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Background
 Framework Directive on ambient air quality
assessment and management (96/62/EC)

* Monitoring of ambient air quality with standardized
measurement techniques and common criteria in EU
member states

* 4 Daughter directives

* To establish limit/target values and assessment
thresholds for concentrations of air impurities

« To harmonize measurement techniques in order to
obtain reliable data throughout the Community
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The preliminary assessments of ambient air quality
Sulphur dioxide, nitrogen dioxide, oxides of
nitrogen, particulate matter (PM,,) and lead
Carbon monoxide and benzene
Ozone

Heavy metals and polycyclic aromatic
hydrocarbons (=PAH-compounds)

fine particles (PM, ;)
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Aims of preliminary assessments

 To define the concentration levels with respect to limit/target
values and assessment thresholds

— zones and agglomerations for AQ assessment and
management

— methods and level of continuous AQ assessment
— continuous monitoring of ambient air quality

 To present assessment methods and data used:
« Air quality measurements
» Dispersion modelling
* Emission inventories
* Reporting to the Ministry of Environment in Finland
— Finnish local and regional environmental authorities & public
— EU Commission

29.7.2008



ILMATIETEEN LAITOS
H METEOROLOGISKA INSTITUTET
FINNISH METEOROLOGICAL INSTITUTE

Assessment
thresholds and
related ongoing
assessment
methods

& objective
assessment
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PAH-mittaukset Suomessa
PAH-pitoisuus on miiritetty

Some examples: et (PMI)

Measurement of
ambient air
PAH-compounds Tornio

. . @& 2005
In Finland 1992-2006
o Raahe
1992-
Kuopio
© 2006
e Lahti
2003-04
Paakaupunkiseutu

1987, 1993, 2003-05
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PA H 'e m I SS I O n S 2 O O 3 | . PAH-yhdisteiden piistot

2003 [kg/a]

MW 1000- 1500 (1)

6%1%1% { , W 500-1000 (1)
- I ' B 200- 500 (6)

i ] [1 100- 200 (14)

] 0- 100 (410)

B Energy production and heating I A SN
I Traffic
B Industrial processes Yy XT

[ Waste management o \ e

In total 16,7 tons

Helsinki

Reference: Finnish Environmental Institute
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Emissions from small scale wood burnin

(t/v/ikm2)

[t/a/km?]
W3 -4
W2 -3

i 2

05-1
0,1-0,5
0 -0.1

Tlisalmi

PM2,5-paistot

Kunta

Vesilahti

Suomussalmi

Hausjarvi
Lehtimaki
Saari
Viitasaari
Koylio
lkaalinen
Rautalampi
Hankasalmi
Kuopio
Pattijoki
Enontekio
lisalmi
Virrat
limajoki
Mantyharju
litti

Pernaja

Koski Ti

Jyviskylan
mlk

PM2,5-paasto
(t/alkm2)

6,9
4,8
43
4,2
4,1
3,9
38
37
37
3,5
3,5
3,5
3,4
3,4
33
3,1
3,1
3,1
3,1
3.1

31
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Dispersion modelling, BaP concentration
Helsinki Metropolitan Area

BaP vuosikeskiarve
Tavoite-arvoe = 1 ng/m*

B =06

O 0.50-0.60
[]o45-050
(] 040-043
lois-040
O =0.35

Imatieteen laitos 2007
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Example: dispersion modelling of benzene

/ I S T :
/ k‘\ .' - :L-F- ( '
// \\\ \‘L\ / f
/ | X Helsinki:Vantsan .
—— ‘ lentokentti l:. '

o P! A/ T ‘

R Yae IS A p il
\ESPOO e \

Raja-arvo =5 pg/m’
YAK =3,5 pg/m?
AAK =2 pg/m?

Bentseeni - vuosikeskiarvo

W25-32
W2 -25

Mittausasema
= [itkenne

@ tausta

LIITEKUVA 10. Bentseenipitoisuuden vuosikeskiarvo (ng/m?*) pagkaupunkiseudulla vuonna 2000.
Y AK=ylempi arviointikynnys, AAK=alempi arviointikynnys.
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Example: dlsper3|on modelling of ozone

03 8h keskiarvo
[ng/m?]

B> 120
W 110-120
[ 105-110
[[] 100 - 105
[T<100

Pitkiin ajan tavoite:
120 pg/m3

Mittausasemat

™ kaupunki
A maaseutu
s liilkenne

LITEKUVA 14. Otsonin korkein 8 tunnin keskiarvopitoisuus (ug/m?) paikaupunkiseudulla vuonna 2000.



Nickel emissions (t/a)
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Nickel emission 2003

M Energy production and

heating
W Industrial processes

85 %
Total 44,8 tons

9 D ~
(=] (=] (=)
| |

o
S
|

—_ [\*] (%)
=] =] =] =]
I I I |

1990
1992
1994
1996
1998
2000
2002
2004

Nikkelipadstot
203 [kgia]
M so00- 5100 (3)
W 1000-3000 (2)
B 500-1000 (6
O 100- 3500 (36)
O 0- 100 (385)
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Nikkelimirtaukset
Ni-pifoisuus on miAritetty

Hengitettivistd hinklcasista

<\ ( /| ®Kokonaisleijumasta
Measurement of \i:mf “"
Nickel concentration in [P
ambient air ) (
in Finland 1993-2006 Vo
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-

=0~ Harjavalta Torttila
Ni/TSP
== Harjavalta Torttila
H Ni/PM10

.\ﬁ\

T T T T

2000 2001 2002 2003 2004
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Ispersion modelling - Cadmium concentration
FUNDIA WIRE OY AB. KOVERHARIN TERASTEHDAS

—1\'-—'

