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" Combining the effects of climate change with forest growth to
examine impacts of changes in fuel loads on wildfire
emissions

" Investigating the impacts of evolving fire and biogenic
emissions from 2002-2050 on air quality

" Currently in no-cost continuation (end date: March 2009)
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" Future Year Pro é

= Air Quality Simulations and Aerosol Radlatlve Impa ts
" BlueSky — SMOKE Emissions Modeling
" Nested METCHEM Simulations

" Conclusions
" Tasks Remaining
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and ozone to atmospheric dynamlcs not
captured in most air quality simulation models

" Understanding these effects Is essential to fully
assess impacts of fires on air quality and
climate and the net benefits of fire
management plans



Initial &
boundary
\_ met.

o

METCHEM
(MM5-MCPL
MAQSIP)
- A




= SGCP provided PnE
states from 1990-2198 for the prOJect
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Air Quality Modeling 12km Domain
for Fire Emission Study
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" Initialized with species groups biomass and fuel data
(2000 FIA data) in all states at the county level

" Modified output to add LAI, foliar NPP, wood NPP,
root NPP, plot ID, year, month, forest species and
other variables



Attempts to correlate I|ve biomass to current DWM and related
data (latitude, elevation, temperature, RH, winds) at county level

using SAS data mining tools did not yield good correlations

" Found DWM variability to be better associated with stand disturbances and
climate than with live biomass

" Future-year simulations thus use a constant DWM
" Updated canopy fuels as a fixed proportion of total simulated biomass

= For the relatively young forests in SE US we assumed this to be 10%, with
an upper limit of 20 T/acre



with plant functlon typ
estimate gridded biogenic emissions

o Includes isoprene (O3 precursor), mono- and
sesquiterpenes (PM precursors)



populatlon and income Ievel changes, as well as met |
variables from MM5 (monthly means of WS

" Gridded annual area burned estimates apportioned to daily
values for the fire season using a modified version of the
Fire Scenario Builder (McKenzie et al., 2006); flammability
based on fuel moisture calculated by the NFDRS

" Uniform probability of fire for fuel moisture < 25%

max? mln)
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Fire Scenario Builder
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" BlueSky si
2002 and 2020
" The SMOKE processing Is underway for July 2002

" Results are preliminary, need calibration through AQ
simulations at 12-km
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= Began 12-km Southeastern US simulations to tes
the BlueSky/SMOKE output and evaluate against
network obs

" Next proceed to 1-month simulations in Jan and Jul
2020, 2030 and 2050 to analyze effects on key
climate parameters
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" Uncertainties in Fire Activi "

= Mismatch in IPCC scenario used in fuel estimates and
annual area burned estimation

= Assume uniform probability of ignition throughout the fire

season, and no variability in dependence on fuel

moisture
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= Sulfate un as

spin-up in the model

" Low values of other unspeciated PM could be
due to insufficient wind-blown dust emissions




® Improve the estim nissior
from MEGAN by more fully accountlng for
changes in land cover type due to fires

" Perform sensitivities on future fire emissions by
refining the daily fire area estimates
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