
Appendix 1
Notes to Forms

NOTE TO ANNEX TO FORM 1

g. Summary of contents of the City of Helsinki Air Quality Action Plan (Ref. 01)

The Air Quality Action Plan consists of long-term measures to lower the level of air pollutants. Short-term measures have been presented in the short-term action plan for a sudden deterioration of air quality in the Helsinki metropolitan area (see Ref. 02). The Air Protection Working Group appointed by the Mayor was responsible for preparing the Air Quality Action Plan. 

The action plan was prepared for 2008-2016 i.e. two City Council periods. It includes measures designed to lower levels of NO2 and PM10, which have exceeded limit values. It also focuses on PM2.5 because of the associated health risks. Other air pollutants have not exceeded the limit values and measures to reduce them are not included in the action plan. The measures presented in the action plan will generally reduce other air pollutants as well. 

The measures in Helsinki's action plan are divided into general measures, land use planning and transport, street dust, fine particles, research as well as communications and education.

g. Summary of contents of the YTV Air Quality Action Plan (Ref. 02)

In 2008 YTV (the Helsinki Metropolitan Area Council) adopted an air quality action plan for the entire metropolitan area, which contains background data along with the measures for which YTV is responsible. At the beginning of 2010 YTV was divided into two organisations:  HSY Helsinki Region Environmental Services authority and HSL Helsinki Region Transport Authority, which carry on with the implementation of the YTV Air Quality Action Plan. The cities of Helsinki, Espoo, Vantaa and Kauniainen have also prepared their own action plans. The action plans of these four cities and of YTV complement one another and together form a whole.   

Air quality measurements in the Helsinki Metropolitan Area have found exceedances of the air quality limit values for nitrogen dioxide and thoracic particles (PM10) in Helsinki mainly the vicinity of busy street canyons and city centre districts with the highest traffic volumes. The cities of Helsinki, Espoo, Vantaa, and Kauniainen, and the Helsinki Metropolitan Area Council YTV have drawn up air quality action plans in order to reduce the concentration of thoracic particles and nitrogen dioxide, and to improving ambient air quality. The measures to be taken by YTV are set out in the YTV Air Quality Action Plan for the Period 2008–2016.

The measures to be taken fall under twelve general headings: 1) Joint measures 2) Air quality monitoring in the Helsinki Metropolitan Area 3) Air quality training, communication and awareness raising 4) Air quality research 5) Air quality cooperation in land use planning 6) Integration of air quality considerations and transport planning 7) Integration of land use and transport planning, including major development projects 8) Promoting the use of public transport, cycling and walking 9) Mobility management 10) Promoting low-emission solutions 11) Studies of transport and mobility, and 12) Attention to unusual air quality episodes.

g. Summary of contents of the Short-term action plan for a sudden deterioration of air quality in the Helsinki Metropolitan Area (Ref. 03)

The short-term action plan was formulated jointly by the cities of the Helsinki Metropolitan Area and the Helsinki Metropolitan Area Council YTV (1.1.2010 YTV was divided into HSY Helsinki Region Environmental Services authority and HSL Helsinki Region Transport Authority). Helsinki Region Environmental Services Authority (HSY) is now the successor authority responsible for maintaining the joint plan. The plan updates and supplants the previous separate short-term action plans of Helsinki and Espoo, while remaining largely consistent with these earlier arrangements. The need for updating arose in particular due to the adoption of the stricter limit value for nitrogen dioxide in 2010. At the same time it was agreed to extend the action plan to cover the entire Helsinki Metropolitan Area.

The plan considers abnormal episodes of four air pollutants. The concentrations of nitrogen dioxide (NO2) from motor vehicle exhaust fumes can increase to unacceptable levels in the Helsinki Metropolitan Area during a thermal inversion that prevents mixing of air and dilution of pollutants. Concentrations of thoracic particles (PM10) increase especially in spring when large quantities of street dust are stirred up into the air from the dry surfaces of streets and roads. High levels of fine particles (PM2,5) in ambient air in the Helsinki Metropolitan Area are generally due to long-range transport of pollutants from elsewhere. Elevated concentrations of ozone (O3) are similarly due to long-range transport from other European countries.

