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1. Introduction 

 

The paper is a configuration manual that provides technical guidelines on the implementation 

of the flight delay prediction system that was developed in the dissertation, Exploring the 

Impact of Weather on Flight Delays. It specifies the software requirements, data preprocessing, 

model configuration settings, and deployment guidelines of the XGBoost-based prediction 

system with 98.45% accuracy. 

2. System Configuration 

 
It is running on Windows 11 Home (Build 22631.6199) and 11 th -11th-generation Intel Core i3-
1115G4 processor (3.00GHz, 8.00GB RAM). The 64-bit architecture is efficient in processing huge data 

sets. The model execution and the data handling require Python 3.8 and the libraries scikit-learn, 

XGBoost, pandas, and NumPy. 
 



 

 

2.1 Recommended Hardware 

 

Component Recommended 

GPU NVIDIA GeForce GTX 1650 or higher (4GB VRAM) for accelerated model 

training 

RAM 16GB DDR4 (minimum 8GB for basic operations) 

CPU Intel Core i5 11th Gen or AMD Ryzen 5 (3.0GHz+, quad-core minimum) 

Storage 256GB SSD with at least 50GB free space for datasets and model files 

 

2.2 Software Requirements 

Operating System 

● Windows 10/11 

● Anaconda Navigator 

● Jupyter Notebook 7.2.2 

● macOS 

● Linux (Ubuntu highly recommended) 



2.3 Python Version 

 

 

Python 3.10 or 3.11 recommended 

 

2.4 Required Libraries 

 

The project uses the following major libraries: 

 

Category Libraries Used 

Data 

Manipulation 
pandas 1.5.3, NumPy 1.24.3 

Machine 

Learning 

 

scikit-learn 1.2.2, XGBoost 1.7.5, imbalanced-learn 0.10.1 

Visualization Matplotlib 3.7.1, Seaborn 0.12.2 

Data Processing SciPy 1.10.1 

Development 

Environment 

Jupyter Notebook 6.5.4, Python 3.8+ 



3. Data Sources & Linking 

 

The data exploration stage demonstrates the structure of the data set, which consists of 

1,936,758 flight records over 30 running features, providing the basis of the analytical process 

of predicting weather delays. The data is selected from Kaggle 

 
 

 

4. Data Cleaning & Feature Engineering 

 

The missing value analysis shows that there is a great existing gap in delay-related columns 

(689,270 nulls). The systematic strategies in dealing with the data are the dropping of the 

unnamed index column, filling the gaps of missing data with suitable statistical indicators, and 

the elimination of duplicates in order to have 1,936,756 valid cases. 

 

 

5. Data Visualization 

 

Box plots illustrate distributions of arrival delays on weekdays with consistent median 



distributions, whereas bar charts illustrate the delay hours and the main causes of the delays, 

with carrier delays as the largest. The scatter plot indicates that there is a positive correlation 

between the delays on the departure and arrival sides and which is high, and this means there 

is delay propagation 

 



 

6. Data Preprocessing 

 

Label encoding transforms the categorical variables (UniqueCarrier, Origin, Dest, 

CancellationCode) into numerical form, which allows the algorithm to process the set of 

categorical relationships. The step displays a dichotomous target variable, such as 

WeatherDelayIndicator, which transforms continuous WeatherDelay scores into classification 

categories (no delay 0 and delay 1). 

 
 

7. Logistic Regression 

 

The Logistic Regression has been found to have an accuracy of 93.70% and ROC-AUC of 

0.96, which implies its good discriminative performance. The confusion matrix shows that 

there are 3469 true negatives and 161 true positives, 207 false positives, and 37 false negatives. 

 



 

8. Evaluation Metrics 

 

Accuracy percentage, precision, recall, F1-score are used as evaluation matrices for each ML 

models. 
 

 
 

 

9. Train–Test Split 

 

The optimal technique is split into an 80-20 train-test split with data divided into training (80% 

samples) and a testing set (20%) randomly with random_state=42  

 
 

10. Model Comparison 

 

The high number of measures explained by XGBoost as a better choice makes the effective 

decisions of flight delays by weather prediction, which presents practitioners with a solid and 

stable predictive tool to improve airline services. 



 



 

LR: 

 
 

 

 

SVC: 

 
 

 

 

RF Classifier: 



 

XGB Classifier: 

 



 

Repositories: 

 

Kaggle: 

 

Data Source: https://www.kaggle.com/ 

 

Dataset Link: https://www.kaggle.com/datasets/giovamata/airlinedelaycauses/data 
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