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Summary 
 
The CAQI index is used on the www.airqualitynow.eu website since 2006. For the first time 
since its application it is evaluated on a large set of Airbase data. At the same time the CAQI 
received an update. The introduction of limit values for PM2.5 made it necessary to 
accommodate that pollutant in the index. Though PM2.5 is an important pollutant it is not 
included as a core pollutant. This is due to the way the EU PM2.5 monitoring requirements are 
formulated and to the fact that implementation has started only recently. It should not be seen 
as a sign that it is less important than the mandatory pollutants nor that it hardly determines 
the overall index. The CAQI is calculated for hourly, daily and yearly averaged data. The 
calculation methods for daily and hourly data (discussed in the first 4 chapters) are quite 
similar. The year average index is calculated in a different way and is presented in chapter 5. 
 

Pollutants and calculation grid for the revised CAQI hourly and daily grid (all changes in italics) 

Index 
class Grid Traffic City Background 

  core pollutants pollutants core pollutants pollutants 

  NO2 PM10 PM2.5 CO NO2 PM10 O3 PM2.5 CO SO2 

   1-h. 24-h. 1-h. 24-h.   1-h. 24-h.  1-h. 24-h.   

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Very 
low 25 50 25 15 15 10 5000 50 25 15 60 15 10 5000 50 

Low 25 50 25 15 15 10 5000 50 26 15 60 15 10 5000 50 

 50 100 50 30 30 20 7500 100 50 30 120 30 20 7500 100 

Medium 50 100 50 30 30 20 7500 100 50 30 120 30 20 7500 100 

 75 200 90 50 55 30 10000 200 90 50 180 55 30 10000 350 

High 75 200 90 50 55 30 10000 200 90 50 180 55 30 10000 350 

 100 400 180 100 110 60 20000 400 180 100 240 110 60 20000 500 

Very 
High* > 100 > 400 >180 >100 > 110 >60 >20000 > 400 >180 >100 >240 > 110 >60 >20000 >500 

NO2, O3, SO2:  hourly value / maximum hourly value in µg/m3
 

CO 8 hours moving average / maximum 8 hours moving average in µg/m3
 

PM10 hourly value / daily value in µg/m3 

 

* An index value above 100 is not calculated but reported as “ > 100” 

 
Calculation scheme for the revised year average index (all changes in italics) 

 

Pollutant Target value / limit value Calculation 

NO2  Year average is 40 µg/m3  Year average / 40 

PM10  Year average is 40 µg/m3 Year average / 40 

PM10 daily Number of daily averages above 50 µg/m
3 

 is 35 days  Log(number of days+1) / Log(36) 

Ozone 25 days with an 8-hour average value >= 120 µg/m3  # days with 8-hour average >=120 / 25 

PM2.5 Year average is 20 µg/m
3
 Year average / 20 

SO2  Year average is 20 µg/m3  Year average / 20 

Benzene Year average is 5 µg/m3  Year average / 5 

CO  - Not calculated 
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Box 1  

CITEAIR indices in short 

Air quality in European cities is presented in an easily understandable way by converting all detailed 
measurements for a city into a single relative figure: the Common Air Quality Index (or CAQI). To enable the 
comparison between cities three indices are available with a different time scale:  

• An hourly index: which describes the air quality today, based on hourly measurements and updated 
every hour, 

• A daily index: which stands for the general air quality situation of yesterday, based on daily values and 
updated once a day, 

• An annual index: which represents the city's general air quality conditions throughout the year. This 
index is based on the pollutants year average concentrations compared to annual limit values. It is 
updated once a year. 

The CAQI is used on www.airqualitynow.eu where the air quality of nearly 100 cities can be seen and compared. 

 

 The Hourly and daily indices  

These indices have five levels using a scale from ‘0‘ (very low) to ‘> 100’ (very high). It presents a relative 
measure of the amount of air pollution. The calculation is based on three pollutants of major concern: PM10, NO2, 
O3. It can also take the pollutants PM2.5, CO and SO2 into account if these data are also available. 

In order to make cities more comparable, independent of the nature of their monitoring network two situations 
are defined: 

• City Background, representing the general air quality in an agglomeration (based on urban background 
monitoring sites), 

• Roadside, representing the air quality in streets  (based on roadside monitoring stations) 

 
 

 The annual air quality indices 

The year average common air quality index (YAQACI) provides a relative measure of the annual average air 
quality in relation to the European limit values. It is also calculated both for background and traffic conditions but 
its principle of calculation is different from the hourly and daily indices. It is presented as a distance to a target 
index.  The target being the EU directives (annual air quality standards and objectives):  

• If the index is higher than : for one or more pollutants the limit values are not met. 

• If the index is below : on average the limit values are met. 

