FE. = FAT R MODIE

J Forum for air qguality modelling in Europe

WG2 Emissions: Status and Roadmap

Leonor Tarrason!, Marc Guevara?, Susana Lopez-Aparicio!

INILU - Norwegian Institute for Air Research, Urban Environment and Industry, Kjeller, Norway
2BSC- Barcelona Supercomputing Center - Earth Sciences Department, Barcelona, Spain

3y

NILU



r- FAIRMODLE

Forum for air quality modelling

i~

NILU

The Guardian this week - the air we breathe

- signin ‘!* become a supporter  subscribe O, | search
-

A UK world

home ) world ) cities

sport football opinion culture

business lifestyle fashion

development europe US americas asia

environment

jobs dating more ~

theguardian

= browse all sections

tech travel

australia africa middle east

cities

Cities is supported by

€

About this content

ROCKEFELLER
FOUNDATION

AlL cities stories

One day in the
lifeofa

suffocating
planet.: air e 3
pollution around PSS BRI

the world

As Guardian Cities kicks off a week
investigating air pollution, our
correspondents report from the
front lines of this global urban crisis

94

Welcome to Onitsha ' The city with the
™ world's worst air

[ _RrE

'We had to sue': the five lawyers taking on
China’s authorities over smog

129

Commute earlier and pray for rain  What to
: do when there's a pollution warning

56

©6 The war against air pollution has begun - and it will

be fought in cities
Damian Carrington
<O,
252 DANAN

A UK world sport
home ) world ) cities
Cities

The air we breathe

y7AA BOA
XV4HPXHHAIA ml

2017-02-08 16:00 Local
US AQI ===

@< How bad is Delhi
air? We strapped a
monitor to a rickshaw

Tippi1
Revea
where

more. € ROCKEFELLER
FOUNDATION
Inatleas

International ~

football

PM25 , pic en jgm3
Préniion s 144222017 pour e lendemain

opinion culture business lifestyle fashion environment tech

development europe US americas asia australia africa middle east

Pant by numbers: the cities with the

& 0 4 8 17 16 20 W W 2

ir-1i PM2.5 peak in
most dangerous air - listed e TSP
We've broken down the data on dangerous PM2.5 particles, and listed them
i gion - to reveal the cities with the worst air in Europe, the US, Africa,
Most popular in US

Michael Flynn resigns:
Trumps national
security adviser quits
over Russia links - live

The dolphin who loved
me: the Nasa-funded
project that went wong

John Waters: A new kind
of anarchy is going to
happen next

Extraordinary' levels of
pollutants found in
10km deep Mariana
trench

Alabama immigration:
crops ot as workers
vanish to avoid

& crackdown

© This artile 5 5 years old

Billions of people in cities d the world are exposed air, but
pollution levels vary widely - and the fast-growing cities of Asia and Africa are the
worst affected.

now becorresoDatr AT T

danger to health of just 30 minutes
of cycling outweighs the benefits
of exercise altogether, according to
new research

369

Research

Centre



https://airvisual.com/earth
https://airvisual.com/earth

* FAIRMODLE

J Forum for air quality modelling in Europe

Zo
AR\ Atmosphere Monitoring
Service

oge
Europe’s eyes on Earth

CAMS Policy Support

opermicus

CAMS and
National AQ estimates

Regional source-receptor calculations

Read More

Luftkvalitet.info

+
m

FORSIDEN BEDRE BYLUFT FORUM RAPPORTER RELEVANTE LENKER OM NETTSTEDET MODLUFT KONTAKT
- Forurensningsniva » Oslo » Bygdoy Allé
l LUFTKVALITETEN NA VARSLET LUFTKVALITET OVERSKRIDELSER
Tallinn
m."' o ‘3 Komponent Intervall .
— w - Bygdey Alle
>k Copenhagen  Vilnius PM10 V] ‘72 timer V] Vis/skjul tegnforklaring : :
® Riga Dublin . L Veinaer stasjon pa fortau
L 5 utenfor Bygdey Allé nr 77.
Cufiets pOi Amsterdam Berlin Warsaw @ Byodey Allé i
ok Feohagen (Vilnais obmussels - [y Stasjonen maler PM10,
ry . Parid® ague PM2.5 og NO2, Stasjonen
Amsterdam Berlin Warsaw . Vienna driftes pa helérig basis
Brussels Bern b5 S
@ Prague . Zagreb  gucharest
Pari . e .
Vienna Attrit Sofia
Bern Zm;eb' sour Ratie ) ;
o 7 Sucharest Lisbon, Medrid .
Sofia o ¢ Athens. o
o Rome 5 Nicosia E .
Lisbon Madri Valleua x &
* Athens 3 . R =
L Nl(:Sh‘l 201702111 | 38
V“":‘m 40 2 Status: Stasjonen er i normal drift.
Highcharts_com © Natural Earth Eiet av: Oslo kommune
2017102114
m 30
30 £ —
g2 T NO OO Detaljer
= owronN R [IE=a S =Y
2 20 z % Sekart
= 10 " PR
= % Se luftkvalitetsindikator (Tabell)
E o d % Se luftkvalitetsdata (Tabell og graf,
e SatFeb 11 Sun Feb 12 Mon Feb 13 Tue Feb 14
o Reactive Gases

