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Use case 1: Active Fire detection & Analysis

Landiras Fire – Southwest France

• Start – End : 13 – 25 July 2022

• Impact: Over 20k hectar burned, thousands of residents evacuated & environment

damages

Active Fire Detection

• Active fires are detected as sharp LST anomalies

• Daily Enhanced LST product: Hotspot Detection, Burned Area Mapping, Fire Spread

Monitoring & Progression Analysis, Prediction of Future Spread …

INTRODUCTION

Accurate and timely wildfire detection is crucial for mitigating environmental and climate impacts. Current satellites either offer high spatial resolution with low revisit

frequency (e.g., Landsat 8/9) or frequent coverage with low resolution (e.g., Sentinel-3) [1,2]. To bridge this gap, we apply AI-based super-resolution techniques to

enhance Sentinel-3 LST map & TIR bands to 30m resolution using Landsat 8/9 data[3]. The resulting high-resolution, daily LST maps improve fire detection and

have broader applications, including urban heat island analysis and vegetation stress monitoring [1].

METHODOLOGY

Use case 2: Future Copernicus Land Surface 

Temperature Mission (LSTM) data 

Consolidation

• Project: SENWISE

• Application: Wildfire and Agroforestry management

• LSTM characteristics: 2 days, 50 m, VNIR: 4 bands, SWIR: 2

bands, TIR: 5 bands

• Simulation:

 VNIR-SWIR: sentinel 2 like bands

 TIR 1-2-3: Radiative Transfer Model*

 LST + TIR 4-5: derived from the fusion model**
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• Training datasets: S3, Landsat 8/9 + other inputs

• Generative AI: Spatio-Temporal Fusion Model

• Validation/Test: Landsat 8/9, ECOSTRESS (irregular, ~70 m)

• Outputs: LST and 2 TIR bands at 30 m

• Sentinel 2: CNN-based land use classification & vegetation indices computation

Results

Original and Enhanced S3 Vs Evaluation target (Landsat or ECOSTRESS) 

Simulated TIR bands 3 and 4

Graphical abstract:

Original LST Vs Model output
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