The annual index is aimed at better taking into account long term exposure to air pollution based on distance to 
the target set by the EU annual norms, those norms being linked most of the time to recommendations and 
health protection set up by World Health Organisation 
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1 Introduction  

1.1 Scope of the document 

1.1.1 Daily and hourly indices 

The CAQI or Common Air Quality Index has been operational on the website 
www.airqualitynow.eu since 2006. After an initial proposal the calculation grid was revised to 
improve the representation of the PM10 concentrations. In the first version of the CAQI, the 
fact that PM10 is being measured both on an hourly and daily basis was initially not well 
covered and the PM10 grid was rather strict. This was revised after an analysis of PM10 data 
from Airbase stations. The final CAQI calculation grid is operational since 2007. 
In this paper we evaluate the way the CAQI performs on a selection of urban and suburban 
stations. In addition we propose a calculation grid for PM2.5. Since the CAQI was launched 
the air quality directives have been revised and a limit value for PM2.5 was added in the new, 
so called, CAFE directive (2008/50/EC of 21 May 2008). PM2.5 is a health relevant and 
regulated parameter so it had to be included in the CAQI calculation. However we wanted 
the new CAQI calculation to be in line with the existing calculation grid to avoid major 
changes in the outcome. Therefore, we experimented with various calculation grids. 
The data used were obtained from Airbase (http://air-climate.eionet.europa.eu/ 
databases/airbase/). We used urban and suburban stations (background and traffic) where 
the core pollutants of the index were monitored. We used 2006 as the year for which data 
were analysed. Though in 2007 there are more stations in Airbase monitoring PM2.5, 2006 
was used as, on average1, the concentrations observed were slightly higher than in 2007. 
See chapter 3 for the evaluation of the CAQI performance and chapter 4 for the revised 
calculation grid, after inclusion of PM2.5. 

1.1.2 Previous index document 

This document replaces ‘Comparing Urban Air Quality across Borders’, the first document 
describing the index. The previous document not only describes the index but also the logic 
why, at the time, such an index was needed. That discussion won’t be repeated here. The old 
document is currently still available at the project website or via the short published version: 
• http://citeair.rec.org/downloads/Products/ComparingUrbanAirQualityAcrossBorders.pdf  
• http://dx.doi.org/10.1016/j.envint.2007.12.011 
The basic working of the index is also briefly described in chapter 2 of this document. 
 

1.2 Use of the CAQI indices in another context 

Potential users of the CAQI must notify the CITEAIR partners (at caqi@airqualitynow.eu) and 
establish a user agreement (www.airqualitynow.eu/about_copyright.php#legal_agreement).  
This way, users can be kept informed in case of further developments concerning the index. 
The use of the CAQI is free of charge for non commercial purposes. 
 

                                                
1 This is not true everywhere. In France the PM monitoring method was modified to include a correction for the 
loss of volatile material. This leads to higher PM concentrations. 
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2 Basic concepts of the CAQI 

2.1 History of the CAQI 

The CAQI was developed in the course of the CITEAIR project (an INTEREG IIIC project, 
2004-2007) and has been around since 2006. The index was made for the purpose of easily 
comparing the air quality in European cities in real-time. At the start of the CITEAIR project 
we observed that many cities present their air quality in different, hard to compare, ways. 
Often they use an own (or sometimes nationally prescribed) air quality index but as all 
indices were different in logic and presentation this didn’t help2. For the purpose of 
comparison we developed a new index. The main reason to add yet another index was 
practical and twofold:  

• The index was developed for the purpose of comparing cities on a website and should 
coexist next to any existing local indices that people might be used to; it was not meant to 
replace existing indices.  

• This way no city in no country willing to participate in the online comparison was forced to 
use someone else’s index.  

Whether this has actually contributed to the success of the index is not known but the fact is 
that what was started as a project proposal by (and an obligation for) five cities has by now 
(October 2010) grown to a system (www.airqualitynow.eu) where about  hundred  cities 
voluntarily submit their data for online comparison purposes.  
The CAQI is part of an effort to raise awareness on urban air quality. This purpose has 
consequences for the design of the index as will be described in the next section. In the past 
years there have been various publications on the CAQI and the website 
www.airqualitynow.eu. Some of the publications are mainly descriptive, some focus more on 
the reasoning behind the choices made in developing the index the way we did. In the next 
section we provide the reasoning behind the working of the index.  
Most of the indices found in literature and on the internet cover the short-term air quality 
situation (hourly, daily). This applies to the CAQI as well. Indices for the long-term air quality 
are very rare. We provide a year average CAQI (YAQACI). This index is calculated in a 
completely different manner and this is described in part 2 of this document (to be published 
in 2012). 

