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1. Introduction 

Air pollution is a global problem that has a significant negative impact on human health and the state of the 

environment but also on the economic side. Although the topic is present on the EU's political agenda and 

actions are being taken to combat air pollution, much effort is still needed in all sectors and with all actors in 

order to achieve a sustainable solution to this problem.  

The latest annual report by the European Environment Agency on air quality1 shows that in European cities, still 

most people are exposed to levels of air pollution above the permissible, according to the World Health 

Organization criteria2. From the pollutants the greatest damage is caused by the fine particulate matter (PM), 

nitrogen dioxide (NO2) and ground-level ozone (O3).  

Currently, The Bulgarian Government is subject of an infringement procedure in the Court of Justice of the 

European Communities due to a non-compliance with the ambient air quality standards in 25 municipalities 

(World Bank, 2018). Pollution with PM10 remains a major problem for air quality in the country, with 88.7% of 

the population (from 3.5 million population living in settlements) being exposed to PM10 pollution levels above 

the permitted levels (MOEW, 20173). For Bulgaria as a whole, the biggest sources of air pollution are household 

heating (burning of solid fuels - mainly wood and coal) and emissions from traffic and public transport (to a large 

extent - emissions from diesel engines) (MOEW, 2017). According to the Emissions Inventory of the Ambient Air 

Quality Management Program for Sofia, 42% of the PM10 emissions are due to domestic heating and 57% is the 

share the emissions from the transport. At present, Bulgaria has no real problem with exceeded norms for 

nitrogen oxides and ozone but taking into account the expected climate changes that would lead to frequent 

drought and hot summers (Sofia Municipality, 2016), timely measures should be taken to prevent their 

exceedance. 

Ambient air quality on the territory of Sofia Municipality is controlled at 6 automatic stations, which are included 

in the National Environmental Monitoring System of the Ministry of Environment and Waters (MOEW). Data are 

measured in real time and send to the National Database and are published on the Sofia Municipality website. 

They still are considered preliminary and subject to verification. Once verified by the Executive Environment 

Agency (ExEA), the final data is published in quarterly newsletters issued by the ExEA.  

Meanwhile, air quality has become a topic of overriding public interest and public pressure for provision of real 

time data has grown. Within just one year, a network of hundreds of small and inexpensive sensors has been 

built on a private and voluntary basis in Bulgaria, which has become the main air quality reference for most of 

the people concerned. The network is presenting itself as follows: "We created AirBG.Info due to the complete 

information blackout regarding the air we breathe. We immediately created a map of Sofia at 

                                                           

1 https://www.eea.europa.eu/publications/air-quality-in-europe-2017  
2 http://www.who.int/  
3 http://eea.government.bg/bg/soer/2015/soer-bg-2015.pdf  

https://www.eea.europa.eu/publications/air-quality-in-europe-2017
http://www.who.int/
http://eea.government.bg/bg/soer/2015/soer-bg-2015.pdf
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http://airsofia.info. Today, after thousands of hours of volunteer work, we carry out over 100,000 daily 

measurements on the territory of Sofia." 

Unfortunately, analyses show that the quality of the above-mentioned data is not sufficient, especially during 

the winter period. The public interest, however, demonstrates that Sofia Municipality needs improved network 

of stations to measure air quality to provide reliable data.  

Currently (May 2018), Sofia Municipality is a partner in the implementation of the European project "Efficient 

use of innovative technologies for clean air" (AIRTHINGS), funded under the Balkans - Mediterranean Program 

(2014-2020) of the European Union. The project is aiming at fostering resource efficiency and climate change 

resilience including best available solutions to clean air.  

This report aims to assist Sofia Municipality in the implementation of project activities and, in particular, in the 

development of a guide to best global and European practices for the improvement of ambient air quality in 

cities. 

To achieve this goal, the following activities were carried out in the context of this survey:  

Activity 1: Evaluation of the technical aspects of the project 

 Evaluation of the international experience of projects related to the installation of intelligent analysers 

for ambient air quality measurement and forecasting systems; 

 Evaluation of best practices on the installation of analysers for ambient air quality measurement;  

 Evaluation of the possible technical solutions to reduce the pollution from household combustion by 

installing chimney filters;   

Activity 2: Evaluation of the communication-related aspects of the project 

 Evaluation of best practices on the provision of open data on air pollution (accessible via web or smart 

applications); 

  Evaluation of best practices regarding the communication of problems and measures related to air 

quality management.  

 

http://airsofia.info/
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2. Methodological approach   

The survey activities were carried out through: 

1. Desk research  

Desk research on the international experience related to the installation of intelligent air quality analysers and 

the possible technical solutions for the reduction of the pollution from household combustion was carried out 

in order to fulfil the planned activities. The most up-to-date relevant European strategic and guidance 

documents, online portals, platforms, websites, articles, presentations and reports were reviewed. Special 

attention was paid to the media coverage of the topic in individual EU Member States. The information gathered 

was structured in two main sections: (1) technical aspects of the survey and (2) communication aspects of the 

survey.  

2. Online questionnaire  

In addition to the desk research, an online questionnaire was developed for the purpose of the survey in several 

versions adapted according to the specific stakeholders. The questionnaire was sent to: (1) producers of sensor 

devices (16); (2) producers of chimney filters (14); (3) larger municipalities from different EU Member States (7); 

(4) experts - from ministries (11), NGOs and participants in European projects (13), (Annex I).  

3. Additional consultations with key stakeholders  

In addition to the online questionnaires, selected respondents were consulted, including producers and 

distributors (for Bulgaria) of sensors and chimney filters, communication agencies and coordinators of 

international projects (Life, Horison 2020). 

4. Overview of the legislative framework  

In the context of the survey, a review and a summary of the applicable regulatory framework at national and 

European level related to the conditions for the location of the air sampling points (sampling of sulfur dioxide, 

nitrogen dioxide and nitrogen oxides, lead, benzene, carbon monoxide and ozone) as well as the requirements 

for performance and quality assurance of the measurements were performed. At national level, the legislative 

act, which sets these requirements is Ordinance №12 of 15 July 2010 for air pollution standards4, which 

transposes the requirements of Directive 2008/50/EC of the European Parliament and of the Council of 21 May 

2008 on ambient air quality and cleaner air for Europe. Several Annexes to Directive 2008/50 / EC laying down 

rules on reference methods, validation of data and location of sampling points for the assessment of air quality 

assessment have been amended by Commission Directive (EU) 2015/1480 of 28 August 2015 year.  

