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Abstract: The impact of land use and land cover change in mountain areas on hydrological processes is a major
concern, as it potentially can result in catastrophic events such as floods and droughts. It has been suggested that
forest removal causes increased water and sediment yield. However, it is difficult to quantify the sediment fluxes
of large river basins by ground measurements, especially in mountainous and less accessible areas. Remote sens-
ing provides a viable option for obtaining data on the sediment loads of rivers in these areas. In this study, we
developed algorithms for estimating suspended sediment concentrations (SSC) in highly turbid inland river wa-
ters from remote sensing reflectance measurements in the visible and near-infrared wavelength bands. The algo-
rithms were calibrated using ground measurements of SSC and water reflectance spectra at tributaries of the
Lower Jinsha River in Yunnan, China. The field trip was conducted in June 2002, a season of high water dis-
charge and high sediment yield. A GER 1500 handheld spectrometer was used to acquire the reflectance spectra.
Suspended sediment concentrations were measured using the standard method of water filtration. The SSC val-
ues spanned a wide range from 16 g/m’ to 13 000 g/m’>. The median and average concentrations were about 800
and 1900 g/m’ respectively. The ratio of the reflectance at 800 nm and 550 nm (R800/R550) was to correlate
well with SSC up to approximately 250 g/m>. The ratio R800/R550 could be fitted to the equation
r=ro(l + S/)/(1 + S/b)

where r = R800/R550, S is the suspended sediment concentration and and r¢, a, b are the fitting parame-
ters. This equation could be inverted to obtain the SSC value from the measured reflectance in the green and the
near-infrared bands. This inversion algorithm could not be used for waters with very high SSC, as the ratio
R800/R550 remained approximately constant at high SSC. More than half of our sampling points fell into this
category. In this case, we fitted the water reflectance spectra to an optical model of water reflectance with the
backscattering coefficient of sediment particles at 550 nm (X550 ) and the absorption coefficient of dissolved or-
ganic matter at 440 nm (G440) as the fitting parameters. The suspended sediment backscattering coefficient
X550 was found to vary linearly with SSC for the whole range of measured SSC values (up to 13 000 g/m’),
with a high correlation coefficient ( R-squared) of 0.97. In the second inversion algorithm, X550 was first re-
trieved from a reflectance spectrum using the spectral fitting method. The SSC value was then calculated using
the relation between SSC and X550. The first algorithm used only the reflectance at two bands and hence would
be suitable for use in estimating SSC from LANDSAT or SPOT satellites with green and near-infrared bands.
The second algorithm would require more spectral bands in the visible and near-infrared region in order to per-
form spectral fitting. However, since only two parameters (X550 and G440) were needed, it might be possible
to retrieve these parameters from a limited number of bands, such as those present in LANDSAT or SPOT satel-

lite sensors.



