FIRES LIMIT RAINFALL IN
SUB-SAHARAN AFRICA

Feedback loop with implications
for regional/global climate, local
hydrology and agricultural
practices In ecologically
vulnerable tropical regions.
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- Satellite observations of temporal
dynamics of aerosol-cloud
interactions
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FIRES LIMIT RAINFALL IN
SUB-SAHARAN AFRICA

In clean conditions, as the Earth’s
surface warms throughout the day, air
rises, clouds form, and rain commences

In polluted conditions, the Earth’s
surface warms less throughout the day,
less clouds form, and less rain falls.
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Tosca et al. (2015), GRI



WILDFIRE+CLIMATE GLOBAL IMPLICATIONS

Boreal E&asia

South America

2008
2009

2010 Africa

Australia
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Martin, Kahn, & Tosca (2018), JGI
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Vast majority of plumes are in Africa (but, very small fires)

Most fires on the planet occur between July and September
(dominated by signal from southern Africa)

Smoke from wildfire generally does not make it above 2km, with
some notable exceptions

Substantial fraction of plumes in high latitudes inject above the
planetary boundary layer

Most plumes in tropics/subtropics are low-altitude injection events
Canada/Alaska seem to experience more high-injection plumes
than Siberia?

Implications for climate?

a) Percentage of total column biomass burning emissions
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Martin, Kahn, & Tosca (2018), JGI



RADICAL COLLABORATIONS
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DESIGN PROCESS vs. SCIENTIFIC METHOD
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