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S1: Ot her Il nstrumentati on.

The foll owing describes other instrumentat.|
dat a.

PMi on concentrations wernd ogaia du rSeadnpu irnd Pd LB3
2008B9uptleBdr etfcthaedt i omysdadlelme tSorr ooshamani eltesal we
sampled through the NASA Langley Aerosol Rese
2007), which was shared acr®sasxadgt atehe sAMMS i (nv
a sepatyatEromlehe LARGE sampling |ine, particl
a presonurreol | ed i bhhaembi(ePnCl )pr ehseunr e dr opped be
automatically switchendoaottoats anmgp IMOWUgD I c a bmipra ca iorr.

PMsize cut (50% transmission at 1 Om daewoodynal

annul ar denuders coated with sodium carbonat
i norganic acidic and basic gases in order to
PI'LS col | elcdtqiuand Isiagnpilde.s were coll ected in Vviese
and analyzed offl i e Dby ni8®rm DClBroommatha grmeap loyg.r a p
measur sowatbémre potassi um, An el uent gener ato

met hanesul fonic aci d taepterda ofrlm wrhaet es egpfar@®.t5 omL /c
CS12A analytical column (3 x150 mm). The inj
ti me of 17 min. The PILS uncertainty is 10%
[ 2019, 2022] .

Particle number size distr-8B8busi oghiagMe Ukd meriatsiuv
Aer osol Spectrometer (UHSAS; Dropl et Measur e
individual particles via |light scat treersionlgv efdr o
number concentrations at 1 Hz 0o enre (tKlmpcdr 2 O0d i
Sizing was calibrated with ammonium sHBlfate a
i n derived particle vol ume due deoi wed r aot ux
concentrations were usismdssovewnat het deABMBty 6B
i n Sedt

Acetonitrile (CH CN) concentr at onBfTamamre f emre a
Reacti @AF|Tiignmet Mass SpeRTM&EMmetleroy@OWC&STefl on
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rateizafL Omiln T, with a reported uncertainty o
(Gkatzelis) eRefatact @O®24bl ack carbon (rBC) mass
by a -psarmtgileel e soot phot omet &r50(nSP 22)n do wsera |l telde ugs
f or aver agemoadcec urnBuQ amai sosn out giScke wafr zd ett ¢ &tCi. g n

was used alongside AMS massiszconcentrations to

NQ(NO +) NwWas measured HynwdukedNOGAAoLaseerence (
(Rollins et al., 2020), in which NO is excite
and 2672immphdM®ol yzed to NO at 295 nm prior to
N6% for NO andwN9®®Ww bomnN@ry | ayer precisions
Ozwas measur ed bryestphocenriskeOANCETOashemi | umi nescence
i n whichsraembdtesntwiQO h excess -fjNfOe g uwargee nrt e a st iao nc
the resulting chemiluminescence ce setdetaéct edC
Bourgeois et al ., 20201 i ghti bi atistmndas dpadf
generatgdeDding an accuracy of N5% and 1 Hz p
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S2: Spati al Di stributions of Aerosol Composi't
Regi ons

S2. 1. Overview

The main text i WesusaesdomwnpaebBeassolnl|l PMui d wa
( ALWC) and pH that support the papero6s- centr.
i nvariant across diverse North American urban
t he A4TSI@&@TNHHO t hermodynami c slsgwitregn, a wimit ho 1T NOo |
|l ocations. Wi thin each region, the airborne m
and -pdhaasse composition driven by | ocalirsoakce
gradients. These | ocalized eiigtyr ifduwntdiinmgss agrree s
main text and are provided as supplementary n
analysis.

Spati al di strpphaseé oasdodekeyolgasSgtiesonganish
by region and smoke condition. Predicted AL WC

selected flights to illustrate whether | ocal
| osalal e variability in these thermodynamic qu
text, pPH remained constrained wi-thiy spareximnm

ALWC tracked | ocal RH and inorganic | oading :
region by region bel ow.

S2.2. Spatial VariSabbiklei Cpyndmdeémwnlsow/ No

S2.2.1. NewiS@o)y k City

During the Asqgqoke fibibgbw/ npver the New Yor k mel
phase concentrations were elevated over the u
observed over Manhattan, consistent with the
that area.

ALWC was substantially elevated over Manhatt a
driven by the combnoragaminc olfoadigmgeranrd t he hi g
(mean 83%) . Despite this spatial variability
1175. 3 across the entire flight domai n, wi t h
enhancements and pH. This spatiallythei-iotmrp
city result describeMHiamdt HHNDmaif hetiexg: me blea
suppresses pH variability even where ALWC var

S2.2.2.(KK&@)xago

During the Awgroskte If2 ilgdhhw/ mover the £shgecaiges me
concentrations were relatively spatially wunif
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aircraftt(5T®%taN PM49 Og m | for this flight)
mean: 11.98 N 8.16 Og m j), consistent xwith t
ankcO®Oncentrations (Table S1).

A notable feature wapr esdaoangihgtanytnlefl eHawesit & NiH p

metropolitan area, consistent with proximity t
Wi sconsi n. This pat t-eirtny i sompeareivsaonnt: tiotz tihlel uis
measurements can be influenced by upwind agr.i

Over Lake Nmass gaonc®mMt rati ons and ALWC wer e ¢
This enhancement was associated with higher ar

slightly | ower temperatures, which t-plgasdaer
upt ake. Predicted pH tdvaer otblseerilvaelkde owaes dihmi lua
hi gher ALWC, again illustrating the buffering

21i5. 0 were observed over the northwestern subt
ambiegt coHsi steatewatihng hef pédldeésorfi ledded ianod8e d
the main text. These vailués rwemge dtialtl cwealrlacw
campaign.

