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Intelligent and Interactive 

Air Quality Forecasting

MPCA use of environmental data, 
artificial intelligence, and 

technology to predict air quality 
and inform the public
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Air Quality Index (AQI) Forecast Locations

➢Expanded from 2 to 18 
locations (2017-2018)

➢Twin Cities metro into 3

➢5 Tribal locations

➢Based on monitor 
locations   Mpls/St. Paul
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Artificial Intelligence (AI) Model

• MPCA developed air quality prediction 
system utilizing machine learning, an 
artificial intelligence model

• Why machine learning?

• Accessibility

• Computational Requirements

• Timing

https://www.datacamp.com/community/open-courses/kaggle-python-tutorial-on-machine-learning#gs.P=TWxSM
https://www.datacamp.com/community/open-courses/kaggle-python-tutorial-on-machine-learning#gs.P=TWxSM


Air Quality Forecast Process

• Current weather conditions are analyzed

• Weather data are processed from forecast model 
output (variety of meteorological model guidance)

• Background (air quality monitor-derived) 
concentrations are estimated

• Weather inputs and background are refined if 
needed

• AI model is run and AQ initial forecast is created
(meteorologists then adjust, if needed)



Air Quality Forecast Display Platforms



What Exactly is Being Forecasted?

Agricultural activity impacts – dust during harvest, fall fertilizing

Wildfire smoke impacts

Prescribed fire impacts – in state/regional

Ground-level ozone

Winter stagnation

Recreational/winter time wood burning

Dust storm impacts

*Special Events: Industrial accidents, etc.



Wildfire Smoke Tested the Program in 2017, 2018, and 2019



Heavy Smoke Transports South into Minnesota

Wildfires N of Kenora, ON -- Rapidly formed and N winds 
carried smoke southward into Minnesota overnight

Very Bad Air Quality



Things Learned and Future Items to be included as 
Additional Tools and Techniques to 
Improve Analysis and Forecasting

Search for Ways to Better Detect Air Quality Issues

Minnesota Oogle Machine results:

Expand the air monitor/sensor detection network

More web cameras and weather stations

Utilize more remote sensing data



Note the BloomSky cams and new Purple Air network 
being proposed/installed for better
WF smoke detection …. 

Air Quality Monitoring/Sensor Network



Remote Sensing: Satellite Data

GOES-East 

Various Bands Utilized
GeoColor/True-Color
Band 1: Visible (blue)
Band 2: Visible (red)
Band 7: Shortwave IR
Band 10: Low WV
Band 12: Ozone

NASA MODIS  



Future – What does it hold for AQ 
Forecasting and Alerting 

Evolving Climate 
in Minnesota

• Warming Temperatures 
(Winter & Summer)

• Increasing Moisture
• Droughts?
• Wildfires in North Woods

Beyond Minnesota

• Wildfire threats
• Regional transport of 

ozone pollutants
• Dramatic storm events

Increased Frequency?

 Wildfire smoke pollutants
 Warm season ozone
 Wintertime stagnation
 Agric/Industrial Effects

MPCA  Actions

 Continued research on
air quality forecasting

 Improving AI modeling
 Adding more data/obs
 Increased meteorologist

experience
 Outreach/Education
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