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&
AMS Methods for pRONO, Quantification

N 02+/ NO* ion ratios (rarmeret al, PnAS 2010; Fry et al. ACP 2013; Kiendler-Scharr, et al., GRL 20161

XYy~ Z E */ :
2 O ooTroTr -V R OT., ACP 2009, I PTet al., PIVAS 2010, ZOveE e o TGR2010,;
Do ACR 2017 Lkl L ACR 20712)

* Difference of total AMS nitrate and inorganic nitrate (rormer et ar, pnas
2010; Xu et al., PNAS 2015)

* PMF including spectra of OA and nitrate ions (sunetal, Acr 2012; Hao et al,
ACP 2014; Xu et al., ACP 2015)
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@ Day et al. (AMT, 2022) https://doi.orq/10.5194/amt-15-459-2022




Nitrate Apportionment with NO,* ions
. Organic nitrates and non- RNH4N03: NOQI_/N0+ 2 ~02-1
refractory inorganic nitrate . .
produce different NO,*/NO* RPRONOz: NO; /NO™ =» ~0.1-04
fragmentation ratios in AMS. R pient: Measured 1\]0;'/1\]0Jr
(Farmer et al., PNAS 2010) bounded by RNH4N03 and RpR0N02
— 1.0
— 0.8
— 04 3 NO*  mumi Rigono,
TN L 18 111 . M | ¢, 1L M. Y F—— | | W0 & |—R....>DL
— 00 Rambient <DL
|——0.2
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Nitrate Apportionment with NO,* ions

RNH4N03: NO;_/NO-I- 9 ~0.2-1

RpRONOZ: NO;-/NO-I- 9 ~0.1-04

Rambient: measured NO; /NO™Y
bounded by Ryy,no, and Rprono,
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» “Ratio-of-Ratios” (RoR) may be better metric to
constrain R zono, fOr ambient measurements

(Fry et al., ACP 2013; Day et al AMT 2022)

Rnu,No, VS Ryrono,

r=  Apportionment with NO,* ions, Ratio-of-Ratios

(R
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ROR PRONO,
f (Rambient_ NH4N03)(1+
~— R
PR0N02 NHNO; p

Day et al. (AMT, 2022) https://doi.orq/10.5194/amt-15-459-2022
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RnH,No, 7 Rprono, (ROR)

Survey of pPRONO, NO,* ratios (as Ratio-of-Ratios)

Mean: 2.75
Standard. Deviation

) Chamber SOA |solated Ambient
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7 | T+ Bruns etal, 2010 ES&T 5 Rollins ot al, 2009 ACP Organic Nitrates c .
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@ Day et al. (AMT, 2022) https://doi.org/10.5194/amt-15-459-2022

aromatics,
alcohols, furans,

biomass burning
(OH, 0, NO,)

+0.70 (25%)
Standard Error:
+0.11 (n=41; 4.0%)

Day et al. (AMT, 2022)
https://doi.orq/10.519
4/amt-15-459-2022




e, Not applicable under strong influence of

nitrite or refractory nitrate

(RNH4N0_3 /Rnitrate, nitrite)

44
5 Bars (means)
Black error bars (std. dev.)
Grey error bars (std. err.)
1 00 e f
- pRONO
6
4
e

Ratio-of-Ratios
>
|

Rnit‘rate9 NOZJr/NOJr

pRONO, = NaNO; Ca(NO;), Mg(NO;), KNO, NaNO, KNO, 4-NC
@ Day et al. (AMT, 2022) https://doi.orq/10.5194/amt-15-459-2022 8
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Fraction Particle Organic Nitrate
(PRONO, / pNO,)

Application and Further Support (Organic vs. Inorganic Nitrate)

1.4

1.2

1.0 H

0.8 -

0.6 -

0.4 -

0.2 -

0.0 -

Rural / Remote
SOAS (1h)
—-A— SOAS quant.
BEACHON (1 h)
=57~ BEACHON quant.
GoAmaz.(wet) (1 h)
-~ GoAmaz.(wet) quant.
GoAmaz.(dry) (1 h)
—&— GoAmaz.(dry) quant.
Urban Downwind
DAURE (30 min)
—©—- DAURE quant.
8 Urban
' o 2o 8o O  SOAR (30 min)
% GO S ST -4 SOAR quant.
D0 002 aF ‘0O @ MILAGRO (30 min)
—— MILAGRO quant.
Aircraft
SEAC4RS (5 min)
-8~ SEAC4RS quant.
DC3 (5 min)
DC3 quant.
KORUS (5 min)
—— KORUS quant.