S2.2.3. LdsS®Angel es

The thresenokewfhnoghts over the Los Angel es met

revealed clear spati-phasercaaempoei it nhoagrosbl eat
| andscape of i¢hhecéAt basi onsPMere generally hioc
shore and port areas, consistent with the domi
in the inl amdndashie@.e BotehvaNH d within the metr
|l nterstate 10 and 210 iBorbRodbhessitdhe ougangdeaet ,
vehicul ar emissions as the dominant pi(6&xi2fat e
N 2.12 Og #of 1j0). 389ndN MN®B1 Og m j) observed over
Sul fate showed a distinctive spatial pattern,
Beach and the San Pedro Bay area, |ikely refl:
trafficked port region. OA concentrations wer
the LA basin, suggesting a sigegfvoonlaanttiglaseeico nd
compoundn oXiheastei spatial features in compositi
structure in pH: predicted pH aierédss andetbhaA b
sul fate near Long Beach did not elevate | ocal
This is consistent with the tikar madynamind rar ¢

but pH is buffered.

ALWC in LA was highest nagar ctohnec ecnotarsatt,i owhse rwee r
decreased progressively -drnilvaennrd garsa dRH nd e cilni nlelc
corresponding gradiexityni pHus pr @agH ddeeadau pwhiént
descri be8d 2i.2 dctt he main text.
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S2. 2. 4. S@al iJfvaargriiiléaybiRor a | Contrast with Los An
The CalSiafnorJmiaed uSa&ky) (I i ght provided a rural roe

met eorol ogi cal conditions (temperature,i RH) <c
rur al compositioflWascomptari mpact dheby smoke
sampling periods used in this analysis.

The mo s t di stinfdvetdafieatute oA whes t he sub

(approximately twice that of LA), DM ce &Nt
fertilizer application,-drivestodh dapeé chatracd,e
Californiads agricultural I ntemeawae® Mleogweorn .i nD
SJ¥Y¥han in LA due tzomdsoswesri TNOBh¥Wad4 NOg m ) v

approxi mately half t hat observedxciomcleAtraons
(Table Sbhaskemodaglate partitioniSudIN@as =si2ni | a

N 14% and 20 N 17%, respectively), indicatincg
drove the compositional contrast.
PredictedIMwWldsi compar abl e to that in LAxdespit

This result is #ZNo-hbBukstemitngvi médchadeodNdiental ahba
were el ewvadiVedhenl o wer ALWC r ediastsiovieuttioon. Al ntiani
phase, off-seitsimg ¢hkeeegthaosfereNsHer kbogher Thasnet
pH similar to that of the adjacent urban en
regul ation of aerosol acidity even under cond

S2.3. Spatial Varlimpadtigad TCWorddckirt iSonmok e

All East Coast flights over -NMgacCeltdl, wntdhTbhe
of the tswookleow/lnioght s di scussed abov2.1 Aandet
3.2.2), wildfire smoke substantially elevated
| argely unchanged. This asymmetric compositio
wi t-tti ny spatial distributions: OA concentrati
smoke plume geometry, while sulfate, nitrate,
across each metropolitan domai n.

S2.3.1. Newmvkrek COhEpgOons
During the mpmactedolkd i ghts over NYC (July 28 a

el evated east of Long I sland and the New Haverl
area, consistent with smoke forecasts predioc
| ocati ons. The spati al enhancedN)ntbiioomaGA tbrua
tracer, confirming its smoke a]ri,g,NMB)O lam-dc gratsr

phase spxgecHNOremMHAI ned relatively wuniform acr
smoke flights, conwiidgd efnitndviind tthaet camplke gdi d
i norganic aer.85pl | oading (Sect
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ALWC wunder smoke conditions in NYCRWasoWwbwer
smoke flighD3.0f VAugukaG. 360d m j), reflecting t

smoke flights. The OA water D5MN% rafb uttatoanl i AlLcWC
D31% undesmdloaw) nbut was insufficient to compe
uptake at reduced nRHu.c tWid hfilni gthhtes ,s mPolLk'C s howed
with OA, particularly in areas of elevated sm
constrai in2.d0 necarrosls. 5t he fl i ght domain with no

to the smoke OA gradient.

S2. 3. 2.7 SQroikcea glCo(NFEiEd 1o ns
During the nmpawrt esdmdkea ghts over Chicago (Augus

el evated over Lake Michigan and its eastern s
|l ake breezes may have contributed to | ocal ac
broader metropol i t2an wahreena sdnuorkien g nAf ul guugsntcaed ewa s

HNwas al so somewhat el evated over lbjakea, MHchi ¢
and sWélre consistently higher north of the wur
patterns of i ndustri al and traffic sources i
sout hwesterly flow that advected these emissi

ALWC under smoke conditions in CHI wanp alcitghdes
cities (mean 5.98 N 11.96 Q@3Mm |l atdisimoke bl ot

conditions) and similar RH. Over Lake Michiga
areas, consistent wlohdihge hhgher TRHeaadl #dal
over the | ake were not accompanied by systemat
at t heciwiyt hamal e. Predicted pH across t he C

approximately 2.0 to 2.5 during smoke ciondi ti
3.0) north of xywWwhe kiglyewhere TNH

S2.3.3. Toronto i&dndBREoal h€omt Oasar Uo(dFeirg.Smo ke
S12)

Toronto (TO) was sampled exclusively under sn

|l owsmoke baseline for urban comparison. The S
en route to/from Toronto, provides a contrast
The mo s t striking compositional ¢ 0 nwthriacsht  wbaest
approximately three ti mes hi ghernsowmr cSeGsN, i nc ot

intensively farmed regi omNGs o0oufROh, aamrmdd wastweorfe
hi gher in SON t3dwars icro mp@,r adbd ke DNO W) twhaes t wo
approximately twiO®é RRH.U)i,gh nidn cRONpmM@ ser ematteara

partitioning in the rural environmeldMQ)eismpite
SON is consistent with 18hé kx.ghairBpHO) ,n whiadh
HN@NQequilibrium toward the particle phase.
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The higher pH ini SONheekcbhebvestoeX®Omple in t
agriculsparai aNHy overcoming the thermodynamic
across the urban regions. Howéwel | wveéhinntBeE
ranigd lustratingdtheehi mHt el eV atNMHoIn ofe stchre breali
ALWC in SON was proportionally higher tihan in
and RH, and DG6AS % oonft rti dbtuale dALWC in TO (the hig
dataset) due to the elevated smoke OA mass in