5. Analysis of the gathered information  

On the basis of the wide-ranging desk research, consultations and correspondence with Bulgarian and foreign 

experts, online questionnaires and review of relevant documents, an analysis of the collected information was 

                                                           

4 http://dv.parliament.bg/DVWeb/showMaterialDV.jsp;jsessionid=C4701A1E3C04E39A4405C33D96F92486?idMat=115272  

http://dv.parliament.bg/DVWeb/showMaterialDV.jsp;jsessionid=C4701A1E3C04E39A4405C33D96F92486?idMat=115272


 

Проектът е съфинансиран от Програма „Балкани-Средиземно море“ (2014-2020) на Европейския съюз и  националния бюджет на Р 
България/ Project co-funded by the European Union and National Funds of the participating countries. 
 

6/23 

made. The analysis was also structured in 2 sections (1) with respect to technical aspects of the survey 

corresponding to the implementation of Action 1 of the survey scope and covering Tasks 1.1, 1.2 and 1.3. and 

(2) with regard to communication aspects of the survey corresponding to the implementation of Action 2 of the 

survey scope and covering Tasks 2.1 and 2.2.  

 

3. Review of the gathered information and analysis 

3.1. Evaluation of the technical aspects of the survey 

3.1.1. Evaluation of the international experience related to intelligent analysers for air 
quality measurement   

Based on the desk research on smart analysers for ambient air quality, six producers of sensor devices were 

selected from Italy, New Zealand, England, Germany, Switzerland and Finland, with those from Italy, New 

Zealand and Finland having also distributors in Bulgaria (Annex II). The producers were selected according to the 

main technical characteristics of the sensors (range of pollutant measurement, operating range of humidity, 

temperature range, accuracy and response time), price range, and the climatic characteristics of Sofia. 

Companies have been asked to provide more detailed information about the products they provide. Several 

producers have been consulted on the specifics of their products. The collected information was then 

summarised and analysed (Annex III). Of all researched models, the Orion SrL ETLOne sensor and Vaisala's 

AQT420 sensor were selected as most suitable for the objectives of Sofia municipality. These sensors can 

simultaneously measure PM10,2.5, NO2, CO, SO2, O3. Another advantage is that these manufacturers have 

representatives in Bulgaria, respectively Unitec and Finnconsult. Moreover, besides the product, they also 

provide installation and maintenance of the installed sensors locally. In addition, Vaisala has recommended the 

installation of a Ceilometer for cloud height detection, which detects three cloud layers simultaneously and 

helps to better predict changes in ambient air quality. The Ceilometer measures the aerosol and particle mixing 

altitude layer in the atmosphere and gives more precise and repeatable measurements for vertical ozone 

distribution up to 3 hPa, as well as for temperature, humidity, wind and pressure. For the territory of Sofia 

Municipality two Ceilometers would be sufficient (Annex III).  

Further information on the international experience regarding smart analysers for air quality was collected 

through the online questionnaire sent to municipalities from different EU Member States, experts from 

ministries, NGOs, and others. The results of the questionnaire show that most common are sensors that 

measure individual pollutants separately (PM10,2.5, NO2, CO, SO2, O3). In Italy, for example, beta analysers are 

used for PM measurements, while photochemical analysers are used to measure other pollutants. In France, for 

PM measurement are used Tapered Element Oscillating Micro-Balance (TEOM) Analysers in combination with 

Filter Dynamic Measurement System (FDMS) as well as gravimetric methods. For measuring of NO2, France and 

England use Palms diffusion tube or real time sensors.  
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In this regard, Aeroqual's sensors could also be a suitable option for Sofia Municipality, as this producer offers a 

different sensor model for measuring different pollutants and also has a distributor in Bulgaria - SANTAKT-BG 

OOD. These sensor models have an appropriate range of measurement, considering the ambient air quality 

standards in Bulgaria and they offer optimal accuracy. Another producer that offers a separate sensor for 

different pollutants is Alphasense, however, no installation and maintenance are provided. Also, the upper limit 

of the measuring range is too high. The other producers that have been consulted offer sensor devices that 

measure gaseous pollutants only and not PMs.  

 

3.1.2. Evaluation of best practices on the installation of analysers for ambient air 
quality measurement 

Data collection and criteria for deploying analysers to measure ambient air quality on European scale in the 

individual EU Member States, are defined based on the requirements of the European legislative framework 

(including Directive 2008/50 / EC on Ambient Air Quality and Cleaner Air for Europe). The review of the 

international information portals providing forecast data and analysis of air quality shows that some of the most 

developed and popular sites use the Free Forecasting Systems of Copernicus5 or Openair6. Part of the first are 

the Copernicus Atmosphere Monitoring Service (CAMS), which provide maps and data for regional air quality 

forecasts, health information and warnings; Retrospective assessments of air quality; Identification of pollutants 

and their source; Concentration levels; Resources for assessing possible emission control measures. For the 

analysis of air pollution in the UK, Openair tools are used. A detailed guide has been developed for this software7. 

Barcelona Supercomputing Center, which is one of Spain's leading air quality institutions, uses the CALIOPE8 

system. The system provides forecasts for 24 and 48 hours in three directions: weather forecast, NO and NO2 

emissions, VOCs, CO, SO2 and PM; air quality forecast: O3, NO2, CO, SO2, PM10, PM2.5 and benzene. More detailed 

information on the available forecasting systems is presented in Annex IV.  

 

3.1.3. Legislative framework  

Below is a summary of the applicable legal requirements for the location of sampling points for ambient air and 

for public informing disclosure.  

