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Abstract: Monthly temperature deviations from the 1951 to 1980 baseline were examined for the period 2019 to 2023 using time series 

modelling in a Python environment. Several ARIMA specifications, including ARIMA (1,0,0), ARIMA (0,1,1), and ARIMA (1,1,1), were 

estimated to understand patterns in atmospheric variability and to identify a model that captures temporal dependence effectively. Model 

adequacy was evaluated through Akaike and Bayesian information criteria, along with autocorrelation and partial autocorrelation 

diagnostics and Ljung–Box testing. Descriptive statistics, seasonal grouping, heat mapping, and rolling mean analysis supported the 

empirical assessment of monthly fluctuations. Comparative evaluation using root mean square error indicated that ARIMA (1,0,0) 

provided the most reliable representation of the observed temperature deviations. The findings contribute to statistical forecasting practices 

for climatic variables and demonstrate the applicability of computational tools in environmental data analysis. 
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1. Introduction 
 

Generally, temperature plays an important role for farmers 

and human life. By using Python software for atmospheric 

variables like temperature the models are listed. Stijn Heldens 

et.al [1], says that it is mainly required of researchers to 

investigate the scientific fields of their primary expertise. 

Steven D. Meyers et.al [2] explains the marine sector for 

several decades, the number and size of commercially 

operated marine boats on the world's oceans and inside seas 

have been increasing. Tom De Smedt et. al [3] discussed that 

the World Wide Web, often known as "Web as Corpus," is a 

vast collection of linguistic data that has gained popularity 

over the past several years as a useful tool for activities such 

as opinion mining, machine translation, and trend 

identification. Ceyhun Ozgur et.al [4] introduces the 

usefulness of MatLab, R and Python in teaching setting as 

compared in their work. In this case, they have attempted to 

determine which language is the most appropriate for 

instructing college students in statistics and OR. Noel M 

O'Boyle et.al [5] discussed, the Cheminformaticians to 

construct one-time scripts to do basic statistics and prepare 

data for analysis. For these routine jobs, the languages like 

Perl, Python, Ruby are perfect and unfortunately, they are 

orders of magnitude slower than complied languages like 

c++. William F. Holmgren et.al [6] introduces a well-known 

MATLAB package for solar modelling and analysis is called 

PVLIB Toolbox. Alan W Sousa da Silva et.al [7] explains, a 

wrapper script for the ANTECHAMBER tool, known as 

ACPYPE, makes it easier to generate small molecule 

topologies and parameters for a range of molecular dynamics 

systems. Nicholas K. Sauter et.al [8] says that the software 

development may be accelerated by using modular and 

reusable code. Skipper Seabold et.al [9] introduced a Python 

package for economic and statistical analysis is called 

Statsmodels. The target audience comprises of 

econometricians, theoretical and practical statisticians, 

Python developers from many fields utilise statistical models. 

 

2. Methodology 
 

For atmospheric variable like temperature from 2019 to 

2023, we are fitted ARIMA (1,0,0) ARIMA (0,1,1) and 

ARIMA (1,1,1) models using Python software. 

ARIMA(p,d,q) is combinaton of ‘p’ order Auto Regression, 

Integration of order ‘d’ and moving average of order ‘q’. 

Akaike information criterion (AIC) and Baysian information 

Criterion (BIC) used for AIRMA model selection. AIC helps 

for the best relative fit. BIC finds true model among relative 

fit. Auto correlation function (ACF) explains about 

correlation between a time series and its lagged values for 

moving average part in ARIMA, where as partial auto 

correlation function (PACF) is correlation of lagged values 

and intermediate lags of autoregressive part of ARIMA. 
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Empirical investigations:  

Below is the temperature data deviations from the 

corresponding 1951-1980 means of 2019 to 2023 imported 

from excel to Python for 12 months, J-D means January to 

December, D-N means December to Novenber , DJF means 

December, January and Februrary, MAM means march, 

April, May, JJA means June July August and SON means 

September October and November. This data was taken from 

the website [10]. 

 

 
 

Table 1 

 
 

Paper ID: SR26318141528 DOI: https://dx.doi.org/10.21275/SR26318141528 1529 

http://www.ijsr.net/


International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

Impact Factor 2025: 7.089 

Volume 15 Issue 3, March 2026 
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal 

www.ijsr.net 

Year-month-wise heat map for temperature 2019 to 2023 is as shown in table - 2 

 
Descriptive statistics for data is listed in table – 3 

 
 

The Different ARIMA models of order (1,1,1), (1,0,0) and (0,1,1) coefficients, AIC, BIC and Ljung-Box test for lack of fit is 

given in table – 4. 
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Monthly variability of temperature deviations from the corresponding 1951-1980 mean for months for January to December 

using Box-polt technique is given figer 1. 

 
  

Figer 1, Figer 2 represents rolling mean of 12 months for data of 2019 to 2023 for temperature data, Blue line indicates original 

data and orange line indicates rolling mean model. 

 
 

Root mean square error for ARIMA (1,1,1), ARIMA (1,0,0) 

and ARIMA (0,1,1) temperature data of 2019 to 2023 is listed 

in table - 5. 
Model RMSE value 

ARIMA (1,1,1) 0.3115 

ARIMA (1,0,0) 0.1544 

ARIMA (0,1,1) 0.2550 

 

3. Summary and Conclusion 
 

For temperature data of monthly deviations from the 

corresponding 1951-1980 mean from 2019 to 2023 is fitted 

with different ARIMA models like ARIMA (1,1,1), ARIMA 

(1,0,0) and ARIMA (0,1,1). Model best fit is measured using 

AIC and BIC. Mean squared error criteria is used to check 

which model is the best for data. RMSE for different models 

are listed in table – 5. 

 

By observing above table we conclude that for the 

temperature data, ARIMA (1,0,0) is the best model. (After 

observation of the RMSE values). 
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