S2.4. A Note on Aircraft Sampling
Sampling reprlese naiarth ovremes sbsoumDd @0y ml ayer tsadmplbp

a spatially integrated view of the urban bou
grodmdel concentrations at specyfvariembiski own
here is therefore a | ower bound on the true sty
domai n.-b&sedndet work measurements adal highee
aircraft sampling, would be required to chara

guantities at the surface.
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CompariMaocsms ocfonkRMntration to Measured Part
her modynamic Model to K

AMS Mass and Density Correction

mpari son between UHSAS MOAMSmMmet nbePa2s urrBeQne natc
MMA urban fl i gHlt.s Thse sshloowne iins F2.9g01, whi cl
icle d&nsTihtiys ivmlgecms substantially high
med for atmospheri c eaerads. ol s2 0(081. 4S eg ncfne |jd)
esting that as tmaesd.,arAMStmaomMmpomnrendntorfatP
To assess the impact of this potential
repeat eedbruseicntge dd eAMMsSI tiynmputs (correction f
mul tiplied by this factor). Applying the
oximately 40% but hadTmi si mahnsmpaes ©bDa A
stematic bias of approximately +40% in pr

nsitive to this correction. Despite the p
ormance based on nitrate pariciorirecitreg ¢ o
with uncorrec$2damMdMSSIU)at aThi(serudggst s t
ces thermodynamic -gplhhasé¢é shhbdsgameaweeremprt
jointly as model inputs and may reflect &
gas phase species, or that applying a cor
ity |l eads to a random uncertainty that af
K Sensitivity Tests
ssium-\XKI gt iilse ac amtoinon (NVC) emitted from b
d wit hpiamr tRMul adilmpadtreidngesimoklea. To assess
ictions, sensitivity tests were aqmadsgcted
entration. Across al/l K |l evel s tested, m
the base case (without K ). Even at K | e
| not e: PI'LS | ower [ 1T mi t of detection =
in the particlU§Hphbhyeaahhd dFoSeedr)e $ tdtowatt readr
rvations. This behavior was consistent ac!|
esting that K alone, without a correspor

I i nput for these conditions.

KClI Sensitivity Tests

ssium is primarily emitted as KCI from bi
fire conditions (Lee et al ., 2010). To b
tional sensitivity tests, with KGQGlassoncer
entration. Given that the smoke sampl ed o
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|l i kely depleted through heterogeneous reacti ol

tested:mo(liar K:aGli o = 1 (no CI depletion) and |
mod el operates in forward mode, tot al Cl (gas
HCI measurements, an HCI| / CI mol ar ratio of 1
( Ri vAdlroa na &)t. aAcr, o229 2al | KCI concentrations t
closer to observationsominy ¢ ih(@b $#Slisteloft)a s eFo ru ntlt
same KCI concentration, cases with Cl| depl eti
those without. Among al |4 wiatstesClt ede gldet iKChd it
match to observed ammon(iRISp&@rand i $In7)n,g wvaictrlo sssi
and correlations -iemgaectde ch gc i0t. i7e s.n Hmo&kwe r , t h
aergodhalse nitrate, showing no i mprovement i n
Additionally, sensit-imeiasuyredsKs @ismopngctaed i falmo
as direct model Il nputs showed (nHi®d 8na, wiftflecrt e

similar to the base case.

S3.4. CI as a Surrogate for Missing Anions

The petU¢@)stewear predi ction across all sensitivi
a missing anion in the thermodynamic model th
One candidate is organic acids associated wit
this effect, CI was usedasls, as csaulrerdo gtaots®5 % nai nodi
mol ar concentration, with HCI assumed to be 1
(5%), predicted ammonia and nitrate partition
l evel s UN@GO %again showed no improUNMHentwasn t
overestimated HYFiS4m®» .omvaevearldge the addition

i mprove model perfor marnae,d dwyg geexstteinnsg otnh ator gl
similar ther moidiysnaum Ici kealoyetrd ifewsl | y expl ain tl

compl ete characterization of organic acid co
would be needed to assess this hypothesis fur
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S4. Asymmetric ALWG abdapeideqrud e» adfe nNO Concentr a

This section provides the derivation supporting the possible causes for an asymmetric sensitivity

of NO3 and NB aerosol l i qui d wat e.®2af henmamtext. ( AL Wi
The derivation, based on ideal solutions, shows that, when expresseédguiaalent units, the
particlephase nitrate concentration scales with the square of ALWC (W?), while the pphiade

ammonium concentration has no explicit W dependence.

Following Guo et al. (2017), and ignoring nleality, the aqueoughase concentrations of NO
and NH i n equi l i brphaserpreaursorharetgiven by the gflective Henry's law
expressions

N O aq M EgS4. 1
H aq
NH aq Qnifine H agq EqS4. 2
whereG (mol L T Cat(matim Tajndare the effeq@indsve Hen
andpnnz are gasphase partial pressure (atm) for HN&d NH, respectively, anfl Haq i the
aqueous hydrogen ion concentr at i[oHufdftheahionL T ) .