The aim of the short-term action plan is to reduce resident exposure to air pollutants during sudden increases of concentrations. The first step is to notify other public authorities and issue public announcements. More intrusive measures are then taken when concentrations exceed the agreed action thresholds. In extreme situations the measures to tackle elevated NO2 levels caused by traffic emissions may progress to providing free public transport and restricting the use of private passenger motor vehicles. 

The main principles of the public information plan are set out in an appendix to this plan. This more detailed plan includes updatable bulletin forms and contact details. The Helsinki Metropolitan Area transport management plan for sudden deterioration in air quality, incorporating a contingency plan for public transport, a traffic restriction plan and contingency arrangements for parking at transport intersections, will be completed by the end of spring 2012. This work is the responsibility of the City of Helsinki and HSL (Helsinki Regional Transport Authority) .

g. Summary of contents of the Study on modelling of the dispersion of emissions in the Helsinki Metropolitan Area (Ref. 04)

In this study the impacts of the emissions from energy production, harbour activities, shipping, airport activities, air traffic and road traffic on the air quality in the Helsinki metropolitan area were estimated. Two dispersion models developed by the Finnish Meteorological Institute were used and the results were compared with the air quality measurement results from the area. The aim of the study was to get information about the air quality in the area and about its local variation asa well as from the impacts of different sources of emissions on the air quality. The emission data and the meterorological data is from  the year 2005.

The emissions studied accounted for the majority of emissions of nitrogen oxides, sulphur dioxide and fine particles in the area. Energy production accounted for ca. 50 % (6 754 t/a), harbour activities and shipping less than 13 % (1 741 t/a), road traffic 36 % (5 015 t/a) and airport activities together with air traffic ca. 2 % ( 297 t/a) of the total nitrogen oxide emissions in the area. In addition to the emissions, regional background concentrations at the Luukki monitoring station in Espoo were taken into account in the modelling. According the modelling study, nitrogen oxide and fine particle emissions from road traffic as well as long-range transportation of fine particles are the most important factors affecting air quality in the area. The annual limit value for NO2 is exceeded along some busy streets and roads due to the emissions from road traffic. 

g. Summary of contents of the Study on Outdoor Air Quality and Noise in Sensitive Objects: Day-care centers, playgrounds, schools, old-age homes and hospitals (Ref. 05)

In this study the air quality and noise situation of 98 so-called sensitive reseptors located near busy roads or streets in Helsinki was evaluated. These included 38 day-care centers, 17 playgrounds, 24 schools, 11 old-age homes and 8 hospitals, where people are presumed to be more susceptible to the negative effects of traffic. These more susceptible groups include children, the elderly and people with different types of illnesses. A previous study was carried out in 1994 containing 74 of the same sites as this study. In this study about a third of the sensitive reseptors were categorised as having a poor or fair air quality and/or noise situation. The poorest of these were the same as in the previous study. The air quality and noise situation proved to be good or satisfactory in the majority of the sensitive reseptors. Recommendations were given to those sites where the air quality was poor or fair. It was recommended that outdoor activities take place in areas furthest from the road and are minimized in situations when the air quality is at its worst, which happens sometimes on cold winter mornings and during the springtime street dust period. Moving some of the poorest sites to other locations should be investigated. The noise situation in most sites can be improved by building noise barriers. 

g. Summary of contents of the City of Helsinki Air Quality Action Plan - Evaluation of Health and Environmental Effects (Ref. 06)