1. Locations for sampling points  

Art. 7 and Art. 10 of Directive 2008/50/EC, lay down the conditions for the location of sampling points for the 

measurement of the levels of sulfur dioxide, nitrogen dioxide and oxides of nitrogen, particulate matter (PM10, 

PM2,5), lead, benzene and carbon monoxide in ambient air - on the one hand, and ozone on the other. These 

                                                           

5 http://www.copernicus.eu/main/atmosphere-monitoring  
6 http://www.openair-project.org/  
7 https://www.dropbox.com/s/2n7wdyursdul8dk/openairManual.pdf?dl=0 
8 https://ajuntament.barcelona.cat/qualitataire/en/  

http://www.copernicus.eu/main/atmosphere-monitoring
http://www.openair-project.org/
https://www.dropbox.com/s/2n7wdyursdul8dk/openairManual.pdf?dl=0
https://ajuntament.barcelona.cat/qualitataire/en/
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conditions have been transposed into Bulgarian legislation by Chapter Four and Five of Ordinance №12 of 15 

July 2010 on standards for sulfur dioxide, nitrogen dioxide, fine particulate matter, lead, benzene, carbon 

monoxide and ozone in the ambient air. 

Annex III and Annex VIII of Directive 2008/50/EC as well as Annex II and Annex III of Ordinance №12 define the 

specific criteria for the location of sampling points. On a macro-scale, the points are located so as to provide 

data on the areas in Sofia where the highest concentrations occur to which the population is likely to be directly 

or indirectly exposed for a period which is significant in relation to the averaging period of the limit value(s). 

Data should also be provided for levels for other areas in Sofia that are representative in terms of population 

exposure. Sampling points, whenever possible, should also be representative of similar locations not in their 

immediate vicinity. Locations with good air exchange should be selected where well-mixed levels of pollution 

can be measured, such as: residential and commercial areas in cities, parks (away from trees), large streets or 

squares with low or no car traffic, open areas for sports facilities or leisure facilities. On the other hand, the 

impact of local emissions from vehicles, petrol stations, etc. should be avoided. The sampling points shall be 

located so as to be representative of the air quality of a segment of a street of not less than 100 m length at 

traffic-orientated sites and at least 250m × 250m at industrial sites, where feasible. Urban background locations 

shall be located so that their pollution level is influenced by the integrated contribution from all sources upwind 

of the station.  

On a micro-scale, the points shall be positioned so that the flow around the sampling device inlet is not restricted 

(generally free in a sector of at least 270° or 180° at sampling points, located on the line of the buildings) and 

without any barriers preventing the movement of the air in the vicinity of the building; the inlet of the sampling 

device shall be located within a few meters of buildings, balconies, trees and other bulkheads and not less than 

0,5m from the nearest building in the case of sampling points which are representative of the air quality at the 

building line.  

The inlet sampling point shall be between 1,5m (the breathing zone) and 4m above the ground; if the site is 

representative of a large area, a suitable and higher positioning may be appropriate, with all exceptions being 

documented in detail. Also, the inlet probe shall not be positioned in the immediate vicinity of sources in order 

to avoid the direct intake of emissions unmixed with ambient air, while the sampler’s exhaust outlet shall be 

positioned so that recirculation of exhaust air to the sampler inlet is avoided. In the case of traffic-oriented 

points, the sampling probes for all pollutants shall be located not less than 25m from major junction and no 

more than 10m from the curbside; in this case, a "big junction" should be understood a one that interrupts the 

traffic flow and leads to different types of emissions (when braking and starting) compared to the rest of the 

road.  

According to Annex V and Annex IX of Directive 2008/50/EC, for a city with the size of Sofia, the total number of 

sampling points must be not less than 6. According to Annex VI of the Directive, for the assessment of the 

concentrations of the various atmospheric pollutants, international reference measurement methods are 

applicable. The Bulgarian equivalent of methods is set out in Annex 16 of Ordinance №12 of 15 July 2010 on the 
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levels of sulfur dioxide, nitrogen dioxide, fine particulate matter, lead, benzene, carbon monoxide and ozone in 

ambient air.  

As per Art. 11 of Ordinance №7 of 3 May 1999 on the assessment and management of ambient air quality for 

the points where continuous measurements are carried out, the measurement of the meteorological 

parameters is obligatory.  

2. Public information  

Annex XVI to Directive 2008/50/EC sets out the ways in which the public must be informed of the quality of 

ambient air. These methods have been transposed into Bulgarian legislation by Chapter Seven of Ordinance 

№12 of 15 July 2010 on standards for sulfur dioxide, nitrogen dioxide, fine particulate matter, lead, benzene, 

carbon monoxide and ozone in the ambient air. Data on concentrations of pollutants in ambient air shall be 

presented as average values according to the appropriate averaging period established for them.  

The information shall contain as a minimum the levels exceeding the established pollutant limit values, the 

target values, the alert thresholds and the ozone information threshold. The information should also contain a 

brief assessment of the air quality objectives and the necessary information on health effects or, where 

appropriate, on vegetation.  

Information on ambient air concentrations of sulfur dioxide, nitrogen dioxide, PMI (at least PM10), ozone and 

carbon monoxide is updated on a daily basis and, wherever possible, on hourly basis. Information on ambient 

air concentrations of lead and benzene given as an average value over the last 12 months is updated once every 

3 months or on a monthly basis when possible.  

If actual or predicted exceedances of the alert thresholds (for sulfur dioxide, nitrogen dioxide and ozone) and 

the information thresholds (for ozone) are established, the following information shall be provided to the public 

in due time:  

1. Information on the observed exceedance: 

 the location of the exceedance area; 

 type of exceeded threshold (information or alert); 

 start time and duration of the exceedance; 

 highest one-hour concentration; for ozone - the highest 8-hour average concentration. 

2. Forecast for the following afternoon/day(s): 

 geographical area of the expected exceedances of the information and / or alert threshold; 

 expected changes in pollution levels ((improvement, stabilisation or deterioration) and the reasons for 

these changes. 

3. Information on the type of population affected, possible health consequences and recommended 

behaviour: 

 information on population groups at risk; 
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 description of likely symptoms; 

 recommended precautions to be taken by the affected population; 

 sources of additional information. 

4. Information on preventive action to limit pollution and / or exposure: indication of major sectors, sources of 

pollution; recommendations for action to reduce emissions. 

