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Abstract — Air quality in the city of Riga is evaluated from
direct monitoring results and from accounting registered air
pollutants in the city. It is concluded that from all air polluting
substances listed in the European Commission directives, only
nitrogen dioxide NO, and particulate matter PMy, exceed the
limits. In assessing the projected measures to improve air quality
in Riga, it can be concluded that the implementation of cleaner
fuels and improvements in energy efficiency of household and
industrial sectors will decrease particle pollution, but measures in
the transport sector will also contribute to reducing air pollution
from nitrogen oxides.
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I. INTRODUCTION

Good air quality in the urban environment is an important
issue for a city’s sustainable development and the prosperity of
its population. Riga is the largest city in Latvia with high
economic activity — industry, building, sea port and dense traffic
flow. Various air pollutants (nitrogen oxides, sulfur oxides,
hydrocarbons, particulates, etc.) are emitted into the atmosphere
from traffic and boiler stacks (including households), industrial
processes. Nitrogen and sulfur oxides in the air can form acid
rain and thus contribute to soil acidity increases. NO, irritates
the respiratory system and lowers the body's resistance to
disease [1]. Smaller dust particles (with a diameter of 10 um
(PMyg) and smaller PM, 5 and PM, o) can penetrate deep into the
lungs, causing a variety of lung diseases. Asthma patients and
children are especially sensitive to the presence of contaminants
in the atmosphere [2].

To assess the level of air pollution in Riga, the most
important air pollutants [the targets and thresholds of which are
defined in Regulations [3] of the Cabinet of Ministers of the
Republic of Latvia (harmonized with European Union
directives 1999/30/EC and 2008/50/EC) on air quality] are
monitored. Currently, monitoring of air quality in Riga is
provided by a network consisting of 3 municipal monitoring
stations, 3 stations of national monitoring network (Latvian
Environment Geology and Meteorology Centre - LEGMC), and
two special purpose air quality monitoring stations (AQMS)
located in the Freeport of Riga [4]. Assessment of air quality in
Riga indicates that the defined thresholds are exceeded for
nitrogen dioxide NO, and particulate matter PM,, since 2005 (at
urban traffic stations at Kr.Valdemara 18 and Brivibas 73) [5].

To improve air quality and reduce pollution in Riga, an
action program (2004-2009) was implemented which included
different measures [6]. For example, a zoning map of Riga for
pollution with NO, was made accordingly and the Riga City
Council Regulation was issued, which determines the need to
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prevent establishing new stationary sources of air pollution in
areas where current air pollution exceeds the air quality
standards. The Riga Development Plan 2006-2018 includes
detailed information on measures that will improve air quality
in Riga according to the action program on air quality
improvement [7]. According to Latvian regulations and EU
directives, the action program must be reviewed at least every
five years; therefore, the second action program (2011-2015)
was elaborated in 2010. Nevertheless, due to non-compliance
with air quality standards, on 28 January 2010 Latvia received
the European Commission's formal notice of the infringement
procedure (Case No. 2008/2195), which indicates that the
submitted air quality assessments of 2007 and 2008 show that
the agglomeration of Riga has exceeded the threshold for
human health for particulate matter PMy, - the annual limit
value (40 pg/m®) and the daily limit (50 pg/m® of the calendar
year may not be exceeded more than 35 times). This suggests
that the first action program was not effective enough to ensure
that air quality thresholds are met in Riga [8], and further
improvement options have to be identified these are
summarized hereinafter in this article.

I1. AIR QUALITY IN RIGA FROM MONITORING RESULTS

A. Particulate matter concentrations (PM;, and PM,5)

Particles PMyq include both fine (PM,5) and course (PM;5.10)
fractions and are often determined by the source of origin [9].
Fine particles are associated primarily with combustion from
different stationary and mobile sources: vehicle exhausts,
household or industrial chimneys/stacks, particularly in the case
of biomass fuels. Burning of branches and leaves in private
gardens in spring and autumn seasons, as well as burning of dry
grass around Riga in spring also increases urban background
pollution with particulate matter [5,9]. Coarse particle fraction
originates mainly from rough-wheel dust on the streets, various
construction works, heavy cargo transport and handling in the
port (coal, mineral fertilizers) [10]. To evaluate particle
concentrations in the city centre, we used data from three
different measuring instruments located within a short distance
(300-500 m): Thermo ESM Andersen FH 621-R measures PMyq
concentrations on Kr.Valdemara iela, SM200 ADAM
(Atmosperic Dust Automatic Monitor, Opsis AB) measures
PM, and PM2.5 concentrations on Brivibas iela, and Grim
Environmental Dust Monitor EDM 165 measures PM;y, PM,5
and PMy 4 concentrations on Kr.VValdemara iela 48 (Air Quality
Monitoring Station of Faculty of Chemistry of University of
Latvia (UL)).

Within the period of 2005 - 2010, the PM,, concentrations in
Riga exceeded the annual average concentration of 40 pg/m®
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only on densely congested traffic streets — Brivibas and K.
Valdemara, while the city background was well below the

threshold value [5] (Table 1).

