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 Funded by the Joint Fire Sciences Program
* Objectives:
— Quantify the contributions for fires to ambient
« BC
* PMy;s
— Evaluate inter-annaul variability

« Approach:

— Modeling: WRF-BlueSky-CMAQ Modeling
« 36-km CONUS, Jun-Jul-Aug, 1996-2005
— Observations: IMPROVE Network
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Fire Emissions: August of 1997-2005 Kg UNIVERSITY
August-Total Fire BC Emissions August-Total Fire BC Emissions
Averaged over 1997-2005 Maximum during 1997-2005

Years: 1997 to 2005 Max = 0.7 g m” Years: 1997 to 2005 Max = 5.9 g m”*
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Modeled BC Concentrations: August of 1997-2005 @UNIVERSITY
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Modeled vs Observed BC Concentrations

August of 1997-2005
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Modeled vs Observed PM, . Concentrations

August of 1997-2005
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Modeled vs Observed BC Concentrations

August of 1997-2005

F~ Tle+01
i 1
E 16400 -
o
S 1e-01
8 1e-02
1e-03 ~
2000 2001
Region 3
— 1e+01 - -
i 1 :
E  1e400 - [ S| [P S T —
= ‘--—Z;‘__,_::_—::._.—;Z. bl i
= le-01 - :géﬁagzatﬁgfgaggg
319-02— S Tas LdE oy woays e LTS )
1e-03 ~ 2 ..
2000 2001 2002 2003 2004 2005
Region §
s~ le+01 2 f
T ‘ ; . 5 s
E tes00<7 vril, i0 o AR 2ORE S
= ol = | = | = e JUARI = P in e S — FA = P FE
S 1e-01 - :B? TB: OB "es"BH " B8 —H =la
& apaad A1 Padt Py BRSESR 4l Rwaiid
1e~03 ~ S i — R
1997 1998 1999 2000 2001 2002 2003 2004 2005

BC (ug m™) BC (ug m™)

BC (ug m™)

» IMPROVE Data
W Modeled, With Fires
W Modeled, No Fires

1e+01 —
1e+00 -

1e-01

1e~03 ~

1997

1998

1999 2000 2001

Region 4

1e+01 -
12400 -
1e-01 -

1e-02 -

1e~03 ~

-+

1997

65 "oa “be “ee "8 THe “0g 568 T

1998

-

YRS

1999 2000 2001 2002 2003 2004 2005

Region 6

1e+01 —

1e+00 -

1e-02 -

1e~03 ~

1997

1998

1999




Modeled vs Observed PM, . Concentrations

August of 1997-2005

E oo | ma HE g
> e i
=~ 1e-01
oN
S 1e-02 -
o

1e-0

g N/

1997 1998 1999 2000 2001 2002 2003 2004 2005
Region 3
O\

IR PR R R L R A T )
E o] 28f P8 as "T9 " 8s ¥9. 08 Tag Tan
= - = Ea - ‘o rig- L &
‘:’ 1e-01
= 1e-02
o

1e-03 - -

1997 1999 2000 2001 2002 2003 2004 2005
Region 5

T ot g i@y rigryin leryizesigesilroiles
E o 009580788 7B (58 ¥9.-"HH B8
= A a Rde ’.» o SR P Bk
vm 10—01-‘ e :;
f 1e-02
[

10-03 - - - - - — < — =

1997 1998 1999 2000 2001

2003 2004 2005

PM, s (ug m™) PM, s (ug m™)

PM, 5 (ug m™)

» IMPROVE Data
W Modeled, With Fires
W Modeled, No Fires

1e+01 -

1e+00 -

1e-01 +

1e-02

1e-03

1997 1998 1999 2000 2001 2002 2003 2004 2005

Region 4

e R R S S B L T o & S T
Bg:- 99704 B8 B&:BeTes:THE B8

R

1e+00 ~
1e-01 -
1e-02

1e+01
1e+00
1e-01
1e-02

1e-03 ~
1997




August 2000 Results
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Modelel vs Observed BC & PM, 5 for August 2000 Eg UNIVERSITY
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Modelel vs Observed BC & PM, . for August 2000
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Modeled vs Observed BC Concentrations:

August of 1997-2005
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Modeled vs Observed PM, . Concentrations:

August of 1997-2005
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» For the August 2000 high fire season in central Idaho and western
Montana

— On average, model predictions for BC agree well with IMPROVE data
— The model tends to underpredict PM, .

— The model sometimes over predicts BC and PM, ; "close” to the fires, but
under predicts further downwind.

» Possibly because too much smoldering emissions are trapped in the first model in

L] 13

the BlueSky’s “pthour” method.
— Modeled BC to PM, ; ratios tend to be higher than observed

* 16% and 77% of fire PM, - emissions were assumed to be BC and organic aerosol,
respectively

 For other periods, the model tends to underpredict predict both PM, .
and BC

* Insufficient secondary organic aerosol (SOA) formation could explain
some of the underprediction
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Modeled vs Observed BC Concentrations

August of 1997-2005
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