2.2 Description of the CAQI  

2.2.1 Introduction 

There are many ways of making an air quality index and one way is not necessarily better 
than the other. Making an index is a pragmatic process of reducing a variety of information 
on the chemical characteristics of a complex mixture of pollutants observed in the air into a 
simple (often single) figure on a scale. From a scientific point of view this is a gross 
generalisation and a tremendous loss of information but for communication purposes this 
information reduction is considered essential. That is why there are so many indices in use 
all over the world. However, this assumption has never been tested as far as we know. 
Shooter and Brimblecombe (2009), in a review article on air quality indices, mention (citing 
Burden and Ellis, 1996) that in Australia, public confidence in reporting on air pollution fell 
following the introduction of an index. 
How to reduce the complex information largely depends on the purpose for which the index 
is to be used. The exact formula to transfer concentration readings into index classes is 

                                                
2 For an overview of different indices in use see for example Elshout and Léger (2007) and Garcia et al. (2002). 
Note that index calculations become outdated; the information in these sources might no longer be correct! 
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another matter of subjective choices though often limit values (for example ensuing form air 
quality legislation such as Directive 2008/50/EC) are used as guidance. 
Shooter and Brimblecombe (2009) mention two reasons for making an index: firstly linking air 
quality to health effects to inform the public of poor air quality and of possible remedial 
actions; secondly to condense complex data to provide an information overview e.g. for the 
development of policy or to check compliance with standards. We formulated a third reason: 
drawing the public’s attention to air quality issues and raising awareness. 
 

• Linking air quality to health effects 
Linking air quality information to health effects is potentially a very powerful way of 
communicating as individual health concerns tend to be very persuasive. However indices 
strongly based on health effects also have limitations. The relations between air quality and 
health are many, they interact in still poorly understood ways and their exact nature is hard to 
quantify. This has several implications:  
o the indices need to undergo frequent updates as sciences evolve (e.g. Longhurst, 2005);  
o they can become very complex if one tries to capture pollutant interactions (e.g. 

Cairncross et al., 2007) and usually the simpler approach that the worst pollutant (at a given 
time) determines the index for that moment is followed;  
o health effects occur over different exposure times (both short-term and long-term) and 

the reported index value usually refers to only one averaging time (usually daily); 
o lastly several pollutants that are currently believed to be the main causes of health 

effects of air pollution (e.g. elemental carbon, ultrafine particles, particle numbers) are not 
(yet) regulated and are not commonly monitored and included in indices. 
The different consequences of different exposure times poses an awkward communication 
problem. A health-based index meant to warn people for short-term exposure to adverse air 
quality is mainly in the good part of the index scale, indicating that air quality is not a 
problem. Though this could be true from the short-term exposure point of view, the long-term 
exposure (even to low levels of air pollution) is often worrisome. Furthermore, limit value 
exceedences for long-term exposure (e.g. year averages) are exceeded in many urban areas 
even if a health-based air quality index is virtually continuously signalling that there are no 
problems. In this case a health-based index might add to the confusion: visiting the city 
website there seems to be no problem, yet an air quality action plan is needed to comply to 
legal standards. The US and UK air quality standards are typical examples of health-based 
indices3. 
Despite these drawbacks one could argue that it is important to alert people of adverse air 
quality, and this alone could be a reason to have such an index. Shooter and Brimblecombe 
(2009) mention this as the principal reason to have an air quality index (and many indices 
started/are operated with this in mind). However they note (citing Johnson, 2003) that these 
indices rarely succeed in changing people’s behaviour in face of the oncoming poor air 
quality. They argue that better forecasting, making a timelier alert might improve people’s 
response in the case that the index is signalling adverse air quality. This is obviously an 
improvement making the index and the displayed information more useful. On the other 
hand, we doubt that this would considerably change the general public’s response to an 
alert. The air quality has to be extremely poor before it poses an acute danger to the 
population in general. With busy agenda’s it is unlikely that the average person will cancel his 
sports game, that a school outdoor activity that was planned long ago (involving many 
volunteers) is postponed at short notice to avoid exposure, etc. The possibilities to adjust 
one’s plans as well as the medical need to do so, are limited for most people. Today there 
are better, more targeted ways to inform the select group of people that really needs to adapt 
their activities in the face of pollution episodes than a general index presented on a website. 

                                                
3 Note that they differ considerably, reflecting the different appreciation of the health impact of a certain pollutant 
level. 
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For example Sussex-air provides a messaging system that those in need of this kind of 
information can subscribe to (see www.airalert.info/Sussex/Default.aspx). Smartphone 
applications could play a similar role. 
 