TABLE |
PARTICULATE MATTER PM;o ANNUAL AVERAGE CONCENTRATIONS IN RIGA 2005- 2010 YEARS [5].

Air Quality Monitoring Station

2005 |2006 (2007 |2008 |2009 |2010

Brivibas Street 73

54.1 544 [53.2 |485 (38,6 |38.9

Kr.Valdemara Street 18

48.4 51.8 [46.0 |439 (399 |41.9

Viestura Prospect

336 238 |20.2

Tvaika Street (Free Port AQMS)

32.0 35.0 28.7 |25.0 |20.4 (245

According to the Latvian Cabinet of Ministers’ Regulation
[3], the daily average of particulate matter PMy, concentration
must not exceed 50 pg/m® more than 35 calendar days per
year. However, measurements in the air quality monitoring
stations (Brivibas and Kr.VValdemara) located in places with
heavy traffic load indicate exceeding of this requirement
noticeably (Figure 1).

B Brivibas Street —
Kr.Valdemara Street _|

2006 2007 2008 2009 2010

Fig. 1. The number of dusty days in the city centre streets (bold line in Figure
— number of allowed 35 days per year) [5].

Analyzing the average daily PMy, concentration measured
in three stations, the dependence of the season is observed.
Thus, for example, in winter (January 2010) the average daily
PM,y, concentrations measured in all three stations were
changing very similarly (Figure 2), but in spring (April 2010)
the measured PMy, concentrations were sometimes even
showing an opposite trend (Figure 3).
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Fig. 2. Average daily PM;, concentrations in January 2010.

In Figure 3 the data are from — Kr.Valdemara 48 (PM10Gr);
Brivibas Street 73 (PM10Br) and from Kr.Valdemara 18
(PM10Vd) (Riga City Council, LEGMC, UL).
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Fig. 3. Average daily PMj, concentrations in April 2010 (PM10Gr —
Kr.Valdemara 48; PM10Br — Brivibas Street 73; PM10Vd — Kr.Valdemara
18; data from Riga City Council, LEGMC, UL).

This suggests that in the winter season, when air
temperatures are low and humidity high (the probability of
aerosols to form is also high), the air pollution in the Riga
centre is similar in different places and is determined mainly
by urban background pollution, which consists of various,
both stationary and mobile, emission sources. In the spring
and summer seasons, however, air pollution in each local
street develops differently, determined mainly by local
emission sources at each site.

From 2010 the target value for human health protection is
set for fine particles PM, s — the annual average concentration
25 pg/m® [3]. Monitoring data in Riga shows [11] that
measured concentrations on Brivibas were within the range of
27-30 pg/m®. Analyzing the contribution of coarse particles to
measured PM;q concentrations, it can be noticed that there is a
greater contribution from fine particles in the winter season—
Figure 4 (data from Grim Environmental Dust Monitor EDM
165 — Kr.Valdemara 48, compiled from two years (2010:
January-September and 2009: October-December)).

The European Commission has issued a guidance in order
to assess the coarse fraction (PMy-PM;5) in recorded PMyq
values which exceed the guideline level for average daily
concentration (50 pug/m?), arising from salt and sand spreading
on the street in winter [12]. The calculation procedure is based
on three main conditions:

- Street is strewn with salt and sand;
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- The road surface is dry;

- The relationship between PM, s/PMy < 0.5.
As observed in Figure 4, the coarse fraction (PMy-PM;5) in
average monthly PM,, concentrations does not exceed 50%.
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Fig. 4. Average monthly concentrations of particles PMio, PM;s, PMyg
(proportionally to PM10=100%) on Kr.Valdemara 48 in Riga (data for 2010
(January-September) and for 2009 (October-December) from UL).

However, when looking at average PMy, daily
concentrations of individual winter months, it can be noticed
that there are at least 1-3 days per month, when the quantity of
coarse fraction in PMy, is more than 50% (for example, see
January 2010, Figure 5).
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Fig. 5. Average daily concentrations of particles PMjy, PM,s, PMy
(PM1,=100%) on Kr.Valdemara 48 in Riga (data for 2010 January from UL).

It should be noted that the above described results are
obtained from the measurements using one instrument based
on a laser beam scattering effect (Grim Environmental Dust
Monitor EDM 165 — Kr.Valdemara 48). Officially reported
PMj, and PM;5 concentrations [11] are measured with two
different SM200 ADAM (OPSIS) instruments in AQMS at
Brivibas 73 with different air sampling flows (PMy, sampling
with 1 m¥%h, PM,s sampling with 2.3 m%h). Using
measurement data from this monitoring station, it is estimated
[11], that the salt and sanding effect can be attributed to 12
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days in 2010, when exceedance of the average daily PMy,
concentrations were recorded.

