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● Increase in wildfire events: extensive 
environmental, humanitarian, and economical 
damages

● Crucial knowledge for forest and park 
managers to estimate possible losses 

● Use multi-temporal satellite imagery to predict 
forest fire spread in order to prevent damages 
caused by wildfires

● No currently existing dataset or approach to 
complete this task, must build own dataset

Introduction & Motivation

Image: Fires in Southern Europe in 2017
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Research Questions:
● Can wildfire burn masks with low resolution, collected from multiple sources, be 

leveraged to build a world-scale dataset for spatiotemporal fire prediction?

Implementation:
● Create a global burn mask dataset that can be used for spatiotemporal fire prediction 

Overview of Thesis Goal
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GlobFire Shp
500m

Overview of Global Wildfire Database Process

Sentinel-2 L2A 
Imagery

Burn Indices UniFireS Shp
10m
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Satellite Imagery: Sentinel Hub
○ Optical Imagery from Sentinel-2

Burn AOI:  Global Wildfire Information System (GWIS) - GlobFire (500m)
Burn Mask Methodology: European Forest Fire Information System (EFFIS)

Data Sources
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Study Area
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Quick Overview of Methodology
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Overview of Methodology
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● Spatial: pre-selected countries
● Temporal: 2018-2020
● Temporal Filter: 6 images 

○ <= 120 before endDate and 40 days 
after endDate

○ Mask creation: code utilizes  pre_fire0 
and post_fire

Fire Selection Criteria - Temporal

Figure 1: Ideal scenario

Figure 2: Minimum requirement scenario
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● Fire Size: >= Class E Fire (300a = 124ha) 
● Land Cover Filter

○ Copernicus Global Land Service: Land 
Cover 100m (CGLS-LC100) Product [6]

■ >= 51% “forest” land covers

Fire Selection Criteria - Fire Size & Land Cover

Image 2: Study Areas with Land Cover [6]

Image 1: Land Cover Classes
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● Cloud coverage tile: <= 30%
● Cloud coverage scene: <= 10%
● Pixel Availability scene: <= 30%

Fire Selection Criteria - Cloud Coverage

Pre Fire False Image
Id: 22646734

Post Fire False Image
Id: 22646734

SCL
Id: 22646734

dNBR Burn Severity
Id: 22646734

Images: Example of the importance of cloud coverage to the burn index
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Review of Fire Filtering Process
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● Completed a second review of fire masks 
in order to ensure only “Very Good” burn 
masks were within the set

● Removed smaller fire sizes (< Class E)
● Re-ran the land cover classification to 

remove fires that were re-classified as 
predominantly agriculture

Manual Filtering
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Comparison GlobFire, EFFIS, & Thesis dNBR.Shp

GlobFire Shp
(ID: 23749235)

EFFIS Shp
(ID: 23749235)

UniFireS dNBR Shp
(ID: 23749235)
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● Overall accuracy: 95.61% 
● F1-Score: 0.742
● Precision: 80.55%
● Recall: 68.85%
● Reasons for differences:

○ EFFIS utilizes MODIS imagery at 250m then 
manually reviews and updates perimeters 
based on Sentinel 2 imagery 

○ 20m EFFIS resolution vs 10m UniFireS

Validation of UniFireS Dataset to EFFIS Dataset
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UniFireS Dataset vs EFFIS Dataset
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● Imagery Variables
○ 6 Images - pre-fire, onfire, post-fire
○ 12 bands
○ Burn Mask - 10m resolution

Overview of Finalized Dataset

Post Fire False Imagery (Id: 23749235)
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Distribution of Dataset - Biome
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Distribution of Dataset - Land Cover
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Distribution of Dataset - Burn Index
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