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Abstract

Modeling and analyzing suspended sediment loads in rivers,
especially in areas like the Dez River basin which flows into the
sensitive wetlands of Khuzestan, is a fundamental tool for water
quality management and the operation of hydraulic structures.
This importance stems from its impact on river morphological
changes and the existence of nonlinear relationships between
factors affecting various hydrological phenomena. In this study,
with the aim of estimating the suspended sediment load of the
Dez River, 30 years of monthly data (1992-2022) including
discharge, water level, and suspended sediment discharge from
the Dez Regulating Dam hydrometric station were utilized. In
this regard, Artificial Neural Network (ANN) and Adaptive
Neuro-Fuzzy Inference System (ANFIS) models were developed
in the MATLAB software environment, and their efficiency was
evaluated using the coefficient of determination (R?), Root Mean
Square Error (RMSE), Nash-Sutcliffe Efficiency (NSE), and
Mean Absolute Error (MAE) criteria. Furthermore, separating
the data based on flow conditions led to a significant
improvement in the accuracy of fitting the sediment rating curve
and the model outputs. The results indicated that the estimates of
the ANNs and neuro-fuzzy methods possess high accuracy.
According to the results, separating data for different
precipitation and flow conditions can create the necessary
homogeneity to generate a sediment rating curve with higher
accuracy and validity. Additionally, the results showed that the
ANFIS model, due to its high ability to identify complex
nonlinear relationships between hydrological variables, can be
used as a powerful tool for modeling and predicting suspended
sediment not only in the Dez River but also in other similar basins
of the country. Moreover, for predicting erosion, sediment, and
runoff volume variables—which constitute some of the most
complex hydrodynamic and ecological issues—the intelligent
and nonlinear neuro-fuzzy model demonstrates greater capability
and efficiency due to its high performance in recognizing
nonlinear and complex relationships for simulating erosion and
runoff in the study area and similar basins. The application of
these models can provide a suitable scientific basis for estimating
sediment input to downstream wetlands, assessing the effects of
sediment changes on the wetland's ecobiology, and ultimately,
assisting in the formulation of integrated management strategies
for the watershed and wetland ecosystems.

Keywords: Watershed management, Wetland ecosystem,
Sedimentation, River suspended load, Dez River.
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