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Objective: Considering to the Bahmanshir River is one of the most important
exploitable rivers in the country, and currently various projects, including the
construction of upstream and downstream Bahmanshir dams and navigation locks,
the Torah Bakhakh pumping station, are being studied and implemented on thisriver,
the aim of the present study was to estimate the rate of suspended sediment load
that could affect the aforementioned projects.

Method: There are various methods for estimating the rate of suspended sediments
and they have always been used by water science engineers. Today, with the
advancement of technology and new technologies, new methods have been
developed. In the present study, MODIS satellite data was used in remote sensing to
study the estimation of suspended sediment load.

Results: The results of the research show that the most optimal parameter for
estimating suspended sediment concentration is the red and infrared bands. Also, the
significance level in both tests at the Torah Bakhakh station (annual data) and
stations 3 and 5 (daily, one-year data) is greater than 0.05, and at the Torah Bakhakh
station (daily, ten-year data) and stations 1, 2, and 4 (daily, one-year data) is less than
0.05.

Conclusions: The results indicate that MODIS satellite data can be effectively used to
estimate suspended sediment concentration in the Bahmanshir River. The red and
infrared bands were identified as the most suitable parameters for sediment
estimation. Statistical results showed significant relationships at some stations and
time scales, while others were not statistically significant. Overall, remote sensing
provides a useful tool for monitoring suspended sediment and supporting the
planning and management of hydraulic projects along the Bahmanshir River.
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Introduction

The Karun River is one of the most water-rich rivers in Iran, covering a very large area of
the Zagros Heights in its watershed, and it changes direction multiple times along its course.
The Bahmanshir River is one of the most important navigable rivers in the country. Currently,
various projects, including the construction of dams and navigational locks both upstream
and downstream of the Bahmanshir River, are being studied and implemented. The aim of
the present study is to estimate the amount of suspended sediment in this river, which can
impact the performance of the ongoing projects during the operational period. Today, with
advancements in technology and modern methods, new techniques have been developed
for estimating suspended sediments, one of which is remote sensing. Reviewing the results
of past research indicates the high efficiency of remote sensing methods in estimating the
amount of suspended sediment load in non-tidal river conditions. However, studies show
that there has not been a comprehensive investigation regarding the efficiency of using
remote sensing methods for tidal rivers. Therefore, this current study focuses on estimating
the amount of suspended sediment load using remote sensing in the Bahmanshir River, which
is influenced by tidal effects.

Method

In the present study, remote sensing was used to estimate the amount of suspended
sediment, and the efficiency of this method was examined and evaluated in comparison with
the field-measured data. "In this study, to estimate the suspended sediment load, MODIS
satellite data from the years 2009 to 2020 were used, covering the area from the construction
site of the Bahmanshir dam and navigational lock downstream to the beginning of the river,
along a length of 90 kilometers. The information collected and obtained for the current
research includes data on suspended sediment concentration and satellite images from the
MODIS sensor, as well as suspended sediment concentration data related to three time
periods: fourteen years (annual average), ten years (daily), and one year (daily). This data has
been provided by the Khuzestan Water and Power Organization, collected in the field for use
in studies related to the construction of the Bahmanshir dam and navigation lock downstream.
The necessary satellite images were obtained from Google Earth Engine and processed
through coding in the Python environment. The study area is first defined in Google Earth
software and saved in KML format. Then, using ArcGIS software, the saved KML file is imported
and converted into a shapefile. In the next step, the shapefile of the study area is brought into
the coding environment, and further coding is carried out. Subsequently, based on the coding
time, images with a spatial resolution of 250 meters are downloaded. It is worth mentioning
that in this method, initial processes including geometric corrections, atmospheric
corrections, and georeferencing of the images are performed in ENVI software. To examine
the correlation of the data and its significance, Pearson correlation test was used between
water reflectance (independent variable) and suspended sediment concentration (dependent
variable). Additionally, besides the reflectance values of the red and near-infrared bands, the
band ratio (b1/b2) was also used as an independent variable, and the correlation values
obtained for each case were analyzed. In the present study, to create an appropriate
regression model and establish a relationship between the two variables, the normality of the
suspended sediment concentration data (dependent variable) was first examined using SPSS
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software. Subsequently, outlier data were identified and removed from the calculations, and
the Shapiro-Wilk statistical test was used to assess the normality of the data

Results
As mentioned, in the present study, remote sensing methods were used to estimate the

amount of suspended sediment load, and the effectiveness of this method was examined and
evaluated in comparison with field-measured data.The results of the study indicate that the
significance level in both the Kolmogorov-Smirnov and Shapiro-Wilk tests at the Tarrah
Bakhakh station (annual data) and at stations 3 and 5 (daily, one-year data) is greater than
0.05, while at the Tarrah Bakhakh station (daily, ten-year data) and at stations 1, 2, and 4
(daily, one-year data) it is less than 0.05. This demonstrates the efficiency of the remote
sensing method at the Tarrah Bakhakh station (daily, ten-year data) and at stations 1, 2, and
4 (daily, one-year data). Also The results obtained from this research indicate that satellite
images from the MODIS sensor, due to their high temporal resolution (daily imaging), can
play an important role in estimating suspended sediment in riverine environments and the
final result show that For estimating the concentration of suspended sediments, the optimal
parameters are the red and infrared bands.

Conclusions

As previously mentioned, the aim of this study was to estimate the concentration of
suspended sediments in the Behmanshir River using remote sensing methods. The results
obtained in this research are consistent with those of Tabatabaei and Sulaimani (2014) and
Kazemzadeh et al. (2013), which showed that the wet season could be considered a suitable
statistical period. Additionally, the results of Paulista et al. (2023) indicated that the red band
is the best band for estimating suspended sediment concentration, which aligns with the
findings of this study. Furthermore, the study by Kazemzadeh et al. (2013)demonstrated that
using artificial neural networks and MODIS sensor images for monitoring suspended
sediments is appropriate, which also agrees with the results of this research.The main findings
of this study can be summarized as follows:The significance level in both tests at Tareh Bakh
Il station (annual data) and stations 3 and 5 (daily, annual data) is greater than 0.05, while at
Tareh Bakh Il station (daily, decadal data) and stations 1, 2, and 4 (daily, annual data), it is less
than 0.05.The optimal parameters for estimating suspended sediment concentration are the
red and near-infrared bands.Remote sensing is faster and more accurate compared to
traditional methods.The results indicate that MODIS sensor satellite images, due to their high
temporal resolution (daily imaging), can play an important role in estimating river
sediment.There is no significant correlation between the data across all seasons, but limiting
them to a wet period results in a higher correlation.
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