The health and environmental effects of the measures included in the Air Quality Action Plan were evaluated in 2007 during the preparation of the plan. A general evaluation of the health effects was carried out by experts of the National Institute of Health and Welfare and of the Helsinki Metropolitan Area Council YTV (from 1.1.2010 known as Helsinki Region Environmental Services authority HSY). The environmental effects studied were effects on air quality (nitrogen dioxide and street dust), noise and carbon dioxide emissions.  Effects on nitrogen dioxide concentrations were evaluated by air quality experts of the City of Helsinki Environment Centre together using emission calculations by the YTV and dispersion modelling carried out by the Finnish Meteorological Institute.  Consultants from Nordic Envicon Oy evaluated the effects of measures on street dust. 

g. Summary of contents of the report: Air Quality and Factors Affecting It in the Helsinki Metropolitan Area. Background Data for the Air Quality Action Plan (Ref. 07)

The cities of Helsinki, Espoo, Vantaa, and Kauniainen and the Helsinki Metropolitan Area Council (YTV) have in cooperation prepared air quality action plans for the years 2008–2016. The aim of the action plans is that in 2016 the concentrations of pollutants are constantly below the limit values. Air quality has improved and the adverse health effects caused by air pollutants have diminished and the quality of the environment improved. In this report the necessary background information on the Helsinki metropolitan area, on air quality and the factors affecting it is given. The report also includes information on the international agreements, air quality legislation, and national strategies and programmes. The report includes an estimation of the area where exceedances of limit values are expected to occur and the number of people exposed to these exceedances. The total length of the exceedance area is 8 kilometres of street canyons in the city centre.

g. Summary of contents of the report: Air Quality in the Helsinki Metropolitan Area in 2010 (Ref. 08)

To be added later in June, when the report has been published by HSY.
g. Summary of contents of the report : Helsinki Region Congestion Charges - Summary and Conclusions (Ref. 09)

The study, carried out in 2010 in wide-ranging cooperation between different stakeholders in the Helsinki region, provides a follow-up to the Helsinki Region Congestion Charging Study released in 2009. The purpose of the study was to examine whether the objectives set for the transport system in the region could be better achieved through a system that uses congestion charges than through a system that does not use these. Separate studies on the impacts of congestion charging on transport, social equity, land use and goods transport were also conducted. 

The examination was performed by comparing a transport system including congestion charging (the congestion charging scenario) with the draft version of the Helsinki Region Transport System Plan (the HLJ 2011 draft) which does not include congestion charging. The congestion charging scenario and the HLJ 2011 draft were compared with the 0+ alternative in which the transport system is developed at a lower level of funding than in the other alternatives. The comparison alternative used, the 0+ alternative, was created in the HLJ 2011 draft in the impact assessment at the strategic level. 

Based on the comparison of the different alternatives, it can be concluded that a transport system including congestion charging helps achieve the objectives set for the Helsinki region transport system better than a transport system without congestion charging.   

Annex to Form 2 

See separate document Appendix 2 “Note Annex to Form 2 Maps”

Form 3a
Units are %. 
The source apportionment applies to the annual mean NO2 limit value.
NO2 source apportionment is based on measurement data and study on the modelling of the dispersion of emissions in the Helsinki Metropolitan Area (ref 4). However, the effect of shipping is estimated using ship’s AIS data in the SNOOP project (http://snoop.fmi.fi). This is why the contribution of shipping is larger than in ref 4 (page 47, figure 2). 
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Figure 1. Comparison of modelled concentration by earlier ship emission estimate (ref 4) and emission estimation based on AIS data.  
According to an expert evaluation the uncertainty of source apportionment is 32% (See Ref 04 page 43) 

sub c The percentage of transboundary concentration for regional background is based on national background measurements in Utö by the Finnish Meteorological Institute. The EMEP station of Utö is situated on a small, rocky island in the Baltic Sea (59147’N, 21123’E, 7m above sea level) with very little vegetation. Utö: http://www.ilmanlaatu.fi/mittaaminen/verkot/asemat/asemat.php?nws=1&ss=349
The percentage of transboundary concentrations is subtracted from the modelled background concentration in the urban background station (Kallio) by the Helsinki Region Environmental Services Authority HSY. The difference is considered as the split of regional background within Finland. 

sub d Contribution from different sources is based on ref 4 page 47 (figure 2). Other: The contribution of aviation is also estimated in the urban background monitoring site. 

sub e Estimation of different emission sources in the urban background includes shipping, aviation as well as industry and heat and power sources. This is why there is only the contribution of local traffic in sub e. Figures 2 and 3 presents a detailed breakdown of the contribution from different vehicle classes of traffic emissions in Töölöntulli in 2010.