 

3.1.4. Evaluation of the possible technical solutions to reduce the pollution from 
household combustion by installing chimney filters 

On the basis of desk research about the technical solutions to reduce domestic household combustion pollution 

by installing chimney filters, 14 chimney filter producers were selected. To producers was sent a request to 

provide additional information on the efficiency, the size of the investment and the maintenance of the chimney 

filters. The following conclusions could be drawn from the responses received: (1) After all the available 

information and feedback from producers and other stakeholders has been compiled and analysed, the 

electrostatical OekoTube filter of the OekoSolve group emerged as the preferred one. This filter is practically 

dominating the market. The OekoSolve group is operating in ten countries, including Bulgaria, whose 

representative is Ekoproekt group Ltd. More detailed information about the technical features of the OekoTube 

filter are presented in Table 1. (2) Chimney filters market in Europe appears to be not well-developed - some 

respondents state that due to lack of customer’s interest and of legal requirements, they do no longer produce 

household chimney filters (e.g. Schenck Process Norge, Norway and Tassu ESP, Finland). (3) In many European 

countries (UK, Ireland, Austria, Norway), the practice of placing chimney filters in households to reduce the 

pollution from domestic combustion is not widespread. The reason for this is that the installation of chimney 

filters is considered to be a less effective measure of pollution reduction than a complete replacement of the 

heating system. These results of the survey were also confirmed by the answers received from the online 

questionnaire on exploring the international experience and best practices for reducing the pollution from 

domestic combustion.  

In addition, in support of the latest conclusion is the World Bank's 2018 air quality management study, which 

identifies replacing of non-compliant solid fuel stoves with more efficient or complete replacement with gas or 

central heating as the most effective measures to tackle the problem 
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Table 1. Technical specifications of OekoTube chimney filters, manufactured by: OekoSolve, Switzerland   

Filter OekoTube  Effectivness Technical Specifications Maintainance  Price  

The OekoTube is an electrostatic 

precipitator suitable for a firing 

performance up tp 40 kW and thus in 

particular for single room firing, such 

as fireplaces, fireplace inserts, tiled 

stoves and pellet stoves.  

The wood material, together with the 

exhaust gas, goes into the drain pipe 

and thus generates PM emissions. In 

the filter, electrons are released from 

high-voltage electrodes that 

electrostatic forces bring to the walls 

of the furnace. These electrons 

charge dust particles that are also fed 

to the walls of the furnace. There the 

dust particles are collected, hardened 

and accumulated in the form of large 

flakes. These overlays are removed 

during the periodic cleaning of the 

chimney. The filter is installed on the 

top of the chimney. 

The OekoTube ESP is most effective 

in reducing particulate emissions 

when the fire is operated at low 

burn setting (90-97% effective) 

compared with at high burn setting, 

and was around 39% effective 

during start up. Emissions at high 

burn, however, were much lower 

than at low burn meaning the lower 

efficiency was less significant. The 

OekoTube is therefore most 

effective when emissions 

reductions were important. Thus 

while the average efficiency across 

the burn cycles was around 47% the 

reduction in total emissions across 

the trialled burn cycle was around 

58%. 

 Exhaust gas temperature – up to 400 ° 

C for outdoor application and 250 ° C 

for indoor use; 

 Power supply - standard 220 V; 

 Operating voltage - less than 30 kW; 

 Power consumption in operating 

mode - no more than 30 W; 

 Standby power consumption - less 

than 1 W; 

 Stainless steel construction; 

 Possibility to regulate the working 

voltage of the filter according to each 

individual chimney; 

 Warranty –  2 years of the electronic 

components and 5 years of the 

construction elements.  

  

The filter should be cleaned every 2 to 

5 years, depending on the capacity 

and frequency of use of the wood. To 

set the required cleaning interval in 

each particular household, the 

chimney owner must do periodic 

check-ups during the first month. The 

filter should be easily accessible: It 

can be cleaned from below (through 

a control door) or from above. 

 

 

1748 EUR 
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3.2. Evaluation of the communication-related aspects of the survey  

As mentioned earlier in this report - the air quality stands out as a priority not only for the European union, but 

for more and more countries all over the world. Many projects and initiatives conducted in Europe, America and 

already in several Asia countries are in support of this. The work on this project has demonstrated that the 

information on the subject is almost infinite and the available sources are many. We chose to present and discuss 

some of the largest projects and activities aimed at informing about the importance of the problem and finding 

the best information tools supporting the improvement of air quality to increase the awareness of citizens, 

institutions, NGOs, businesses and the scientific community. The selection criteria for these examples is that 

there are sufficient good practices to be explored and that can be applied directly, suitably adapted by Sofia 

Municipality to further development of a Communication Strategy or other strategic documents defining 

policies, initiatives, campaigns and activities aimed at the general public, various professional communities and 

groups and other specific stakeholders.  

 

3.2.1. Evaluation of the best practices in providing open source data for air quality  

The first group that was analysed is large web portals with air quality information, open data and measures 

taken, covering large areas of the world (worldwide, Europe and other continents), which enclose databases 

with information on specific countries and cities. Best examples here are presented by the EU projects CITEAIR 

and CITEAIR II, also European Air Quality Index, Real-time Air Quality Index Visual Map, US Air Quality Index and 

Numbeo - one of the world biggest data base.   

Below the main goals and the used information tools within these projects and portals are presented: 

 CITEAIR и CITEAIR II9 - presents up-to-date information about air quality, CO2 emissions and greenhouse 

gases in different European cities. All these data are published in a user-friendly web portal 

http://www.airqualitynow.eu. Although this project was conducted in the period of 2008-2011, the 

website is still accessible with latest information and even information on new cities could be added. In 

the framework of these projects several Guidebooks10 with best practices about the air quality, the city 

traffic and its impacts on the urban pollution, greenhouse gases and emissions were published. A 

Sustainable Mobility Indicator, a tool that can describe the state of traffic and the impact of urban 

mobility has also been developed. 

 Air Quality Index11 – this index is developed by the European Environment Agency and allows users to 

learn more about air quality in different countries and cities in Europe. An interactive map shows the 

state of the air in 31 countries in Europe (and corresponding cities in those countries).  

