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1 Introduction

The configuration manual document outlines the procedures undertaken during the cod-
ing phase of the project ”Air Passenger and Freight Demand Forecast for Ireland”. Both
hardware and software configurations are specified, along with the intricacies of the pro-
gramming process. The document also mentions the requisite procedures for code execu-
tion and highlights the deployment stages for ensuring the effectiveness of the code.

2 System Configuration

2.1 Hardware Specifications

Figure 1 displays the hardware specifications on which the research is conducted.

Figure 1: System Configuration
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2.2 Software Specifications

This section summarises the software and its specifications.

2.2.1 Environment

Jupyter Notebook 6.5.4 version was employed as the primary coding environment for
this research as shown in Figure 2. It offered collaborative and interactive features for
conducting code deployment, data analysis and visualization.

Figure 2: Jupyter Notebook

2.2.2 Programming Language

Python version 3.10.9 was utilised to develop time series forecasting models for predicting
passenger and freight demand forecast as shown in Figure 3. Due to the availability, of
extensive libraries in Python and its readability, it was an ideal choice for programming
language.

Figure 3: Python

3 Data Collection

The initial step is to load the Eurostat’s downloaded dataset, in (csv) format. Passenger1

and freight2 dataframes are created to store the datasets. Figure 4 shows the code for
loading the dataset.

Figure 4: Loading dataset

1https://ec.europa.eu/eurostat/databrowser/view/avia par ie custom 8975440/default/table?lang=en
2https://ec.europa.eu/eurostat/databrowser/view/avia gor ie custom 8975476/default/table?lang=en
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4 Data Preprocessing and Transformation

All the steps performed for data preprocessing and transformation are identical for pas-
senger and freight datasets. This section exclusively presents the figures of the freight
code along with an explanation to streamline the information and eliminate redundancy.
Figure 5 shows the conversion of TIME PERIOD column to datetime format.

Figure 5: Converting time period column to datetime format

Null values are checked thereafter in Figure 6

Figure 6: Checking for null values

Figure 7 displays the graph for total freight traffic generation from 2020 to 2023.

In Figure 8 airports with the highest freight traffic are grouped based on time period
and partner airport’s values so that their share (in %) is calculated along with the mean
number of freight and mail per year.
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Figure 7: Graph for total freight traffic generation across 3 years

Figure 8: Top 3 freight and mail traffic generation airports

Figure 9: 3 least freight and mail traffic generation airports
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Conversely, airport pairs which generate least freight traffic are calculated in Figure 9.

Figure 10 displays the generated graph for the top 3 airports with maximum freight
and mail traffic.

Figure 10: Top 3 airport with highest shares

Next, in Figure 11 a new dataframe is created to store the value of the top 3 airports
and plots the graph to proceed with time series decomposition. Figure 12 and Figure 13
displays the code for generating graphs of additive and multiplicative decomposition time
series.

Figure 11: Dataframe creation to store top 3 values

The function created that is used to test the stationarity using Dickey-Fuller test is
in Figure 14.
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Figure 12: Graph for additive decomposition

Figure 13: Graph for multiplicative decomposition

Figure 14: Stationarity test
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The next step involves the conversion of non-stationary data to stationary data using
the differencing method in Figure 15. Other techniques such as log transformation, mov-
ing average and weighted moving average are also implemented as a trial to obtain the
stationarity test values.

Figure 15: Stationarity test

Figure 16 shows the code for plotting ACF and PACF plots to identify lags.

Figure 16: ACF and PACF plots

Freight data is now split into training and testing sets. In Figure 17 data from 2020
to 2022 is taken as train data and from 2023 it is taken as test data.

5 Data Modelling and Evaluation

After data is split, Figure 18 shows the auto arima library which is imported to build and
fit the model with the best parameters selected automatically by the auto arima model.

In Figure 19 diagnostic plot for the obtained SARIMA model with automatic parameters
selected is displayed.

After the auto arima model values are obtained, the model is fit on the length of the
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Figure 17: Training and testing split

Figure 18: ARIMA/SARIMA

Figure 19: Diagnostic plots

8



test data to make predictions. In Figure 20 the code also includes the plot for actual vs.
predicted values.

Figure 20: Model fitted for predictions

Figure 21 displays the evaluation metrics for the model.

Figure 21: Evaluation metrics

Similarly, three other models are implemented. Figure 22 shows simple exponential
smoothing model. Figure 23 shows double exponential smoothing model or Holt’s Linear
and Figure 24 shows triple exponential smoothing model or Holt-Winters.

The code which helps to answer the research question and objectives is in Figure 25.
All the time series models are compared against the actual data.

Figure 26 shows the evaluation metrics table code demand forecast.

The predicted values for January 2023 to June 2023 are in Figure 27.
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Figure 22: Simple Exponential Smoothing
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Figure 23: Double Exponential Smoothing

Figure 24: Triple Exponential Smoothing
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Figure 25: Graph for model comparison

Figure 26: Evaluation metrics table for model comparison

Figure 27: Predicted values for demand forecast
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