(NOs ) and direct propoadPionality for the catio

Converting aqueousqguionaleantr acomaneasntroatai ons ( O
by the aerosol l iquid water coftgemol Wi Y Ogamd |
by densi tgy= oo watwhi ¢ h for a gener dischemical

Qi Qd— EqS4. 3
Then, the aqueous hydrogen ion concentration is related to-#quairalent value by:

H

agq g pm EqS4 . 4

Substituting Egs. S4.1 and S4.4 into Eq. S4.3,the NOc oncentrati on in air

" tr tw t0
N O q'NO,,nH.'.“O "O pm  EQS4.5
t H air

Similarly substituting Eqs. S4.2 and S4.4 into Eq. S4.3,the NHCc oncentrati on i n

lal)
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NH qutr]NHtH aitr”_ EqS46

This shows the asymmetry: aquivalent NQ@ scal es wi-¢ghivaletNH whabenai
explicit W dependence. For the anion, the W factor from the age@isconversion (Eqg. S4.3)
compounds with the W introduced through thélag4 [ Hair Jubstitution (Eq. S4.4), producing

the quadratic dependence. For the cation, these two W factors cancel, slagdppears in the

numerator of Eq. S4.2. It should be noted that this analysis assumes ideal solutions, which does
not strictly apply to the high concentrations (ionic strength) for fine PM of this study, or in general.

This means activity coefficients are not unity and since they also depend on ALWC (i.e., ionic
strengths), the precise ALWC dependances may substantially deviate from what is shown above.
Nonetheless, the qualitative®s. neW scaling remains unchanged.
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S5: Low | niSrpgeaxniecs FEMntri butions from Smoke in
To assiensfsl uehnece of gsano&kmi oal ug pani €M and t o ch

which smoke aerosol I's diluted within the wur/l
smoke taspachePMwas est i nuatidthgemiohgies pwlaasmedsof ni ee di
in the free troposphere (Chen et al., 2025),

and using these as a reference for smoke comp

A spiral profile over Toronto on Aagudined owad
weldlef i ngad opoe@heri c s mokwhetllueneaiirnc rtalfd sstauy
continuously for aapdowpsnathdeatrya st trwiota ondilatrugceusy h

the smokehevaAugaysetd, 4tToronto fl i ghtmpvaad eadl §d it
of the @amwaidgm,g a | imitsmokeaper forbatviadmnu a
envirtonimmbae vertical profile was obt &i 22dl oaecalr

ti MEISQROF) .

Normali zed excess mpbpierc@eHCINI i)oswe(f FEMRasl;cul at e
species with resfdgt ®@ocansttowiatn iviee b{ Gkhass b
regression analypypbsplodr itchesnniorkecee pl ume dat a,

represent the NEMRs. Boundary | ayer species
estimated by mulrtoipmlsyihreg i t hd&NEMR®eRthrya edbNe d k gOHo
concentrations measur edBeicnautstkee Twrrloaant ob omarsd af ru
smoke during sfarmgpd ilmaggk gar ssumodk ecoul d not be de
CHCN background of DRIOVWiI ¢pipng wabeamasbamaekie concent
total measured concentrations yields the frac

Among aerosol species, a@N yi nOAt hceo rfrred ea t terdo pmed |
al |l i norganic ions yielded R] values near zer
visually corroborated by the vertical(pirgfile
S20):CNCHni®OAPMere markedly elevated in the fre
l ayer, 1&%@i |,e3 TP\ dsAdNwWMed no correspoaannigs teartar

a smoke | ayer aloft that was compositionally ¢
the boundary | ayer, the esti ma®Adwdg azpgprooail mé
80% on average, indicating that the majority
to biomass burning. | n contyg asts] NbOnhdec anhetgilring i b
that these species were predominantly of ur b a
smoke. This analysis further .35.ulp)potrhtast tshneo kfe ns
enhanced OA while I|sgywitregn tlhae giehngr ggaardii st RN b e
vi ew ‘tohratkKCK , also a minor component of smoke,

pH to a discernable extent for this study.
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Tabl Megb. N

1 standard

deviati on

of

boundary

|

measured during AEROMMA, groupedy bghaditiyg ainm
smoke i mpacted | ocations, and green shading a
New New Southern| Los san
City York | York | Chicago| Chicago| Toronto . Joagq
) ) Ontario | Angeles
City City Valley
Smoke | no no no no
n smoke smoke | smoke | smoke
condition| smoke smoke smoke | smoke
NO 031+ 012+ |0.16+ |028+ [0.15+ |0.15+ |1.96+ |0.19%
(ppbv) 0.68 0.12 031 0.43 0.29 0.15 2.05 0.085
NO2 1.18+ | 050+ | 046+ |095+ |042+ |049+ |548+ [0.84+
(ppbv) 2.03 047 0.44 0.97 0.54 042 3.85 0.52
O3 55,6+ 447|476+ |546+ [414+ [410=% 66.2+ |[61.0%
(ppbv) 9.3 2.9 4.6 15.3 7.6 5.7 19.3 8.3




382 TablzeSdmmary of sl opes andfmRdmwebhuesor{hogopmaale
383 regression (ODWRIitiORRGLEeppete ddan®e d s pragd i t i oni n
384 fractIydnByNQ )] and -andi pptaakl gascies concen:
385 NH : HN@ndeMOdmwenoand smoke conditions. Res
386 case, which 1 ncl udédGA)Orooamtirci bAuetrioosnosl, (And t hi
387 excluding organic aerosol (without OA) , reduc
388 temperatur d e(alsletn sOictaisvd)lty t he noted parameter
389 base.Tha&se@ercentage change in sl opes 2bel ati ve
Condi Case N H NH*" U N8| HN® NQ U NO
Base: Wi0.9 1.0 1.0/ 0.9 1.2 1.3
' (2. C(C0. < (0.9(0. << (0.¢c(0.¢
Wit hout 1.0 0.8 0.9, 0.8 0.8 1.0
Lowkr (2. C(C0. < (0.9(0. << (0.¢c(0.¢
s mo k
RH x 0 1.0 0.9 0.9, 1.0 1.0 0.9
(2.C(0.¢<(0.9(0.¢<(0.¢c<(0.°¢
T+0.51'0 1.0 1.0 0.9 1.2 1.2
(2. C(0. < (0.9(0. << (0.¢c(0.¢
Base: wil'o 1.0 0.9, 0.9 1.2 1.3
' (0. ¢ (0. < (0.8 (0. << (0. << (0.7
. 1.0 0.8 0.8/, 0.7 0.6 0.6
w h
S mo k POy (0. ¢ (0.4 (0. (0.€(0.¢
1.0 0.9 0.9, 1.0 0.8 ©0.38
RH 0.
X (0.¢(0.€¢(0.4(0.¢(0.¢ (0.7
T+0.51'0 0.9 0.9, 0.9 1.1 1.2_
(0. ¢ (0.¢(0.4(0.<¢<(0.¢c (0.7
390 TabYRePercent differenceriturdladpenf orel talie vei L ®n
391 from the ,abowve ,t &bl(&S| 0Pasaevi shopeytBadbatSlomp e
L L Wit hout 3% 20% -119% -13% -32% -24%
Som"‘ékr RH x 0| 2% 12% 109 10% 21% -27 %
T +0.5 1% -3 % -1 % 2 % -5 % -6 %
Wit hout 5% 13% -109% -19% -45% -47 %
Smo Kk RH x 0] 3% 8% -6%| 7% -31% -35%
T +0.5 0% -2 % -1 % 1% -6 % -5 %
392



