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Figure 1. Time series of observations of discharge rate at six stations, Atrak River.
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Figure 2. Plots of Auto-correlation and partial Auto-correlation functions time series without trend and
seasonal variations of the observations of the six stations of the hydrometric areas of Atrak River.
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Table 2. Different patterns of ARIMA (p, d, q) (P, D, Q) for forecasting of the discharge of Atrak River for
stations separately.
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A e
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By noting that the lowest value of AIC, the proposed model for each station is marked by *.
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Figure 3. Plot of forecasted data under the proposed patterns for next year with its 95 % confidence interval
for stations separately.
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Abstract

Background and Objectives: Nowadays, investigations to forecast the hydrological variables
behavior and the effective climatological factors on it in the time domain are considered by
researchers. Therefore, the usage of time dependent data analysis in the prediction of river
discharge rates is statistically valid and so that the results can be used in the planning and
management of water resources and infrastructure design.

Materials and Methods: The study area was Atrak River which is one of the most important
water resources in economic, agricultural and environmental point of view in the North East of
Iran. In recent years, this river had overflow or decline of the water levels that certainly affected
on river discharge rates. In this paper, we use the data of the six hydrometric stations from
51-52 years till 81-82 years of the catchment Atrak River.

Results: First we have paid attention to the descriptive analysis of data and then we fitted a
suitable model to the discharge time series data of considered stations after removing trend and
the seasonal variations. Finally, through estimating the parameters of the model, we predicted
the distribution behavior of the river flow rate. We used Akaike Information Criterion (AIC),
Bayesian Information Criterion (BIC) and Mean Square Error (MSE) for fitting model
and estimating the parameters of the fitted model. After fixing the variance of the data
and remove the trend and seasonality variations and by using the Auto-correlation and Partial
Auto-correlation plots, ARIMA(1,0,2)(1,1,2);, model was admitted. Finally, using this model,

future values Atrak river discharge rates were forecasted for the year.

Conclusion: Since Atrak river basin has been both mountainous and plain, as well as its climate
is constantly changing, therefore special attention to changes in trends and seasonal variations in
hydrometric stations in this area before fitting a time series model and forecasting is necessary.
Otherwise the statistical analysis of time series analysis may yield to the bias results.

Keywords: Time series, Forecasting, Autoregressive moving average integrated model,
Discharge, Atrak River
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