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Abstract

Temperature is one of the most important climatic elements affecting ecosystems and human
activities, particularly in arid and semi-arid regions characterized by high and fluctuating
temperatures. The study of temperature trends is becoming increasingly important in light of
global climate change, which has led to a significant rise in temperatures in many parts of
the world, including Irag. This study aims to analyze the time trends of maximum and
minimum temperatures in Najaf Governorate and to build a predictive model to estimate
future values based on historical climate data for the period (1980-2024).

The study relied on the analysis of time series data from four meteorological stations (Najaf,
Abbasia, Mishkhab, and Shabka), using a range of data analysis tools and artificial
intelligence techniques. Data processing and analysis were performed using the Python
programming language within the Jupyter Notebook environment, in addition to the Orange
software, With the use of several specialized software libraries such as Pandas, NumPy, and
Scikit-learn, as well as Matplotlib and Seaborn, to show climate patterns and time trends.

The data were divided into training and test sets to evaluate the predictive model's
performance. Several statistical indicators were used to measure prediction accuracy, most
notably the coefficient of determination (R2), root mean square error (RMSE), and mean
absolute error (MAE). The results showed a general upward trend in temperatures during the
study period, The average annual change in maximum temperatures was between (0.08—
0.09) degrees Celsius per year, while the average annual change in minimum temperatures
was between (0.05-0.06) degrees Celsius per year.The forecast results also showed a
continued upward trend in temperatures during the future period (2025-2035), with a
significant increase in average maximum and minimum temperatures, particularly during the
summer months. These results indicate a likely increase in the intensity of heat waves in the
study area in the coming years. The study confirms The importance of employing artificial
intelligence technologies in analyzing climate data and predicting climate changes, due to
their important role in supporting environmental and agricultural planning and managing
natural resources in arid regions.
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