Shipping has a marginal effect on the concentrations also in Töölöntulli. It is less than in the urban background site because Töölöntulli is situated further away from the harbour areas. Contribution of shipping is 3.6 %. Other sources are not significant.

The effect of shipping is estimated using ship’s AIS data in the SNOOP project (Figure 1). This is why the contribution of shipping is larger than in ref 4 (figure 2). 

The main source is local traffic in the street canyon Töölöntulli. Buses are responsible for 47 % of NOx emissions although their share of traffic is only 7 % (Figures 2, 3 and 4). 
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Figure 2. Emissions from different vehicle classes in Töölöntulli in 2010.
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Figure 3. Emissions from different vehicle classes in Töölöntulli in 2010.
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Figure 4. The distribution of vehicles in different vehicle classes in Töölöntulli in 2010.
Form 3b 
Contribution to exceedance:
Local action plans have no impact on regional background concentrations. They have some effect on urban background but mostly they affect local NO2 concentrations which are mainly due to local traffic. Based on an expert evaluation the effect on urban background was estimated as 15 % and the effect on local concentrations as 85 %. The main source is local traffic in the street canyon Töölöntulli. Buses are responsible for 47 % of NOx emissions although their share of traffic is only 7 % (Figures 2, 3 and 4).
Measures:

Based on an expert evaluation the measures listed here are the ones that were assumed to have contributed to the concentrations. They are traffic measures from the Air Quality Action Plan of the City of Helsinki (Ref 01) and that of YTV (Ref. 02). 
Justification: 
Baseline: 
The emission factors (developed to be used in Finland by VTT Technical Research Centre of Finland) for year 2005 were more optimistic in terms of NOx than real emissions turned out to be. They did not take account the fact that the emissions are higher in the congested traffic of the city centre. This trend has been observed also in other countries. Contrary to expectations, primary NO2 emissions have increased even though NOx emissions have decreased. The share of primary NO2 has risen from 15 % in 2005 to 17.5 % 2010 in Töölöntulli. This increase is due to the higher share of diesel passenger vehicles since 2008 when vehicle taxation was differentiated according to the CO2 emissions. This change favoured diesel vehicles and their share in new registrations went up (see Appendix 3, Figure 4). This change could not be foreseen.  
Measure FI_HEL II:7 (Ref. 01, page 53) 
The City of Helsinki and Helsinki Region Transport Authority HSL together with many other stakeholders participated in the study on congestion charges conducted by the Ministry of Transport Studies. According to the study it would be possible to reduce traffic volumes and NOx emissions significantly with congestion charges (Ref 09 page 18). The issue is, however, politically very controversial and no decisions have been reached. Of the congestion charge models the zone model (satellite-based) is not yet technically feasible, so further studies are deemed necessary.
Measures FI_HEL II:2 (Ref. 01, page 47) and FI_YTV III:4-5 (Ref. 02, page 35)

The share of public transport has increased slightly in the city centre of Helsinki, but in the outskirts of Helsinki and elsewhere in the Helsinki region the development has been different (see figures 5 and 6). 
In city centre where the NO2 limit value is exceeded traffic volumes have decreased during the past few years but the decrease has been less than what was estimated in the preparation of the Air Quality Action Plan.
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Figure 5. The development of traffic at the border of the city of Helsinki (=Kaupungin raja), and in the city centre (=Kantakaupungin, Niemen raja).
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Figure 6. The share of public transport (share of public transport= JL-osuus, share of passenger cars = HA-osuus) in the city centre of Helsinki (Source: Lilleberg and Hellman, 2011).
Measures FI_HEL II:4 (Ref. 01, page 49-50) and FI_YTV III:9 (Ref. 02, page 38)