393
394
395
396
397
398
399

400

TablB&r&ctional speciiagsrosoptribguidnsat eer PMont
mass concentration across AEROMMA flight regi
humi di ty GrRKY) sthiadi ng i ndicates smoke i mpacte
agricul t udlrhel "r% gdiaodnas'. col umn i ndicates the fr
bin for a given region and condition, with th
of relative data density. Colored as a conti
indicates | ower values and red indicates high
City | Condition RH % data ALWC fraction % PM1 mass fraction %
(NH4)2S04|NH4NO3 |OA S042- [NO3- [0A
40-55% | 1%
no smoke (55 - 70 % |f] 12% 27
NYC 70 -85% | 86%)| 58 31
40-55% [ |44% 34
smoke [55-70% [ | 40% 49 48
70-85% (K| 15% 42 50
40-55% | 22% 30
no smoke (55 -70 % -:|44%_ 58 37
CHI 70-85% (B | 34% 45 40
40-55% B|  16% 53 39
smoke [55-70% [ 57% 50 39
70-85% (| 27% 32 17 43
40-55% [B] 24% 35
TO smoke (55-70% (b |46% 31
70-85% (| 30% 28
40-55% | 1% 30
SON smoke [55-70% 27
70 - 85%
40-55 % 15 38
LA no smoke (55 -70 % 37 26
70 - 85% 37 19
40-55% 30
SJV | nosmoke [55-70 % 33 22
70-85% | 28 26

-

C

r



401 Tabl ePr&4d.i cted organi ¢ aedoshylgrodesmcslpt)ygyi ayndpar
402 propagation of t heir uncertainties into orga
403 analyses assumfedlr c pdiGA amnldv atutes predi ct OA w:
404 | SORROWPiltAe . Al ternativelydethesed prOBEBMAMSr ©: €
405 "Q (Kuwata elfDuapl.e,tssyd)l , T@QO&dd4sess the effect of
406 values we performedhantamdehtahplisysesdasalyesmsnt
407 uncer(daisctiuyssed i nNtBupmleemencter$FAi nty in using
408 versus those derived f r oumctehret aA M&nil@eAs ecponnepsoesnitt |
409 t he di fferences bet weeaon svhaelnuperse diTcottead ahAd LaveC
410 was <calculated by propagating the uB®%értaint.i
411 anld i n quadrature. The contribution of each go
412 cal cul ated from i tThef reactuilldosalareosthoiwmutfioon.va
413 conditions.
New Yor | Chicag|Toro S()OUth LA J%ZZ
nt al
Val l
SNm00LSmokstook Smokl Smok| Smok sl\rlnooh sl\rlnook
Predicted OA properties
C;ﬁl' 1.4 1. 4 1.3 1.4 1.4 1.4 1. 2 1.4
' 0. ( 0. ( 0. 0. 0. 0. 0. 0. (
I 0.1 0.1} 0.1 0.1 0.1 0.1 0.0 0.1
0. ( 0. ( 0. 0. ¢ 0. 0. 0. 0. (
Uncertainty relative to assumptions
P 7 % 7 % 6 % 9 % 7 % 8 % -1 % 7 %
" i il 17¢ 23¢9 23¢9 33¢ 23¢9 29¢ -11¢9 33¢
Propaga
OA L WC 4549 479 479 54¢ 479 50¢ 429 53¢
uncert g
Contr iofuteiach compOAebWCtonoeetrail hty
AMS ( 72¢ 6 4¢ 6 49 50¢ 6449 5749 81¢ 51¢
RH 11¢ 10¢ 1079 8 U 1079 9 % 1379 8 %
" 3 % 2 % 2 % 3 % 2 % 2 % 0 % 2 %
Il 14¢ 24¢ 249 39¢ 2449 324 7 % 39¢
414
415
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California

East NA (no smoke)

acr d o avdroinsu sa nla tceo npdd it

sl opesY)amd poa d fefdi dine netasc h

tdatba dow ea¥Xd @ldida@d & ga

a) - Y = (1.93+0.01)*X Y = (1.48+0.01)*X
R2=0.68 2004 R2=0.52
» / 5
t ¥/ £ 0 / £
3 v 3 3
g a £ a £
S R S S
T T T
= z |2 = oo = |l =
50 H
: 1
0 0
150 200 250 %0 75 50 75 100 125 150 175
2502~ (nmol/m?3) 2502~ (nmol/m?3)
b) 400 [
| Y =(0.98+0.00)*X Iy | Y =(0.97+0.00)*X XA
307 R2-0.98 / 2001 R2=0.98 7
__ 300 _ -
m§ 250 m§ 150 g
3 3 3
£ J -
= ! 100 3 e
I+ 150 i te | te
) | I i z
100+ 1
] 50
| 1 1
50
; 0 ‘ 9
00 50 100 150 200 250 300 350 460 0 o
2502~ + NO5 (nmol/m?) 2503~ + NO5 (nmol/m?3)
c)
80| Y =(2.01£0.00)*X
— 70, R?=0.91
g
B\ 60
2
o 50
m
+ 40
192}
s 30
<
© 20
°
F 10
0
0 10 20 30 40 50
Volume (um3/cm3)
FigukrkEeva&l vati on of aerosol i on
¢l , an@dveyc&us ./ for
by predicted aerosol pH. Bl ack
to zero; with with
indicate the 1:1 relationship.
nitrate, together with sulfate,
America and includes alpl

Compari son

campai Bat a

vV a

|l ues

ar e

ar e

reported.