5 «»

I IllIIIl I IIIIIII| I IIIIIII| I I

0.1 1 10
-3
PNO; [ug m ]

e 10 Campaigns

e Ground, Aircraft

e Remote, Rural, Urban, Mixed
e Warm seasons

e Overall trend: fpRONO,
decrease with pNO; increase

e Substantial differences for
aircraft campaigns

Day et al. (AMT, 2022) https://doi.orq/10.5194/amt-15-459-2022
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s, Application and Further Support (Organic vs. Inorganic Nitrate)
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Day et al. (AMT, 2022) https://doi.org/10.5194/amt-15-459-2022 10
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Uncertainties Systematically Explored
Rnitrate, mix: NO,"/NO* I S

concentration, instrumenE

: + 504

GRNH4N03

OROR- T 15%

(Day et al., AMT 2022)

O-[pNO?,] T 165%

(Bahreini et al., AMT 2009)

11



(v}

University
of Colorado

Boulder

Particle NO,* Uncertainty Contribution

100
80

)
S

Contribution to Particle NO, Uncertainty (%

N B
o o

Contributions to particle NO,*, R, ..., uncertainty

Contribution to Uncertainty of Particle NO,

m C"00’ closed subtraction

W Fitting error from CH,O, (open)
Fitting error from CH,O, (closed)

c00’ particle subtraction
m NO, closed signal subtraction

c’00’ gas subtraction

m Counting statistics for open signal (N02+, C1800+)

B Overlapping counting statistics from CH202+ (open)
Overlapping counting statistics from CH202+ (closed)

0.2 0.4 0.6
PRONO, / (PRONO, + NH,NO,)

NH,NO,

0.8

PRONO,

Relative Uncertainty (%)

PRONO, / (PRONO, + NH,NO5)

—

NH,NO,

PRONO,

+ + .
NO,*, NO*, R, ..., uncertainty
10 -
1 [Relative Uncertainties
9 |—— NO;
: NO'
8_: — Rambient
7-
6-
5 -
4 Rambient
3-
2-
1-
0 __I ' I ' I ' I ' I ' I
0.0 0.2 0.4 0.6 0.8 1.0

12
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Relative Uncertainty (%)

Overall Uncertainties

Input Terms (as Rel. Uncert)

18—_
15

st
12 === RnH,NO,

] — ROR
9 — [pPNO4]
6-
3-
0-

I ' I ' I ' I ' I ' I
0.0 0.2 0.4 0.6 0.8 1.0
PRONO, / (pRONO, + NH,NO;)
e ——————————————————
NH,NO, PRONO,

Rambient

] 0
O-RNH4NO3' iS/O

O-[pN03] T 165%
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Absolute Uncertainties

Apportionment Uncertainty Only
0.10 - — PRONO;

—— NH4/NO;

Overall Uncertainty

(incl. £16.5% pNO, accuracy)
—— pRONO,, NH,NO,

- 120 Monte Carlo Simulations

— 100 RNH NO

473
(R _RNH4NO3)(1+ Ror )

prONO RNH NO
2 (

0.08

ambient

4 3
—R
RoR NH4N03)

(1+R )

ambient

| pRONO, = pr()N()2 X pNO; |

(propagated in simple quadrature)

0.0 0.2 0.4 0.6 0.8 . > .
PRONO, / (PRONO, + NH,NO,) IpRONO,= \/ O prono,” T OlpNOs]
—————————————————————————— el

@ NH,NO, PRONO,



Contributions to Overall Uncertainties

: 5% Oror: £15%  Oppnogt £16.5%

O-Rambient O-RNH4N03

PRONO,

(composition-dependent)

0.6

0.4

0.2

Contribution to Uncertainty

0.0
PRONO, / (PRONO, + NH,NO,)

@

NH,NO, PRONO,
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0.2

Contribution to Uncertainty

0.0

@

Contributions to Overall Uncertainties

Base Case (1-min average)

PRONO,

PRONO, / (PRONO, + NH,NO,)
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PRONO,

1.0
0.8
0.6
0.4
0.2

0.0
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PRONO,

RNH,NO,

Rambient
PRONO, / (pPRONO, + NH4NO;)

NH,NO, PRONO,
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== ANTS software (AMS NiTrate Separator

AMS NiTrate Separator” (ANTS) * @] N

(apportionment of pRONO,, NH,NO,) Bouder CIRES

v emees e e || Publically-available open-source

HR or UMR data? HR = RoR 273 | Rusws|09 | pCO/pCO2 1

GenAlt vs FMS data? GenAlt = 2 uncert 15 Yuncert 3 Souncert 30
MWt Org Mitrates (0 for skip calc) | 230

OmC or Diff data? OmC -

Waves required in root folder: [LIF waves TED)

Ta:;s;s_:imfnf e e O e e Beta version com o | ete. Furt h er
testing on ambient datasets.

