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Motivation

degrade biodiversity.

detection.

wildfire monitoring.

 Wildfire Detection & Sustainable Development Goals: Forest fires represent an extremely serious
environmental issue in the Mediterranean region, with devastating impacts on ecosystems and human
settlements. Remote Sensing is crucial for early detection and response, aligning with the 2030 Agenda-
especially SDG 13 (Climate Action) and SDG 15 (Life on Land)-as wildfires intensify climate change and

e Satellite Capabilities & Limitations: Geostationary satellites like MSG provide high temporal resolution
thermal imagery every 5-15 minutes, offering vital data on wildfire evolution (e.g. timing, location,
radiative power). However, their limited spatial resolution (3-4.5 km) can hinder the early wildfire

e Cloud Detection & EO Optimization: Cloud masks, while obstructive in some cases, are essential for
understanding weather patterns and climate change. Accurate cloud detection using methods like
spatial downscaling is key to enhancing applications such as solar energy planning, nowcasting, and

Results

SEVIRI INPUT MODIS TARGET SRCNN OUTPUT

MODIS TARGET SRGAN OUTPUT

Metric |SRCNN | SRGAN
MSE | 0.0016 | 0.0052
PSNR| 27.9 | 228
SSIM | 0.48 0.46

SEVIRI INPUT
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The integrated methodology developed consolidates Deep learning techniques and Remote Sensing.
This study leverages two complementary satellite-based Earth Observation systems to create a novel
dataset tailored for super-resolution tasks related to active fire detection and cloud mask refinement. The
primary data sources include:

e MODIS Level 1B Calibrated Observations (MOD021KM/MYDO021KM), which provide spectral radiances
across 36 standard resolution channels, along with the corresponding MODIS cloud mask products
(MOD35_L2/MYD35_L2).

e SEVIRI Level 1.5 Calibrated Observations from the Meteosat Second Generation (MSG) platform,
which offer measurements from 12 spectral channels at standard resolution, and the Cloud Mask
product.
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The experimental results are promising and confirm that deep-
learning models from lightweight CNNs to perceptual GANs can
bridge the spatial-resolution gap in thermal imagery. but it has
future. The performance of the framework can be further enhanced
by increasing the size of the training dataset, applying data
augmentation strategies, and employing more advanced, state-of-

the-art architectures such as DiffusionSat to improve
generalization and accuracy. Importantly, the framework can also
be used In near real-time scenarios, particularly when only SEVIRI
imagery is available and high-resolution data from sensors like
MODIS has not yet been acquired. Beyond wildfire monitoring, the
same pipeline can be deployed for cloud detection products,
enabling sharper cloud masks.
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sources to enhance the spatial detail of ECVs. The super-resolution approaches are
demonstrated in two key use cases: fire risk prediction and real-time wildfire detection,
producing highly informative, super-resolved versions of the ECVs.
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