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Abstract

The importance of the survival of the generation of rare species and the preservation of the biodiversity of the country
for future generations and the cycle of the ecosystem despite the limitations of surface water resources show the necessity
of planning water resources. An important component in the optimization and management of surface water is the long-
term and short-term forecasts of the river flow. The current research was done to forecast the runoff and predict the state
of the water ecosystem by comparing the performance of two models, Bayesian BN network and MLP neural network.
Then the environmental values and living conditions of aquatic animals were investigated. Monthly meteorological data
as well as the volume of transferred water from five hydrometric stations entering Taleghan Dam from 1385 to 1397 were
introduced as input data to the models, and the runoff entering the dam was included as predictor. In the next step,
environmental discharges were calculated using Tennant's hydrological method, and the probability of occurrence of these
discharges was calculated in the recorded data and seventeen patterns in the Easyfit software environment. Then, the
selected patterns were compared according to the probability of occurrence and index criteria, Nash-Sutcliffe coefficient,
root mean square error and mean absolute prediction error. Despite the 43.3% similarity of the best model of the BN
model compared to 80% similarity in the MLP model, the BN model has a better index criterion (-3.98, 17.3 and 0.06)
compared to the index values in the MLP model (3 -10/, 23/9 and 122/3) had better accuracy. It was also found that the
basin is facing an environmental risk. Because the suggested values for the environmental flow were higher than the total
runoff in some months during the study period.

Keywords: Bayesian network, Environmentalism, Perceptron neural network, Tennant's hydrological method, Water
ecosystem.



