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Motivation _The NordicWelfAir project

Understanding the link between Air pollution and Distribution of related Health
Impacts and Welfare in the Nordic countries.

Coordinators: Jgrgen Brandt and Camilla Geels, Department of Environmental
Science, Aarhus University.
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Motivation _The NordicWelfAir project

OBJECTIVES

1.- High spatial resolution emissions (1 km x 1 km) 1990 - 2014

2.- Integrated modelling

3.- Health effects of air pollution

4.- Assessment and quantification of health impacts

5.- Distribution of welfare and challenges for the Nordic welfare system
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Top — Down versus Bottom - Up

Top Down Bottom up

Aggregated Data Gridded Emissions

e.g. Fuel consumption at -
national level; official -
emissions 4
Traffic emissions at
the road link

Input data at the
road link

Ancillary data: population
density; amount of traffic

Spatial disaggregation

Ys

Gridded Emissions Modified after Tuia et al. (2007)
Modified after Tuia et al. (2007)

m e.g. ADT, type of vehicle, type
wails

of fuel, speed....
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Which approach shall we use for the Norwegian emission
inventory at high spatial resolution?

Top Down Bottom up
(TNO-MACC, ECAMACs, EMEP)

Pros: Resource efficient. Pros: detailed information of
the emission processes
improves the spatial
distribution of emissions

Cons: Uncertain that TODs Cons: require significant
capture differences needed to  amount of resources
represents emission processes
at high spatial resolution

Ancillary data:

* road network

« ADT

* Population

74 Input data at the
road link

Use CO, at regional level as ancillary
data; 1) captures differences across
[ \ the Norwegian geography; 2) it
wndlhs

reflects the emission process
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Methodology
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Methodology

From CO, - NO,, PM, CO, NH,, NMVOC, BC;

Heavy Duty Vehicles:
Based on the ratio CO,/[X] _ National road traffic emission inventory

Light Duty Vehicles:
Based on the ratio CO,/[X] _ National road traffic emission inventory
weighted by % of km driven by passenger car and other-LDV
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The results Are the results consistent with national

emissions officially reported to the CLRTAP?
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Benchmarking with other emission inventories

TOD: TNO-MACC ECAMACs 0 ¢ 0 ¢
BUP: Norwegian BUP, (NBV) : S, SHAF? ; NO, - SNAP
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Benchmarking with other emission inventories

TOD: TNO-MACC ECAMACs 10 ¢
BUP: Norwegian BUP, (NBV) ; NO, - SNAP7

NOx Traffic Emissions (kt.y )
: sl
=] =
Systematic differences are z u Nerdienean 5 1 _ﬂﬂ!u N mve P Hmu HZIU
iw}& & (@0 g o %Qq} &
observed; BUP > TOD. . I ¢ & ¢ A
3 &
2
. 1
Ancillary Data: NN BN BT R ‘" -n 8 .
& & > 6@- 20 & @‘5\ E PMy, - SNAP7
e TRANSTOOL road & & &‘a@o@ o’ %@@“% & :
network for interurban ¥ N
. . o g
emissions BUP/NWA (PM10 _ non-exhaust) & &P
. R 3 & ey & &
e Population for urban g L

traffic emissions

e non-exhaust:

QP N WPk ulo
=
"
¢{9¢
-
7 —
o -

" —
Q.
>
BUP / TOP
O
" S
)
G
o/
5
o
=
“
K 2
5, =
]
~

Automobile tyre and & & & & I @“\b\b &P E
Q @ ) AN r o Zblz, o <&
brake wear, and road & - §
. 0.1 -
a b ra S I O n OTOD = TNO_MACC-Il @TOD = TNO_MACC-II| mTOD = ECAMACS @ TOD = NWA
e e Factor to correct the National Emission inventory (1 km)
Atmospheric Environment %

to account for re-suspension

journal homepage: www.elsevier.com/locate/atmosen

Assessment of discrepancies between bottom-up and regional @m«m
emission inventories in Norwegian urban areas

Susana Lopez-Aparicio * *, Marc Guevara ”, Philippe Thunis ©, Kees Cuvelier 9,
Leonor Tarrason *

FAIRMODE Technical meeting — Athens 19t — 215t June 2017



Take home message

* The use of CO, at regional level as ancillary data to improve the spatial disaggregation
of emissions appears to be a promising method as it represents better the emission
processes;

* The spatial disaggregation of emissions based on GIS methods and physical ancillary
data does not capture the geographical differences (e.g. TNO-MACC, ECAMACs, EMEP)
that are important for emission processes;

* The work is still on-going, and the emissions will be use as input data for dispersion
modelling allowing for validation processes;

* The method can be further improved by refining the pollutant ratio reflecting the
vehicle technology classes.

* Benchmarking emissions inventories is essential for the better understanding and
improvement of emission inventories.
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