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Intercomparison outline - Source oriented models (CTM)

Common input dataset
ECMWF meteorology

TNO emissions

MACC chemical fields

Centralized MPE (by RSE)
LENS dataset

ca. 200 AIRBASE sites

Local networks

Set of receptors (10)
Lens

Urban sites
Coastal sites
Background sites

Latitude [deg]
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Longitude [deg]

8 - 14 source categories

3 + 3 summer/winter months
Hourly concentrations
Primary and secondary PM
PM precursors
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Evaluation in this IE

BOTH

Complementary tests:

Mass apportionment

Preliminary tests:

SINGLE SITE

Performance tests:

Z-scores
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Intercomparison differences in RM and CTM set up

CTM
Summer: 1/6/2011 to 1/08/2011
Winter: 15/11/2011 to 5/2/2012
Hourly data
c.a 4300 time steps
PM,, and PM, .

7 chemical species

RMs CTMs
nitrate (NO3), sulphate (SO4),
IONS 8 species ammonium (NH4),
EC/OC elemental carbon (EC), organic
carbonaceous fraction 2 species carbon x k = (POA+SOA)
TRACE ELEMENTS 25 species other primary aerosol (OPA)
PAHSs 15 species
LEVO/MANN 3 species
HOPANES 10 species POA+SOA
N-ALKANES 29 species
CHOLESTEROL
POA MARKERS 4 species primary organic aerosol (POA),
OTHER Pristane, Phytane, Glucose
secondary organic aerosol (SOA),
TOTAL 98 7 ropean |
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Definition of sources in CTMs

-_-- 8 - 14 source categories

OL_ENI 01_ENI defined for comparability with

99_OTH 02_OTH
99 OTH 02_0TH RM source categories

99_OTH 02_OTH (SPECIEUROPE used as

99 _OTH 02_OTH

99_OTH 02_OTH refe ren Ce)

02_BIO 02_BIO The optional set with higher
34_IND 34_IND - = =

99 OTH 59 OTH detail on domestic, traffic and
99_OTH 99_OTH primary inorganic aerosol

07_RTR 71_RTG

07_RTR 72_RTD (dUSt/ salt)

07_RTR 07_RTR

07_RTR 07_RTR -

07 RTR 75 RTW 3 + 3 summer/winter months
99_OTH 99_OTH Hourly concentrations

08_SHP 08_SHP t I t. f d .I

05 SHP 08 SHP (current evaluation for daily
99_OTH 99_OTH averages)

10_AGR 10_AGR -

11 ST 11 bsT Primary and secondary PM
99_OTH 11_SLT PM precursors

99 OTH 11_BSO
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Comparability of sources between RMs and CTMs

SOURCE CATEGS,

CcT™ RM corresp. CT™M RM corresp. (SPECIEUROPE)
01_ENI 30 fuel oil 01_ENI 30 fuel oil 1 traffic
99 OTH 2 exhaust
99_OTH 10 soil
99_OTH 02_OTH
99_OTH 12 marine (fresh sea salt)
99_OTH .
02_BIO 40 biomass burn. 02_BIO 40 biomass burn. 20 ind UStry
34_IND 20 industry 34_IND 20 industry i
30 fuel oil

99_OTH 99_OTH 31 coal
99_OTH 99_OTH _

71_RTG ) exhaust 37 ship

Xnau

72_RTD 40 biomass burning

07_RTR 1 traffic 07_RTR (OTH) :
07 RTR (OTH) 41 wood burning

75_RTW 5 road dust 5 road dust
99_OTH 99_OTH 60 SIA
08_SHP 37 ship, 30 fuel oil 08_SHP 37 ship 61 ammonium nitrate
32—2;: 22—2;: 62 ammonium sulphate
11 DST 10 dust 11 DST 10 dust 66 deicing salt
99 OTH 11_SLT 12 mari”e’s;i aged sea 70 POA
99_OTH 11_BSO 71 aged sea salt

NH;+NO3+S0, 60 SIA NH;+NO3+S0, 60 SIA 74 oS

* *
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Averaged reported contributions

CTM MDT vs RM LENS = CTMMDT

B RM
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Mass apportionment

Lens
Chemical Transport Models
Optional

Receptor Models Mandatory

BIAS/2u
o

2 E 6 2 R 6
CRMSE/2u CRMSE/2u

¥ K 0
CRMSE/2u
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CTM performance
tests
using the RMs as
reference
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Performance RM CTMs z-score (overall sce)

Lens

mandatory

sources

al

20
20
30

37

m W o W

40

cA cAs2 ] cb & oF
participants

successful candidates: 83%

SPEC.