The sl

bPeM mnaesesn (TAOM S | & nBdPr2t orlBId8e vme a s u r enmte
1. HRe dhe b 5 lDDRMietp t wistemtisnt er cep

ope

East NA (smoke)

3001 Y = (1.21+0.00)*X / pecs
| R2=0.75
250 :
200
4
150
1 3
100+ 3T |2
50 -
f 0
0 T T r '
0 50 100 150 200 250 300
2502~ (nmol/m?3)
Y = (0.96+0.00)*X
2501 R2=0.95 V7,

2503~ + NO5 (nmol/m3)

bal ance .awvaer g

l ines show |
The

adEacuntNA fi ar

cl oser adg

represents th
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418
419
420

€ bs, Chicago ., New York City .o EcUlsYe¢ hue 5% LA
o =Pl Y =(1.01£0.00) * X T77] Y = (1.07£0.00) * X ~77 | Y = (0.97+0.00) * X 7| Y = (1.09£0.00) * X
:Er 1.251 R?=0.90 1.251 R?=0.76 1.25! R?=0.95 1.25] R?=0.88
m
TZJ 1.00 1.00 1.00 1.00 1S
° ~
i o, 3 ’ (o))
T 075 - 0.75 S 0.75 0.75 o 3
o 7 N 7
©  o0s50{ a3 0.50 0.50 0.50 iy
§e} ‘ >
@ 025 0.25 0.25 0.25
& 0O
009 0.5 1o %% 0.5 10 %% 0.5 1o %% 0.5 1.0
Measured e(NH,")
A Chicago New York City EcUWs Y¢ h LA
o 50 Y = (1.2540.01) *X 120y = (1.52+0.01) *x 0]y = (1.27+0.00) * X & Y = (1.28+0.00) * X
O 1.25| R?=0.82 1.25{ R?=0.76 1.25{ R?=0.91 1.25{ R?=0.85
O * r:)\
< 100 , 1007 ., /100 1.00 ; €
w I” ..... I” o /’, a
T 075 ~ 0.75{ <38 7 0.75 0.75] &, . =h
8 o 9,7 /, q»ﬁ =
O 050 0.50 & 0.50 0.50 g
-o {3
o 025 " 0.25 : 0.25 0.251 .. <
o 0.0 ‘;,go'. ° 0.0 Z )° ':. 0.0 0.0 Py ‘o
%% 05 10 %0 0.5 1o %% 0.5 10 %% 0.5 1.0
Measured €(NO5")
New York City Chicago Southern Ontario Toronto
i H bso Y = (1.02+0.00) * X 2]y = (1.00+0.00) * X 1°°] v = (0.96+0.00) * X 1°°] Y = (0.95:£0.00) * X
f 1.25] R?=0.81 1.25{ R?=0.89 1.25{ R?=0.97 1.25{ R?=0.84
m
2 100 1.00 1.00 1.00 1S
w 3 S @ ° a
8 0.75 0.75 0.75 0.75 o« gl ¢ 3
T o050 . 0.50 0.50 5 050{ . by
© > ° 2
@ 025 0.25 0.25 0.25
& 0 0
0-09% 0.5 10 %% 0.5 10 %% 0.5 10 %% 0.5 1.0
Measured e(NH,")
1 b0 New York City 350 Chicago 550 Southern Ontario1 a0 Toronto
g “Y]Y =(0.89+0.01) * X VU] Y = (1.38+0.00) * X 77| Y = (1.36+0.00) * X | Y = (1.06+0.01) * X
d“ 1.251 R?=0.65 1.251 R?=0.81 1.251 R?=0.82 1.251 R?=0.53
m
% 1.00 1.00 ~  1.00 s 1.00 S
i i ° 0% e}
° / °,’ ® o =)
T 075 > { 0.75] ‘o e 0.75 o 0.75 3
T os0| P 0.50 0.50{ . ¥ 0.50 5
° @ 7, s . 2
O 025 0.25 e . 0.25 0.25 {4 ¢ o
S 5 o Ligh
£ o o n i . o n B, £,
0-99% 0.5 10 %% 0.5 1o %% 0.5 1o %% 0.5 1.0

Figuzx@omMpari son
es-lfior
regression

s mok e
di st a

ci ti
nce

Measured £(NO3)

bet ween

pUt Bi)i, clt bBky

Ir @@RAKBIE O NO Nand ReAd | i
fit?wdltihes narea cregpporsteegd .t o

amd | mevd 0T
nes

1.00
0.75
0.50
0.25
0.00

1.00
0.75
0.50
0.25
0.00

1.00
0.75
0.50
0.25
0.00

1.00
0.75
0.50
0.25
0.00

& an
s K

S|

op e
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422

Predicted e(NH,")

)

3_

Predicted e(NO

Predicted e(NH,")

)