For Upcerts/D & (values and coressponding err waves in Hz, no AB corr)
HR(OmC, O, C): HRNO3, NO, NO2, HROrgCO2, CO2, CH20, CH202

Calc/Plot Apportionment smooth MOx (s) 60 Bound Fractions 0-17 Mo -
Uncertainty Calculations Detection Limits and Screening
NOx Ratio Uncerts NOx Ratio DLs

MOx uncert type |Pika-calc + terms = :
MOx Ratio oy - + terms & NOx Ratio DL ~

Plot NO2,NO Sig/Error Contributions Yes = DL type ® U M R a p p O rt i O n m e nt &

Plot MOx Uncert Methods Compare |Yes - NOx Ratio DL sigma | 2
Plot Detailed MOx+, pNO3 DLs? |Yes «

PRONO,, NH,NO, Apportmnt Uncerts unce rta i nt i es to be ad d d e d .

Uncert Appoert [ o -Gauss = pRONO;, NH,NO, Apportionment DLs

MMethod? -
Calculate Monte _ pport Apportmnt + pNO3 accuracy =
Carlo Uncerts? 155 7| MC # Iter | 10000 DL type
Calc rel contrib each - Apportionment DL sigma |1
term to overall uncert?
{ Plot Uncerts .
R =gy | OF e ieigl e Plot DLs on Master Apport Plot | Yes «
! Apport Plot
Doug Day, X, Y (Day et al. 2023, fn Prep; doi: TBD) Software Version 0 (12 Sept 2023) 17
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& ANTS software (AMS NiTrate Separator)

AMS NiTrate Separator” (ANTS
[appnrtinnmentnEpRDNOE,NI(-IJNOB]] * @ /A

Boulder TIRES

== e User selectable input: e.g. type of data,

HR or UMR data? HR = RoR 273 | Rupmos 0.9 | pCO/pCO2 1 4_'_' . .
GenAlt vs FMS data? GenAlt = 2 uncert 15 Yuncert 3 Souncert 30 :)a ra m ete rS, u n Ce rta I nt I eS

OmC or Diff data? OmiC - MWt Crg Mitrates (0 for skip calc) | 230

Wave Assignments L T ) e Runs in AMS analysis software (Sq/Pika)

ToDo |AllSlow_highMz = HR(diff or OmC}: HRNO3, NOZ2, NO, HROrgCO2, CH20, CH202Z, HRUOrg
= For Upcerts/D & (values and coressponding err waves in Hz, no AB corr)

HR(OmC, O, C): HRMNO3, NO, NOZ, HROrgCO2, COZ, CHZ0, CH202 G e n e rates a | | re q u i re d Waves

Calc/Plot Apportionment smooth MOx (s) 60 Bound Fractions 0-17 Mo - $
L

Uncertainty Calculations Detection Limits and Screening CO m p UtES/p | Ots d p p O rt I onme nt

NOx Ratio Uncerts

NOx Ratio DLs
MOx uncert type |Pika-calc + terms =

Plot MC2,MO Sig/Error Contributions | Yes -

d+

DL type
Plot MOx Uncert Methods Compare |Yes - NOx Ratio DL sigma | 2

* Computes/plots uncertainties.

Plot Detailed NOx+, pNO3 DLsZ

pRONO,;, NH;NO, Apportmnt Uncerts

Uncert Apport ) -
Method? Mante Carlo -Gauss

» NHyNO, Apportionment DLs

ovv—— | T 4/° Computes/plots detection limits.

Calc rel contrib each = R |
term to overall uncert?
. Plot Uncerts Calc/Plot Detection Limits
R =gy | OF e ieigl e Plot DLs on Master Apport Plot | Yes «
! Apport Plot
@ Doug Day, X, Y (Day et al. 2023, fn Prep; doi: TBD) Software Version 0 (12 Sept 2023) 18
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ANTS output

AMS NiTrate Separator” (ANTS
[appnrtinnmentnEpRGNDE,Nsldnna]) * @T /ﬁﬂ.

