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We care about air (and smoke) pollution because
it is linked to higher mortality rates

Lelieveld et al., 2015: 2010 global outdoor PM2.5 related mortality was 3.15 million people
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In the white areas, annual mean PM2.5 and O3 are below the concentration—response
thresholds where no excess mortality is expected
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Biomass burning is a major air pollution
source, with the strongest impact over the
tropical continental chimneys
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In the future, European wildfire emissions
could exceed anthropogenic emissions in
some areas
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LPJ-GUESS-SIMFIRE driven by eight-ESM ensemble mean (CMIP5)



In the future, European wildfire emissions are
projected to exceed anthropogenic emissions
in some areas
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Fire emission inventories are useful for the
period of satellite coverage (present day)

!

simulating fires at present day will
allow us to study other time periods
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NASA-GISSFireE
Initial fire conditions set by flammability

“VPD appears to be a simple and holistic indicator of

regional water balance” — Williams et al., 2015
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15t model flavor: tuned against MODIS
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Tuning factor based on MODIS fire counts
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2"d model flavor: adding ignition and

suppression
temperature | precipitation | relative humidity vegetation density
(LAI)
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Fires affect atmospheric composition through
emissions
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Fire pollution (surface PM2.5) is dominating in the

tropical continental chimneys
*excluding mineral dust and sea salt, 2005 annual climatological mean

(Ignition & suppression) - (0 fire) fire pollution

WHO annual mean standard for PM2.5



Consistent (annual) fire pollution (surface PM2.5) in

the past and future
*excluding mineral dust and sea salt

(Ignition & suppression) - (0 fire)

ﬁre poIIutlon

s X 3 S0 " . co
[1g m7] [1g m?] [g m=]



Seasonally (DJF), significant increases in surface
PM2.5 due to fires in Argentina, sub-Saharan Africa,
India, and Australia

(Ignition & suppression) - (0 fire)

fire pollution




Seasonally (JJA), BB pollution has a strong signal in
WUSA, central south America, central Africa and
Russia

(Ignition & suppression) - (0 fire)

fire pollution




Seasonally (JJA), BB pollution has a strong signal in
WUSA, central south America, central Africa and
Russia

(Ignition & suppression) - (0 fire)

fire pollution




Seasonally (JJA), BB pollution has a strong signal in
WUSA, central south America, central Africa and
Russia

(Ignition & suppression) - (0 fire)

fire pollution

What else can we learn about
fire pollution?



Differences b/t the two flavors of the model reflect
anthropogenic fire pollution as well as differences in

lightning activity

*Surface PM2.5 excluding mineral dust and sea salt, 2005 seasonal climatological mean

Less pollution over SE Asia due to
fire suppression




Differences b/t the two flavors of the model reflect
anthropogenic fire pollution as well as differences in

lightning activity

*Surface PM2.5 excluding mineral dust and sea salt, 2005 seasonal climatological mean

Increased pollution over the Amazon and WUSA
due to ignition



Differences b/t the two flavors of the model reflect
anthropogenic fire pollution as well as differences in

lightning activity

*Surface PM2.5 excluding mineral dust and sea salt, 2005 seasonal climatological mean

_ Working on discriminating
) between natural and :
anthropogenlc ﬁre poIIutlon
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More pollution over the Amazon and WUSA due
to ignition



Conclusions

air quality| climate
* In a future world we expect:

— Warmer climate -> More fires

— Tighter air quality standards -> fires play a bigger role

* Fire pollution is dominating in the tropical continental
chimneys, consistent over the PI, PD and future, and
with Lelieveld et al., 2015

e Seasonally, BB is a major source of pollution in the NH
and sub-Saharan Africa.

* Fire suppression decreases air pollution over India.

— Discriminating b/t natural and anthropogenic fires is important
for studying air pollution
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“VPD appears to be a simple and holistic indicator of

regional water balance” — Williams et al., 2015 -
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More on VPD as a drought index in Seager et al., 2015 — =<5 :
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PDRCP8.52000
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PDRCP8.52100
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