3_

Predicted €(NO

Figux@omMpari son

di

Measured £(NO3)

stance regr

essiawmalfuiets

€ by, Chicago . New York City EcUWs Ye¢ bz Ro LA
“P]Y = (1.03£0.00) * X ~777] Y =(1.10£0.00) * X "~ | Y = (1.02£0.00) * X " | Y = (1.41%0.01) * X
1.25{ R?=0.87 1.25{ R?=0.81 1.25{ R?=0.94 1.25{ R?=0.42
1.00 1.00 1.00 1.00
0.75 . 0.75 . 075 0.75{ &3
0.50 o3 0.50¢ 050{ 0.50
0.25 0.25 0.25 A 0.25
0-09% 0.5 10 %% 0.5 10 %% 0.5 10 %%%%
Measured e(NH,")
N : : EeOLWs Ve .
H bso Chicago 1.50 New York City 1.50 cUllls Yc hjaiff% LA
Y = (1.80+0,01) * X Y = (1.62+0.01) * X Y = (1.41+0.00) * X Y = (1.39+0.01) * X
1.25{ R?=0.67 A.25 R?=0.81 125 R%=0.89 1.251 R?=0.81
1.00 loe + " 1.00 / 1.00
pt s v og® ¥ e 4
e 7 /
0.75 & 0.75] =Sl me ., 0.75
el X4 o4
0.50 v 0.50{ A< o 0.50
0.25 0.25 L 0.25
r. . AR
0-097% 0.5 10 %% 0.5 10 %% 0.5 10 %% 0.5 1.0
Measured €(NO5")

H New York City Chicago Southern Ontario Toronto
hsoyy _ (1.0120.00) * X Y207y = (1.0420.00) * x 107y = (0.96+0.00) * X %] ¥ = (0.9620.00) * X
1.25{ R?=0.84 1.251 R?=0.76 1.251 R?=0.95 1.251 R?=0.83
1.00 1.00 1.00 = 100 %

® e 2° &
0.75 . 0.75 v A 0.757 so
4. o @ d “ °
0.50{ 9 050{ 0.50{ ~% $ s
0 ‘ A
0.25 0.25 N 0.25 x
0-097 0.5 10 %% 0.5 10 %% 0.5 10 %% 0.5 1.0
Measured e(NH,;")
I bso New York City 150 Chicago 1550 Southern OntarlolA50 Toronto
Y = (1.36+0.01) * X Y = (1.49+0.00) * X Y = (1.40+0.00) * X Y = (1.32+0.01) * X
1.25{ R?=0.67 1.25{ R?=0.77 1.25{ R?=0.82 1.25{ R?=0.61
1.00 X 100 100 " 1.00 ;
0.75{ " , #aS 075 A 075 gC o1
0.501 & ARF 0.50 ; 0.50 ] 0.50 ..
/ ° P ° 4' ° °
0.25{ 47 0.25 P 0.25{ 0.25{ 47 .
2 /4 N oL 'Ir’ Ve e e
a9 0 e 0 0 - - ‘W.
0-097% 0.5 10 %%% 0.5 10 %%% 0.5 10 %%% 0.5 1.0

1.00
0.75
0.50
0.25

NH; (ug/m?3)

0.00

1.00
0.75

(ug/m?3)

0.50

3_

0.25

NO

0.00

1.00
0.75
0.50
0.25

NHz (ug/m?3)

0.00

1.00
0.75
0.50
0.25

NO3™ (ug/m?3)

0.00

ORed |

bet ween ap)f Bld)i,cltb®di mnldo wneras us raak
smoke fmwirt ileSSOROP @ | Aem sioitrtyhe ¢ t @, AMSH 'an d
orthogonal

wirteh riemptoe t @

E p ot

set
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€ bs, Chicago ., New York City . EcUWs Ye hug 5'?0 LA
o Y1 Y =(0.91£0.00) * X ~77| Y = (0.97£0.00) * X ~77 | Y = (0.89+0.00) * X | Y = (0.83£0.00) * X
< 2= 2= P 2
T 1.25{ R“=0.83 1.25{ R“=0.73 1.25{ R“=0.94 1.251{ R“=0.90 ~ 1.00
2 100 1.00 1.00 1.00 Ello7s
W = P oo Sk
T 075 <l 0.75 4 0.75 0.75 3| los0
O o050{ &P 0.50 0.50 0.50 S =lo2s
© % =
@ 025 0.25 0.25 0.25 0.00
& 0O
009 0.5 1o %% 0.5 10 %% 0.5 1o %% 0.5 1.0
Measured e(NH,")
A Chicago New York City Ec¢UlWs Y¢ hue R LA
pe 50 Y = (0.7420.00) * X 1%y = (1.29+0.01) * x 1° Y=(1.03:0.00)*xq"§6 Y = (0.92+0.00) * X
m 2 2 2. Do
S 125{ R?=077 1.25{ R?=0.79 1.25{ R?=0.91 L35y NiES ~@100
2 100 1.00 . 1.00 1.00 € Mo.7s
w \\ ,,/ a .
o 075 3{- 0.75 ! 0.75 0.75 X|los0
G o050 S 0.50 0.50 0.50 SHo2s
°
o 025 0.25 0.25 0.25 = o.00
[a ° i ° n .’ '..:' 0 L}
009 05 10 %% 0.5 1o %% 0.5 10 2%
Measured €(NO5")
New York City Chicago Southern Ontario Toronto
£ F 501y (0.9820.00) *x 507y = (08620.00) * x 0] ¥ = (0.830.00) * X 0] ¥ = (0.8720.00) * X
< 2= 2. o 2
T 1.25{R’=076 1.25| R?=0.78 1.25{ R?=0.95 125 R*RO035 ~@yL.00
2 100 1.00 g 1.00 1.00 E1llo7s
w ‘..‘ ° o a -
o 075 : 0.75 0.75 0.75 - Illoso
O  os0 0.50 p 0.50 2. 0501 . . oloas
° g (] 2 .
@ 025 0.25 J 0.25 0.25 <Ho.00
& 0 0
0-09% 0.5 10 %% 0.5 10 %% 0.5 10 %% 0.5 1.0
Measured e(NH,")
1 b0 New York City 350 Chicago 550 Southern Ontario1 a0 Toronto
g 1Y = (0.47£0.00) * X 77| Y = (0.79£0.00) * X 77| Y = (0.56£0.00) * X 7| Y = (0.38+0.00) * X
m 2 2 2 >
o 1.25{ R*=0.62 1.25{ R*=0.72 1.25{ R*=0.72 1.25{ R*=0.52 o 1.00
2 100 1.00 1.00 EMos
w .-' oo, E\
T 075 S o 0.75 0.75 4 SIMoso
¢ °s
© o050 3 0.50 0.50{ _, o $lto2s
-O - o
O 025 L 0.25 0.25 ! < o.00
a A A
RN oy o 0 0 z 8%,
0-99% 0.5 10 %% 0.5 1o %% 0.5 10 %% 0.5 1.0