                                                           

9 http://www.citeair.eu/ 
10 http://www.citeair.eu/fileadmin/Deliverables_and_documents/Guidebook_Air_Quality_Forecast_-_final.pdf 
11 https://www.eea.europa.eu/themes/air/air-quality-index/index 

http://www.airqualitynow.eu/
http://www.citeair.eu/fileadmin/Deliverables_and_documents/Guidebook_Air_Quality_Forecast_-_final.pdf
https://www.eea.europa.eu/themes/air/air-quality-index/index
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 Real-time Air Quality Index Visual Map 12– presents a real-time map for air quality in Asia, Europe, 

South and North America, Australia, Africa, Middle East, India, China. It shows air pollution data and the 

associated health impact.  

 Numbeo13 - the world's largest users database. Provides up-to-date information on the living conditions, 

including living standards, housing, health, traffic, crime and pollution. In terms of pollution, the data is 

based on a study conducted among 25,799 people in 4052 cities. Numbeo allows users to review, share 

and compare information on pollution (and cleanness) worldwide. It covers indicators such as 

Satisfaction with Air Quality; Quality and availability of drinking water; Water Pollution (total); 

Satisfaction with waste disposal; People perception on cleanness and order; Noise pollution and light 

pollution; Green and parks in the city; Perception of feeling comfortable in the respective polluted city.   

 USA Air Quality Index (AQI) – it provides daily dissemination of information on the purity of the ambient 

air in a particular location, along with relevant health effects that could endanger people. AQI translates 

air quality data into numbers and colours that help people understand when to take action to protect 

their health. Forecast data are also distributed daily. It covers 400 cities 46 states in the United States 

and some parts of Canada.  

 

3.2.2. Evaluation of best practices regarding the communication of problems and 
measures related to air quality management  

Another analysed group is the cities that have considerable experience and apply the most effective 

communication approaches. The experience of Paris, London, Vienna, Barcelona stands out among European 

cities. Annex IV presents various communication practices in more detail, depending on the sources of 

information analysed and in particular the active side behind the project and/or initiative. 

France and more specifically Paris provide the best examples of information campaigns and communication 

tools. The Paris Municipality, in partnership with several organizations, is implementing a special project 

dedicated to air quality. The "face" of this project is the website www.airparif.fr. Information on actual air status 

as well as forecast twice a day is provided on this information portal. The impact of various mitigation and 

improvement measures is evaluated and when the air pollutant levels are exceeded, it provides information to 

authorities, the media and citizens. Attention is paid to the interactive tools available through this platform - a 

quiz on how well consumers are aware of the city's ambient air and about the measures taken; various 

educational and information videos on the subject; a dedicated mini site and a tool for children; pollution impact 

assessment on drivers, while in the car; different mobile applications - emissions and pollution assessment 

depending on the chosen route and vehicle; for pedestrians and cyclists with exposure assessment in real time 

and the levels of environmental pollution. Various campaigns are carried out and specific measures are taken 

during polluting periods (see Annex IV).  

                                                           

12 http://aqicn.org/map 
13 https://www.numbeo.com/cost-of-living/  

http://www.airparif.fr/
https://www.numbeo.com/cost-of-living/
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An interesting initiative is the creation of AIRLAB, in which the main partner is Airparif. It is a community that is 

committed to air quality improvement. Part of it are large companies, small and SMEs, start-ups, research 

institutes and public bodies and individuals - each of whom brings their ideas, skills and resources. This 

community organizes events in different formats, stakeholder consultations and the general public, networking, 

sharing of data and innovative ideas, technical and operational support to implement ideas for improving air 

quality. 

In regards to air quality good practices, France has experience also at national level. The АТМО14 Federation is 

a national network that brings together the Authorized Air Quality Associations. ATMO coordinates, unites and 

promotes the work of these Associations and represents them at national and European bodies, participating in 

debates on improving air quality. Among the activities of this Federation are: monitoring and information on air 

quality, dissemination of results and forecasts, direct transmission of information to local government structures 

(Prefectures) related to exceedances or forecast of exceedance of the alert thresholds and providing 

recommendations in the region concerned.  

A separate national information platform for monitoring, managing and forecasting air quality in France is 

www2.prevair.org. The platform is managed by the Air Quality Associations, providing information at regional 

level on measures and actions for hazardous pollution. 

London's experience is also very useful. First of all, it is worth mentioning the Londonair Air Quality Network 

(LAQN) - Londonair. This information portal shows air pollution in London and Southeast England by providing 

current and forecast information on ambient air quality, annual map and pollution episodes. Londonair is 

supported by the Environmental Research Group at King's College, London. The communication approaches and 

tools used are wide-ranging, diverse and tailored to different users and stakeholders. For example, a detailed 

Air Pollution Guide has been developed providing detailed information on the pollutants, their impact on the 

human health, health advices and specific actions to reduce exposure targeting both - the government and the 

citizens. An interesting feature is the possibility to subscribe for receiving forecasts and special notification if 

high levels of pollution are expected. Various platforms (Android, iPhone, Chrome) and Widget Builder have 

been developed to help install a map of air quality and pollution levels on various other sites (media, partner 

organizations, etc.).  

The UK websites that provide air quality information are numerous and varied. A specific media site can be 

mentioned, which publishes specialized news related to air quality -  https://www.airqualitynews.com. All this 

demonstrates the growing importance of the topic.  Interesting information is provided by the Breath London 

website of the National Institute for Health Research. In addition to forecasting pollution levels, it contains 

advices on how to breathe fresh air when we are at home, on a walk, on a road to work, at school, in our 

neighbourhood, if we are biking or if we have health problems. A "Route Planner" tool is available, offering up 

to three different routes for each trip. Routes show current pollution levels in London so that everyone can 

easily choose the route with the lowest levels of pollution. The map shows pollution measurements made in 

                                                           

14 http://www.atmo-france.org/fr/  

https://www.airqualitynews.com/
http://www.atmo-france.org/fr/
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and around London and it is updated every hour. A good example of a campaign-based clean air site is 

https://www.healthyair.org.uk/. The Healthy Air campaign is targeting the public health crisis caused by air 

pollution. The aim of this campaign is to promote people behavior that helps reducing air pollution and exposure 

to it. The main focus that deserves attention is on the different ways and approaches by which everyone with 

personal effort can contribute to cleaner air. Another interesting approach is encouraging pupils to support the 

initiative by specially developed school package.  