Bouder TIRES

Data Types & Input Parameters O=use "RAN" wave pMNO3 %uncert 16,5

HR or UMR data? HRE - RoR | 272 I 0.9 pCQ/pCad |1
GenAlt vs FMS data? GenAlt = Yuncert 13 Yuncert 3 Yeuncert 30

COmC or Diff data? OmiC - MWt Org Mitrates (0 for skip calc) 230

. Waves required in root folder: (LI waves TED)
Wave Assignments _ _ 3
For Appodionment (value & err waves in ygm |, incl. AB corr)

ToDe | AllSlow_highMz HR(diff or OmC): HRNO3, NO2, NO, HROrgCO2, CH20, CH202, HROrg

For Uncerts/Dls (values and coressponding err waves in Hz, no AB corr)
HR(OmC, O, C}: HRNO3, NO, NO2, HROrgCO2, CO2, CH20, CH202

Calc/Plot Apportionment smooth NOx (s) &0 Bound Fractions 0-17 Mo -
Uncertainty Calculations Detection Limits and Screening
NOx Ratio Uncerts NOx Ratio DLs

MOx uncert type |Pika-calc + terms = MOx Ratio

) o Pika+terms & MNOx Ratio DL «
Plot NO2,NO Sig/Error Contributions | Yes « DL type
Plot NOx Uncert Methods Compare Yes + NOx Ratio DL sigma |2

Plot Detailed NOx+, pWNO3 DLs? | Yes «

pRONQC;, NHyNO,; Apportmnt Uncerts

Uﬂp:qzl;thﬂﬂli;gﬂrt Meonte Carlo -Gauss PRONO;, NH;NO; Apportionment DLs
' Apport
Calculate Monte - Apportmnt + pNO3 accuracy
Carle Uncerts? i MC # Iter | 10000 DL type
Calc rel contrib each - R e |
term to overall uncert?
. Plot Uncerts Calc/Plot Detection Limits
GalcfFlot Uncertainties ;. oon i P Plot DLs on Master Apport Plot | Yes =
i Apport Plot
Doug Day, X, Y (Day et al. 2023, /n Prep; doi: TBD) Software Version 0 (12 Sept 2023)
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Nitrate Apportionment

e ANTS output
of Colerado . . . . . .
Boulder + Uncertainties + DLs Organic Nitrate Contributions to OA
154 Concentr;tions ‘
© —— Total Nitrate 1.2 Iy A,
E  10- PRONO, )
\o) original —— smoothed
= NH,NO, < 1.0 AL R IINY Ll -
dv: 5 | — ongl:nal —_ smoothed @)
z g 0.8+
0 f—= i e g
NIt 111t T e
: Z 0.6
ftor” (ANTS) o
1.5 NOX Ratios (0, NHNO,)  OP@ 2 04- pRONO, / NO4
o) 3| i meas gorigin:l) I ekl Rioet S A S - e 2 —— original — smoothed
— Meas (smoothe O=use "RAN" wave
E 1.0 - == Pure Organic Nitrate /Z‘ RoR 273 | Riume: 09 | pCO/p § 0.2 ; ;
N - - - Pure Inorganic Nitrate m B Y BT Organic Nitrate / OA ‘
% o541 1 L / o MWt Org Nitra (molecule mass fraction)
= /_ - —— 0.0+ —— original —— smoothed
e e Assumed MWt: 230 g/mole
: irtN03, HO2, 10, HROrCOA .
o0 aiinnasd o2l —— ' | '
10:00 AM 12:00 PM 2:00 PM —— 10:00 AM 12:00 PM 2:00 PM
11/17/2021 szt Gl A 11/17/2021
ns Detection Limity
NOx Ratio Uncerts NOx Ratio DLs
; : 0 I s comoto v | | || | "o piteten . v e o~ Overall Uncertainty
NO,*, R, pien: Uncertainty Contributions [ o= o o
100 portmnt Uncerts s 10 pRONO ContrIbUtlonS

+

Contribution to Particle NO, Uncertainty (%)

o]
o

(o2}
o

N
o

11:00 AM
11/17/2021

Contribution to Uncertainty of Particle NO," Carlo -Gauss + pRONO,,
R Apport

m  Counting statistics for open signal (NO, , C '00) MC # Iter | 10000 DL type
m C"00’ closed subtraction I e |
m Overlapping counting statistics from CHZOQ* (open) cert? Mo,