A report [11] also estimates that when taking into account
the spreading of salt and sand on the street in winter, as well
as natural factors on the PMy, daily average concentrations,
the number of days when the concentration exceeds 50 pg/m®
is significantly lower on AQMS at Brivibas 73. However, the
number of the exceedance in both AQMS (Kr.Valdemara 18
and Brivibas 73) was still above the guideline - 35 days a year.

B. Nitrogen oxides and other pollutants

The main source of nitrogen oxides in the air are heat power
plants and residential heating stoves, as well as internal
combustion engines in vehicles. During burning at higher
temperatures in the air atmosphere (above 650°C), nitrogen is
combined with oxygen forming various oxides, of which the
most significant air pollutant is nitrogen dioxide [13]. Vehicle
emissions account for approximately 80-85% of the recorded
nitrogen dioxide (NO,) concentrations in Riga [5]. The air
quality monitoring data within 2005-2010 at the Brivibas and
Kr.Valdemara streets are often above the guideline — the
annual average concentration is 40 pg/m? (Figure 6).

The concentration of sulfur dioxide (SO,) in Riga depends
on the season — it is higher during the heating season (autumn,
winter) [5].
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Fig. 6. Nitrogen dioxide annual average concentrations in Riga 2005-2010
years (data from the Riga City Council AQMS).

Sulfur dioxide belongs to those emissions, which can be
carried far from the place of emission, so some contamination
has been brought to the city centre from different districts of
Riga by wind. The concentration of sulfur dioxide measured in
background and street level air monitoring stations in Riga
during 2004-2009 does not exceed the thresholds [the hourly
limit value for human health - 350 pg/m? (not to exceed more
than 24 times a calendar year), and the daily limit for human
health - 125 pg/m® (not to exceed more than three times per
calendar year)]. Slightly higher levels of sulfur dioxide
concentrations are observed in the Sarkandaugava and
Vecmilgravis districts of Riga, where the main source of
pollution are companies from the Freeport of Riga, because oil
and coal tankers use diesel fuel with high sulfur content
(according to the EU and Latvian legislation, the sulfur
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content in fuel is limited, but tankers typically are not
registered in Latvia, or even in Europe, therefore Latvian
legislation does not apply them).

Carbon monoxide (CO) in Riga originates mainly from
combustion processes in internal combustion engines of
vehicles and in heat production plants, boilers, which burn
gas, oil, wood briquettes, chips or peat. As it is shown by
measurements, the carbon monoxide concentration in Riga
does not exceed the guideline (8 hour limit value for human
health - 10000 pg/m?) for the period from 2004 to 2010 [5].

I1l. THE NATURE AND ASSESSMENT OF AIR POLLUTION IN
RiGA

Air quality in Riga is affected by pollution from stationary,
mobile sources, as well as transboundary pollution. Pollutant
concentrations in urban areas are also affected by climatic
factors, such as the strength and direction of wind, as well as
rainfall. During combustion of fuels, different pollutants are
emitted in the atmosphere, while the quantity and chemical
composition depends on the fuel quantity and type used. The
largest source of particulate emissions in Latvia is heat and
energy production, including the household sector [5,9] —
Figure 7. It is estimated that wood (biomass) burning is
contributing up to 43% of the total particulate emissions [14].

Industry
30%

Household
56%

2 Traffic
14%

Fig. 7. Emissions of particulate matter PMy, in Riga by sector breakdown of
the 2009 [5].

Natural gas (imported from Russia) is the most widely used
source in Latvia to produce heat and electricity; oil products
and coal are used in relatively small quantities [9]. Compared
with other co-generation forms that are used to produce heat
and electricity, the burning of natural gas produces small
particle emissions, while exhausts from the combustion of ail
products and coal consist of both fine and coarse particles and
their precursors [9]. The biomass (wood) usage rate in Riga
might increase in the next years and, therefore, air pollution
with particulate matter will increase. In accordance with the
objectives of fuel diversification from fossil to renewable
(scheduled in EU directives and in the Riga District Heating
Development Concept 2006-2016 (JSC Rigas Siltums), the
share of woodchips in Riga will reach around 10% in 2015
[15]. Nevertheless, the energy policy in Latvia, in general, and
the support mechanisms for renewable energy sources, in
particular, have suffered from inconsistencies and, despite
public interest in these issues and the EU’s legal requirements,
have been of interest to businessmen involved in politics [16].

Exhausts form fuel combustion in vehicles contain particles
(fine and ultra-fine fraction), as well as carbon oxides,
nitrogen oxides, hydrocarbons. These emissions are dependent
on the age of the vehicle and the fuel used. Black carbon (BC)
or soot constituent in PM;, concentrations measured on
Kr.Valdemara [17] showed that the main source of BC
pollution is road transport and BC concentrations are directly
proportional to the intensity of traffic flow on the street. It can
be estimated that vehicles give an average of 15% from the
observed PMgy, concentrations. To reduce this part of
pollution, it is recommended to use alternative vehicles — with
cleaner fuel (biogas), electric (hydrogen) vehicles or to reduce
the number of cars on the streets.