UK-AIR (Air Information Resource) also provides detailed information on air quality and pollution in the United 

Kingdom. The information provided is: actual levels of pollution, forecast of future periods and expected 

exceedances, data archive and details of the different monitoring networks. There is a free information and 

helpline for air pollution. Among the other communication approaches, more interesting are the education 

videos "How You Can Help" and “Clean Air Strategy 2018”, currently available for comments and opinions (from 

May to August 2018). This platform also provides various tools for collecting information. An innovative tool for 

analysis, interpretation and understanding of air pollution data is also available for free -Openair, 

http://www.openair-project.org/.  

Vienna is among the cities with the most varied measures to improve air quality. They cover several areas: public 

transport, development of renewable energy, promotion of e-mobility. Each of these areas describes a wide 

range of measures (https://www.wien.gv.at/umwelt/luft/luftqualitaet-2017.html). In terms of communication 

approaches, daily, monthly and annual reports are mostly used for dissemination. A computer-based service 

"Ozonix" of the Vienna Air Monitoring Network (with hourly update of information) was also developed to 

inform the public. The information is also distributed through a dedicated telephone line. In case of pollution, 

large-scale information campaigns are being carried out. Concerning the domestic heating in Vienna, an 

information campaign for proper wood burning is being implemented - http://www.richtigheizen.at. 

A successful example in the same direction is the initiative of the US Environmental Protection Agency - Burn 

Wise (https://www.epa.gov/burnwise) providing useful information to citizens on the best practices in the use 

of wood heating and the effects thereof on human health. This initiative is supported by a numerous information 

and educational materials (brochures, posters, books, including for children), online and on social networks 

digital campaigns. Good examples of communication activities for proper burning of wood are also adopted in 

Nijmegen - various information materials and an online based tool with recommendations and assessment of 

atmospheric conditions (https://www.stookwijzer.nu/). The city is a good example for its overall policy of 

improving air quality. In addition to the public awareness campaigns, industry and citizen engagement activities 

are also in place - an independent environmental advisory commission - the Smart Emission Consortium is set 

up.  

Scotland also has several successful practices and information tools related to air quality. The air pollution 

information on the web portal http://www.scottishairquality.co.uk/ is updated hourly. Information on actual air 

status and forecasts are provided. Also here there is a separate section "What can I do?" - on the one hand 

showing how everyone can help to reduce the emissions and on the other hand how people should protect 

themselves and their family from air pollution. This web portal provides a free "Know & Respond" service - 

https://www.healthyair.org.uk/
http://www.openair-project.org/
https://www.wien.gv.at/umwelt/luft/luftqualitaet-2017.html
http://www.richtigheizen.at/
https://www.epa.gov/burnwise
https://www.stookwijzer.nu/
http://www.scottishairquality.co.uk/
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sending registered users a warning message if the air pollution forecasts in their area are moderate, high or very 

high. Two separate educational websites have been created for children and high school students to help them 

learn about air pollution: Air Pollution Detectives (http://children.scottishairquality.co.uk/) - a project aimed at 

primary school children. This interactive resource contains information about pollutants, what actions anyone 

can take and offers many links to other information sites; and Clear The Air - 

http://cleartheair.scottishairquality.co.uk/. This project is targetting children aged 12-15 to learn more about 

air pollution and, if their school is registered, they can use Citizen Science to better understand air pollution. 

This tool also allows students to collect and analyse air pollution data as a school project and further allows the 

school emissions to be calculated.  

The Lombardy Regional Environmental Protection Agency, Italy, also has implemented a number of educational 

initiatives. This includes lectures, seminars and visits to air quality monitoring stations. Special attention is paid 

to the youngest. The agency has created a series of 4 books, each with a different theme - Food, Air, Water and 

Waste. A free app is also available for each of these, which besides the booklet itself also contains quite 

interactive elements - games, animations, quiz and more -  http://www.progettoambientiamoci.it/.  

Numerous information portals exist also in Spain, mainly in the Catalonia and Barcelona regions. In addition to 

the actual ambient air quality and forecast, data maps the use of a variety of applications, interactive materials 

and videos is essential part of the communication tools.  

The detailed research of best practices on communication activities and approaches to air quality leads to 

several conclusions: 

 More and more cities are preparing Plans to tackle air quality problems and define specific measures 

to reduce pollution. Some of these measures are quite specific (in London, for example, a "traffic jam 

fee" was introduced when driving a car in the central city area during the day on weekdays). 

 More and more major European cities are introducing special measures that apply for predicted 

periods of pollution. These include for example: speed limitation, wood burning ban, free public 

transport, reduced production for some industries, city separation in areas with restricted access to 

some vehicles in some areas, car labelling depending on the pollution they cause and limited access to 

central city areas, etc.  

 With regard to communication actions to inform the public, apart from the air quality information 

portals, information is disseminated through the local authorities' websites, state institutions, 

traditional media and increasingly – the social media. 

 Increasing attention is paid to educational initiatives and campaigns targeting pupils, children and 

students. The purpose of such campaigns is to engage and understand the importance and meaning of 

clean air, to create a culture and knowledge of how to improve air quality. The approaches used are 

different and include educational lectures, seminars, events, projects, interactive audio-visual products, 

mobile applications and games. 

 A good example, applied by some major European cities, is the formation of communities and groups 

in which various stakeholders are actively involved. Representatives of local and state government, 

http://children.scottishairquality.co.uk/
http://cleartheair.scottishairquality.co.uk/
http://www.progettoambientiamoci.it/
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businesses (large companies or industry branch organizations), the non-governmental sector, the 

scientific community and universities, citizens' representatives (e.g. popular public figures) are 

attracted. Such community is responsible for the implementation of innovative approaches, the 

development of plans and policies, the implementation of information campaigns. This approach 

provides presentation of different perspectives and the use of the capacity of each of these groups to 

find the most effective and realistically applicable solutions for the respective region/city.  

 In regards to citizens and the general public, it can be concluded that specific approaches to increase 

engagement are also being implemented. On the one hand, possible actions are being communicated 

more actively, good examples are given and the so-called "Call for action” activities - recommendations 

how each can contribute to better air quality – has been promoted. On the other hand, ideas are sought 

and proactive citizen behaviour is encouraged – by gathering proposals for initiatives that can be 

implemented to support the improvement of air quality.  

