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Preparing communities for smoke exposure
Or How Satellites Power Wildfires and Smoke Early Warning Systems

Sara Basart, sbasart@wmo.int
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North America June 2023
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Vegetation fires release large amounts of
particulate matter (PM) and toxic gases
including carbon monoxide, nitrogen
oxides, and non-methane organic
compounds into the atmosphere

(WHO Air Quality Guidelines)
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Northern Hemisphere June 2025

CAMS Analysis Total Aerosol Optical Depth at 550nm
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ASEAN April 2026

Daily Mean PM2.5 Concentration at Surface
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“While overall wildfire activity across much of the upper ASEAN region

was below average this season, our data show that severe haze episodes
o still led to hazardous air quality in several major cities, where
. I I I I 1. I I I I anthropogenic emissions remain a major contributor to PM2.5 pollution,
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(IPCC, 2021)

Climate change is fueling wildfires and
Wildfire contributes to Climate Change

(Lasslop et al., 2019)



GCOS - Global Climate observing System
Essential Climate Variables (ECV)
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Integrating different sources of information
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Early Warning Systems (EWS) Key words:

WMO approach includes fires and smoke [melness
ncertainty (quality)

FORECASTING (hours to months) o o GKah
Short-range forecast: 6 hours to 3 days NRT MONITORING {« ours)

Medium-range forecast: 3 to 10 days Observations
Long-range forecast: 10 days to several months Analysis
PUBLIC WARNINGS

BEFORE FIRE ACTIVE FIRE NOWCASTING (< & hours)
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PREPARADNESS
STRATEGIC PLANNING AFTER FIRE AUDITING

Observations (months to decades)

Annual and Decadal Predictions (1-10 years) Reanalysis (months to decades)
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International global coordination of
researchers, providers and users

|dentification and assessment of
smoke impacts

Promoting the use of current e el )
available products
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WMO Smoke Regional Centers
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https://hpfx.collab.science.gc.ca/~svfs000/na-vfsp-was/public/dist/
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Key Messages

- Air pollution and climate change are intrinsically linked—many air pollutants from wildfires also
drive global warming.

« We need to monitor trends of wildfires and smoke pollution to understand changes in
climate.

- WMO is committed to advancing science-based solutions to support EWS

 Accurate, standardized, and science-driven data collection is essential for the assessments
needed for advancing on impact-based forecasts.

« Transparency and accessibility to data are critical for effective decision-making and
coordinated action.

«  WNMO plays a key role in transitioning research into operational services. Our initiatives—
such as Vegetation Fire and Smoke Pollution Warning Advisory and Assessment System
(VFSP-WAS)—enhance our ability to predict and mitigate air pollution hazards.

WMO is supporting international initiatives (as EW4AIl, the Global Fire Hub and GWIS).
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WMO Bulletins in 2025
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