• Providing simple overview information for policy formulation or monitoring 
The short-term indices are mainly used for informing or warning the public. However, some 
authorities report annually the number of days an index was above a certain level. Year 
average indices are more apt for policy monitoring. See Mayer et al (2008) for the application 
of the German LAQx. CITEAIR also proposes a year average distance to target type of 
index. The policy application of an index necessarily has a longer averaging time than the 
alerting/informing indices. For policy formulating or monitoring one would also need to 
consider spatial representativeness and averaging, e.g. an index value that is population or 
area weighted. See for example Bell et al. (2011). The communicative beauty of presenting a 
single index figure to mark the air quality then hides an increasingly complex calculation 
analysis and the implications of the index, or its changes, might be hard to interpret. Shooter 
and Brimblecombe (2009) raise this point as well. On the other hand, we should not forget 
that the sole purpose of making an index is to arrive at a single, simple (arbitrary) relative 
parameter that, if applied consistently, gives an indication of progress or stagnation. Hiding 
information is the purpose of making an index!  
 

• Drawing the public’s attention to air quality and raising awareness 
The public is both a victim and a source of air pollution particularly in urban areas. Traffic is 
often the dominant source of urban air pollution. Though in some industrialised cities the tons 
emitted through high stacks might be higher than the tons emitted by vehicles, the 
contribution of traffic to the ambient air pollution, the air people breath, often exceeds 50% 
and can be as high as 80%. This is particularly true for the most health relevant pollutants: 
the smallest particles (< PM1) or the Elemental or Black Carbon fraction4. This pollution is 
mainly attributed to diesel vehicle exhaust. From the regulatory perspective, exceedences of 
the EU regulation along the streets for PM10, PM2.5 and NO2 are of major concern for many 
cities in Europe5. Local authorities therefore have a keen interest in trying to influence the 
behaviour and the travel choices of the urban population. Raising awareness on the sources 
of pollution is one way of doing so. 
If awareness raising is an objective, the last thing one wants is an index saying that the air 
quality is good whilst from the long-term exposure and the legal perspective it is not. The 
short-term index we needed and developed can therefore not be health-based in the sense 
that the index scales directly related to the extent of health impacts (as is the case in the US 
for example). It can have alert values for pollution episodes but it also needs to have 
differentiation of the air quality appreciation at the lower end of the pollution scale. An 
example of indices without a direct link to health effects and with differentiation at the lower 
end of the pollution scale are for example the French and Belgium indices. At the opposite, 
an index that is always “poor” does not help either.  
We further assumed that to entice people to visit the air quality websites and check the 
situation one would need an hourly index, hourly updated. This way people can see how 
pollution levels evolve throughout the day and can related index readings to physical events: 
elevated midday ozone peaks, rush-hours, etc. We also assumed that a scale with 
considerable differentiation (1-100) would lead to a more dynamic (interesting) presentation 
than a grid from 1 to 5 or 1 to 10. From a scientific point of view it hardly makes sense to 
                                                
4 The exact cause of the health effects of traffic pollution or not yet known. Whether it is particle numbers, nano 
particles, soot, metals, or a combination is not clear. That traffic is a major source is undisputed, as is the fact that 
it is mainly the smaller particle fraction. 

5 Elevated background concentrations of particulate matter and particulate pollution due to wood burning in winter 
are also concerns for member states with difficulties meeting the EU air quality standards. 
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derive index values with that kind of detail, but from a communication point of view we 
thought that it will help. 
To draw specific attention to traffic as an important source, and roads as an awkward place to 
be (from the exposure point of view) we calculate the index separately for roadside and city 
background situations.  
 

2.2.2 The logic of the CAQI 

The CAQI has no direct link to short-term health-effects. The methodological disadvantages 
of a strictly health-based index were discussed in the previous section. Besides, the CAQI 
was primarily developed to raise awareness and make air quality comparable from one city 
to another. Warning citizens of adverse air quality was a task best left, according to us, to the 
cities own web pages with the index (often tailor made to the local circumstances) and 
communication approach the citizens in the particular city were used to. This doesn’t mean 
that the CAQI cannot be used as a city’s sole index, the CAQI resembles a number of other 
indices (the French and Belgium indices for example) and if a city doesn’t have an index, or if 
the index needs an overhaul, the CAQI could be considered. Otherwise changing local 
indices is not really advisable as it might confuse the users/the public. 
 
The CAQI has a scale from 1 to 100 with lower rankings representing better air quality. Some 
of the higher class borders are linked to concentrations mentioned in the EU air quality 
directives (Directive 2008/50/EC). The large range of the scale assures changes, even at the 
lower end of the scale.  
 