 

4. Conclusions and recommendations   

As a result of the conducted survey on different approaches to collect information and the review of the 

implemented good practices, the following conclusions and recommendations can be drawn up to help the Sofia 

Municipality in addressing the problem of air cleanness: 

4.1. Technical solutions for air quality  

 On the basis of this survey and the technical characteristics of intelligent analysers for measuring air 

quality, it is recommended to install 2 types of sensors devices: (1) sensors measuring simultaneously 

all pollutants - PM10,2.5, NO2, CO, SO2, O3. The most suitable of this type were the ETLOne (Orion SrL) and 

AQT420 (Vaisala) sensors and (2) sensors that measure the specific pollutants individually. As a suitable 

sensor of this type, the Aeroqual sensor could be recommended. It should be mentioned, however, that 

in the international practice more often devices of the second type are used. 

 Besides the technical specifications of the sensors proposed above, the advantage is that these 

manufacturers have distributors in Bulgaria that offer installation and maintenance of the analysers.  

 For a limited budget, we recommend purchasing less but better quality sensors to obtain reliable and 

accurate measurement values than to rely on larger quantities but inappropriate as functionality 

devises. When deciding on the functionality of the sensors, consideration should be given to the 

sensitivity of the sensors on the one hand and the measuring range on the other. For example, a higher 

range of measurements may be more applicable for measurements in a work environment where the 

norms and the pollution are much higher. At the same time, at a lower limit of the measurement range, 

the sensor would only report pollution when the emission limit value has been exceeded several times.  

 With regard to chimney filters: Although the installation of filters on old stove will lead to a certain 

reduction in PM emissions, based on the analysis of good and best practices in Europe and world-wide, 
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it can be concluded that this measure is not among the most effective for improving the air quality 

from domestic combustion. It should be noted that purchasing of filters as well as their maintenance is 

not a more advantageous measure than a replacement with a new stove / combustion installation, 

especially if factors such as the total amount of reduced PM emissions and health costs are taken into 

account. In addition, more and more countries are introducing stringent regulations and standards on 

heating appliances, which in the long term means that, following trends in EU legislation, replacing old 

fuel-intensive stoves with more environmentally friendly ones will eventually be mandatory. If, 

however, Sofia Municipality wishes to test the efficiency of the application of chimney filters, it may 

initiate a pilot project to place filters in retail centers (hotels, restaurants, service stations), which are 

subject to much easier control.  

 International experience shows that there are many other priority measures for domestic heating that 

should be taken into account by Sofia Municipality. Such are the above mentioned regulatory measures 

for standards regarding solid fuel installations, the quality of solid fuels, limiting the use of certain fuels 

/ heating appliances. The number of European countries applying such standards is increasing (e.g. the 

United Kingdom, Germany, the Czech Republic, Austria, Poland, etc.); Introducing mechanisms for 

implementing and controlling these regulations - such mechanisms include subsidy schemes, other 

economic incentives such as preferential loans, tax incentives, etc.; Mandatory replacement of old, 

inefficient, solid-fuel stoves with more environmental-friendly and more modern (certified) stoves; 

Connection to central heating or gas supply (where feasible); Inventory of emissions from domestic 

heating, etc.  

4.2. Communication solutions for air quality 

 An important and preliminary step to address the ambient air quality problem is the establishment of 

a professional community - a network of experts responsible for policy development and decision-

making, coordination between local and national authorities, in which to exchange different innovative 

ideas, methods and measures. 

 It is necessary to develop a Communication Strategy and at a later stage, a plan with concrete activities, 

communication channels, support initiatives, events and as well as specific actions in crisis situations 

and periods of serious pollution. 

 As a follow-up measure, it is necessary to develop different interactive tools and mobile applications 

in order to support the implementation of measures, their popularization and engagement with each of 

the stakeholders. 

 With regard to communication channels, the most efficient and operational approach is the 

establishment of a separate online platform, which provides on one hand data on the current and 

forecasted status of air quality, and on the other hand that summarizes the activities, approaches and 

planned measures. At the same time, this is the place where all interested parties - local authorities, 

professional groups, academics and citizens meet and communicate. 
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 With regard to the communication mix, the most effective and feasible option is the combination of 

traditional media (articles, analyses, interviews, broadcasts with experts) with the contemporary 

capabilities of digital communications in all directions and social networks, including development of 

supporting groups and communities.  

 It is necessary to carry out convincing and well-reasoned awareness-raising campaigns and 

educational initiatives in order to create adequate expectations from citizens, so that society can have 

a real idea of what measures are in place, what can be achieved and what is the way to the clean air. 

Campaigns should raise citizens' awareness on the necessity of regulations, on the use of clean fuels and 

efficient heating appliances and their benefits on human health and on the opportunities for various 

incentives and reliefs. Although the public is more and more engaged in the topic, the role of society as 

a participant in the problem (including the cause of the problem) remains not well understood. This also 

applies to knowledge regarding the health aspects related to poor air quality. Effective campaigns also 

require specific planning for each type of activity. This means that both, the opportunities and the risks 

of information campaigns, should not be underestimated. It is of particular importance how certain 

topics related to the particular specifics of Sofia Municipality will be managed and communicated. There 

are a number of topics for which there is insufficient and inadequate presented information, which 

creates unrealistic expectations towards Sofia Municipality and the possible results to achieve. Such 

topics are, for example, the special features arising from the geographical location of Sofia, debunking 

of publicly accepted misconceptions about air cleanliness, the more environmentally friendly 

alternatives to heating rather than pseudo-solutions (such as the perception of wood as an 

environmentally-friendly resource for heating), what will be the impact of the incinerator on air 

cleanness, which air is hazardous, what are the health risks, how to react in case of pollution, etc. Each 

of these topics should be set out in a strategic document, that identifies the necessary actions, focus 

and tools from a communication point of view.  
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5. Analysed sources of information 

EU strategic and policy documents 

 Guidance on Assessment under the EU Air Quality Directives, 2016 

 Spinelle, L., Gerboles, M., Kotsev, A. and Signorini, M., Evaluation of low-cost sensors for air pollution 

monitoring, JRC Technical report, 2017 

 Karagulian, F., Van Dingenen, R., Belis, C.A., Janssens-Maenhout, G., Crippa, M., Guizzardi D., 

Dentener F., Attribution of anthropogenic PM2.5 to emission sources, JRC Technical report, 2017  

 Partnership for Air Quality, Urban Agenda for the EU, Final Draft Action Plan, 28.09.2017 

 Partnership for Air Quality, Urban Agenda for the EU, Final Draft Action Plan, 1.11.2017 

 Partnership for Air Quality, Urban Agenda for the EU, Main Findings and Issues, 17.07.2017 

 U.S. Environmental Protection Agency, Office of Air Quality Planning and Standards, Strategies for 

Reducing Residential Wood Smoke, 2013  

 European Commission, Air quality library - https://ec.europa.eu/futurium/en/air-quality/library 

 Spinelle, L., Gerboles, M., Kotsev, A. and Signorini, M., Evaluation of low-cost sensors for air pollution 

monitoring - Effect of gaseous interfering compounds and meteorological conditions, EUR 28601 EN, 

doi:10.2760/548327.  

