4. VOC ( )
CMAQ(v.4.6)
4 1
CMAQ(v.4.6) AERO3 AERO4 CMAQ
CMAQ-MADRID
MADRID
(AERO3) MADRID 4-1 MADRID
AERO3
4-1 AERO3  MADRID (Schwartz et al., 2005)
AERO3 MADRID 1, 1a MADRID 2
Size modal (3 modes) sechional (2, 8 sections) sechonal (2 sections)
distribution number PDF mtass PDF mass PDF
Nuclealion absolule rate relative rate refalive rate
Condensational | modal noving-center not treated
growth _
Coagulation nodal not treated not treated
Gas-particle full equilibrium CIT equilibrium or CIT equilibrinum or
mass transfer CMU hiybnd CMU hvbrid
Inorganics S04 . NHy . NO;~ |SO.". NH,", NOy~, Na", CI SO, NH,", NOy", Na”, Cl
Secondary “parametenzed” “parameterized” “first prnciples”
Organic (Schell et al. 2001) [ (Odum et al . 1997, (Pun et al. 2002)
Aerosol Griffin et al, 1999) hydrophilic / hvdrophobic
2 predicted species: | 38 predicted swirogate species: |42 predicted explicit species:
1 anthropogenic 4 anthropogenic 31 anthropogenic
| biogenic 34 biogenic 11 biogenic
Gas-phase CBM-TV (46, 96} CBM-TIV (92, 117) CACM (1921, 361)
chemistry RADM?2 (75, 200) |RADM2 (121, 221) (Griffin et al. 2002)
SAPRC-99(79, 214)
Aqueons RADM (33, 23) RADM (33, 23) CMU (55, 133)
chemistry CMU (55, 133)
Heterogeneous | not treated HO-MWNOMWNOMN 05 on surfaces | HOWNOWNO/MN 05 on surfaces
chemistry N30O; in droplets (Jacob 2000) | N2Os in droplets (Jacob 2000}

Features to be
added

alternate nucleation
schemes

coagulation

| increased size resolution

coagulation
increased size resolution

:(http://www.asp.bnl.gov/ASP_ST_mtg_pres_2005/Wright-Schwartz/Wright_presentation.pdf)
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ISORROPIA( )
PM2s
AERO_EMIS( )
Mode_crossover(
ISORROPIA
MINIL2SG( )
Sulfate tracking
AERO3
AERO4 "OCEANfile”
OCEANfile
AERO4 CMAQ(v.4.5)
AERO3
12 SPM
14.5%
10% 0%
SPM 0OC S04z
EC
( 41
Cl
2-4ppb (Knipping et al., 2003)
OCEANfile
AERO4 SPM
AERO3
AERO3 MADRID AERO4
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Kinetic Updates

Photolysis Updates

Extended Inorganic Reaction Set
Simple Alkanes (Methane and Ethane)
Higher Aldehydes

Alkenes with Internal Double Bonds

Oxygenated Products and Intermediates

Terpene Chemistry
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MIR(Maximum Incremental Reactivity) CB4
CBO05 CBO05
(Yarwood et al., 2005)

CBO05 CB4 8%
CBM- (CB4) SAPRC99 4-2
VOC CBM- VOC
(Lumped structure mechanism)
SAPRC99 1
(Lumped molecule mechanisum)
SAPRC
4-2
CBM-1V SAPRC99 CBO5
Carbon Bond Statewide Air Carbon Bond
Mechanism, Pollution Research | Mechanism,
version IV Center, version 99 | version 2005
Gery et al.(1989) Carter (2000) U.S.EPA (2005)
type LSa LMP LSa
81 198 156
33 72 51
Constant species 2 4
9 14
( ) 5 6
6 25
( ) 5 14
PAN 1 4
4 4
1 1
a: Lumped structure mechanism. Jimenez et al.(2003)

b: Lumped molecule mechanism
17
CBO05
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Fig. 2. Simulation results for ozone concentrations (ppb) and relative deviations with respect to the average behavior (%) during
daylight hours. Simulation was initiated at 0 h LST with the parameters and initial conditions specified in Table 2.
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E.M.Knipping, D.Dabdub, Impact of chloribe emissions from sea-salt aerosol on coastal

urban ozone, Environmental Science and Technology, 37, 275 — 284 (2003)
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