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HIGH-RESOLUTION S5P AIR QUALITY MAPPING

• Global data (satellite, emissions, land use, population) and ground

sensors are combined to:

o Estimate surface pollution (PM₂.₅, PM₁₀, NO₂)

o Improve spatial detail

o Calibrate with real-time measurements

Air Pollution: An invisible Crisis

Health & Environmental Impact

Air pollution kills nearly 7 million each year — mostly in low-income regions (e.g.,

Africa). Driven by human-made pollutants like PM₂.₅, PM₁₀, NO₂, and O₃.

Urban Dynamics & Climate Change

Cities are pollution hotspots amid rapid urban growth. Pollution exceeds WHO limits

and the climate change worsens episodes.

No Data = No Diagnosis, No Action, No Protection

Most cities lack reliable, high-resolution air quality monitoring: ground sensors are

scarce and costly, while satellites offer broad but coarse data.

Fragmented pollution, health, and demographic data limit actionable, localized

responses to this critical health threat.

AirCrowd: AQ Monitoring with Scalable High 

Resolution and Low-Cost Solution

• Optimize new sensor deployment based on human activities.

• Integrate S5P, low-cost micro-stations, weather, etc.

• Generate high-resolution air quality maps for PM₂.₅, PM₁₀, and NO₂.

• Provide forecasting, exposure modeling, and real-time alerts via mobile

and web applications.
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Satellite vs Ground-Based Air Quality Analysis

Mapping Anthropogenic activities

• GIS based micro-stations deployment

assessment tool

• Gardanne-France: under-covered by

AQ micro-stations

Copernicus satellite S5P data

• Daily L2 products including Aerosols, NO₂, O₃, etc. (up to 5.5 km²/pixel)

• PM₂.₅, PM₁₀ not provided directly by S5P

• Data limits: cloud coverage, low quality pixels, etc.

• L3 products generated using HARP toolbox[1]

Ground stations data (AtmoSud)

• Hourly PM₂.₅, PM₁₀, and NO₂ data

• High-resolution maps (25 m) generated using AZUR Modeling*[2]

Correlation Analysis: S5P vs Ground Data

• S5P vs PM₂.₅–₁₀ (raw data vs AZUR maps)

• Strong correlation observed between S5P L3 products and PMs of AZUR maps
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PM2.5,10 ESTIMATE FROM S5P DATA

• Machine Learning based model to estimate PMs from satellite inputs

• AZUR PM maps interpolated to the resolution of S5P L3 products

• PMs estimation from S5P products is feasible

• Metrics:

o PM₂.₅: R² =95% ; MAE=0.268 

o PM₁₀: R² =95.2% ; MAE=0.436
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