IVV. ACTIONS TO IMPROVE AIR QUALITY IN RIGA

Riga’s second action program to improve air quality was
developed and approved by the Riga City Council on 6 June
2011 and will be available for download from the webpage of
Riga City Development Department [18]. A short discussion
about the main measures in this program is given below.

Reduction of traffic intensity in the city is one of the most
significant potential measures to reduce concentrations of
particles and nitrogen oxides, therefore improving air quality
by the relevant thresholds. Complex planning is necessary
because the total number of vehicles in Riga is predicted to
grow within the next years (Riga and the greater Riga
Mobility Plan RPMP [19]). This should be taken into account
in the medium and long-term planning in order to avoid the
so-called "rebound" effect to the consequences of taken air
quality improvement measures. In this case, the planning of
traffic flow optimization needs stronger measures, such as a
rush-hour tax for driving into the centre at certain times.
Experience from the Riga’s first action program to improve air
quality showed that the average number of vehicles crossing
Vansu Bridge per day decreased by 8% when a new bridge
(Dienvidu Bridge) was opened (data from 2009). It is expected
that implementation of other large traffic infrastructure
projects in Riga (Austrumu trunk road to the sea port, Brivibas
substitute road, North crossing of the River Daugava, etc.) will
reduce the amount of traffic in Riga’s city centre [19].

The next important task is the promotion of infrastructure
for low or zero-emission vehicles in Riga. Possible measures
to be implemented are:

1) ldentify and apply a more favorable parking policy and tax
for electric, hybrid and hydrogen vehicles in Riga
municipal parking places;

2) Develop a special support program (national or municipal)
to promote zero-emission vehicle usage in Riga;

3) Tax relief legislation for low- or zero-emission vehicles in
Riga (Latvia);

4) Equip vehicle parking facilities with charging points for
electric/hybrid cars;

5) Continue work on the development of planned bicycle
roads and opening of bicycle rental points according to the
measures of RPMP [18];

6) Update Riga City public transport bus parks with zero-
emission buses to gradually replace internal combustion
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engine buses with zero-emission hydrogen buses; create a
hydrogen filling station network in Riga.
Specific measures are suggested to improve the cleanliness
of streets in Riga: regular street cleaning by using dust-
absorbing machines (especially in the spring season);
spraying of streets during longer periods of dry weather;
research on technologies for processing the surface of
streets with specific binding solutions to capture particulate
matter, and the possibilities to implement this technology in
Riga; promote the usage of non-cleat winter tires during the
winter season in Riga.
Accordingly, to respect air quality aspects related to the
choice of fuel for heat production in Riga, the following
proposals are suggested:
oReplace coal for heating with cleaner fuels to reduce
emissions of air polluting substances;

oExamine the possibility to replace lower quality biomass
fuels with higher quality grade fuel for heat and combined
heat/electricity production units;

oPromote technologies of heat recovery from flue gas;

olmplement measures to reduce heat loss in heat transfer
pipes and buildings;

oTake actions to increase the energy efficiency of multi-
apartment buildings;

oFormulation of proposals for amendments to existing
legislation in order to reduce air pollution from heating
boilers used in individual houses;

o Develop special policies to promote access to the centralized
heating network in the centre of Riga;

oRaise awareness to inhabitants of Riga about the quality of
wood fuel used to produce heat in relation to the impact on
air pollution;

oPromote the implementation of heat pumps and solar
collectors for heat and hot water supply in individual houses
and municipal houses/offices.

An important task is the involvement of general public
and non-governmental organizations to participate in the
creation of an interactive information exchange system about
air pollution topics in Riga.

V.CONCLUSIONS

When assessing the projected measures to improve air
quality in Riga, it can be concluded that the implementation of
cleaner fuels and improvements in energy efficiency of
household and industrial sectors will give greater effect to
decrease air pollution by particles, but the planned measures in
the transport sector will contribute to reducing air pollution
from nitrogen oxides.

REFERENCES

1. Dominici, F., Peng, R.D., Bell, M.L., Pham, L., McDermott, A.,
Zeger, S.L., Samet, J.M. Fine Particulate Air Pollution and Hospital
Admission for Cardiovascular and Respiratory Diseases. JAMA,
2006, vol 295, N 10, p. 1127-1134.

2. Kleinman, M.T. The Health Effects of Air Pollution on Children.
[Online] 2000, Department of Community and Environmental
Medicine, University of California, Irvine [Accessed 27.06.2011].
Available:
http://www.agmd.gov/forstudents/health_effects_on_children.pdf

76

3. LR Cabinet Regulation No 1290 (03.11.2009) "On Air Quality"

4. Riga City Council, Department of Housing and Environment: Air
pollution measurement results in Riga 2010. Riga, 2011. February.
[Accessed 27.06.2011]. Auvailable:
http://mvd.riga.lv/uploads/videgaiss/riga_gaisa_kvalitate_2010.doc

5. Kleperis, J. Air quality assessment in Riga for the period 2004-2009.
City Development Department of Riga City Council, Report of
INTERREG IVB project "Baltic Sea Region Network Project - Eco-
region (EcoRegion), Riga, 2010.