The use of natural gas in buses has been slowed down because gas buses are not allowed to use the the bus terminal in the city centre because of safety risks. A working group has been set up to investigate the technical changes needed in the terminal to correct the situation. 
Measures FI_HEL_II:6 (Ref. 01, page 52)
The preparations of establishing an environmental zone in the city centre took a long time and the economic situations of the city needed to be taken into account. It was not possible to make decisions that would raise the costs of bus traffic significantly. 
Measures  FI_HEL_II:3, (Ref. 01, page 48), II:5 (Ref. 01, page 51), II:8-10 (Ref. 01, page 54-55) and FI_YTV_III:3, Ref. 02, page 34), III: 6 (Ref. 02, page 36), III:7-8 (Ref, 02, page 37), III:10-11 (Ref. 02, page 39) _
Public transport infrastructure investments and other traffic measures are progressing according to plan. However, they are very long-term measures and they were estimated to have had no discernible impact on air quality in 2010, because the time span was too short for the impacts to be realized. 

Other measures: FI_HEL_I:1-5, II:1, III:3; FI_YTV_II:1-14; III:1, III:10-12
Other measures have been carried out according to plan, but they are very long-term measures and they were estimated to have had no discernible impact on air quality in 2010, because the time span was too short for the impacts to be realized. 

Reference:
Irene Lilleberg, Tuija Hellman, 2011. Liikenteen kehitys Helsingissä vuonna 2010 Helsingin kaupunkisuunnitteluviraston liikennesuunnitteluosaston selvityksiä 2011:2, (page 37). http://www.hel2.fi/ksv/julkaisut/los_2011-2.pdf
Form 4a Not filled because the used reference year is 2010.


Form 4b 
sub c NO2 concentration. Units are µg/m3.

Modelling of NO2 concentration (see more detailed description in Appendix 3)
For modelling NO2 concentrations in Helsinki we used a street canyon model (Operational Street Pollution Model (OSPM)) developed by the National Environmental Research Institute, Department of Atmospheric Environment, Denmark.

We have used emission factors from the HBEFA (version 3.1) database for congested traffic for most of the vehicles. Because of lack of sufficient EEV data in the HBEFA database, for EEV buses we have used the emission factors based on the RASTU project. According to the results of the RASTU project the emission factors for EEV buses are 30 % better than for EURO 4 buses.
The estimated exceedance area is 8 km of street canyons in the centre of Helsinki city. According to our measurements and modelling results the street canyon Töölöntulli is the most polluted site in Helsinki and thus the most challenging site in terms of achieving the limit value by 2015. 

2015 data
Background concentration data measured at the urban background station (Kallio) is used from year 2010. The annual NO2 background concentration is expected to decrease 1 % per year. The meteorological data is from year 2010.
The share of diesel passenger cars in the city centre is assumed to be 30 % in 2015. Primary NO2 is assumed to be 20 % of total NOx emissions. 

The vehicle fleet is renewed according to the normal rate and so there are some known improvements in vehicle technology (BAU 2015). 

The total number of vehicles and their distribution in different vehicle categories in 2015 are estimated by City of Helsinki, City Planning Department. The number of vehicles is expected to decrease at Töölöntulli because of increased attractiveness of public transport and improved public transport connections (traffic volume forecast 2015). The projection also includes improvements in vehicle technology.
The City Board of Helsinki decided on 31.5.2010 to implement an environmental zone in the city centre. There are among other things applied stricter emission criteria for urban buses. So the renovation of buses is faster than in the BAU 2015 projection (environmental zone 2015). The estimated percentage of urban buses falling into different emission standard categories is based on information from the Helsinki Regional Transport Authority HSL. 