Tue Feb 14

Wed Feb 15 Thu Feb 16

Fri Feb 17

Aerosols

i~

NILU

Joint
Research

Centre



http://policy.atmosphere.copernicus.eu/CitySourceAllocation.html
http://policy.atmosphere.copernicus.eu/CitySourceAllocation.html

*
* gk

FE - FAT R MOD

J Forum for air quality modelling in Europe

Joint
Research
Centre

3y

NILU



* K%
* *
* *
* *

* g K

FE - FAT R MOD

ﬂ Forum for air quality modelling in Europe

Improvement of emission data

Competence building | Benchmarking
| Best Practices | |4 Emission tool | | Composite Emission Map |
'\ - -__- et Ly - :
iy Losal
« Websurvey « Training sessions « Support AQ Assessment
« Traffic emission focus + Benchmarking excercises « Inter-comparisons at
= Publication in pipeline - Feedback for improvement national and local level
« 3 publications 2015-2017 1
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A novel approach to screen and compare emission inventories

P. Thunis' - B. Degraeuwe' - K. Cuvelier” - M. Guevara® - L. Tarrason® - A. Clappier®

BU_OSLO_NBWO_info 2013

Emission Benchmark
EC4MACS 2009 a3 0% 1007

Benchmarking through A-tool
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The A-Emis tool for emission @m 0 s

Inventories
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A benchmarking tool to screen and compare
bottom-up and top-down atmospheric
emission inventories
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The Barcelona test case © == Qur-

Centro Nacional de Supercomputacion

BARCELONA
e Ll

On-road Traffic  Residential Industry
Heating

Bottom-up local Downscaled regional
emission inventory emission inventory
(HERMES) (TNO_MACC-II)
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Inventories

) CTM4IAM (Ineris) 2010 Benchmarking through A-

tool

) EDGAR 2010

)EMEP 2013 » Top-down vs Bottom-up

)3IRC 2010

> National vs regional/local
inventories

) MACC2 2009

) MACC3 2010

» Reducing the knowlegde gap!
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TOD vs BUP Traffic emissions
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Increass m share of dissel passengercars 20M11=2013

The share of diesel passenger cars |5 higher in Sweden=Stockhodm
Stockhodm compared o Sweden

T and BUF both based on Heefa EF

Bath time-trends and spatial variation of emissions comribute ta TOD i
lorerar than BLIF

Decrease in share of paired pEssengaer cars 2011=2013

The sharse of petrol passenger cars s lowear in Sweadsan>Stockholnm
Steckholm compared 1o Sweden

TOD and BUF bath based on Heefa EF

Baoth time-irends and spatial variation of emissicns contribuwte to TOD s
highar than BLF
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Summary PM10 = "‘

2 .'I" |

L _jineredniem
Tirre fransd Do ripiriap oy Shawrg cars with studded tyres 2011=2013 ToD=BLIF
GSeographical The stedded tyre share s lower in Stockholm Sweden=5Stockholm T D=L
variatian compared to Sweden
Methcdodogw'EF TOD: EMER/EEA, direct emissions Sweden<5Stockholm T D=L

EUP: NMORTRIP direct amessions and
reEsUSPension

Sum of effects Both tirse-trends and spatial vaniation of emessions contribute 1o higher TOD=BUP
emissicns in TOD compared to BUF, while the difference in EF used
betweenthe two databases contribute to highser emissicns in BUP
comparedto TOD.