The CAQI has an hourly time resolution (except for CO). A daily time resolution is also 
possible for yesterday and for forecasted concentrations. Many indices are on a daily basis 
because the criteria in the legislation for the different pollutants have different averaging 
times. E.g. the EU directives assess hourly values of NO2, daily average values of PM10, 8-
hour average values for O3 and CO (in addition to a range of year average criteria). The 
hourly calculation is done for reasons of attractiveness outlined above.  
A practical problem with the hourly index is that some cities only provide 24-hour average PM 
data (or moving 24 hour average). The EU has a PM10 limit value for 24-hour averaged data 
and monitoring methods used in Europe rely either on devices providing 24h average data or 
devices providing hourly data. We have therefore derived two grids for PM10 and PM2.5 data, 
one for hourly observations and one for daily observations. This way a city that produces 24-
hour (moving average) data can still participate in the index/website by applying the daily 
grid. The consistency between the daily and the hourly grid is discussed in section 3.3.  
 
Core and other pollutants. There are core pollutants (without those an index value cannot be 
calculated) and other pollutants. The traffic index comprises NO2 and PM10, with CO and 
PM2.5 as other pollutants. The background index obligatory comprises NO2, PM10 and O3, with 
PM2.5, CO and SO2 as additional pollutants.  
 
The worst pollutant determines the index. For each pollutant a sub-index is calculated 
according to a grid that translates concentration measurements into a ranking on a scale 
from 1 to 100 (see table 1 for the old grid). The highest sub-index value at a given time 
determines the overall index. This is very common for indices, in particular for indices that 
have an alerting role to play. Some health based indices claim that interactions between 
pollutants have to be considered (for proper health assessments) these indices are 
complicated and less frequently used. If an index is used to monitor air quality policy in terms 
of health benefits, such an index could be considered.  
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In the way the CAQI is implemented on the website www.airqualitynow.eu the worst 
monitoring station in a certain city, at a given moment, determines the index value. The 
calculation order is: first the sub-indices per monitoring station, the overall index for each 
station, the highest overall index becomes the city index. This procedure is applied 
separately for the traffic and the background indices. 
 
Box 2: Two indices to characterise a city and their typical evolution during the day 

Two indices to characterise a city 

The logic of the two indices is easily visualised by two theoretical pictures of air pollutants in a city. For primary 
pollutants (often related to traffic) the figure on the left illustrates the situation. For ozone, the right hand picture 
best describes the concentrations in a city. 
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Where and when ozone is not dominant the traffic index will likely be higher than the city background index. 
However if ozone is the dominant pollutant at a given time the background index will be higher.  

This can easily be seen from the evolution of the index on a given day (screenshots form 
www.airqualitynow.eu). In Lyon the evolution in the course of the day is predictable, as soon as the circulation 
starts to move, the roadside index becomes higher and primary pollutants determine the index. The roadside 
index is higher than the background throughout the day. In Seville on the same day, the roadside index (note 
that the peak driving hours are notably different) is lower for a large part of the day. There is an unexplained 
PM10 peak at the background at 07.00h but the point we want to illustrate is visible in the afternoon: the 
background index is higher than the traffic index due to elevated ozone on a sunny afternoon. 
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It is calculated both for city background and traffic situations. This has two reasons. From a 
communication point of view this draws specific attention to the role of traffic as a source of 
pollution. Mostly the traffic index is higher than the background index. This is true for the 
traffic related primary pollutants NO2, PM10 and PM2.5. In many southern cities where ozone 
plays a major role, the picture is different. The fresh exhaust emission of NO converts O3 into 
NO2 and O2. Ozone is typically higher in the countryside than the city background and is very 
low in street canyons. Especially in the afternoon, city background index values often exceed 
the traffic index in summer. 
The second important reason two calculate two indices is to make cities more comparable 
(one of the CITEAIR objectives and the website www.airqaulitynow.eu). Some cities don’t 
monitor at traffic sites, some cities might focus on traffic as they are often the most polluted 
sites. If one wanted to compare city average concentrations in cities with completely different 
monitoring strategies the results would be flawed. By stratifying the sample into background 
and traffic situations the results become more comparable. See box 2. 
 

2.3 User feedback, acceptance and comments 

The CAQI was established after an international review of air quality indices and statistical 
tests with data from four CITEAIR cities. It is displayed on the website www.airqualitynow.eu. 
It has been presented at several international conferences and it was published in a journal 
and several proceedings. It has been subject to peer review:  the very first version of the 
CAQI was reviewed, amongst other indices, by EEA (Leeuw, and Mol, 2005) and Martin Lutz 
(Senate of Berlin) for the PM10 grid. References to the current version of the CAQI are made 
in recent publications dealing with indices.  
The growing participation of cities in the website can be seen as an implicit acceptance of the 
CAQI as well. The website started with eight cities that were member of, or affiliated to the 
CITEAIR project. Currently it has over 100 voluntarily participating cities. 
 