2010
2011
2012
2013
2014
2015

euro 1 
1 %
0 %
0 %
0 %
0 %
0 %

euro 2
31 %
17 %
15 %
10 %
5 %
0 %

euro 3
29 %
29 %
27 %
25 %
22 %
15 %

euro 4
7 %
7 %
7 %
7 %
7 %
7 %

euro 5
4 %
4 %
4 %
4 %
4 %
4 %

EEV
28 %
43 %
47 %
49 %
48 %
53 %

euro 6



5 %
14 %
22 %

The projection also includes improvements in vehicle technology and an estimated decrease in the number of vehicles.
It is assumed that traffic is smoother because there is less traffic (smoother traffic). The average speed is 3 km/h higher than in the BAU 2015 projection. The projection also includes improvements in vehicle technology, an estimated decrease in the number of vehicles and stricter emission criteria for urban buses.


Results:
It is possible to achieve the limit value in Helsinki by 2015 but not earlier (see figure 7). 

Table 1 Modelled NO2 concentrations in the present state in 2010 and in projections for 2015 in the street canyon Töölöntulli.
	Töölöntulli
	Vehicles / day
	Concentration µgNO2/m3

	2010


	46 000
	57

	BAU 2015

Improvements in vehicle technology


	46 000
	44

	Traffic volume forecast 2015

The number of vehicles decreased


	41 000
	42

	Environmental zone 2015

Urban busses: changes in emission standard categories


	41 000
	40

	Smoother traffic 2015

Average speed +3 km/h
	41 000
	39
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Figure 7. Modelled NO2 concentration in the different projections.

Note to Form 5 A 
See Appendix 4 “Note to Forms 5 A and 5 B”

Annex to Form 5 a

sub b Units are t NOx/1.8 km/year. 1.8 km is the length of the estimated exceedance area in the street canyon Töölöntulli. Emissions in 2010 without measures have been estimated using traffic volumes from 2006, which result in a lower average speed than in the present state 2010. See Appendix 3 figure 4.
sub c Units are t NOx/1.8 km/year. 1.8 km is the length of the estimated exceedance area in the street canyon Töölöntulli. The emission reduction in 2010 is the result of the traffic measures in the Air Quality Action Plan.
sub d NO2 concentration. Units are µg/m3. Local action plans have no impact on regional background concentrations. They have some effect on urban background but mostly they affect local NO2 concentrations. Based on an expert evaluation the effect on urban background was estimated as 15 % and the effect on local concentrations as 85 %. 
sub e Units are µg/m3.

Note to Form 5 B 
See separate document “Note to Forms 5 A and 5 B”

Annex to Form 5 b

sub b and c Units are t NOx/1.8 km/year. 1.8 km is the length of the estimated exceedance area in the street canyon Töölöntulli.

sub d NO2 concentration. Units are µg/m3. 

sub e Units are µg/m3.
Table 2. NOx emissions in the street canyon Töölöntulli in the different projections.
	Töölöntulli 2015
	t/ 1.8 km /year

	BAU
	21

	Traffic volume forecast
	18

	Environmental zone
	15

	Smoother traffic
	14



Annex A to Form 7

Traffic measures are very long term measures which were estimated to have had no discernible impact on NO2 concentrations in 2010, because the time span was too short for the impacts to be realized. 

 The Air Quality Action Plan was adopted in 2008, and its effect is expected to be fully realized by 2015 - 2016. For example the western subway line to Espoo and Jokeri II bus line will be opened in 2015. 

Annex B to Form 7

sub d Units are tons of NOx/1.8 km/year. 1.8 km is the length of the estimated exceedance area in the street canyon Töölöntulli.

sub f NO2 concentration. Units are µg/m3. 


Table 3. NOx emissions (tons of NOx/1.8 km/year) in the street canyon Töölöntulli in different sceanrios. 
	Töölöntulli 2015
	t/ 1.8 km /year

	BAU
	21

	Traffic volume forecast
	18

	Environmental zone
	15

	Smoother traffic
	14
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