Overlapping counting statistics from CH202+ (closed)| [ i Plot Uncerts E
m Fitting error from CHQOZ' (open) :| on Master |Ves ~ Plot DL

s + ..; Apport Plot

Fitting error from CH,O, (closed) -

c*00" particle subtraction Bl. 2023, In Prep; doi: TBD) Softw
m NO, closed signal subtraction

C" 00" gas subtraction

—— Rel. Contribution of Particle NO,"

to Rampient Uncertainty

Contribution to Uncertainty

0.8
0.6
0.4
0.2
0.0

1.0

10:00 AM
11/17/2021

NH,NO,

12:00 PM

PNO,
RoR
RNH4NO3
Rambient

PNO,
RoR
Rnn.NoO,
Rambient

2:00 PM

20



ANTS output

11/17/2021 11/17/2021

15 (uncertainties are for native non-smoothed orﬁy)
e 10 20 ; 5
s ] 3|+ AtNO, location || AtNO location 3 3
2 20x10 e || = NoTpRoNO, 40x10°  ———— = 10x10 =
- 2 PROM2 | NO"NH NO, 4 B NO" o~ 5 © Pikaincl. add terms .
% 5 S 15 = NO, NH,NO, c"0’ oA € + Pikaincl. add terms V& = X k:n:aL_nahve X
----- P = i Baa* X Pika native . - - - 11 Line .
.......... — . c"00" oA ; 2 . . ¥ 84 .
................. 2 Contributing Terms To Nitrate 15 c*00" Gas NO Closed e = 3040 e * x g
0 —fm—— T e — G Apportionment/Quantification m C"00’ Closed g © Pikainet addterms o] .
W‘ ) ) 8 O Plkar 4 > | K N
Concentrations _E, i —+— Rambient < m NO, Closed > 5 1:1 Line & s 6 L L
— Total Nitrate 5 10+ -+ Rm,No, & 3 S 20 o S
1.5 | PRONO: £ ~+ Ratio-of-Ratios N 10 g a & 5 4
: " N%r:_;mal —— smoothed § -+- pNO3; Accuracy - % % X £
. 4 I R S S b - . 2 = .
o —— original — smoothed ) 4 PNO; Precision € 104 x o o
4 1.0 - o 5% T - - i 5 5 g 24 R
< S — K] .
~ NOx Ratios ] . € o
% —— Meas (original) | S - © R
= 0.5 -|— Meas (smoothed) I | S RS P S I H 0-f T T T 1 b 01 T T T T
- - - Pure Organic Nitrate e 3 2 3
- - - Pure Inorganic Nitrate 0 - 0 0 10 20 30 40x10 O 0 2 4 6 8 10 x10
T T T T T T T T T 3 *
0 ya v - .. .
00 T T 10:00 AM 12:00 PM 2:00 PM 10:00 AM 12:00 PM 2:00 PM Uncertainties: model bottom up (ug m ) Uncertainties: model bottom up (NO, Ratio)
10:00AM  11:00AM  12:00PM _ 1:00PM  2:00PM  3:00 PM 11/17/2021 11772021
11/17/2021 Time
(uncertainties are for native non-smoothed nitrate fraction only) AMS NiTrate Separator” (ANTS) P § 100 _ 0.30 -
1 (apportionment of pRONO,, NH,NO,)  CHRED s CA, RES < Contribution to Uncertainty of Particle NO,
< 1 _2 — . Data Types & Input Parameters O=use "RAN" weve PNO3 Tauncert | 16.5 "2' ;. ot o * ABAA" a—
HR o UMR date? HR. ~ RoR|273 | Rusaen| 08 | PCO/pC02|1 £ 80 - Czuntnf\g statistics for open signal (NO, , C"00") £ o254
O 1 0 = | h GenAltvs FMS data? GenAlt ~|  %uncert 15 | Suncert 5 %uncert |30 g m C OO closed subtraction » .
q)- U L L L 2 — = S ie OmC or Diff data?|OmC ~ MWt Org Nitrates (0 for skip calc) | 230 8 m Overlapping counting statistics from CHZOZ‘ (open) ..E‘ (g
: h . B ©
-— ) ‘Waves required in root folder: ObR waves 7E0) c Overlapping counting statistics from CH,0, (closed) T O
— b T AT - . — o
© 08 I > 60 = Fitting error from CH,0; " (open) Fo 020 o
= HR(OmC, O, C): HnbgsaaﬂgEﬁéﬁ;ﬂ?:fn?&‘z"c’ﬁ:zbﬂ;g = * N Fitting error from CHZOZ' (closed) 8 S
4 0.6 = — — o C"°00" particle subtraction >0
. 5 o - A Q -
ua pRONO, / NO4 I smooth NOx ()80 | Boune Fractons 17 % 40 m NO,  closed signal subtraction §g 0715 +
e 0.4 - —— original = smoothed Uncertainty Calculations Detection Limits and Screening o €00’ gas subtraction s S
24 NOx Ratio Uncerts NOx Ratio DLs b= (gt
. . NOx uncert type| Pika-calc + terms ~ o © o — f Quadrature
.9 0 2 —] Organlc Nitrate / OA Plot NOZ NO Sig/Error Contributions | Yes + NI%.‘!SZ‘: Clazioms 2 Noukatio D, o L 2 0.10 prONOZ Quadrat
0 ' N 1 Plot NOx Uncert Methods Compare Yes + NOx Ratio DL sigma |2 o 20 —+— Rel. Contribution of Particle NO + S ® NHanoz Quadrature
g (molecule mass fraction) 5 et DOm0 Dt 2 : ; 2 235 frono2 MC Gauss Fit
Y 0.0l |— original — smoothed PRONO, N0, pporimt Uncrs 5 10 Rambient Uncertainty S 005- funanos MC Gauss Fit
. Incert Apport ionment - ' i
b | |Assumed Mwt: 230 g/mole et tmsciotmy) | | — R ¢ 1:1 Line
alculate Monte Apportmnt + pNO3 accuracy v
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Strong dependencies of uncertainties & contributions
to uncertainties with composition, averaging