R L L 3 3T PR Y T e |
E H{I\\\rl P ./ Bromary ‘g_}‘\lg fl.-"_:_g."(i < Rti -?: ? ( -
& HM il sy | r‘} (o Ei’ & xyj T i ";H-h\(:' T~ _—
{ - rath P B ot - e 5

) Algii

lj = tavoltearvo

Cd pitoisuns [ng/'m?]
Tavoitearvo = 5 ng/m’ - 3 = ylempi
[]=2 )4 arviomtikynnys
L B Ty
Eéjj -2 =alemp
B 0.3-0.5 arviointikynnys
[101-03
[1=01
0 [ag/n’]

Ilmatieteen laitos 2005 ¥ = maksimi = 2 4 ng/m®
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Zones and agglomerations in Finland

* One agglomeration : Helsinki Metropolitan Area,
1 milj. inhabitants

« Zones based on Regional Environmental Centers (13)
« Different zoning for different pollutants
« based on concentration levels and sorces of pollution
» to optimize assessment burden
- SO,, NO,, PM,,, Pb, CO : 1 aggl. + 13 zones
 Benzene : 1 aggl. + 2 zones
+ SO,&NO, nature, O,, BaP, HMs : 1 aggl. + 1 zone

29.7.2008 19
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Zones and agglomerations in Finland:

SO,, NO,, PM,,, P

h, CO

1. Tudenmaaty
yinparistokeskus
(iman ¥YTV-aluetts)

2. Lounais-3uoten
yinpéristikeskus

3. Himeen
ympiristikeskus

4. Pitkanmaan

ympiristikeskus

. Kaakkois-Zuomen

ympiristikeskus

. Eteld-Bavon

ympiristikeskus

.Poljois-3avon

L

o

—a

ympitistikeslus
Pohjois-Katjalan
ympitistikeskus
9 Keski-Buomen
ympitistikeskus
10 Lansi-Buomen
ympitistikeskus
11 Pohjois-Pohjoismaan
ympitistikeskus
12 Kairanan
ympitistikeskus
13 Lapin
ympitistikeslus

14 P adkaupunlis eutu

]

(YTV-alue)

benzene

[

[

ETELA-31TOMI

a. Uusimaa

b, Lounais-Suomd
c. Hime

d. Pitkanmaa

. Kaakhkois-Buomi
f. Eteli-Bavo

g. Keald-Buomi

h. Lansi-Buomd

POHIOIE-ZUOMI

a. Pohjois-Zavo

b, Pohjois-Katjala

. Pohjois-Fohjanmaa
d. Kaimm

e Lappi

PAAKAUPUNKIZEUTU
(VTW-alue)
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equired measurement stations

Zone Area (km?) Population Number of stations
HMs

Helsinki Metropolitan 743 971947 0
Rest of Finland 118 110 4264 664 0
Point sources (Harjavalta) 2
Backgroud 303 070 3
PAH

Helsinki Metropolitan 743 971 947 11/22
Rest of Finland 302 327 4264 664 21/42
Point Sources (Raahe) 2
Background 303 070 3

1 2 LAT< colnlcl;\: UAT

23e HAT

29.7.2008
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PM10 and PM2.5
measurements in Finland

November 2006:

60 measurement stations
9 measurement stations

PM10
PM2.5

Background measurements carried
out by FMI.

Municipal stations operated by local
environmental authorities.

Source: Finnish National Air Quality Data Base (ILSE),

Finnish Meteorological Institute.
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Legend: Raja-Jooseppi
Background station | ® Palas
Municipal station
PM10 B ®
PM25 m
PM 10 and PM2.5
Oulu
Raahe o Kajaani
@
) @ Kokkola
Pietarsaari °
Kuopio
Vaasa Seinajoki Joensuu
PS )

Kristiinankaupunki @

Jamsa region @

Tampere
Harjavalta @
Rauma @

Turku region @
Lohja

Uto B

Hameenlinna -2Mt Virolahti

Aa n.ekoski Varkaus

@
® Jyvaskyla region
@ Mikkeli

Valkeakoski @ 'matra
® ® Heinola region

@
® Kotka
Helsinki Metropolitan Area

©\irpi Tarvainen 2006
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PM2,5 measurement
Instruments

Rauma
(-=>31.5.2002

W
i Frivasy

®
Utd

Vaasa

Espoo Luukki

B Tampere

PM2.5 mittauslaitteet
@®Tberline FH 62 TR (9)

EELPI (1)
ATEOM (1)
ATEOM 1400 (1)

Helsinki: Kallio

Vallila (->31.12.2003)
Runeberginkatu (->31.12.2004)

Mannerheimintie
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PM.>s annual mean
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PM. s monthly averages 2004

—— Runeberginkatu
— Virolahti
— Uto
— Oulun keskusta 2
Kallio 2
— Luukki
Vaasan keskusta

1 2 3 4 5 6 7 8 9 10 11 12

Kuukausi
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Kallio 2, monthly averages 1999-2004

1999
2000
— 2001
—2002
—2003
2004

1 2 3 4 3} 6 7 8 9 10 11 12

Kuukausi
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PM2.5 monthly averages
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Vuosi ja kuukausi
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-

PM2.5 averages (pglm3) and wind direction 2004

= Runeberginkatu
== \/irolahti
e Y, (0
= Luukki
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PM:zs concentrations in Finland — preliminary conclusions

« PMzs annual averages are below 15 pg/m? in all over Finland

 Long range transportation has main contribution to PM2,5 levels — both
annual averages and episodes (South, South-East and East)

 Major local emission sources: transportation and small scale wood
burning, industry in some places

* In Helsinki Metropolitan Area
« Long range transportation contribution: about 7 ug/m3

Traffic sites about 60 %, background about 90 %

— It is challenging task to reduce urban background concentration levels
in Finland by local or national measures
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