Figuhk@omMpari son
smoke foiSORGPRItAe

show orthogonal

Measured £(NO3)

di stance

bet ween ap)f Bd)i,cltb®di mnildo wneras us raak
r ep oAVN % k3,0 NOnNHwiI @ WQA(s et

). oe Rz elr

regredwdlomes iar evirtehpar

ntteedr.cept




425
426
427
428
429

EcUlWs Y¢ e R

¢ Chicago New York City LA
e Bso Y = (0.97+0.00) * X 1°°7y = (1.020.00) *x %]y = (0.92+0.00) * x +°°] Y = (0.97£0.00) * X
:Er 1.251 R?=0.89 1.251 R?=0.75 1.25! R?=0.95 1.251 R?=0.91
TZJ 1.00 1.00 i 1.00 1.00
o 075 - 0.75 o, - 075 0.75 .
9 P &
O 050 3 0.50{ 0.50 0.50 :
© e
@ 025 0.25 2 0.25 0.25
l 0O
0-097% 0.5 10 20%% 0.5 10 %% 0.5 10 2%% 0.5 1.0
Measured e(NH,")
A Chicago New York City E¢UlWs Ye¢ hue R LA
o bso Y = (0.9520.00) * X 107y = (120+0.01) *x 1°°] Y = (1.03+0.00) * X 1 Y = (1.02+0.00) * X
Om 1.25{ R?=0.81 1.25{ R?=0.77 1.25{ R?=0.91 1.25{ R?=0.86
< 100 g 1.00 5 1.00 1.00
w *\ '... . e
T 075 ] 0.751 © o 44 0.75 0.751 &
9 & ,' 7 S
O 050 4 0.501 0.50 0.50
-o °
@ 025 4 0.25 . 0.25 0.251 .
E e, © g° ..." / <
0-097% 0.5 10 %% 0.5 10 %% 0.5 10 %0%% 0.5 1.0
Measured €(NO5")
New York City Chicago Southern Ontario Toronto
i H bso Y = (1.00+0.00) * X 1°°7y = (0.9520.00) * X 1°°] Y = (0.9120.00) * x +°°] Y = (0.92:£0.00) * X
f 1.25| R?=0.79 1.25{ R?=0.87 1.25{ R?=0.97 1.25{ R?=0.81
2 100 1.00 o 1.00 1.00
w e 5. .
8 0.75 2 0.75 28 0.75 0.75 o i o
O  os0 0.50 d 0.50 A 050{
© ‘ °
@ 025 0.25 0.25 0.25
& 0 0
0-097 0.5 10 %0%% 0.5 10 %%% 0.5 10 %%%% 0.5 1.0
Measured e(NH,")
1 hsp New York City 350 Chicago 550 Southern Ontario1 a0 Toronto
g U Y = (0.67+0.00) * X T77U | Y = (1.13£0.00) * X ~77| Y = (1.14%0.00) * X " | Y = (0.82+0.00) * X
d“ 1.251 R?=0.63 1.251 R?=0.81 1.251 R?=0.82 1.251 R?=0.53
2 100 1.00 1.00 1.00
w 5y or 3 ) ’ t; >
8 0.75 ) 0.75 0.75 . 0.75 3
O os0{ 2R 0.50{ 1 4 0.50 0.50
o] 4 o < ¢ 4
g 0.25 . A 0.25 2 0.25 0.25 .
Boe o © n g o i o Wy o
0-09% 0.5 10 %% 0.5 10 %%%% 0.5 10 %%%% 0.5 1.0

Figu@omMpari son
smokef esiretniseist wv Niggn ¢ edde¢@ uced

regre

ssion f

it

Measured £(NO3)

bet ween ap)f Bd)i,cltb®di mnildo wneras us raak
by .1xXReuwn d d rmteasi rsthy \
‘val @eesepreseepboted. Sl ope

wi t h

1.00
0.75
0.50
0.25

NHz (ug/m?3)

0.00

1.00
0.75

(ug/m?3)

0.50

3_

0.25

NO

0.00

1.00
0.75
0.50
0.25

NHz (ug/m?3)

0.00

1.00
0.75
0.50
0.25

NO5 (ug/m?3)

0.00

A n d
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g(NH;})

0.0

w Predicted
mm Measured

0.2 0.4 0.6 0.8 1.0

Fi g&6Ferequency d

coef fi

cients ©NOH

i stri

()al)

b) £(NO3 )

Q B
o0 B Predicted
EN W Measured

0.0 0.2 0.4 0.6 0.8 1.0
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amibOb )u)nh ifacabes[ al l




432
433

a)So; -

ug/m?

Middletown

et <
NEW JERSEY

29

2.0

15

1.0

-750 -7as 180

rant By Middle
a2 Barre >
NEW-JERSE
4100
wrs e
Herdtown
w030
ding 3
w03 .
Lo T =
w00

Philddelphia

-150 —7as 740 735 730 123

3
) NH; g/m d) OA
i o “ 7 k Middletown 1.75 4901 iton 9. Midgletdwy O
ol v NEW- JERSEY 1.50 s NE W) ERSEly S
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