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Assessing and predicting future climate change is of particular
importance due to its adverse effects on water resources and the
natural environment, as well as its environmental, economic and
social effects. Meanwhile, rainfall is also an important climatic
element that causes a lot of damage in excess conditions. West
Azerbaijan Province is no exception. The aim of this study is to model
and predict 30 years of rainfall in West Azerbaijan province. The
statistical period studied is 32 years (2019-1987). Selected stations in
the province include Urmia, Piranshahr, Takab, Khoy, Sardasht,
Mahabad and Mako stations. Average slider time series models,
Sarima (seasonal Arima), Health Winters were used for analysis and
prediction and also linear regression and Mann-Kendall test were
used to determine the data trend. The results show an increasing trend
of precipitation in Urmia, Piranshahr, Khoy, Sardasht and Mako
stations and a decreasing trend in Takab and Mahabad stations.
According to the results of comparing the models used, the Health
Winters model with the least error in the absolute mean of deviations,
mean squared deviations and the percentage of absolute mean errors
was introduced as the best precipitation forecasting model for West
Azerbaijan province.
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Introduction

The increase in greenhouse gases during climate interactions ultimately leads to increased
evaporation from the sea surface, followed by an increase in humidity and changes in the
amount of precipitation worldwide, known as climate change. Meanwhile, one of the effects
of climate change is its impact on rainfall patterns. Therefore, since meteorological factors
such as rainfall are the most significant elements influencing the control and management of
limited water resources, it is necessary to have a more accurate understanding in order to
plan and optimize water resource management. Precipitation plays a vital role in the
management of various agricultural and industrial projects, and changes in its levels in future
periods within each region are of utmost importance.

Material and Methods

The research methodology employed in this study is primarily based on statistical analysis
utilizing time series models. The precipitation data utilized in this study were obtained from
the General Meteorological Organization. These data were initially converted from a daily
format to monthly, quarterly, and yearly formats. Subsequently, the data were sorted, and
statistical analysis was performed using Minitab and Xlstat software. Furthermore, ARC GIS
software was employed to generate maps for visual representation. The selection of these
specific meteorological stations was driven by the availability of comprehensive historical
data spanning from 1987 to 2018, as well as their strategic geographical locations. To
investigate and predict both seasonal and annual precipitation patterns at the selected
stations, various time series models, including the average slider model, SARIMA (Seasonal
ARIMA), Holt-Winters method, linear regression, and the Mann-Kendall test were applied.

Results and Discussion

The average slip model indicates a decreasing trend of precipitation in the studied stations,
with the exception of spring, which shows a noticeable upward trend. Consequently,
alternative models have been employed for prediction. The second model utilized for the
study area is the Sarima model (seasonal Arima). The outcomes of this model demonstrate
that the precipitation data exhibit consistent correlation across all sections, with a parallel
correlation that is statistically significant at a 95% confidence level. The third model
employed is the Health Winters model, which exhibits complete consistency between the
fitted and predicted data, making them indistinguishable from one another. This indicates an
increasing trend in annual precipitation for future periods. The linear regression test confirms
the increasing trend of precipitation in the upcoming years and establishes the statistical
significance of the data at a 95% confidence level. The Monkendall test, conducted at the
5% level, reveals an increasing trend of precipitation in Urmia, Piranshahr, Khoy, Sardasht,
and Mako stations, while Takab and Mahabad stations exhibit a decreasing trend.
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Conclusion

Among the models utilized, the Health Winters model emerged as the most appropriate
model for precipitation prediction in the study area, based on its significantly lower values
of absolute mean errors, mean squared deviations, and absolute mean percentage of errors
compared to other models. These findings align with the conclusions reached by Samandari
(2018), Goodarzi and Roozbehani (2017), and Abdollahnejad (2015) in their respective
research. While many researchers have advocated for the use of artificial neural network
models for rainfall prediction and considered them as effective forecasting tools, this study
aimed to explore an alternative model that had not been previously applied in the study area.
The results of this research employing time series models further confirmed the suitability
of the Health Winters model for precipitation prediction.

Keywords: Precipitation, Time Series Models, Man-Kendall, Health Winters model, West
Azerbaijan Province
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