Guides 

 European Regional Development Fund, Common Information to European Air, Good Practice Guide 

on Urban Air Quality Forecast, 2008 

 Caballero, J, Best Practice Guide, European Mobility Week, 2017 

 Williams, R., Kilaru, V., Snyder, E., Kaufman, A., Dye, T., Rutter, A., Russell, A., Hafner, H., Air Sensor 

Guidebook, United States Environmental Protection Agency, 2014 

 Kamyotra, S., Pathak, A., Gandhi, V., Gupta, M., Guidelines for Continuous Emission Monitoring 

Systems, Central Pollution Control Board, 2017 

 Department for Environment Food & Rural Affairs, Scotland, Local Air Quality Management Technical 

Guidance, 2018 

Reports 

 The Greater London Authority, AMEC Environment & Infrastructure UK Limited, Comparison of Air 

Quality in London with a Number of World and European Cities, 2014 

 von Schneidemesser, E., Mar, K. A., Saar, D., Black Carbon in Europe – Targeting an Air Pollutant and 

Climate Forcer, IASS Policy Brief, 2017 

 Williams, R., Long, R., Beaver, M., Kaufman, A., Zeiger, F., Hend, Zaouak, O., Aubert, B., Hannigan, M., 

Piedrahita, R., Masson, N., Moran, B., Rook, M., Heppner, P., Cogar, C., Nikzad, N., Griswold, W., 

Sensor Evaluation Report, United States Environmental Protection Agency, 2014 

 von Schirnding, Y., Bruce, N., Smith, K., Ballard-Tremeer, G., Ezzati, M., Lvovsky, K., Addressing the 

Impact of Household Energy and Indoor Air Pollution on the Health of the Poor: Implications for Policy 

Action and Intervention Measures, World Health Organization, 2002 

https://ec.europa.eu/futurium/en/air-quality/library
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Studies 

 Air Parif, Atmo France, International comparison of air quality monitoring systems, 2011 

 Kåre Press-Kristensen, Pollution from Residential Burning: Danish experience in an international 

perspective, Danish Ecological Council, 2016 

 Prof. Obernberger, I., Dr. Mandl, C., Survey on the present state of particle precipitation devices for 

residential biomass combustion with a nominal capacity up to 50 kW in IEA Bioenergy Task32 

member countries, 2011 

Articles 

 Wei Ying Yi, Kin Ming Lo, Terrence Mak, Kwong Sak Leung, Yee Leung and Mei Ling Meng, A Survey 

of Wireless Sensor Network Based Air Pollution Monitoring Systems, 2015 

 Oltra, C., Sala, R., Communicating the Risks of Urban Air Pollution to the Public: A Study of Urban Air 

Pollution Information Services, 2015 

 Rosario, L., Pietro, M., Francesco, S., Comparative analyses of urban air quality monitoring systems: 

Passive Sampling and Continuous Monitoring Stations, 2016 

 Brockman, L., Herrington, L., How to Implement a Wood-Burning Appliance Changeout Program, 

2014 

 Clements, A., Griswold, W, Johnston, J., Herting, M., Thorson, M., Collier-Oxandale, A and Hannigan, 

M., Low-Cost Air Quality Monitoring Tools: From Research to Practice (A Workshop Summary), 2017 

 Penza, M., Suriano, D., Pfister, V., Prato, M., and Cassano, G., Urban Air Quality Monitoring with 

Networked Low-Cost Sensor-Systems, 2017 

 Lopez-Aparicio, S., Vogt, M., Schneider, P., Kahila-Tani, M., Broberg, A., Public participation GIS for 

improving wood burning emissions from residential heating and urban environmental management, 

2017 

 Community of car-free Swiss tourist resorts GaST, Swiss electrostatic precipitator for small wood 

systems, 2018  

 Olivares, G. and Edwards, S, The Outdoor Dust Information Node (ODIN) – development and 

performance assessment of a low cost ambient dust sensor, 2015 

Projects 

 Danish Ecological Council, Residential wood burning Environmental impact and sustainable solutions, 

2016 

 The British Standards Institution Standards Publication, Ambient air - Standard gravimetric 

measurement method for the determination of the PM10 or PM2,5 mass concentration of 

suspended particulate matter, 2014 

 Rai, A. and Kumar, P, Summary of air quality sensors and recommendations for application, iSCAPE, 

2017 

 Huther, S., Clean Air for European Cities, 2016 

 Lyczko, P., Actions to reduce domestic heating emissions in the Malopolska Region, 2018 

 Querol, X., Testing and development of air quality mitigation measures in Southern Europe, 2016  
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Presentations 

 Hartmann, H., Turoxski, P., Kiener, S., Electrostatic precipitators for small scale wood combustion 

systems – Results from lab- and field tests, 2011 

 Williams, R and the Emerging Technologies Team, Air Quality Monitoring and Sensor Technologies, 

United States Environmental Protection Agency, 2015 

 Presentations in the frame of the SOFAIR European Conference on Air Quality, URBAN Challenges, 

Sofia, October 2017; 

 Presentations in the frame of the Clean Air Forum, Paris, November 2017.  
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6. Annexes   

 Annex I – online questionnaire  

 Annex II – producers of sensors and filters  

 Annex III – technical specifications of sensors  

 Annex IV – good practices for air quality  

 Annex V – zip – additional information received from producers, projects   

 

 

 

 