The differant EF gives rise 1o much graater differenses n amessans
compared to the differencesmn the proportion of stedded tires -= TOD=BLUF
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- The 7 Cities

‘._. L

ATMOSPHERIC B
ENVIRONMENT

Rl 2 RSN e RRLRIL L ] AR
Frier=trgl —Tar By TIE By = ¥er]

Aumospheric Environment 154 (2017) 285 -296
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Atmospheric Environment
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Assessment of discrepancies between bottom-up and regional @Cmssm"k
emission inventories in Norwegian urban areas

Susana Lépez-Aparicio &, Marc Guevara 2, Philippe Thunis ¢, Kees Cuvelier <,

Leonor Tarrason =
= NILU - Norwegian Institute for Air Research. Kjeller. Norway
* Barcelona Supercomputing Center - Cenoro Nacional de Supercomputacion. Earth Sciences Department. Barcelona. Spain

< . Institute for and ty. Ispra. Italy
- Ex European Commission. Institute for Envu and S i bilicy. Ispra. Italy
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Results Residential heating (Wood burning)

PROXIES FORSPATIAL DISTRIBUTION OF
WOOD BURNING EMISSIONS: I
1 b .

TNO_MACCHT population density and .y"J hl i wf’ Fod
wood avallability (Wood use map; Kuenen L j‘ #| o
et al,, 2014)

BUFP { TOP

PM, ; - SNAPZ

01
— PP - OIToa = THO_WADC-1 I3 TOD = TROD_MACCT B TO0 = ECAMALS
TG MACC: TNO internal estimates,

POp ilation and wood availability [ e = '
ulat « e by | IrascrsPedemiat &
S0000

COMI. ).

=

PRIZS (ktan]
B 1
ﬂ R
3 L
_. E -‘-.-‘ IE:
Activity Data |Biomass)

E

ECAMACS: based on population, assuming
emissions per inhabitant sharply decrease with
population density |Terrencise et al., 2015)
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Forum for air qguality modelling

iNn Europe

Main conclusions

» Resuspension (not included
in the National Emission
Inventories)

> Residential Combustion
(practices/spatial proxies
cannot be extrapolated from
one country to another)

> Other mobile sources
(need for a more
disagregated classification)
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"= How do we move from Composite mapping for emissions
benchmarking/guidance to —
permanent improvements? . =

T o :

= How do we secure further 5 G P
. .. O a1 Credi
involvement of local emission et e
expertise in the work of D - st 4
FAIRMODE? ! e T - -

. . o . e o :
Composite mapping fo'r emissions A YT
launched at the techinical meeting NILU
in Zagreb
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Discussion

- How do we move from benchmarking/guidance to permanent
improvements?
«  Which use for the reported country gridded emissions within

FAIRMODE?
- Composite Mapping: A necessity? ... or a nice to have?
- Which guidance for which purpose?

21
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Central priority of WG 2 activities in 2017-2019
Inter-comparison - emission composite map exercise

e Comparison of local inventories with the national and European
wide inventories

* Improvement of TOD national emission inventories and og BUP
local inventories — reducing the gap between them

* Better understanding of sources contributing to pollution in
urban areas

e Supportto WG1 assessment work; and WG3 and WG4 source
allocation and measure identification work
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Composite mapping for emissions

EU composite mapp %

€« =>C [E https://eucompositemaps.marvinvito.be/emissions/
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Composite mapping for emissions

@ EU composite mapp %
ERORC [E https://eucompositemaps.marvin.vito.be/emissions/ ﬁ] Do =

Portugal

F“"FAIRMODES
Ml fairmode s .

b

FAIRMODE WG2 ADDED VALUE

ILU Diamond diagrams as quality control and feedback to national EU wide TD inventories
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» WG2 goal is to provide local
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emission information

Diamondplot

knowledge to urban, regional,
national and European MO-WE 20
assessments 2

BU_SWE-Region~Stockholm.2013 2013 Emission Benchmork
25

2.k

A_BUP/A_TOD (log-scole)

METHOD: Evaluation of Local
inventories vs Europeanwide
inventories in the A-emission
benchmarking tool

15F
1.25-

> b > U™
| |

iNn Europe

3030

— 0662222

“ S 6 7 91 1.25 15 2,
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» Urban emission data compilation

H® 2 0> BU_StockholmCity.csv - Excel
G HoME  INSERT  PAGELAYOUT  FORMULAS  DATA  REVIEW  VIEW  Thersfors™

18 M fr

A B C D E F G H
1 |Shape 1 City shp
2 |shape_SWE-City-Stockhalm_LL . . .

.