6. Action Plan to Improve Air Quality in Riga (2004-2009), Riga, 2003
[Accessed 27.06.2011]. Auvailable:
http://mvd.riga.lv/lv/vide/gs_kvalt_progrm/

7. Riga Development Plan 2006-2018: http://www.rdpad.Iv/en/rap_en/

8. Kleperis, J. The First Riga Action Program for the Improvement of
Air Quality: Achievements and Challenges. Environment And
Sustainability Profile For Riga, Riga City Council, Riga
Sustainability Management Centre “Agenda 217, Riga, 2007, p. 13-
22.

9. Brémere, |., D. Indriksone, Plate A. Study of particulate emissions
sources, impacts on air quality and pollution reduction measures to
be implemented in Latvia. Baltic Environmental Forum; Report for
LEPF Project No 1-08/638/2006, Riga, 2008 [Accessed 27.06.2011].
Available: http://www.bef.Iv/394/684/

10.  Guidelines for the preparation of vehicle-related PM; and PM,5
pollution modeling in Latvian conditions, LTD ELLE, Riga, 2008
[Accessed 27.06.2011]. Auvailable:
http://www.lvaf.gov.Iv/faili/petijumi/3_transport_lasit_talak.pdf

11. The assessment of the salt/sand spreading and effect of natural
sources on the concentrations of particulate matter PMyo in zone
LV0001 "Riga". LEGMA, Riga, 2011 [Accessed 27.06.2011].
Available:
http://www.meteo.lv/upload_file/lGADA%20PARSKATI/Zona_Riga
_sals_dabisk_nov_150311.pdf

12.  Commission staff working paper “Establishing Guidelines for
Determination of Contributions from the re-suspension of
particulates following the winter sanding or salting Of Road Under
the Directive 2008/50/EC", SEC (2011) Working Paper 207 final
version of the European Commission, Brussels, 15.2.2011.

13.  Seinfeld, J. H. Atmospheric Chemistry and Physics of Air Pollution.
John Wiley & Sons, New York. ISBN 0-471-82857-2, 1986.

14.  Latvia’s Informative Inventory report 1990-2005 under CLRTAP.
LEGMA - Latvian Environment, Geology and Meteorology Agency,
2007, Riga, 2007.

15. Riga Sustainable Energy Action Plan for 2010-2020. Riga Energy
Agency, 2010 [Accessed 27.06.2011]. Auvailable:
http://www.rea.riga.lv/files/RIGA_SEAP_2010-2020_EN.pdf

16. Latvian energy policy: towards a sustainable and transparent energy
sector. Ed. Andris Spruds (editor), 2010 [Accessed 27.06.2011].
Available:
http://www.sfl.Iv/upload_file/2010%20gads/LatvianEnergyPolicy.pd
f

17. Jankovska, S. Aerosol concentration variation analysis in Riga.
Master's thesis. University of Latvia,, Faculty of Geography and
Earth Sciences, Environmental Sciences Division. Riga, 2008.

18. Action Program to Improve Air Quality in Riga (2011-2015):
http://www.rdpad.Iv/services/press_release/

19. Riga and PieRiga Mobility Plan. Final Report. Latvian Republic
Ministry of Transport, 2010. [Accessed 27.06.2011]. Awvailable:
http://www.sam.gov.Iv/images/modules/items/PDF/item_3008_LET1
06-1_050-rapd-_final_report_RPMP.pdf.

Janis Kleperis, Dr.phys., senior research scientist
and head of Hydrogen and renewable energy
materials at Institute of Solid State Physics (ISSP),
University of Latvia. Janis Kleperis has been part
of scientific staff of ISSP since 1973. The main
research area is materials and technologies for
renewable energy sources. He has participated in
various local and international projects related to
material science, energy and environment; and is
an author of more than 135 scientific publications.
Janis Kleperis has the Diploma in semiconductor
physics from the University of Latvia (1975) and
doctoral degree Diploma on PhD thesis “Research of Colour Centres in




Scientific Journal of Riga Technical University
Environmental and Climate Technologies

DOI: 10.2478/v10145-011-0030-2

2011
Volume 7

Tungsten Trioxide and Related Transition Metal Oxides” was defended in
1984.

Fields of Specialization of Janis Kleperis are: semiconductor physics, material
science, optical and electrical properties of materials, solid state ionics,
electrochromic phenomena, chemical gas sensors, instruments with artificial
intellect (electronic nose), hydrogen gas sensors, materials for hydrogen
storage, hydrogen alloys for metal hydride batteries; electrolysis, membranes
and MEA for fuel cells; DOAS for air pollution monitoring; air pollution
measurement, emission calculations, forecasts.