07 RTR
34IND
34 IND
01 ENI
08 SHP
02 BIO

SNAP

optional

_io
>

CA$13

2- !

Ao céo

participants

successful candidates: 83%

sources

a2
as
10
12
20
30

o

37

o o W

40

SPEC.

Mandatory: soil is the most critical source, only the candidate of cB is comparable with RMs, followed by power plants and ship.

The scores of result cF are on average lower than the others while cB shows a contribution from power plants lower than RMs.

Optional: the most critical source is soil with two candidates (cAo and cDo) outside the acceptability area. cAo contribution is

lower than RMs in road dust and the same applies to cB for power plants.
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Performance RM CTMs RMSEu (time series)

Lens

mandatory optional

2- u=ref_unc 2- u = ref_unc

sources

sources a? 71+72
al 07 RTR as 75 RTW
20 34IND 10 11DST
ERS 2
& a 20 34IND B o 12 11sLT
< <
o a4 30 OLENI @ a 20 34IND
cB2
a 37 o08sHP cBo3 a 30 O01ENI
14 cAPZB a 40 0280 a 37 o08sHp
&2  SPEC.  sSNaP -1 cAo2 a 40 02810
cE6 €Do2  spec.  snap
cpide
-2 o8B cAo5
cF5 -21 cBBod
2 1 0 g 2 2 K 0 i 2
CRMSE/u CRMSE/1u
comparable candidates: 34% comparable candidates: 25%

Mandatory: only the candidates of the sources industry and traffic pass the RMSEu test and the same applies to sources

industry and exhaust in the optional set.
All the candidates of the other sources fall outside the acceptability area (prevailing negative bias) in both the mandatory

and the optional sets
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Evaluation of CTMs using RMs as reference (Lens)

z-score (overall average) RMSE, (time series)

road dust

marine exhaust biombur

industry
energy

soil

exhaust marine industry| |ener9Y ship biomburl |road dust soil \Q 5

The comparability between RMs and CTMs
varies from source to source
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Performance CTMs ALL RECEPTORS ALL MODELS

Reference CTM = all z-score (overall average)

CTM MDT
m CTM OPT
u RMs
B CTM MDT vs RMs
. . ~ mCTMOPT vs RMs
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MDT:7 results 180 t. steps OPT:4 results 180 t. steps RMs 38 results 116 time steps CTM vs RM 7 results 57 time steps
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In general the geographic patterns are quite homogeneous among sites.
In z-score mandatory Paris and London slightly lower perfromance than other sites (bias problem). However these sites are

- among those with better perfomance in the target plots (-> good estimation of the time trends near sources).



Performance CTMs ALL RECEPTORS ALL MODELS

Reference CTM = tagged species
z-score (overall average)

CTM MDT
m CTM OPT
m RMs
B CTM MDT vs RMs
: : : : : . mCTM OPT vs RMs
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In general the geographic patterns are quite homogeneous among sites.
In z-score mandatory Paris and London slightly lower perfromance than other sites (bias problem). However these sites are

among those with better perfomance in the target plots (-> good estimation of the time trends near sources).



Conclusions of the IE (1)

GENERAL
In general models show better performances in estimating the average
source contribution for long time windows (in this case many months
covering summer and winter) than the contributions for single time steps
(time series). This is likely due to the influence of non linear processes.

The comparability between RMs and CTMs changes from source to source.

RMS

« RMs present comparable results among each other which are also
coherent with measured PM.

- There is a convergence towards one particular model: EPA PMFS5.

« Industry source category in RM needs better definition because often
used to represent a wide variety of different sources.

- The experience of the practitioner influences the performance
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Conclusions of the IE (2)

CTMs

« CTMs show good performances when tested using an ensemble
reference, especially for the overall average.

* No significant differences in performance between sites suggest that
CTM have a rather comparable geographical pattern likely due to
same input data.

 The sensitivity analysis for CTM demonstrates the influence of the
spatial resolution on the SA performance of models in densely
populated areas.

« More effort is needed to improve and harmonise the estimation of soil
and road dust sources, in particular in the emission inventories.

- When using tagged species as reference, differences between tagged
species and brute force are mainly observed in sources involved in
secondary processes (agriculture, power plants, traffic, biomass

burning, etc.)
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