The CAQI is used in a environmental website initiative from the EEA called Eye on Earth 
(http://watch.eyeonearth.org/) and in a GMES downstream service project called obsAIRve 
(www.obsairve.eu). In short, the CAQI has found several applications outside its original 
context and it is known to those interested in the field of air quality indexing. Annex 1 shows 
a list of references to, and publications made on the CAQI.  
 
Questions also continue to exist:  

a. having two indices alongside each other (a local one and the CAQI as an 
international one for comparison purposes) might confuse the public;  

b. the index is not well adapted to our local situation; 
c. the index is too complicated (too many pollutants); 
d. the index is not good in reflecting health effects of the air quality.  

 
Points a. and b. cannot be remedied. In fact they are the essence of the CAQI index: it aims 
to cater for situations in a vast range of countries and makes air quality presentation 
comparable across countries. We assumed that most cities interested in comparing their air 
quality to that of other cities would not be willing to replace their local index and air quality 
presentation system by another one. And for very good reasons: it is not advisable from a 
communication point of view. The best way forward, we assumed, was a new neutral index, 
marketed specifically for international comparison purposes.  
Point c. could be tackled by reducing the number of pollutants to the current core pollutants 
and skipping completely the less relevant pollutants. The index would then be based on 
PM10, NO2 and O3 (the latter not for traffic) and maybe PM2.5. CO and SO2 were included, at 
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the time, because several cities where monitoring these pollutants and occasionally they still 
play a role.  Providing a calculation grid provides a way to compare these pollutants relative 
to the other pollutants. CO and SO2 are treated as additional pollutants, they are not needed 
to calculate the index and in most cities they hardly influence the index calculation. 
Point d. is a matter of choice. We have argued in section 2.2 and in the previous CAQI 
document that a health-based index is complex and its focus on short-term exposure makes 
it less suitable for raising awareness. The main goal of the CAQI is not to warn people for 
possible adverse health effects of poor air quality but to attract their attention to urban air 
pollution and its main source (traffic) and help them decrease their exposure. We believe that 
awareness on air pollution and its sources adds in (support for) reducing pollution. Health 
warnings could typically be a purpose of a local city index/warning system.6  

                                                
6 The index can, if some wishes to do so, be used for alerts, even if there is no well established link between a 
certain index reading and a corresponding health effect. 
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3 Use of current CAQI index 

3.1 Calculation grid existing index 

The calculation grid as it is in use before the addition of PM2.5 is shown in table 1. The grid is 
inspired on threshold values as they occur in the EU air quality directives, on values used in 
similar indices and on a number of pragmatic considerations such as frequent changes also 
at the lower end of the pollution scale. A full discussion is given in the index document of the 
CITEAIR 1 project.7 The index was initially tested on a dataset from the CITEAIR 1 project 
partners. For PM10 an additional selection of Airbase data was analysed. In this document we 
look at frequency distributions for all pollutants to get an impression of the message the index 
tends to convey (is the air pollution high or low). For this analysis we have only looked at the 
mandatory pollutants. In Annex 2 a graphical display of the relation between the grid and the 
concentrations is given. 
 
Table 1: Pollutants and calculation grid for the old CAQI 

Traffic City Background 

Core 
Pollutant 

Pollutant Core pollutant Pollutant 

PM10 PM10 

Index class Grid 

NO2 
1-

hour 
24-

hours 

CO NO2 
1-

hour 
24-

hours 

O3 CO SO2 

Very low 0 0 0 0 0 0 0 0 0 0 0 
 25 50 25 12.5 5000 50 25 12.5 60 5000 50 

Low 25 50 25 12.5 5000 50 25 12.5 60 5000 50 
 50 100 50 25 7500 100 50 25 120 7500 100 

Medium 50 100 50 25 7500 100 50 25 120 7500 100 
 75 200 90 50 10000 200 90 50 180 10000 300 

High 75 200 90 50 10000 200 90 50 180 10000 300 
 100 400 180 100 20000 400 180 100 240 20000 500 

Very High* > 100 > 400 >180 >100 >20000 > 400 >180 >100 >240 >20000 >500 
NO2, O3, SO2:  
CO 
PM10 

hourly value / maximum hourly value in µg/m3 
8 hours moving average / maximum 8 hours moving average in µg/m3 
hourly value / daily value in µg/m3 

* An index value above 100 is not calculated but reported as “ > 100” 

 
The calculation grid is used for the hourly index. In addition to the hourly index a daily index 
is calculated using the maxima of the hourly sub-indices (or, in case of a city reporting PM10 
only on daily basis, using the PM10 daily grid for that subindex). On the website 
www.airqualitynow.eu this is done for the past day (D-1) and it will be used in the forecast 
that is being developed. For cities that do deliver hourly PM data the daily index will be 
calculated based on the maximum of the hourly values. This way the readings between today 
and yesterday (D and D-1) are consistent.    
 

