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d Summary and Conclusions



Emissions from Forest Fire
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Point vs Area Source

225.000

1350.000

Ailr quality effects in burn areas are reduced as point source




a0 1
microgramsfm™3

Air quality effects in burn areas are reduced as point source




Simulation with VISTAS Data
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Daysmoke

3 Developed from an ash dispersion and deposition

model for sugar cane burn (Achtemeier 1998)
d A smoke particle transport and dispersion model

A smoke-injection scheme for air quality models




[Daysmoke

A unique feature with
SHRMC-4S is coupling
of Daysmoke.

A smoke particle
transport and-dispersion
model

A fire plume rise scheme
for air quality models




A Problem with CMAQ-Daysmoke Simulation of Fire Emissions

(a) Experiment 1 (b) Experiment 2
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Multiple-core Updraft of Smoke Plume:
A Possible Solution?




Researeh Issues on Multiple-core Updraii

dDescription of multiple-core plumes in Daysmoke
dImportance relative to other properties
dimpacts on Daysmoke simulation
Gary Achtemeler et al.
dimpacts on CMAQ-Daysmoke simulation

This presentation




Processes

Plume deformation
due to turbulent
fluctuation

Particles dropping
out of plume

Particles moving
up with plume
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Plume rise

Vertical
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Compoenents off Daysmoke

Entraining turret model

Plume boundary

Plume boundary

Large Eddy Parameterization

Detraining Particle Trajectory Model

Relative Emissions Production Model




Description of Daysmoke
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Comparison with Briggs scheme

Scheme
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PDescription of Vultiple Cores in Daysmoke

D=4 E/(ctmn)]"

[DI— effiective plume diameter
A — the nUMBEr off Cores

F— volume flux

c.— coefficient

The larger n, the smaller D,
the lower plume rise




[Daysmoeke: Parameters

Rarameter; IMleaning Range
Plume turbulence coefficient 0.05-0:2
AIr horizontal turbulence coefificient 0.05-0.2
Alr vertical turbulence coefficient 0.01-0.08
Thermal horizontal mixing rate 0.5-1.5
Thermal verticall mixing|rate 0.5-1.5
Plume-te-enviren. cuteff velocity. 0.1-0.5
AlIr induced ash dewndraft velocity 0.0-0.01
Maximum rotor velocity. 0:25-0.75
Entrainment coefficient for plume 0.05-0.25
Initial plume vertical velocity. 1.0-3.0
Initial plume temperature anomaly 2.0-8.0
Diameter of flaming area 2.5-100.0
Surface temperature 75.0-85.0
Dew-point temperature 60.0-80.0
Surface wind 1.0-5.0




SEnSItvVItY EXperiment

eFourier Amplitude Sensitivity Test (FAST): identify which
parameters mostly affect the plume rise in Daysmoke.

eConditions: The input parameters, assumed to be mutually
Independent, are varied simultaneously through their ranges of
possible values.

*Method: Partial variance of model output measures the
uncertainty due to the variability of the input parameters.

e Advantage: 1027 runs for a model with 15 input parameters (10%°
with a sampling technique for 10 values within the range of all
Input parameters)




Viest Impertant Properties
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How to Affect Air Quality Simulation

SHRMC-4S
(Southern High-
Resolution
Modeling
Consortium-
Southern Smoke
Simulation
System)

CMAQ: a core
component of
SHRMC-4S




Examine Impacts with
Brush Creek Burn Case

L Location

Brush Creek unit of the Cherokee National
Forest (near Tennessee -North Carolina border)

d Date: March 18, 2006

L Burned area: 1656 acres




CMAQO Simulation

JResolution: 12 km

dVertical layer: 21

d Meteorology: MM5
JEmission: Consume and EPM

J Chemical Mechanism: Carbon Bond-IV




Concentration (ug/m3)
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Satellite remote sensed smoke plume

.3y Smoky Mountain Forest Firjiﬂ_mjl_,?lh—u’mr—-)

! NOAA-12 AVHRR 1 km
- March 18, 2006 @ 2154 UTC
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Side View of the Brush Creek Burn




Plume Rise and Vertical Profile
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PIWM2.5 Concentration at BurnrSite
from’ Daysmoke
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Downwind PIM2.5 Cencentration
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Simulated Plume (12-km resolution)

Red = 20
ug/m3







Summary.

A new: smoke plume feature ofi multiple-core
updraiit is added! in Daysmoke

UUnlike single-core updraft, Daysmoke ejects a
large part of smoke particles within PBL for
multiple-core updrait.

L Core number ist most important factor for

determining plume height

LICMAQ-Daysmoke obtains a much largerground
PV, = concentration for multiple-core than single-
core updraft, whichi is closer to the measurements.

Conclusion

The number of plume cores is an important factor.
The problemis how to define the correct plume core
numbers for CMAQ-Daysmoke simulations.
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