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Abstract 

This report presents the design and development of Mapzine, an interactive web-based 
application that visualizes more than 1,500 volcanoes globally in conjunction with population 
density data. Built using Python and the Folium library (a Leaflet.js wrapper), Mapzine offers a 
compelling combination of geographical visualization and real-world relevance, particularly for 
geoscientists, educators, students, and emergency planners. With features like color-coded 
elevation markers, real-time Google search links, and population heatmaps, this project 
demonstrates how open-source tools can be used to turn static datasets into immersive, 
educational platforms. 
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1 Introduction 

 1.1 Project Overview 
Mapzine is designed to deliver a comprehensive view of global volcanic activity and its potential 
interaction with human populations. With natural disasters like eruptions posing significant risks, 
visualizing the relationship between volcanic regions and population centers becomes vital for 
researchers, emergency planners, and educators.  

 1.2 Objectives 
1. Visualize global volcanoes with elevation-based markers. 
2. Integrate multiple data sources (CSV, GeoJSON) into a unified visualization. 
3. Provide interactive information popups for each volcano. 
4. Overlay global population density using a choropleth map. 
5. Deliver a responsive, standalone web-based application. 

2 Literature Review 

Multiple academic sources underline the importance of spatial visualization in geosciences. 
Geographic Information Systems (GIS) have long supported hazard mapping and geological 
trend analysis. Projects like USGS Earthquake Maps or the Smithsonian's GVP (Global 
Volcanism Program) set the precedent for integrating real-world data into visual dashboards for 
public access. 

3 Methodology 

 3.1 Data Collection 
1. Volcano Dataset: CSV file with over 1,500 entries including latitude, longitude, 

elevation, and names. 
2. Population Data: GeoJSON file representing global population density by country. 

 3.2 Tools & Technology 
1. Programming Language: Python 
2. Visualization Library: Folium (Leaflet.js) 
3. Data Processing: Pandas 
4. Output Format: Standalone HTML (with JS) 
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 3.3 Data Processing Pipeline 

 

A loop then dynamically generates markers using elevation-based color coding. 

 3.4 Dashboard Architecture 
1. Layer 1: Volcano markers with Font Awesome “fire” icons. 
2. Layer 2: Choropleth map of population density. 
3. Controls: Layer toggler and fixed-position legend. 
4. Popups: HTML content displaying elevation, coordinates, and Google search links. 

4 Findings & Analysis 

 4.1 Volcano Visualization 
Color-coded volcano markers offer visual clarity based on elevation: 

1. Red (<1,500m), Green (1,500–2,500m), Blue (>2,500m) 

 4.2 Interactive Popups 
Each volcano marker includes an informative popup displaying: 

1. Name, elevation, coordinates. 
2. Google search link for real-time information. 

 4.3 Population Layer 
A choropleth map illustrates global population densities, using a three-shade gradient. This 
highlights risk areas with dense populations near active volcanoes. 

 4.4 UX Enhancements 
1. Responsive layout suitable for mobile and tablet devices. 
2. Fixed-position legend and intuitive layer controls. 
3. High-contrast color palettes improve accessibility. 
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5 Conclusions 
 

1. Mapzine effectively visualizes geological and demographic data in a single interactive 
dashboard. 

2. Elevation-based color coding enhances geographical comprehension. 
3. Layer controls improve exploration, and responsive design ensures usability across 

platforms. 

6 Recommendations 

1. Add user engagement metrics (click counts, region selection). 
2. Integrate historical eruption timelines to enhance historical context. 
3. Partner with educational platforms for deployment in classrooms. 

7 Limitations 

1. The volcano dataset lacks eruption history or status (active/dormant/extinct). 
2. GeoJSON boundaries are generalized and do not reflect precise population settlements. 
3. Performance could degrade with larger data overlays without optimization. 

8 Future Scope 

1. Incorporate real-time seismic activity via USGS/EMSC feeds. 
2. Introduce 3D terrain views using elevation models. 
3. Enable photo submissions and local eyewitness reports. 
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