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EU directive has far reaching consequences for Swedish
municipalities
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SMHI
Three main sources of particles in Sweden

1. Long-range transport of air pollutants

2. Road traffic emissions

SIA novar yearmeantot 1397-2003

3. Residential wood
combustion

001 Mainly due to the use of studded tyres
0 (and sand as antiskid treatment)

Estimated increased mortality:
Mainly due to old wood boilers
Long-range transport about 3500 deaths per year

Local sources about 1800 death per year
(residential wood combustion about 90-330 death per year)

Forsberg et al., 2005. Ambio Vol 34, No 1, 11-19



Two new web-based tools have been developed that can be used by all Swedish

municipalities to assess air pollution levels and how they compare to the EU directive
SIMAIRroad a model tool for the assessment of air pollution levels close to roads

SIMAIRrwc a model tool for the assessment of air pollution levels in areas with

residential wood combustion

Basic principles:

*Coupled model system using different models on local, urban and regional scale
* Best available emission data

* Best available meteorological data

*Simple to use: all data stored on an server together with pre-calculated

concentrations from time consuming models of larger scale. Model calculations are
only made by computer fast local models. Automatic generation of reports.



SVIHI
Databases and

system

models use

Routine operating meteorological system (MESAN)
based on optimal interpolation technique.
-background field from the HIRLAM model
-measurements from synoptic and automatic
stations, radar, satellites

SMED:

The Swedish Datab:
Emissions to the En
(report to CLRTAP L

EUROPE down estimations)
EMEP SMED SMED SMED
- NOx other shipping residential
| heating

- PM + precurs.

al e o . ©IRAAIDP
Meteorological data:

Resolution: hourly data, 11 km

Road and traffic
information(NVD B}

MESAN

! '

39, 6088-6097)

Non-exhaust particles
-a semi-empirical model is used
(Omstedt et al., 2005. Atm. Env.

MNon-exhaust

particles

Chimney sweep data
-type of boilers and/or stoves

-yearly energy consumption divided into share of olil,
pellets, wood, wood chips or electricity

-storage tank and size

Master Chimney Sweep

In cooperation with the Swedish Association of

Chimney sweep
data

Local

confributions
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Models: regional
contribution SN
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SV Models: regional contribution

*from sources outside Sweden

from Swedish sources

MATCH MATCH
Europe Sweden
MATCH-Europe NO2
ug/m3 . .
b Sveriges bidrag
50. NO~lvive 2000
B o
30.
B 2
20.
B s
15. SVERIGES BIDR
O 1o (pngm%
Ug-g1
m 10 Oo1-02
’ Bo2-04
]
5 0406
0 s B 5-08
s Byg-10
0 1 O10-15
U520
1.0 U040
[ os B350
— m
05 50-75
O
O
O

National Atmospheric
Chemistry Network




08-11-05

SIViHI
Models: urban contributions

Upstream plume and Wind

An adjoint model approach similar to the
method presented by Berkowicz,

20( .
o = L[ [ =L

o.(r) = ho+owr/u

Emission data 1x1 km

Total NO2

] | .__ SMHIWED 07 FEB 2001 12UTC+000 SMHIWED a7 FEB 2001 12UT C+000
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a.m Q.03 a1 a3 1 3 10 a0 100
g/slkkm2 ug/ma3

Berkowicz, R., 2000a. A simple model for urban background pollution. Environment Monitoring and Assessement 65, 259-267.



Models: local contribution SIMAIRroad

OSPM

OpenRoad
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Roof level wind

o

‘Le&ward
ide

Badkground pollution

Recirculating air

-~ Direct plume

Berkowicz, R.,Y: + .OSPM-A parameterised street
pollution model. Environmental Monitoring and

Assessment Vol. 1e:YYr.rvy,

Dispersion model for "’infinite” line sources
Gidhagen,L., Johansson,C., Omstedt,G., Langner,J. and G
Olivares.Model simulations of NOx and ultrafine particles
close to a Swedish highway. Environment Science and

Technology. Y+ ¢
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Models: local contribution SIMAIRrwc

Dispersion
-Point

Dispersion model based on the Danish OML model
(Berkowicz et. al, 1986, Omstedt,1988).

Emission model
*emission types
*emission factors

*start and running phases
*storage tank and size

*fuel consumption
Johansson et al.,2004 Atm. Env. 38

Dispersion
-R ad Dispersion model for finite line sources.
0 (Omstedt and Robertson ,2008 Venkatram and

Horst ,2006 )
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m“l Street Height of Width of Traffic Heavy Antiskid Share of
buildings (m) the street intensity duty treatment studded
M o d e I v a I i d ati O n side 1/side 2 (m) (vehicles/day)  vehicles tyres (%)
(%)
Sundsvall/Skolhusallen 10/1 20 20000 4 sand 90
Uppsala/Kungsgatan 20/0 18 18000 5 sand 76
PM1 0, 6 Stl"eets Stockholm/Sveavigen 25/25 33 29100 4 salt 75
Stockholm/Norrlandsg 25/25 15 14800 4 salt 75
Stockholm/Hornsgatan 24/24 24 35000 5 salt 75
Malmo/Amiralsgatan 25/25 21 23000 10 salt 30
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P10 (gfm3)
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Model validation
PM10, Lycksele/ Sweden
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SMHI
Comparison with EU directive on air quality

180 — ‘ 60 — .
/ s
- a) s - - b) ;
/ J
150 — i » 50 — s A
s . ; SIMAIR road
7] / ] /] =+  yearly maan
% 120 — s % 40 — /; 4 90-percentile
= / = ! A4 & 98-percentile
0 — f’f 7] — ,rf % nurrber of days
N oo i 3
£ 80 — v . £ 30 — A | exceading 50 pgim
2 / PR / .
i - R Y ~T = . " *% ~ T SIMAIR rwe
= _ ® ~ 7 = | 1 - based on data
= B0 ¥ - = 20 ¥ - For 223 month
[ | A - - [ ] F | . - + man
;f e - ;f -7 A O0-percentile
30— axee -~ 10— % - - L 98-percentile
- a¥ - 4 - -
~ //_ ~ 1
0 | I | | | | | | | | | | 0 | | | | | I | | | | | |
0 a0 60 90 120 150 180 0 10 20 a0 40 50 B0
Ph1 0 (ugfm?) measured PM10 {pafm®) measured

Comparison of measured and modelled concentrations of PM': (ug/m’) expressed in
terms of air quality levels defined by the EU directive on air pollution levels for PM) ..
(a) All data, (b) data below %+ pug/m".



Final remarks

*Many cities in Sweden have problems meeting the
EU directive on air pollution levels, especially the PM10 legislation

*‘Two new web-based tools have been developed that can be used by

all Swedish cities to assess air pollution levels and how they compare
to the EU directive

*Comparing them with measurements show that the models yield results that
lead to the same conclusions as measurements, in term of air quality statistics
Thus the models can to some extent replace costly measurements
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