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Extended Abstract

1. Introduction

The climate is a complex system that mainly various natural and human factors cause fluctuations in all
components of the climate system, especially temperature. Temperature, as one of the most important and
determining climatic elements, is a significant indicator in the climate classification that stability or
variability in a geographical context has different effects in different dimensions, so recognizing and
predicting this element is very important for management and planning of the future. Researchers use the
concepts of time series in predicting climatic phenomena, especially temperature, due to its random nature;
the most important type of time series is the ARIMA model. While recognizing the relationship between
past and present values of the time series, we can predict the temperature of Tabriz's synoptic station for
the next 18 years and get a clearer picture of temperature behavior in the future.

2. Materials and Methods

In the present study, the average annual temperature of Tabriz station in the period of 1951-2020 was
received from the meteorological site of the whole country, and with the help of ARIMA models,
temperature forecasting was done in several stages, the characteristics of each stage are as follows.

e Step 1: Select and process the data
Due to the real nature of the temperature time series, the first preprocessing was done on the studied data
to check the outliers and other unacceptable values in the study time series and analyze.

e Step 2: Prepare the data

At this stage, after analyzing and identifying the instability of the Box-Cox methods, the first-order
differential and the least squares method were used in data stationary, then in order to evaluate the normality
of the statistical distribution of the static data in each method Stagnation, Kolmogorov-Smirnov test was
used at 95% significance level.

e Step 3: Modeling

At this stage, the static time series were modeled according to the range of auto-regression changes and the
moving average, and different models were tested by error and with varying degrees between zero, 1, and
2.

e Step 4: Select the model

After identifying the model and estimating its parameters, in the next step, the suitability of the model was
determined by BIC and AIC. Then, the model residuals were examined by the normal diagram, ACF and
PACF diagram, and Kalmorgov-Smirnov test with a 95% confidence level.

Error metric indices

In order to examine the adequacy of the fitted model more accurately and predict the values (real data) and
select the best method of predicting were used the ergo metric indices such as the mean absolute error value
(MAE), the average Error square (MSE), root mean square root of error (RMSE), and root mean square of
normalized error (NRMSE).

e Step 5: Prediction
The final criterion for selecting the final model was that the selected model would behave more
appropriately for forecasting, that is, behave along the forecast horizon as it did in the recent past.

3. Results and Discussion

One of the critical conditions in the analysis of time series is data stationary. One of the essential factors
that cause time series instability is the trend component, so in this study, a linear trend was identified. Time
series instability was confirmed by drawing a diagram and regression, and Box-Cox, least square, and first-
order differential method removed this inconsistency. Then, for each of the three staging methods, the
values of d, p, and q were determined by PACF and ACF diagrams, and different patterns were examined
by trial and error. In the next step, the first-order differential method was selected as the best stationing
method, and the IM ARIMA (0, 1, 1) Con model was introduced as the final model. Then, we analyze the
static residues by normal distribution diagram and Kolmogorov-Smirnov normality test of statistic (equal
to 0.7 at 95% level) and ACF and PCF diagrams also indicate the suitability of IM ARIMA (0, 1, 1) Con
patterns. The selected model among the studied models has the lowest value of AIC and BIC and the lowest
value of absolute mean error (MAE), mean square error (MSE), root mean square error (RMSE), and root
mean normalized error (NRMSE). So, the small error criteria for this template indicate that the values
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predicted by this template are closer to the actual values of the variable series in question. Therefore, this
model has a higher power of prediction. According to this model, the temperature will increase in the next
18 years, following the general characteristics of Tabriz temperature. It should be noted, however, that
temperature prediction is intended to determine the values with the highest probability of occurrence and,
in any way, does not imply the exact presentation of temperature values.

4. Conclusions

The main purpose of this research is to model the prediction of Tabriz synoptic location data by the
ARIMA2 model with coverage of 1951-2020. For this purpose, according to the real nature of the time
series, first t temperature preprocessing was done on the studied data, then for modeling and predicting the
time series by ARIMA, the data is stationed by Box-Cox methods, one order differential and minimum
squares for the data of synoptic station of Tabriz in order to increase the accuracy prediction of the model
by selecting the most accurate and appropriate stationing method. The results showed that the first order
differential method is the best method and the ARIMA (0, 1, 1) Con model is the most appropriate model
considering the changes in auto-regression and moving average, Akaike and Bayesian evaluation criteria
and residual analysis for predicting the temperature of the future. Based on the Predictive evaluation of the
selected model, the average annual synoptic station in Tabriz for the next 18 years will have an increasing
trend. However, due to the sharp change of temporal and spatial acceptance in temperature, prediction of
exact value is impossible, but it also represents the probability of incidence and can be used for awareness,
management, and planning.
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