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Transportation is a significant source of greenhouse gas emissions. Greenhouse gases are
compounds, which are produced by human acts and natural processes and have climate warming
effect. The most important greenhouse gas is carbon dioxide, CO,. Other important greenhouse
gases caused by transportation are methane, CHa, and nitrous oxide, N,O.

Greenhouse gas emissions of vehicles using liquid fuels can be calculated from the mass or
volume of fuel consumed. Greenhouse gas emissions of transportation modes using electricity can
be calculated from the amount of electric energy consumed, if the carbon intensity of electricity
production is known. The amounts of greenhouse gas emissions are restricted by local, national
and global targets. In Finland many of the greenhouse gas regulating targets are based on the
legislation by European Union, because Finland is one of the members of European Union. Both
political decisions and advanced technical solutions are needed to achieve the greenhouse gas
reducing targets set by European Union and other relevant sites.

The share of transportation modes is significantly affecting greenhouse gas emissions of
transportation. Other significant factors are travelled kilometers per citizen, technology used in
vehicles and the number of passengers per car or per other motorized transportation unit. The
most important finding in this thesis is that the use of electric cars instead of conventional gasoline
and diesel cars would be a very effective greenhouse gas reducing mean in Helsinki metropolitan
area.
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Liikenne on yksi tarkeimmista kasvihuonekaasujen paastolahteista. Kasvihuonekaasut ovat
yhdisteitd, jotka merkittavasti voimistavat maailmanlaajuista iimaston keskilampétilan nousua.
Tarkein kasvihuonekaasuista on hiilidioksidi, CO,. Muita merkittavia likenteestd aiheutuvia
kasvihuonekaasuja ovat metaani, CH,, ja dityppioksidi, N2O.

Nestemaisten liikkennepolttoaineiden aiheuttamien kasvihuonekaasupaastojen maarat voidaan
laskea kulutetun polttoaineen tilavuuden tai massan perusteella. SahkokayttSisten likennevalineitten
kasvihuonekaasupaastot voidaan puolestaan laskea kulutetun sahkdenergian maaran perusteella,
kun sahkontuotannon hiilidioksidi-intensiteetti tiedetd&n. Kasvihuonekaasupaastéjen maaraa
rajoittavat paikalliset, kansalliset ja kansainvéliset paastévahennystavoitteet. Suomessa huomattava
osa kasvihuonekaasupaastoja rajoittavista sa&nndstésta on Euroopan unionin lainsaadannosta
johtuvaa, koska Suomi on yksi Euroopan unionin jasenmaista. Seka poliittisia paatoksia etta
edistyneita teknisia ratkaisuja tarvita asetettujen paastévahennystavoitteiden saavuttamiseen.

Liikenteen kulkutapaosuudet vaikuttavat merkittavasti likenteesta aiheutuvien
kasvihuonekaasupaastdjen maariin. Muita tarkeitad kasvihuonepaastoihin vaikuttavia tekijoita ovat
henkildiden paivittain tekema liikennesuorite, ajoneuvoissa kéytettéva teknologia seka ajoneuvon tai
muun likenneyksikon tayttdaste. Tarkein tata diplomity6ta tehdessa esiin tullut havainto on
henkildautojen kayttévoiman merkitys kasvihuonekaasupéastoihin: perinteisten bensiini- ja
dieselkayttdisten henkildautojen korvaaminen sahkokayttoisilla ajoneuvoilla pienentaisi merkittavasti
likenteesta aiheutuvia kasvihuonekaasupaastoja.
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Trafiken &r en av de viktigaste kallorna av klimatvarmande luftutslépp. Klimatvarmande gaser
kallas véxthusgaser och de &r tillverkade av manniskoverksamhet samt av naturliga processer.
Den viktigaste klimatvarmande gasen &r koldioxid, CO,. Koldioxiden har liten lokal paverkan, men
den forstarker den naturliga globala véxthuseffekten betydligt. Andra viktiga klimatvarmande
gaser producerade av trafiken ar metan, CH,4 and dikvaveoxid, N2O.

Méangden av vaxthusgasemissioner producerade genom att branna flytande branslen kan
kalkyleras pa grund av volymer eller massor av konsumerade branslen. Vaxthusgasemissioner
av elektriska fordon kan i stallet kalkyrelas pa grund av konsumerad elektricitet (kWh), ifall
koldioxidintensiteten av elektricitetsproduktionen &r kand. | Finland &r mangderna av
vaxthusgasemissioner begransade av lokala, nationella och internationella mal. En stor del av
den finska véxthusgasemissionbegransande lagen &r baserad pa lagen fran den Europeiska
Unionen (EU). Bade politiska beslut och avancerade tekniska I6sningar behovs for att na de
stallda malen.

Relationen mellan anvandning av privata och kommunala trafikfordon paverkar betydligt utsiapp
av vaxthusgaser fran trafiken. Andra viktiga paverkande faktorer ar dagligt resta kilometer av
enskilda manniskor, teknologin anvand i fordon och anvéandningsgraden av platser i privata
fordon och i kollektivtrafiken. Den viktigaste observationen i detta diplomarbete &r betydelsen av
drivkraften i privata fordon. Ifall alla bensin- och dieselbilar ersatts med elektriska bilar, skulle
vaxthusgasutslapp av trafiken minska markbart.

Datum: 25.05.2012 Sprak: engelska Sidantal: 105 + 85 bil.
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Abbreviations

CH4

CO;

EEV

GWP

HKL

HSL

IPCC

NAO

N,O

OECD

methane

carbon dioxide

Enhanced environmentally
friendly vehicle

global warming potential
Helsinki city transport
Helsinki region transport
Intergovernmental ~ Panel
on Climate change

North Atlantic Oscillation

nitrous oxide

Organization for Economic
Co-operation and
Development
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Definitions of terms used

area of distribution

biogas

commuter trains

commuting

congestion

congestion charge

contamination

diversity of ecosystem

drainage basin

drought

geographical area, inside which a specific animal
or plant lives in its natural environment

renewable methane (CHj) collected e.g. from
landfill sites and wastewater plants

heavy rail transportation system inside one
metropolitan area; the same rails often connect
two or more metropolitan areas, but the commuter
trains are not designed for long journeys

daily travelling; usually from home to work and
back to home

lack of capacity on a road

kilometer-based or cordon-based fee charged for
the use of road

lack of purity because of a harmful substance

number of species living within a limited
geographical area

geographical area from which melting water and
precipitation runs to a specified sea or lake

lack of precipitation
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