Janis Kleperis is the member of International Society of Electrochemistry.
Address: Kengaraga street 8, LV-1063, Riga, Latvia

Phone: + 371 67262145, mobile: + 371 26436513

E-mail: kleperis@Ilatnet.lv

Gunars Bajars, Dr.chem., senior research scientist,
Institute of Solid State Physics (ISSP), University
of Latvia. Gunars Bajars has been part of scientific
staff of ISSP since 1979. The main research area is
alternative energy sources. He has participated in
various local and international projects related to
material ~ science, ecodesign, energy and
environment. He is an author of more than 150
scientific publications. He has the Diploma in
chemistry from the University of Latvia (1979) and
doctoral degree Diploma on PhD thesis ,,Physical
and chemical processes in electrochromic systems with solid electrolytes” was
defended in 1987.

One year (1988-1989) Gunars Bajars was a guest researcher in the field of
solid electrolytes at the Institute of Electrochemistry, Vienna Technical
University. He was an assistant professor (1996-2002), vice-rector (1998-
1999) and rector in Vidzeme University College, as well as vice-rector (2002-
2003) in the School of Business Administration Turiba. In this period the
research interests were related to sustainable development and tourism.
Gunars Bajars is the member of International Society of Electrochemistry and
guest editor of Solid State lonics journal.

Address: Kengaraga street 8, LV-1063, Riga, Latvia

Phone: + 371 67187817, mobile: + 371 29579841

E-mail: gunars.bajars@Iu.lv

Ingrida Bremere (MSc.) holds a degree in
environmental sciences from the University of
Latvia and in environmental engineering from the
UNESCO-IHE Institute for Water Education (Delft,
The Netherlands). She has of 10 years research
work experience at the Latvian Academy of
Sciences. Since 2002, she is associated with BEF-
Latvia and works as a senior environmental expert
and project manager. The main field covers
capacity  building  for  municipalities on
implementation of EU environmental legislation, as
well as research and preparation of studies and
publications on various environmental issues. The special focus is on energy
efficiency, air quality, use of renewable energy sources and consumption
patterns. She is the co-author of several publications related to improving the
energy efficiency of buildings and use of renewable energy sources in the
Baltic States.

Address: Antonijas 3-8, LV-1010, Riga, Latvia
Phone: +371 67357561
E-mail: ingrida.bremere@bef.lv

Martins Menniks, M.Sci.Geogr.

Riga City Council, Head of International Projects Division of City

Development Department

Address: Amatu street 4, LV-1050, Riga, Latvia

Phone: +371 29410699

e-mail: martins.menniks@riga.lv

l ~—— Arturs Viksna: Dr. Chem., Professor at the
’ University of Latvia, Faculty of Chemistry,

Department of Analytical Chemistry. A. Viksna

obtained his scientific degree in analytical chemistry

of ion selective electrodes at University of Latvia in

1993, but licentiate degree in Environmental

Sciences at Chalmers University of Technology and

University of Gothenburg (Sweden) in 1996. Now

he is vice-dean of Faculty of Chemistry and chair of

Analytical Chemistry of University of Latvia. He is

also a member of Virtual Institute of Reference

materials (VIRM) and research interests are related to development and

application of new analytical methods of trace elements for applications in the

studies of environmental pollution, archaeology, solar silicon and new

functional materials (including nano-) materials.

University of Latvia, Faculty of Chemistry,

Address: Kr. Valdemara 48, LV-1113, Riga, Latvia

Phone : +371-26400965

e-mail: arturs.viksna@Iu.lv

Agnese Osite, Dr. chem., professor assistant,
University of Latvia, Faculty of Chemistry,
Department of Analytical Chemistry. Agnese Osite
obtained her scientific degree in chemistry at the
University of Latvia in 2008 and the topic of the
doctoral thesis was about improvement of analytical
measuring cycle methodology in analyses of
particulate matter, surface waters and pine needles.
A. Osite has got work experience as a chemist since
1998, but since 2007 she has been part of academic
stuff of Faculty of Chemistry. The scientific studies
are devoted mainly to one of the most important
environmental polluters - ambient particulate matter and their chemical
analysis.

Address: Kr. Valdemara Str. 48, LV-1013, Riga, Latvia

Phone: +37129158914

E-mail: agnese.osite@Ilu.lv

Dmitrijs Pavli¢uks Bachelor of chemistry, Student,
Faculty of Chemistry, University of Latvia

Address: Kr. Valdemara Street 48, LV-1013, Riga, Latvia
e-mail: dOr0@inbox.lv

Janis Kleperis, Gunars Bajars, Ingrida Brémere, Martip$.Menniks, Arturs Viksna, Agnese Osite, Dmitrijs PavliCuks. Gaisa Kvalitate Riga un Tas
UzlaboSanas Risinajumi

Latvijas Republika ir sanémusi Eiropas Komisijas formalo pazinojumu parkapuma procediiras lieta Nr. 2008/2195 (2010.g. 28. janvaris), kura noradits, ka
Latvijas Republikas iesniegtie zinojumi par gaisa kvalitates novertgjumu 2007. un 2008.gada liecina, ka Rigas aglomeracija ir parsniegti Padomes 1999.gada
22.aprila Direktiva 1999/30/EK un Eiropas Parlamenta un Padomes 2008.gada 21.maija Direktiva 2008/50/EK par gaisa kvalitati un tiraku gaisu Eiropai dalinam
PMyp noteiktie robezlielumi cilvéka veselibas aizsardzibai - gada robezlielums (40 pg/m®) un diennakts robezlielums (50 ug/m®, ko kalendara gada laika nedrikst
parsniegt vairak ka 35 reizes). Tapéc svarigi ir izvertét gan PMyo rasanas avotus, gan to relativo Ipatsvaru kopg&ja piesarnojuma radisana.

