Source Apportionment and Planning:

What & when is it fit for purpose?

A. Clappier, D. Pernigotti, C. Belis, P. Thunis
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Source apportionment in integrated assessment studies

What was the purpose of the source
appnr‘tinnment StUdV? IlIdenur-.rcausesorExceedances ]

=
>

m Detract natural sources or road salting
and sanding from PM {Dir. 2008/50/EC

art, Ilr}
m Apply for postponement of attainment

{Dir. 2008/50/EC art. 22)

51%

m ldentify the contribution from different
geographic areas within a country

W Assess remediation measures
effectivenass

» Refine emission inventories

o Identify the contribution from other
countries {transboundary pollution -

Dir. 2008/50/EC art. 25
TTTeET

W Design air quality plans/ action plans
{Dir. 2008/50/EC arts. 23 and 24)

The main reasons are

associated to

obligations deriving

from the AQD:

- to design air quality
plans or action

> plans,

- to identify the
causes of
exceedances, and
- to identify

transboundary

pollution

Source: Appraisal deliverable 2.6 - http://www.appraisal-fp7.eu
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Question

Can we use source apportionment to design
air quality plans ?



Example: linear case

AC =200 PPM — PM[PPM]
Background
NO, + NH, — PM|[NH,NO,]
SO, +2NH, — PM[(NH,),SO, ]

C:100+100+0/

N

PPM NO, S0, PPM Source apportionment estimates contributions of the
different sources:
&:R } 100

I oC, =100

A

R I

&C,, +5C, =200 = AC

Planning estimates impacts of the different sources:

100% reduction: AC, =100 AC, =100 AC, + AC, =200 =AC

25% reduction:  AC, =25 AC, =25 AC, +AC, =50=AC



Example: linear case

Source apportionment AC = 200 oCr =100 oC, =100

Planning 100% red. AC =200 AC, =100 AC, =100

Planning 25% red. AC =50 AC, =25 AC, =25
Tag. B-F B-F

100% 25%




Example: non linear case

AC =150 PPM — PM[PPM]
Background
—— NO, + NH, - PM[NH,NO,]
C;'50<00<) SO, +2NH,; — PM[(NH, ),SO, ]
NH, S0, PPM Source apportionment estimates contributions of the

different sources:
o, =50x(1-0.73) =135

&C, =50x0.73+100 =136.5

A | &C, +3C, =150 = AC

Planning estimates impacts of the different sources:

100% reduction:  AC, =50 AC, =150 AC, +AC, =200= AC

AC =AC, +AC, +C,, C, =-50



Example: non linear case

Source apportionment AC =150 X,=135 &, =136.5

Planning 100% red. AC=150 AC,=50 AC, =150 C,, =-50
Planning 25% red. AC=375 AC,=125 AC, =375 C, =-125

B-F  B-F
100% 25%
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Example: non linear case

PPM — PM[PPM]|
AC = 266.6
1 BaCkgmj‘”d NO, + NH, — PM|[NH,NO, ]
C =100+33.3+33.3+100+0 SO, +2NH, — PM|(NH,),SO, ]

Source apportionment estimates contributions of the
different sources:

oCr =100+33.3x0.78=125.8

5C, =33.3x(1-0.78) +33.3x (1—0.73) = 16.6

oC, =100+33.3x0.73=124.2

OCr+, +,=AC

Planning estimates impacts of the different sources:

AC, =116.7 AC, =67.6 AC, =116.7 ACR;+AC,+AC, =300+ AC

AC =AC, +AC, +AC, +C™ C™=-333=C, +Cy +C, +Cq,
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Example: non linear case

Source apportionment AC = 266.6 XC,=1258 &,=166 &L, =124.2

Planning 100% red. AC =266.6 AC,=116.7 AC,=67.6 AC, =116.7

Planning 25% red. AC =66.7 AC, =28 AC,=16.7 AC, =21.7
B-F
100%
o B-F
< d 25%
Tag. 2 X
1T, 3| & INRE Welcome To Helll
JIE ) 2[R
3 3¢
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Answer

Can we use source apportionment to design air quality
plans ?

Welkome o Kell!

if not...