                                                
7 http://citeair.rec.org/downloads/Products/ComparingUrbanAirQualityAcrossBorders.pdf or (for a short, published 
version) http://dx.doi.org/10.1016/j.envint.2007.12.011 
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3.2 Results of the application of the CAQI (hourly data) 

Airbase data for 2006 for urban and suburban stations were used to make the analysis. Data 
from the following countries were used (# background, #traffic): Belgium (3, 3), Czech 
Republic (13, 6), Germany (4, 4), Finland (1, 3), France (3, 3), Italy (3, 3) Spain (1, 2), 
Sweden (3, 2), and United Kingdom (0, 1). So, 31 background and 27 traffic stations were 
available. For 6 cities pairs of traffic and background sites were available. For a list of the 
Airbase stations used, see annex 3. Note that for France and Italy no hourly values for PM 
were obtained. In the analysis of the hourly indices and where hourly and daily indices are 
compared, these stations are left out. 
 
Table 2: Frequency (%) of the occurrence of the index and sub-index classes (hourly data) 

Background Traffic 
Sub-indices Sub-indices Dominant 

pollutant 
Back-
ground Traffic Index 

class 
Overall 
index PM10 O3 NO2 

Overall 
index PM10 NO2 

PM10 49 67 0-25 27 55 64 92 35 48 63 
O3 45  25-50 51 32 33 8 41 34 30 

NO2 6 33 50-75 17 10 3 0 18 14 6 
   75-100 4 2 0 0 5 4 0 
   " >100" 1 1 0 0 1 1 0 

 
Table 2 shows the average occurrence (of the sample) of the different classes for the sub-
indices. As can be seen, the majority of the sub-indices are in the first class, indicating that 
pollution is very low (NB: sample average). In fact medium or higher pollution occurs in less 
than 22% (background station) and 24% (traffic station) of the observed hours. In particular 
NO2 seems to score very low. The index therefore conveys the messages that air pollution by 
the individual pollutants is generally low (from the short-term exposure perspective). If we 
look at different stations in different countries there is some variation around the mean, partly 
explained by climate differences (e.g. ozone is higher in the southern countries) but the 
results are reasonably consistent.  
How representative the selected stations are for the whole of Europe’s urban agglomeration 
is not known. However, we don’t have an alternative dataset and there is no prior reason to 
believe that the sample is not representative. It must be noted that very big cities are scarce 
in the sample. See Annex 4 for sample calculations per country. 
If we look at the total index, based on the principal that the worst sub-index determines the 
overall index, the outcome is of course different. For the overall hourly index ‘low’ (26-50) is 
the dominant class. As could be expected, the rating at traffic stations is slightly higher than 
that at background stations.  
 
At traffic stations PM10 is the dominant pollutant for 67% of the time. In background situations 
PM10 and O3 are equally important. Many countries have difficulties meeting the annual limit 
value of NO2. This is not confirmed by the results of this short-term index. As particulate 
matter is the most important pollutant from a health perspective we are satisfied with the 
current outcome: the index identifies PM as an important pollutant.  

3.2.1 Sensitivity of class borders 

To test the sensitivity of the ‘message’ the index conveys we changed the class borders 
slightly, e.g. 0-20 very low; 21-40 low; 41-70 medium; 71-100 high. The overall picture 
doesn’t change much. There is a 12% rise in medium pollution cases. See table 3 for the 
sample of hourly background data.  
Overall the index conveys the message that the air quality is fairly good. The pollution 
qualification is low or very low in 76% of the cases (64% when the class borders are 
adjusted). We believe that this is a fair message to convey: remember that this index deals 
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with short-term exposure (hourly/daily). The short-term exposure is often, luckily, not a 
problem. The long-term exposure, and that is where the yearly limit values are meant for, is 
different of course. 
 

Table 3: Frequency (%) of the occurrence of the index and sub-index classes (hourly data) using stricter, 
class boundaries (Background) 

Sub-indices Index 
class 

Overall 
index PM10 O3  NO2 

0-20 12 43 49 85 
20-40 52 36 41 14 
40-70 29 18 9 1 

70-100 6 3 0 0 
" >100" 1 1 0 0 

 
 

3.3 Results of the application of the CAQI (daily data) 

The daily sub-indices are calculated as the daily maximum of the hourly sub-indices, except 
for PM10. The daily index therefore leads to higher values than the hourly index. This can be 
seen when comparing tables 2 and 4. The daily index also seems to attribute more 
importance to PM10. Especially in the background, PM10 as dominant pollutant rises from half 
of the hours to 2/3 of the days. 
 
