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Current NAQFC: ops

Chemical Transport Model:

"CMAQ4.5.2 for CONUS

»CBIV gas chemistry

»LBC: Static EPA 2001 annual
»0O, product dissemination: TOC

O3AK) -

"CMAQA4.6.2 for AK & HI

»CBO05 gas chemistry

»Aero4 aerosol chemistry

»LBC: Static from GEOS-CHEM
»0O, product dissemination: TOC

O, Performance (FVS by NCO):
Max Daily 8h O, for domains above: Bias, RMSE, and % Hit Rate
Feed of EPA AIRNow O; and PM, : in Bufr format
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Current NAQFC: expr/dev

Chemical Transport Model:

"CMAQ4.6.2 for CONUS, AK & HI

»CBO05 gas chemistry . »

»Aero4 aerosol chemistry ‘ 2008: PM, - (CONUS) 'V

»LBC: Static from GEOS-CHEM

»PBL Min-value constraint

»>Vdry-dep update

»PM2.5 product dissemination:
Graphics on web

PM, - Performance (Exceedance w.r.t 35 pug/m3 by MDL & EMC):
24 h averaged PM, ; for the above domains: Bias, RMSE, and % Hit Rate

NAQFC Focus Group Meeting, Silver Spring, MD, September 9-10, 2014




ARL

Air Resources Laboratory -
Conducting research and development in the fields of air quality, atmospheric dispersion, climate, and boundary layer

Q1-FY15 NAQFC Upgrades

Significant impact on O5 forecast -CMAQ4.6.3

»Gas-phase chemistry: Carbon Bond 4 (CBIV) == CBO05 for CONUS
»Faster removal of organic nitrate -- NTR (Saylor and Stein, GMD 2012)

Significant impact on PM, . forecast - CMAQ4.6.3

»Implement AERO-4 for CONUS

»Fugitive dust emissions modulated by snow — emission off if snow cover

»NESDIS Hazard Mapping System wild fires and fuel from USFS BlueSky

»Dynamic emission fluxes for windblown dust (Tong and Lee et al., ACP 2012,AE2015)
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Q1 FY15 NAQFC-O, Upgrades

Significant impact on O, forecast -CMAQ4.6.3
»Gas-phase chemistry: Carbon Bond 4 (CBIV) == CB05 for CONUS

. =—4—FC: Operational
Ozone, Fraction Correct, Oper vs Expr, 1200 UTC Cycle
Hot season 2011

Daily Maximum of 8-hr avg, CONUS Domain, Th = 76 Target
=fli—FC: Experimental
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CBO5 over-predicts surface O3 considerably due to
over-recycling of NTR (Saylor and Stein, GMD 2012)
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Q1 FY15 NAQFC-O, Upgrades

Significant impact on O, forecast -CMAQ4.6.3

> Gas-phase chemistry: Carbon Bond 4 (CBIV) ™= CBO05 for CONUS
»Faster removal of organic nitrate -- NTR

Hot season sensitivity cases: Same NMMB, initializations

12UTC cycle
simulation
+6h Valid at
18UTC

July 15 2014

0.06ppb (small)
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Q1 FY15 NAQFC-O; Upgrades

Significant impact on O, forecast -CMAQ4.6.3
»Faster removal of organic nitrate -- NTR

Hot season sensitivity cases (July 2011): NMMB, one cycle/d

hourly O, (PC nsite=213 ) hourly O, (NE nsite= 202 )

68—t 6.2 Qobs — 463 — 462

Local Time Local Time

NAQFC Focus Group Meeting, Silver Spring, MD, September 9-10, 2014



Impact: O, performance: Upgraded v. ops
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Q1 FY15 NAQFC-PM Upgrades (2)

| Significant impact on PM, . forecast - CMAQ4.6.3

»Implement AERO-4 for CONUS
»Fugitive dust emissions modulated by snow — emission off if snow cover
Phly (UM, nsite= 94 )

50
ara2 — para3

PM, - [ ug/m3 ]

Sensitivity nomenclature
08 09 10 11

— Jan 2014 LT
expr = cmaqg4.6.2 PNz »(NE,nsite= 75 )

para2 = expr + new NMMB

== para3 = para2
+ice/snow-modulation

01 02 03 04 05 06 07 08 09 10 11 12 13 14
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Q1 FY15 NAQFC-PM Upgrades (3)

— Significant impact on PM, . forecast - CMAQ4.6.3
» NESDIS Hazard Mapping System wild fires and fuel from USFS BlueSky

NESDIS TEXT on smoke plumes from wild fires on

Smoke is visible ... Northwest Territories, northern Saskatchewan,
Washington, and Oregon. .. much of central Canada recorded wildfire
smoke plumes. In U.S. wildfires in Washington/Oregon are combining

-l T T T e
0.05 Q. 015 02 0 06 08 1 1.5 l‘l?g [ m13
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Q1 FY15 NAQFC-PM Upgrades (3)

Significant impact on PM, ; forecast — CMAQ4.6.3
» NESDIS Hazard Mapping System wild fires and fuel from USFS BlueSky

cmag4.6.5 EC — cmaqg4.6.2 EC an July 19, 2014
. ~ - :

GrADS: COLA/IGES 201407 -22—19:30
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Q1 FY15 NAQFC-PM Upgrades (4)

Significant impact on PM, . forecast - CMAQ4.6.3
»Dynamic windblown dust emission (Tong and Lee et al., ACP 2012, AE2015)
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Q1 FY15 NAQFC-PM Upgrades (4)

— Significant impact on PM, - forecast - CMAQ4.6.3
»Dynamic windblown dust emission

NESDIS TEXT: . A large cyclone ..thin dust and sand covers
much oi AZ-into SE UT, W CO and far NW NM.
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High AOD over desert
regions, thin and wide

plume over the SW.
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Q1 FY15 NAQFC-PM Upgrades (4)

»Real-time testing: 2014: Event was near monitors

NESDIS TEXT 2014: Moderate windblown dust was visible across
Northern Baja (CA & AZ) into Western NM.

May 11 2014 12:a0 UTC
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Q1 FY15 NAQFC-PM Upgrades (4)

»Real-time testing: 2014: Event was near monitors

NESDIS TEXT 2014: Moderate windblown dust was visible across
Northern Baja (CA & AZ) into Western NM

The real-time run better
captured May11-12
dust in Rocky Mountains

PM,  (RM,nsite= 57 )

RObs —expr |— nwpara5

PM, [ ug/m3 ]
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mpact:. Fiv perrormance: upgraded vs. current expr

metrics: Between July 1 =15, 2011

hourly PM, 5 (PC nsite= 199 ) hourly PM, 5 (NE nsite= 111 )
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Impact: PM, . performance: upgraded vs. current expr

metrics: Between July 1 — 31, 2011

hourly PM., 5 ( nsite= 820 )

O obs — 46.3 — 4.6.2 CONUS
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Summary

"Q1 FY15 NAQFC upgrades
» Include 6 science upgrades: with , 4 deal with PM,, -

Significant impact on PM, . forecast guidance
»Implement AERO-4

»Fugitive dust emissions modulated by snow — emission off if snow cover
»NESDIS HMS wild fires emission and fuel loading from USFS BlueSky
»Dynamic windblown dust emission

O, ops-forecast guidance: improved
PM, - dev-forecast guidance: modeled & disseminated reliably
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