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Abstract

Background and Objectives

Groundwater is the most important source of fresh water on earth, which makes it more important to manage
its use in arid and semi-arid regions of the world, including Iran. Therefore, understanding the behavior of
this important hydrological component and its prediction will be of great help in supplying the region with
needed water and its sustainable development in terms of social and economic activities. In this research,
attempting as it purpose to model the groundwater level of Tabriz catchment at selected stations by one of
the statistical models called Arima Integrated Moving Average (ARIMA). This model can be used to predict
temporal changes in groundwater level. In addition, fuzzy clustering has been used to reduce the volume of
calculations for estimating groundwater level values on a monthly basis to gain an understanding of
variations in this important hydrological component by selecting the appropriate stations.

Methodology

Traditionally, clustering methods are divided into two general categories: hierarchical and Afrazi and in
recent years, new methods such as K-means, K-medvids algorithms and fuzzy clustering have been added.
The main characteristic of traditional methods is that each object falls into a single cluster, and generally the
methods in this section fall into the hierarchical and non-hierarchical (Afrazi) groups. In this study,
dendrogram composition and thermal mapping were used to investigate the similarity of time series
behaviors. One of the suitable models for fitting to one of the processes governing the hydrological system
under study is the self-correlated moving average integration model (ARIMA). The Arima model can be
used to identify different types of time series, and the type of model can also be modified according
to the behavior of the series. The basis of these models is based on the Markov chain. The Arima
modeling involves model calibration steps including static control, selection of coefficients for
autoregressive and moving averages, model evaluation for training section data by correlation charts, partial
correlation charts, and other relevant tests and controls for test data. In this research, the selected stations
from Tabriz catchment were studied from April 2001 to March 2009. In this research, the toolbox available
in R software was used to model the groundwater level in selected stations in Tabriz plain, using ARIMA.
Seven clusters are defined, based on the number of selected stations in the Tabriz catchment. The Arima
method was used to model the groundwater level using random models. Each time series was used as the
model input for each selected station by clustering method at Tabriz catchment.

Findings

The results of clustering analysis show that outliers in the first cluster have reduced the accuracy of the
Arima model for the training data, but the model accuracy for the test part data indicates the acceptable
ability of the Arima model in modeling. The second cluster had significant fluctuations for the training
section data and was negligible for the test oscillation section but a positive trend was observed in the test
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section. Arima model in the third cluster series modeling has low accuracy due to outliers which increases
the accuracy of the model with increasing data homogeneity. By examining the selected series of the fourth
cluster, there is a simultaneous fluctuation and trend, which is the downward trend for the education sector
data and for the test sector ascending. The series selected from the fifth cluster for the training section had
greater fluctuations without such a decreasing and increasing trend. In other words, the dominant trend is
seen as changes in the variance of the series, which makes the series unstable. By studying the case series
from cluster 6, there is an upward trend in the whole series for the training and test sections. In addition to
the trend, fluctuations in the elementary as well as outliers are found in the bottom part of the training series,
where there are fluctuations in the data. One of the important factors in reducing the model accuracy is that
the absence of these two factors in the test section data which significantly increases the accuracy of the
model, so that the coefficient of determination increases from 0.65 to 0.98. The mean squared error
decreased from 1.705 to 0.08. The seventh cluster has a dual decreasing and incremental trend for the
training sector data, which is a series oscillating trend. As the oscillation training section at the beginning of
the series is even more intense, this increase in oscillations at the beginning of the series is also true for test
section data. For the test section data, in addition to the fluctuation, an increasing trend is visible.

Conclusion

The results show that the first, third and seventh clusters are not in good condition and the coefficients of
determination and root mean square error are very poor in the training or test section. In the other clusters the
results are acceptable. In general, it can be stated that the ARIMA model has a low accuracy and low
precision trend for short time series with the same conditions, with low accuracy of the model regardless of
the series length despite outlier’s data. Therefore, it is recommended to use pre-processing data before
studying the ARIMA model to derive outliers and other unacceptable values in the study series. In addition,
the Arima model is not recommended for highly homogeneous data, which means a very homogeneous
series of values that does not change much over time. Using ARIMA model in different stations of Tabriz
catchment, the results showed that the accuracy of the model decreases when the studied series are exposed
to excessive oscillation and also the mean and variance values of the series have a trend which causes the
series to be unstable.

Keywords: ARIMA, Nonlinear local prediction, Sofi Chai Basin, Runoff.
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