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AIRPACT

. Air-quality Indicator Report for Public Access and Community Tracking
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Objectives of this study

1) to improve the accuracy of forecasts
by more explicit treatment of fire
behavior, fire emissions, and plume
rise

2) to improve the timeliness of our
forecasts through the introduction of
a nowcast capability for smoke

transport

3) to develop and implement new e Current forecasting systems have a
public health information for the challenge to capture the observed
forecast system PM, . during the wildfire season

e [PM25]<10 @ 10<[PM25]<=20 @ 20<[PM25]<=30 @ [PM2.5]>30




METEO INPUT

Large scale weather initial and
boundary conditions:

*3km HRRR data, 5km NAM227,
12km NAM 218,12km NARR
Static data:

*High-resolution topography
*Land Use and Soil Data
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[ FIRE INPUT |

High resolution fuel data:
*30m-resolution fuel description
*30m-resolution elevation data

*times and locations of ignitions or

fire perimeters
¢Initial fuel moisture

WRF-SFIRE l

| WRF framework (atmosphere):
*ARW atmospheric core
*WPS preprocessing system

FIRE-AFFECTED
: : WINDS
’ FIRE-GENERATED
HEAT AND
MOISTURE

Precip Temp RH

Fire Spread Model:
*Rothermel semi-empirical
fire spread model

*Fire front tracking based on
the level set method

FUEL MOISTURE '

Fuel Moisture Model (Van
Wagner and Pickett)
*Drying and wetting due to
changes in T and RH
*Wetting due to rain
*Explicit treatment of
different fuel classes

METEO OUTPUT

High-resolution forecast
including

*plume height™

*wind speed and direction
*air temperature

*air humidity
*precipitation

*fire heat flux

FIRE OUTPUT —

High-resolution fire forecast
including:

ofire area
fuel moisture

Coupled fire-atmosphere model (WRF-SFire) feeding AIRPACT

LSmoke air quality forecast
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Goal: Determine the extent to which
maritime chappara ' characterization at the molecular-structure level

é flaming 749% identihed . R

2 improves model representation of secondary

: d i | pollutants from biomass burning, focus on SOA

S maritime chaparral |

8 bt maal 1. Use data from FLAME-4 (Fourth Fire Lab at

: IH ‘“ ‘ m | Missoula Experiment) to calculate emissions
""""""" oo ,m, s g e factors and build an updated emissions

inventory for ‘boreal forest’ land cover type

PIT-MS (ppbv)

‘ flaming 63% identified unidendified

W,WLJWWMW 1 WS- 2. Runregional air quality model (CMAQ) with

puno md spruce needles udcntlhcd

smo'dcmq“% antihed ol B default and updated emissions

PIT-MS (ppbv)

[H J} { | 3. Evaluate changes in SOA and PM, . formation;
100 120 140 160 180 200 compare model predictions with observations

mass (u)

From: Warneke et al., /MS, 2011

Modified from the ppt from Kelley Barsanti



Surrogate SAPRC Profiles: Default vs. Updated

B AACD
B ACET
B ACRO
B ACYE
B ALK
B ALK2
B ALK3
B ALK4
B ALKS
B APIN
B ARO1
I ARO2
B BACL
EEEBALD
I BDE 13
I BENZ
EESCCHO
I CRES
EENETHE
ZETOH
EFACD
[JHCHO
Cisor
CMEK
CIMEOH
CIMXYL
[CINROG
[CJOLE1
[CJOLE2
[CJoxyL
[CJPRPE
CIPXYL
[IRCHO
[_JTERP
[CJToLu
[C_JUNK

Default

ALKS5

ARO1
ARO2
BENZ
TERP

1ISO

% EF by Mass

0.1%
0.5%
0.1%
2.3%
1.0%
0.5%

0.6%
0.9%
6.1%
2.3%
3.6%
2.5%

SOA precursors: ALKS,
AROL1 (incl. toluene),
ARO?2 (incl. xylene), BENZ,
ISO, TERP (incl. a-pin.),
SESQ

Updated

B ~ACD
B ACET
B ACRO
B ACYE
B ALK
B ALK2
B ALK3
B ALK4
B ALKS
B APIN
B ARO1
B ARO2
B BACL
B BALD
B BDE13
EBENZ
]

ECRES
[JETHE
TJeToH
[rFacD
[IHCHO
[ isor
CIMEK
[ IMEOH
CImxyL
[_INROG
[CJoLE1
[_JoLe2
[_JoxyL
[ IPRPE
C_IPXYL
[ IrCcHO

Modified from the ppt from Kelley Barsanti



Model Results: Changes in Total SOA

Total SOA Total SOA

original max = 4.2 ug m*® modified VOC speciation max = 8.5 ug m* A Total SOA

modified VOC speciation - original max = 4.3 ug m*®

ug m°
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— 0.30
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Modified from the ppt from Kelley Barsanti



OMI Ozone profiles comparison to AIRPACT
- showed the benefit of using MOZART (BCON) in Asian Transport cases

AIRS CO comparison to AIRPACT

- showed the benefit of including MOPITT CO in the MOZART runs
OMI NO2 comparisons to AIRPACT

- confirmed spatial distribution of NOx in AIRPACT domain

- showed the effects of mixing an old El with a new El in the model (e.g.
Canada and Utah were under-predicted).

MODIS AOD comparisons to AIRPACT
- Useful for evaluating smoke predictions

MISR and CALIPSO plume height comparisons to AIRPACT
- Showed the effect of coarse grids on plume transport (e.g. flat mountains)

- highlighted the need for taking the appropriate height for surface
predictions

IASI NH3 comparisons to AIRPACT
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* Good spatial correlation to OMI NO2
* Importance of updated emissions

Annual % differences between AIRPACT-3 and OMI

(Collection 3). Representing relative trends in needed

model emissions adjustments.

Spatial avg. AIRPACT
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Location 2007 2008 @ 2009 @ 2010
Seattle, WA -17% | -3% | -55% | -80%
Tacoma, WA -8% 5% -23% | -31%
Renton, WA 20% | -13% | -45% | -65%
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Portland, OR
Hillsboro, OR

Vancouver, WA

5% | -37% | -61% | -54%
-7% | -52% | -110% | -57%
30% | -90% | -53% | -140%

Salt Lake City, UT

72%

42%

Vancouver, BC

62%

43%
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The boundary conditions derived from MOZART helped to fix both
CO and Ozone biases in AIRPACT:

 AIRPACT-OLD: used boundary conditions from Horowitz (2000)
 AIRPACT-New: uses MOZART forecasts from NCAR (Emmons)




Satellite products have been useful for identifying large errors in a model
(e.g., missing emissions) and evaluating pollution events (e.g., Asian
transport and Wildfires)

* Biases for aerosol, CO, and NO, in AIRPACT are generally detectable using NASA
instruments

However, the coarse temporal and spatial resolution of satellite data and
large boundary layer errors leave much to be desired for those interested in
surface chemistry.

- Additional challenges for the PNW regions due to relatively low pollution levels and
persistent clouds

Successfully integrating satellite products into AIRPACT requires
collaboration

* NASA & NCAR & LAR <& NW-AIRQUEST<>EPA and coupling with surface monitors
Geostationary satellite products would be very beneficial to AIRPACT