Raksta izvertétas Riga registrétas smalko dalinu PMy, koncentracijas un analizétas dienas, kad veidojuSies normativu parsniegumi, censoties identificét lokalo
piesarnotaju, atmosferas apstaklu un ari piesarpojuma parneses ietekmes. Gaisa kvalitates noveértg§jumam izmantoti dati, kas ieguti tieSo mérijjumu cela pilsétas
teritorija izvietotajas monitoringa stacijas (Rigas domei piederosajas gaisa monitoringa stacijas Kr. Valdemara iela 18 un Brivibas iela 73), ka ari Latvijas
Universitates Kimijas fakultates veiktais smalko dalinu monitorings Kr.Valdemara iela 48.

PMj, gada vid&jo koncentraciju izvert€jums Riga visas monitoringa stacijas, kas kontroleé PM; piesarnojumu liecina, ka tikai stacijas, kas atrodas ielas ar
intensivu transporta satiksmi (Brivibas iela, Kr,Valdemara iela) vérojami $1 robezlieluma parsniegumi, kas gan pedgjos piecos gados uzrada tendenci
samazinaties vidgji par 2% gada. Divus pédgjos gadus Brivibas iela PMyo gada vid€ja koncentracija pat neparsniedz robezlielumu, savukart Kr.Valdemara iela
2009.g. ta bija zem normativa, bet 2010.g. drusku parsniedza to. Lidzigi smalko dalinu PMyo diennakts vid&ja koncentracijas parsniedz 50 pg/m?®.vairak ka 35
kalendara dienas gada tikai gaisa monitoringa stacijas, kas Riga atrodas intensivas transporta satiksmes zona (uz tipiskam kanjona ielam ar intensivu transporta
satiksmi Kr.Valdemara iela 18 un Brivibas iela 73). Gaisa monitoringa stacijas Kr.Valdemara iela dati rada, ka PMjo diennakts koncentraciju parsniegumiem ir
tendence samazinaties — vid&ji par 9 % gada, un, ja saglabasies esosa tendence, tad 2015. gada parsniegumu vairs nebis.

77



Scientific Journal of Riga Technical University
Environmental and Climate Technologies
DOI: 10.2478/v10145-011-0030-2 2011

Volume 7

Tadgl, planojot ricibas PMj piesarnojuma mazinasanai Riga, galvena uzmaniba pievérsta transporta intensitates samazinaSanai pilsétas centra kanjona tipa ielas.
Viens no galvenajiem pasakumiem biis transporta plismu optimiz€Sana un transporta izpliides gazu samazinaSana, jo tiesi intensiva automasinu noslodze uz
ielam paaugstina piesarnojumu ar smalkajam dalinam, slapekla oksidiem, tvana gazi un ogliidenraziem. Planots pilniba novirzit smago transportlidzeklu plismu
no centra magistralém, pabeidzot Austrumu magistrali un izbav&jot Ziemelu $kérsojumu. lelu tiriSana un ielu mazga$ana ir batiska, seviski smilsu un puteklu
savaksana no visam vietam, kur tika kaisitas smiltis ziema, turklat pavasara un vasaras sausajas un karstajas dienas ielas var laistit specialu $kidumu, kas saista
smalkas dalinas pie ielas seguma. Uzsvars tiek likts arT uz nulles emisiju autotransporta (elektriskie un tidenraza auto) atbalsta pasakumiem pilsétas satiksme un
centra autostavvietas.

Anuc Kaenepuc, I'ynape baspc, Murpuna bpemepe, Maptunm Mennuke, Aprype Bukcna, Arnuece Ocure, JImutpuii ITannuyke. KauecTBo Bo3ayxa B
Pure u pemenus 1o ero yJay4ileHHIO

JlarBuiickas Pecny0iuka nonydmina oduimansHoe cooOmieHne EBporneiickoit komuccun 10 mponeaype Hapymenus B gene Nr. 2008/2195 (28 suBaps 2010
rona), rjie TOBOPUTCs, UTO mpenocrasieHHble JlaTBuiickoit PecyOinkoil 1aHHbIe 10 MOHUTOPHHTY KadecTBa Bo3ayxa 3a 2007 u 2008 ro mo3BOJISIOT CAENATh
BBIBOJI, YTO B PUre 1 ee OKpECTHOCTSX MPEBBIIICHBI HOPMBI Ut YacTull PMyo, yka3zanHbiX B aupekTuBax 1999/30/EK ot 22 anpenst 1999 rona Cosera EBpomnsl u
2008/50/EK ot 21 mas 2008 roma Espomneiickoro ITapnamenta u CoBera. [109TOMY BaXKHO OICHWTH BIMSHUE M BKIAJ] B 0o0IIee 3arpsi3HEHUs Yactuiiamu PM o
Pa3IMYHBIX HCTOYHHKOB.