13



WG4 recommendation: Indicators
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Indicators to support the dynamic evaluation of air quality models

@ s

Quantification of non-linearities as a function of time averaging in
regional air quality modeling applications

@

Dynamic evaluation of air quality models over European regions
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waslargely oy rmrumrmgdihhm e stustinhas charged
in the use of air

© p(lfnrm various tasks (assessment, forecasting. plaming ) spe-

quality models o complement mvniwnﬂg data. This is the resul,

among,oxhers, of the 2008 European Dirctve an Ambient Ai
o Euope

one nfmc means to perform AQ management tasks such as air

quality assessment, forecasting and planning (EEA, 2011} With

increasing umber ofair quaity rodelingapplications, th need of

harmanizing the methocclogie to check the quality of i qualiy
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Abstract In this work, o methodology based on the calcula-
an of posencies and potentials is used o screen modeled
emission reduction
Monioring ted Evaluaion Programme/Metcorologica
Synihesizing Centre- West (EMEPMSC-W) air qualiy mod-
el Specific indicators are proposed 10 fook at the resals in
e of model paocesses (otencies) as well s i lems of
their impacts on palicy (potentials). A specific templae 1o
screen the results is also developed and applied. The
EMEPMSC-W model results obtained for § EU countries
o precusors ad 2 levels of emission reductions (1S and
40 %) are analymd with the following purposes: (i) build
confidence in the processes implemented in the model, (i)
identify potential for national sbatement versus truns

boundary trnspors, i) asess the reltive Emportance of var-
ous precursor cmissions, and (v) estimate the importae of
e -linearity with respect 10 the level of emissicn redoction
chosen and among the precursor emissions. The proposed
methodology proves fo be very uscfil for comparing the re-
spamses across courdries and precunons ina uniform way. The
resulls confiem our knowkedge in terms of processes imple-
mensed i the EMEP/MSC-W model. The validity of he -
ear assumption made during the derivation of the EMEP-
ased source recepor relasonships s generally vl although

jon scensios performed with the Fi

minor noo-lincariies with respect o NH, (all countries) and
NO, (n Haly) are obscrved. Because o true reference can be
ed 10 assess the qualty of the model resuls in scensrio
‘mode, it is important to consider this screenizg = 3 bench
mark to which other models or updated versions of the
EMEPMSC-W model can be compared 1o in the future.

Keywords Airquality moddling - Integrated assessmoest
Source recepor relaicnships - Noa-lincariies

Introduction

! P g y
Thi s the resul, among cdhes, of he 008 Earopeen Directve
oo Ambient Air Quality and Cleaner Al o Eseope (AQD 2005)
shich ncouags modling 3 o o e s o oo s
2011, Indeed
ever L it rshobds e cxooodd s ave a ol
cbiigaton o design ax quaity s Model e then very weful
 suppoet aie qualiy mamgerrent and in pertcular avew e
impact of those plans an air quility. The same holds at the
Eagopean sale where e Eumpea Monitoring and Evalwton
Programme/Meteorological Syathesizing Centre-West
(EMEPMSC-W) s quality model (Sirpson et al 2012) s
the RAINS'GAINS integrated assessment modeling tool

reconstruction of past/present pollution episodes) the validation
procedure usualy makes use of real measurement at monitoring
stations, that allows quantifying the quality of a given model
simulation. In this context \arious pratocolsftanls have already
been developed (eg. Delta Tool, hitp:/fagmirceceurpaeu
DELTA), see Thunis et al, 2012; Camevle et al, 2014; Dennis
etal, 2010; ec)

rding forecasting (L. the application of 2 model (o foresee.

1 Thi
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Laborsoie Inags Vi Ermormcnant, Usiverst e Seastonry
Serabarry, Fena:

Norwegion Meteordogical e, Osk, Norwzy

Faropan Commisicn, Joint Rescarh Cerre (RC) Diecurse fx
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(A etal. 201 o boiewe omision rechctions across e
e in & costefficient mamnee

With this increased use of s quaity modeling i the fume of
policy suppart. ensuring that models are accunte and robust
beccens evereil |t i this context a validtion prosools
are cuendly being developed in the framme of the Forun for A
Quality Modeling (FAIRMODE) indistive, Specific valwation

T

Qspringer

Use the indicators to quantify the non linearity.
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WG4 recommendation: Indicators

Non linearity decreases with long time averaging
Non linearity increases with the area size

Non linearity is region and precursors dependent

Non linearity increases with the reduction percentage
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Conclusion

Can we use source apportionment to design air quality
plans ?

BUT WG4 recommend a linearity check before usage

16






