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1 System Requirements & Environment Setup 
 

All development and experiments for this work have taken place using Google Colab, which 

provides a Python environment with GPU capabilities. Running the experiments was done 

using Python 3.10, using the following libraries: 

 

• numpy  

• pandas  

• scikit-learn  

• xgboost  

• matplotlib  

• seaborn  

 

The dataset was downloaded from the Kaggle public dataset repository, named "Türkiye 

Deprem Verileri". As no deep learning models were used to create the final classification 

tasks, all of these experiments could have been run in a normal CPU environment.  

 

The system runs entirely on Google Colab and requires no local installation. 

 

2 Dataset Configuration & Pre-processing Workflow 
 

The earthquake catalogue from the project includes information about over 493,000 large 

earthquakes, which were cataloged using this data. The following tasks were completed as 

part of the preprocessing of this dataset: 

 

1. Deletion of invalid rows, or rows that contain missing or duplicated data; 

 

2. Standardizing all date columns to a single uniform time stamp; 

 

3. Filtering the classes for magnitude; • Any class that had less than five occurrences 

was removed due to the stratified-split constraints and requirements; • The remaining 

target classes are ML, Md, Ml, Mw and MW. 

 

4. Choosing feature sets; 

• Numerical feature sets will consist of latitude, longitude, depth and magnitude. 

 

5. Train-test division; 

• The dataset was divided into a stratified training/test set ratio of 80/20. 
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6. No class-balancing techniques (such as SMOTE, random oversampling, or 

undersampling) were applied for the destructive earthquake classification task. This 

decision was made deliberately in order to preserve the original statistical distribution 

of seismic events and avoid introducing synthetic or artificially amplified destructive 

samples. Given the extremely rare occurrence of destructive earthquakes in the 

dataset, applying class-balancing techniques could lead to scientifically misleading 

results by inflating model performance without reflecting real-world seismic 

behaviour. Therefore, the original class distribution was retained to ensure 

methodological integrity and realistic evaluation. 

 

 

3 Model Configuration, Execution, and Reproducibility 
 

Two types of machine learning experiments were performed: 

 

1. Rare-Event Destructive Earthquake Classification 

 

 Models evaluated: Logistic Regression, KNN, SGD, LinearSVC, Decision Tree, 

Random Forest, Gradient Boosting, AdaBoost, XGBoost 

 Target: Destructive (yes/no) 

 Metrics: Accuracy, Precision, Recall, F1-Score, Confusion Matrix 

 Outcome: All models failed to predict destructive cases due to extreme class 

imbalance. This outcome reflects the dominance of the non-destructive class and 

highlights a known limitation of standard supervised learning algorithms when 

applied to highly imbalanced rare-event datasets. 

 

Execution command: 

 

model.fit(X_train, y_train) 

pred = model.predict(X_test) 

print(classification_report(y_test, pred)) 

 

2. Magnitude-Type Multi-class Classification 

 

 Target classes: ML, Md, Ml, Mw, MW 

 Best model: XGBoost (Accuracy ≈ 0.8591) 

 Evaluation metrics: 

- Accuracy 

- Per-class Precision/Recall/F1 

- Confusion Matrix 

 

Sample configuration: 

 

xgb = XGBClassifier( 

    learning_rate=0.1, 

    max_depth=8, 

    n_estimators=200, 

    subsample=0.8 

) 

xgb.fit(X_train, y_train) 
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Reproducibility Notes 

 

 All random states were fixed using random_state=42 

 Data splits and preprocessing functions are deterministic 

 Running the notebook sequentially reproduces identical results 

 

 

4 File Structure / Project Folder Layout 
 

project-root/ 

│ 

├── data/ 

│   └── turkey_earthquakes.csv 

│ 

├── models/ 

│   └── xgboost_model.pkl 

│ 

├── notebooks/ 

│   └── experiment.ipynb 

│ 

├── outputs/ 

│   ├── confusion_matrix.png 

│   ├── f1_scores.png 

 

 

5 Execution Instructions 
 

1. Use Google Colab to open the notebook. 

 

2. Set the environment configuration by executing the environment setup cell. 

 

3. Using the Kaggle link provided, retrieve the dataset. 

 

4. Run preprocessing functions. 

 

5. Create the model training loop. 

 

6. Generate performance evaluation plots. 

 

7. (Optional): Save the trained model. 

 
 
 

6 Dependencies (pip install list)  
 
 

 “pip install numpy pandas scikit-learn xgboost seaborn matplotlib” 
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7 Troubleshooting & Common Errors  
 
 

Error Reason Solution 

FileNotFoundError 
Kaggle dataset not 

mounted 
Re-run the mount cell 

XGBoostError: incompatible 

version 

Local CPU version 

mismatch 
pip install xgboost==1.7 

MemoryError Dataset too large 
Use chunk loading or Google 

Colab Pro 
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