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With Application to Satellite Images (Case
study: Ardak Dam in Mashhad)
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Abstract

Assessment of suspended sediment concentration in running
waters is important in different applications such as monitoring
the performance of hydraulic structures, environmental
problems, and utilization of agricultural lands. The main goal
of this research is the use of remote sensing technology to
assess the concentration of suspended sediments on water
surface of inflow to the dam reservoirs and also estimating of
sediment load brought to the reservoir in flood events during
the dam’s lifetime as well as annually. For this purpose, the
laboratory experimental results and images of Landsat satellite
have been used. The study area in this research was Ardak Dam
in North West of Mashhad. In the laboratory work, the
condition of the river was simulated. By using an ASD spectro-
radiometer, the water reflectance values for different amounts
of suspended sediment concentrations in the range of 400 to
2500 nm were measured. Then, these reflectance values were
resampled for OLI Bands of Landsat 8 using their spectral
response functions. The correlation between reflectance from
bands 2 and 5 and the amount of suspended sediment
concentration, were of the order of 0.91. In this research, a
range of different sediment concentrations of 0.16 gr/lit to
100.05 gr/lit in 90 samples was used. In the modeling stage
one from each three samples was kept for model evaluation. In
the study procedure, the reflectance in band 5 of Landsat
centered at 865 nm R g4, and the reflectance in band 2 of
Landsat centered at 482/4 R 44,5 showed the maximum and
minimum sensitivity to the amount of sediment, respectively.
As a result, an exponential relationship between sediment
concentrationand Rges — R, - Was found appropriate. In the
evaluation process the RMSEWas 1.57 (gr/lit) and R? was
0.91. The evaluation of the results of this study showed that the
model presented for estimation of suspended sediment
concentration in water was appropriate and showed good
performance.
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Fig. 1- Location of the study area
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Fig. 4- Relationship between suspended material concentration and reflection values on the bases of
laboratory works
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