paper on
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software coming
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Overview .

AMS NiTrate Separator” (ANTS) r

(appertionment of pRONO,, NH,NO,)

Boulder CIRES

Data Types & Input Parameters O=use "RAN" wave
HR or UMR data? HR ~ RoR 2.73
GenAlt vs FMS data? GenAlt = 2tuncert 15 Zeuncert | 5

Om(C or Diff data? OmC +

pNQO3 uncert | 16.5

Roponos| 09 | PCO/PCO2 |1

Seuncert | 30

MWt Org Nitrates (0 for skip calc) | 230

Waves required in root folder:

Wave Assignments
alue & err waves in

ToDe | Allslow_highMz =

(UBR Waves TBD)

(e pgm a‘ incl. AB corr)

HR{diff or OmC}: HRNO3, NOZ, NO, HROrgCO2, CH20, CH202, HROrg
Eor Uncerts/DLs (values and coresspondin

HR(OmC, O, C): HRND3, KO, NO2, HROrgCO2, COZ, CH20, CH202

g err waves in Hz, no AB corr)

|

smooth NOx (s) | 60

Bound Fractions 0-17 MNo ~

Uncertainty Calculations

Detection Limits and Screening

Plot NOx Uncert Methods Compare | Yes +

NOx Ratio Uncerts NOx Ratio DLs
MNOx uncert type Pika-calc + terms «
: NOx Rato by, +terms & NOx Ratio DL
Plot NO2,NO Sig/Error Contributions | Yes = DL type

NOx Ratio DL sigma |2
Plot Detailed NOx+, pNO3 DLs? | Yes =

pRONOQ;, NH4NO; Apportmnt Uncerts

Uncert Apport
Method?
Calculate Monte
Carlo Uncerts?

Monte Carlo -Gauss =

Yes > | MC# iter | 10000 DL type

Calc rel contrib each
No =

pRONQ;, NH,;NO; Apportionment DLs
RRECH Apportmnt + pNO3 accuracy ~

Apportion

ment DL sigma | 1

term to overall uncert?

[——— e
H i Apport Plot

Plot DLs on Master Apport Plot | Yes «

Doug Day, X, ¥ (Day etal. 2023, in Prep; doi: TBD)

Software Version 0 (12 Sept 2023}

PRONO,

1.0

0.8

Rnw,No,

0.6
0.4
0.2 Rambient

0.0
1.0

0.6
0.4
0.2

0.0

Easy-to-use software tool for
computing and exploring:

- apportionment

- uncertainties

- detection limits
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