B crartbe npoaHann3upoBaHbl JaHHbIC 110 KOHLEHTpAIMK YacTHI, PMip 1 0coboe BHUMaHME yEICHO JHSAM, KOIJia KOHLIEHTPALHs IIPEBbIIIaia HOPMBI, IbITAsCh
BBIIBUTh UCTOYHHK 3aTrps3HEHHS, IPUPOIHEIE YCIOBHS U BIMSHUE IIepeHoca JacTHIl. /ISt 9TOro HCIOIb30BAINCH JaHHbIE 2 CTaHIMH MOHHUTOPUHTA (HA yIHIIaxX
Bpusubac u Kp.Bangemapa), mpunaiexaimux PHxckoii 1yMme, 1 MOHUTOPHHT YaCcTHL, MPOBOAUMBIN Ha XUMUYecKoM (akynbrere JIaTBUIICKOro yHHBEPCHTETA
(tak ke Ha ynuue Kp.Bangemapa).

Pe3ynbTaTel M3MepeHHIT yKa3bIBAIOT, YTO NPEBHINIEHHE HOPM KOHIIEHTPAUH YacTHI] IPOUCXOJHIO Ha yIUIAX C HHTEHCHBHBIM JBIDKCHHEM, HO JaXKe TaM 3a
MIOCIIeIHHE TOABI HAOMIONAeTCs CHIDKEHHE KOHIIEHTpanui B cpenHeM Ha 2% B rox. Ilo pesynbraraM MOHUTOpHHIa Ha ynuie bpusmOac mocienHue 1sa roxa
KOHLIGHTpAIMsl HE IMPEeBbIIIalIa KPUTHYECKOro 3HaueHus1, Ha ynuie Kp.Bamngemapa B 2009 r. Hopma He Obuta npeBbiiieHa, a B 2010 r. HEMHOro NpeBbIIEHA.
TIpeBbllIeHre KPUTHYECKOTO 3HAUCHHS CPEIHECYTOUHOM KOHIEHTpaliH B 50 MKr/M® Gonee uem 35 JiHeil B Tofy HAGMIONATIOCH TAK e Ha YIMIAX KaHbOHHOTO
TUNA C MHTEHCUBHBIM JBIDKeHHeM. OJHAaKo JTOT IOKa3aTeNlb TAaK JKe CHIDKAeTcsl, B CpefHeM Ha 9%; NpH coXpaHeHHMH Takoil TeHumeHmmu k 2015 romy
MPEBBIICHUH HOPMBI HE Oy[IeT.

TakuM 00pa3zoM, IUIAHUPYS MEPBI 110 CHW)KEHUIO 3arpsi3HeHHs yactuuamu PMjp HEOOXOAMMO yaenuTh HauOouiblllee BHUMAHUE YIIMIIAaM KaHbOHHOTO THIIA C
HHTCHCHBHBIM JBIKEHHEM TpaHcropra. OqHuM U3 HanbOoiee 3Q(EKTHBHBIX MEPOIPHATUH SBISETCS ONTUMH3MPOBAHUE TPAHCIIOPTHOTO IOTOKA M CHIDKCHHE
BBIOPOCOB, T.K. IMEHHO aBTOMOOHJIbHOE IBIDKEHHE SBIIICTCA IIPUUMHON 3arpsA3HEHUs BO3yXa KaK MEJIKMMU YaCTUIIAMHU, TAK U OKCHIAMH a30Ta, yrapHbIM Ta30M
u yrieBopopogamu. Ilnanupyercs nepeBecTH TSDKENbI TPaHCIOPT Ha OKPY:KHbIE HOPOTH B 00XOJ IIEHTPA, 3aKOHYUB CTPOUTENLCTBO BocTouHOM MarucTpanyu u
noctpouB CeBepHYIO pa3Bsa3Ky. Takke BakHa yOOpKa YIHIL, 0COOCHHO mocie oOpabOTKM MX 3MMOM, U HX IIOJUB B CyXHe JHU BECHOH W JISTOM CHEHaIbHBIM
COCTaBOM, ITO3BOJIIIONIMM IIPUBSA3aTh MEJKHE YaCTHIBI K HMOKPBITUIO JOpOr. Takke HEOOXOAMMO NMPOBOIAWUTH MEPOIPHATHS, CTUMYIUPYIOIHME Iepexo] Ha
ABTOTPAHCIIOPT C HYJIEBOW SMUCCUEH (DIIEKTPUYECKHUI 1 BOJOPOIHBIH).
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