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Overview of Current HAQAST Project



• Why We're Doing This?
- Not enough tools to measure serious air pollution in 

many African Countries/Cities
- Existing tools are limited
- Clear, trusted data is needed for better health and 

policy decisions

• Vision Statement 
- AAQE (African Air Quality Explorer)
- An Easy-to-use online tool powered by NASA data 

that brings together: 
1) Historical air pollution trends
2) Near real-time satellite imagery
3) Air quality forecasts 
4) Local and satellite data in one place
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African Air Quality Forecasting

Population weighted annual PM2.5 exposures in 
Africa [Health Effects Institute (HEI), 2022]

Target country



• AAQE Features
- Historical data (2000-present) data and interpretation
- Near real-time (NRT) satellite products (RGB, AOD, fires, etc.)
- PM2.5 forecast for next 72 hours
- Downloadable time-series for ~800 cities > 100,000 population
- Various data: MERRA2-ML, GEOS-FP-ML, VIIRS, FCI, AERONET, OpenAQ, etc.

• Deployment
- Cloud-hosted (scalable and customizable)
- Open-source

• Engagement
- End-user training 
    (ARSET, webinar, and local workshops)
- Feedback-driven improvements to AAQE

4 Technical Plan & Capabilities

African Air Quality Explorer (AAQE)

Visualization
System

Near-real time fire 
(or pollution) tracking

Air quality map

Time-series analysis

Community forum &
training and practice 

Users/Applications

• Decision makers
- Governments (national/local)
- Global organizations 
- Air quality agencies

• Public
- General public
- Sensitive health group
- Outdoor workers/recreations

• Media
- Public broadcast
- Internet content providers
- Social network service (SNS)

• Research community
- Air quality scientist
- Air quality regulators
- Field measurement studies
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Feedback collection from all stakeholders and users

Long-term 
trend analysis

Pattern analysis

Inter-comparison 
studies

Resources

Satellite-based data

Ground measurement data

Model data

MERRA-2 ML PM2.5
GEOS-FP ML PM2.5



Air Quality Forecasting: Previous HAQAST and 
SNWG Efforts
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CARES (City Air quality foREcasting and analysis System)

GEOS-FP

DoSAir/OpenAQ 
Measurements

Machine Learning 
Algorithms

Localized PM2.5 
forecasts

Once per day
3-hour forecasts 
for next 72 hours 

Goddard Earth Observing System (GEOS) 
Earth System Model

Column-based normalization 
([min, max] = [0,1])
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Implementation & Decision Making

Web 
Application

https://zephair.stategdi.cloud/

Mobile Application

https://aeronet.gsfc.nasa.gov/new_web/aeronet_aq/

https://zephair.stategdi.cloud/locations
https://aeronet.gsfc.nasa.gov/new_web/aeronet_aq/
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CARES Continues, Improved and Scaled

- The operational PM2.5 forecasts are provided for:
 - 270 US Missions (Embassies/Consulates)
 - 1000+ AERONET Stations
 - 5000+ OpenAQ locations
 - 800+ Cities in Africa (Current HAQAST) (global scaling is supported by 

NASA SNWG)

Poster
Publication



PM2.5 Monitoring 



Hourly PM2.5 Mapping 

TEMPO

HRRR

AirNow

Jenny Bratburd, Pawan Gupta, et al., Incorporating Satellite Data Updates into AirNow, EM Plus
Sayeed, A., Gupta, P., Henderson, B., Kondragunta, S., Zhang, H., & Liu, Y. (2025). GOES-R PM2.5 evaluation and 
bias correction: A deep learning approach. Earth and Space Science, 12, 
e2024EA004012. https://doi.org/10.1029/2024EA004012

https://haqast.org/wp-content/uploads/sites/91/2022/09/emplusq322_bratburd-final.pdf
https://doi.org/10.1029/2024EA004012


Transfer Learning and New Geostationary Satellite over Africa 

Seohui Park, Alqamah Sayeed, Junhyeon Seo, Barron H. Henderson, Aaron R. Naeger, and Pawan Gupta, Hour by Hour PM2.5 Mapping Using 
Geostationary Satellites, ACS ES&T Air 2025 2 (9), 1816-1830 DOI: 10.1021/acsestair.4c00365

The graphic is produced using ChatGPT



• Pilot Study Overview
- Deploy low-cost sensors at AERONET stations for 1-1.5 years
- Collect simultaneous surface PM2.5 and aerosol column (AOD) measurements

• Key Research Goals
- Investigate surface and column aerosol relationships
- Analyze spatiotemporal variability, including diurnal cycles
- Address gaps in collocated AOD-PM2.5 measurements
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Low-cost PM2.5 Sensor Network in Africa
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Expanding Ground Monitoring

Supported by AERONET-SNWG-DoS Collaboration

40+ clarity nodes
50+ Purple Air

10 AERONET (embassies) 



Thank you!


