
provided estimated CO2 emission from forest soil in the field. These results indicate that the field
monitoring of NIR-SWIR spectral reflectance can be used for rapid monitoring of soil traits and C02
emission in the field.
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