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Organization of the IE

O Data distributed in July 2015
d Update in November 2015
O Receptors for CTM in January 2016

RM results reported 33 teams

CTM results reported by 7 teams
Many defections and delay in submission of results

Many requests of clarifications and correction of inconsistencies needed
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These problems impacted on the timing of data processing

Joint
Research

Belis , Pernigotti, Pirovano FAIRMODE WG3 Centre Zagreb 27-29 June 2016




European
Commission

Domains e

reference site (point):
Lens (FR)

|
RMs T
|

European domain

local domain

CTMs

grid cell of the ref. site




« Common input dataset
ECMWF meteorology
TNO emissions with fuel detail
MACC chemical fields

« MPE using ca. 200 Airbase
stations (not centralized)

Receptors for
SA results ------ >
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defined for comparability with
RM source categories
(SPECIEUROPE used as
reference)

The optional set with higher
detail on domestic, traffic and
primary inorganic aerosol
(dust/salt)

3 + 3 summer/winter months
Hourly concentrations
(current evaluation for daily
averages)

Primary and secondary PM
PM precursors
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Evaluation in this IE

RM

Complementary tests:

Mass apportionment
Number of factor/sources

Preliminary tests:

Chemical profiles
Contribution-to-species (all)

Time-trends

Performance tests
Z-scores
zeta-scores

RMSD*
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Complementary tests:
Messonnodionand
Number of factor/sources

Preliminary tests:
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Performance tests:
Z-scores
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CTM

Complementary tests:

Mass apportionment
Number-offactor/sources

Preliminary tests:

Chemical profiles
Contribution-to-species (seleted ong

Time-trends

Performance tests:
Z-scores
zeta-scores-
RMSD*
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Introduction to CTM
tests
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CTM RESULTS
cAo CAMXx CT™M
cAs CAMXx CT™Mm sensitivity test sensitivity test
cAso CAMXx CT™m sensitivity test sensitivity test
cAs2 CAMXx CT™M sensitivity test sensitivity test

cF CHIMERE CT™M NH4 and NO3 not reported NH4 and NO3 not reported

Mandatory: few sources, all participants
Optional: many sources, few participants

CTM results indicated with letters from A to F preceded by c (low case).
0: optional; s: sensitivity run

Green background indicates results used to calculate the reference for mandatory
and optional respectively. Sensitivity runs not used for reference.
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CTM preliminary tests
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In Lens, the sum of the source contributions are below the gravimetric mass

and in some cases falls beyond the limit for the target values
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In the other sites, the sum of the source contributions are slightly below the

gravimetric mass indicating very good mass closure
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Suburban bkgrd.
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The concentrations of the airbase site BELMNO1 were doubled
on purpose to test what would have been the impact on the SA
results.
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Suburban bkgrd.
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No significant differences were observed between this and the other airbase

sites.
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CTM similarity tests
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cA cAo cAs cAs2 cAso cB cBo cD cDo cE cF

distance B3 r_SiDcp B f_SIDcp

r = distances to the reference chemical profiles (cp) in SPECIATE/SPECIEUROPE

f = distances among the candidate sources

top = number of candidate sources, horizontal line (white)= acceptability threshold, not normalized distances
Candidate sources comparable among each other but no with the reference cp. There are no significant differences
between results with mandatory and optional set of sources. cF is not similar to the other results.
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r = distances to the reference chemical profiles (cp) in SPECIATE/SPECIEUROPE

f = distances among the candidate sources
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top = number of candidate sources, horizontal line (white)= acceptability threshold

Candidate sources comparable among each other but no with the reference cp. There are no significant differences

between results with mandatory and optional set of sources. cE and cF are not similar to the other results.
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distance ES r_siDcp B f_SIDcp

r = distances to the reference chemical profiles (cp) in SPECIATE and SPECIEUROPE

f = distances among the candidate sources

top = number of candidate sources, horizontal line (white)= acceptability threshold, not normalized distances

Soil not comparable with the referennce and among participants. Traffic, industry and power plant, not comparable with

the reference.
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distance - r_SIDcp - f _SIDcp

r = distances to the reference chemical profiles (cp) in SPECIATE and SPECIEUROPE

f = distances among the candidate sources

top = number of candidate sources, horizontal line (white)= acceptability threshold, not normalized distances

Sea salt variable scores. Traffic, soil, gasoline, road dust and power plant not comparable with the reference. Soil cps are

not comparable among results.
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cA cAo cAs cAs2 cAso cB cBo cD cDo cE

distance ES f_PDc2s B f_PDsct

f = distances among the candidate sources

top = number of candidate sources , horizontal line (white)= acceptability threshold

Time trends and c2s of sensitivity tests comparable among different results other models less comparable among each

other and with the reference.

cF result not plotted because of different number of species.
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CTM performance tests
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reporting result without amm. nitrate.

Agriculture and soil not shown
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cF cAo cAso

Exhaust overestimated in one result of the optional set and power plant underestimated in mandatory set by a model
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Lens
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w 1 ] 1 1 1 27
2 -1 0 1 2 - B 0 1 2
CRMSE/1u CRMSE/1u

Target values normalized by 1 x (not 2x) uncertainty of the reference -> more stringent criteria
Mandatory: industy often scoring out of the acceptability area. Optional: exhaust, diesel, industry outisde
the acceptability area in some cases.

Agriculture and soil not shown
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Suburban background

mandatory optional
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Exhaust and domestic combustion overestimated in the optional set and power plant underestimated by a model reporting
results without amm. nitrate in the mandatory set.

Agriculture and soil not shown
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Target values normalized by 1 x (not 2x) uncertainty of the reference -> more stringent criteria
Performances similar to those observed in Lens

Agriculture and soil not shown
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amm. nitrate in the mandatory set.

Agriculture and soil not shown.
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Domestic combustion overestimated in one result of the optional set and power plant underestimated by model without
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Agriculture and soil not shown
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SPEC. SNAP

Target values normalized by 1 x (not 2x) uncertainty of the reference -> more stringent criteria
In the mandatory set, industy and traffic often out of the threshold for target values.
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Sensitivity test cA (regular), cAs (effect of inv. layer), cAs2 (effect of domain spatial resolution)
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Optional set, only cAo and cAso available. (cAs2o received but not included)

Agriculture and soil not shown
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Commission

Optional cAo Optional cAso

(standard run) (sensitivity run)

27 SOURCE SOURCE
al O7RTR a 1 07RTR
12 11sLT 12 11sLT
1 a2 71+72 1 a2 71+72
a4 20 34IND a 20 34IND
43 72D 4 3 72D
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_ %40 02810 740 028BIO
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1 1 | 1 ! SPEC. SNAP ! ! ! ! ! SPEC. SNAP

-2 -1 0 1 2 -2 -1 0 1 2
CRMSE/Mu CRMSE/Mu

Sensitivity test cA (regular), cAs (effect of inversion layer), cAs2 (effect of domain spatial resolution)
Optional set only available for cAo and cAso. (cAs20 will be included afterwards)
cAo exhaust and industry slightly overestimated, cAso also ship in the critical area.

Agriculture and soil not shown
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Target test with 1u (time series) is more stringent than z scores (overall mean). CTM present high comparability with the

CTM reference values for SA. CTM show similar performance in the different receptors.
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Results with optional set of sources show better performance than results with mandatory ones. In

optional set of sources, rural sites slightly lower number of succesful target scores than other sites.
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