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Introduction

The inflow of dams is one of the main components of the hydrogeological cycle and one
of the required methods of water resources exploitation models. Reliable and complete data
is one of the most important challenges in analyzing the change in inflow to dams in water
resources management. In recent years, different numerical models have been used, which
are a reliable solution to be considered. These models are able to estimate the inflow to dams
in each region based on data and information, maps, various ground measurements,
boundary conditions, and the use of complex equations. In the present study, global satellite
data was used in a cheap and affordable way as an alternative to expensive on-site
measurements to predict the inflow to Maroon Dam in Khuzestan.

Method

The study area is the Marun River in Khuzestan Province in southwestern Iran. The Marun
River originates from the Nil and Sefid Kooh Mountains and flows into the Maroon Dam Lake
after a distance of 120 km. Forecasting the inflow to the Marun Dam is very important due to
the role of this dam in meeting agricultural, drinking, and industrial demands, as well as
meeting the environmental demands of the Shadegan Wetland downstream. In this study, the
Markov Chain (MC) method, developed in MATLAB, was used to predict the flow of the Maru
River based on short-term satellite signals. MC is a simple prediction and modeling method
that works based on a stochastic method to describe a sequence of possible events. Then,
considering the much lower computational complexity and limited data required and very low
processing time in artificial intelligence-based methods, the performance of the combined GA-
ANN, ICA-ANN, and ORELM methods was tested in comparison with the conventional Markov
Chain method.

Results

The results showed that the output of the ORELM model had the best fit to the
observational data with a correlation coefficient of 0.874 in the test phase compared to
models GA-ANN, ICA-ANN and MC. Also had the best and closest scatter points around the
45-degree line, making it the most accurate model. Instead of using complex models with a
very large data volume and also very time-consuming evaluation and accuracy of the
evaluation in it, ORELM methods based on satellite information can be used with confidence.
This greatly helps water researchers and planners to use numerical models with a complex
and time-consuming structure using a combination of artificial intelligence and satellite
systems to predict the inflows to dam reservoirs with high accuracy in dry and wet years.

Conclusions

Regarding the amount of inflow into dam reservoirs as one of the most important sources
of water resources balance, artificial intelligence models can be used in this study for specific
areas of basic statistics or in situations where it is not possible to use mathematical models.
By using satellite data, it is recommended. Based on the results obtained, the models
developed in this study can also be recommended for studies of other areas using the
selection of dams and rivers. In this case, without the need for complex and time-consuming
relationships and equations, and only based on satellite maps and at a very low cost, the river
discharge in the study area can be predicted with great accuracy during dry periods.
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