AN T Emissions file format for the tool:
4 |#Species BU sectors BU sectors nomenclature Correspondance with SNAP  kton/year
5 |vocC ENp energy_plants 51 0.01256 . .
¢ |voc  ENr boilers hesting 52 0.02958 _ = Total emiSsSIons per sector (.CSV temp|at8):
7 |voc INDe industrial_boilers $3 0.20326
g \voc IND industries sa 0.06235 H . R R
N T = species; BU sector; BU sector nomenclature;
10 [vOC SOV solvent_use 56 4.362512
11 |vOC TRA road_transport 57 0.1587 C d t h S N A P . Kt /
12 |voC TRAD gasoline_road_transpart $7.1 0.09734 O r re S p O n e n C e WI Vi O n ye a r
13 |voc TRAd diesel_road_transport 57.2 0.04751 R
14 |vOC TRAg LPG_road_transport 57.3 0.00329 | | S h a p e fl | e
15 |voc TRAV road_transport_non-exhaust volatilization 57.4 0.00894
16 INOx ENp energy_plants S1 0.40427
17 INOx ENr boilers_heating 52 0.06846
lﬂ NOx INDe industrial_boilers 53 0.05393
19 |NOx IND industries sS4 0
20 |[NOx PET petrol_stations_depots S5 0
21 |NOx SOLV. solvent_use S6 0 . . . .
22 |NOx TRA road_transport 57 2.33981 E f | f t f th t .
23 |INOx TRAp gasoline_road_transport 57.1 0.32164 m I SSI ons ] e Orma 0 r e com pOSI e m a p °
24 |NOx TRAd diesel_road_transport s7.2 1.91526 . R R
25 |INOx TRAZ LPG_road_transport 57.3 0.04236 | E h p f |
26 [PM10 ENp energy_plants S1 0.02377 m |SS | O n a S S a e | e
27 |PM10 ENr boilers_heating 52 0.02608
28 [PM10 INDe industrial_boilers S3 0.01466 n G R | D D E D DATA
29 |PM10 IND industries 54 0
30 |PML0 PET petrol_stations_depots S5 0
31 [PM10 SoLv solvent_use S6 0
32 [PM10 TRA road_transport 57 0.7091
33 [PM10 TRAD gasoline_road_transport 57.1 0.00304
34 |PM10 TRAd diesel_road_transport 57.2 0.04363
35 [PM10 TRAg LPG_road_transport 57.3 0.00033
36 [PM10 TRAW wear_road_transport S7.5 0.66119
37 |END
38
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» Urban emission data compilation comparison with EMEP

0.1x0.1

GNFR A_PublicPower
GNFR B_Industry
GNFR C_OtherStationaryCombustion
GNFR D_Fugitive
GNFR E_Solvents
GNFR F_RoadTransport
GNFR G_Shipping
GNFR H_Aviation
GNFR I_Offroad
GNFR ] _Waste
GNFR K_AgriLivestock

I e s | NN, 3 GNFR L_AgriOther
el i, "W\ 1\ GNFR M_Other

s NT National Total

PM2.5 - National Total - 2014

FAIRMODE WG2 national apddecal estimates vs

NILU 2014 data from CEIP and 2015 data from countries

3y




r- FAIRMODE

Forum for air qguality modelling in Europe

How to carry out the composite exercise
* Send datato WG2 by 1. My 2017

We will compile it and present it the composite mapping, run
the data through the A-tool and prepare questions to you for
the technical meeting

e We want to understand differences between urban scale
inventories and those of EMEP 01.x0.1

e Support the work with urban AQ assessment — AQ Urban
partnership

M * \Volontaries?
wuails
NILU




_—

FE - FAT R MOD

J Forum for air qguality modelling in Europe

PM2.5 MS34 N T=
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Q‘b“& > Q;Ob’bQ *:b‘o& N « 4 h MRS \Y\’b@
—@—ctmdiam =-®=—edgar =-—®—emep ~—O—jic =-@==macc2 =-®=—macc3 ot Tmis Pl
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r- FAIRMOD

Forum for air qguality modelling in Europe

Proposed focus for WG2 best practices in  [SEERIEIEUETEILE
2017-2019

Activity data:

* SUW‘E)’QUESﬂOﬂna“‘ES Il
> Resuspension + Population maps (ruralurban) / ]
» Residential combustion - Wood burning + Crowdsourcng, Webcraving, [%.¢-

» Small combustion and industry mage fecogniton | .
> Agriculture [ EE - me—
Emission Factors:

Priorities in terms of expertise or relevance to * Type of applnce (open freplace,

Plans&Programs and Implementation work | ;

traditional stove)

+ Type of solid fuel (pellets, olive pit)
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FE -~ FAT R MOD

J Forum for air qquality modelling in Europe

Questions for discussion

- Do you agree with the roadmap to move from
benchmarking/guidance to permanent improvements?

- Do you agree on the proposed used of composite mapping to
benchmark the reported country gridded emissions within
FAIRMODE?

- Composite Mapping: A necessity? ... or a nice to have?

- Do you agree with the priorities for guidance?
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FE -~ FAT R MOD

Forum : qquality modelling in Europe

e Questions ?

e Comments?
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