Table 4: Frequency of the occurrence of the index and the sub-index classes; daily index as maximum of 
hourly index (O3, NO2 and PM10) 

Background Traffic 
Sub-indices Sub-indices Dominant 

pollutant 
Back-
ground Traffic Index 

class 
Overall 
index PM10 O3 NO2 

Overall 
index PM10 NO2 

PM10 63 74 0-25 4 17 30 66 6 12 23 
O3 34  25-50 51 42 59 32 39 38 54 

NO2 3 26 50-75 33 29 11 3 36 33 20 
   75-100 11 10 1 0 16 15 3 
   " >100" 2 2 0 0 3 3 0 

 
Recall that there are two ways to calculate a daily index for PM10 that are meant to give (on 
average) similar results. To verify this assumption (in this sample) we compared the index 
based on the daily maximum of the hourly concentration for PM10 on the one hand, and the 
index based on the daily average concentration (with the grid for daily averages) on the 
other. See Table 5a. for the results. If we compare tables 4 and 5a, there is reasonable 
agreement between the two approaches. The frequency distribution of the overall index is 
very similar. The same holds for the frequency distribution of the PM10 sub-indices. If we look 
the dominant pollutant of the overall index it seems that using the daily average PM10 
concentration makes PM10 slightly more dominant (in this sample). Currently most cities 
deliver hourly PM data to the website so the calculation method using the daily PM grid is 
hardly used.8   
To improve the match between the two calculations the calculation grid for PM10 will be 
slightly adapted. The ratio between daily maximum and daily average PM10-concentrations 

                                                
8 For maximum consistency between cities, the daily sub-index for PM should be based on the daily average 
concentration (and using the daily grid) also for cities that deliver hourly PM data. For maximum consistency 
between today’s observation for a city and for yesterday or the forecast that is to be developed the maximum 
hourly concentration for PM10 should be used. The latter is implemented on www.airqaulitynow.eu. 
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was found to be 0.55 on average (Elshout and Léger, 2007). This ratio was applied at the 
higher end of the calculation grid but for the “very low” and “low” classes the ratio used was 
0.5. If we apply the 0.55 ratio over the whole range the match between the two calculation 
schemes for the daily averaged data improves. 
 
Table 5a: Frequency (%) of the occurrence of the index and the sub-index classes; daily index as 
maximum of hourly index (O3, NO2) and daily average (PM10); existing grid 

Background Traffic 
Sub-indices Sub-indices Dominant 

pollutant 
Back-
ground Traffic Index 

class 
Overall 
index PM10 O3 NO2 

Overall 
index PM10 NO2 

PM10 70 80 0-25 3 11 30 66 4 8 23 
O3 28  25-50 48 41 59 32 35 34 54 

NO2 2 20 50-75 38 36 11 3 42 40 20 
   75-100 10 9 1 0 16 16 3 
   " >100" 2 2 0 0 2 2 0 

 

Table 5b: Frequency (%) of the occurrence of the index and the sub-index classes; daily index as 

maximum of hourly index (O3, NO2) and daily average (PM10); improved PM10 daily grid 

Background Traffic 
Sub-indices Sub-indices Dominant 

pollutant 
Back-
ground Traffic Index 

class 
Overall 
index PM10 O3 NO2 

Overall 
index PM10 NO2 

PM10 56 71 0-25 4 20 30 66 8 15 23 
O3 40  25-50 56 44 59 32 41 39 54 

NO2 4 29 50-75 28 25 11 3 33 28 20 
   75-100 10 9 1 0 16 16 3 
   " >100" 2 2 0 0 2 2 0 
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4 Proposal for integration of PM2.5   

4.1 The new CAQI calculation grid 

Mean PM2.5/PM10 ratios in Europe, are shown in table 6. They are derived from Airbase co-
located PM2.5 and PM10 measurements, extracted for the period 2004-2006. In this study by 
De Leeuw and Horálek (2009) the ratios are in the range of 0.4 to 0.8. They observe a 
tendency for lower ratios going from rural to urban to traffic sites. This indicates an increasing 
contribution of locally emitted coarse particles at urban and traffic sites though this 
phenomenon is absent in North-western and Southern Europe. Drawing firm conclusions is 
difficult due to the limited number of data. Lack of consistent PM10 and PM2.5 correction 
factors for automated equipment could also play a role. 
 
Table 6: Mean PM2.5/PM10 ratios in Europe (source: de Leeuw and Horálek) 

Region Urban Traffic 
North 0.55 0.42 

North-West 0.63 0.59 
Central-East 0.71 0.65 

South 0.58 0.53 
Europe 0.65 0.58 

 
We want to use as much as possible a fixed ratio between the PM2.5 and PM10 sub-index 
calculation grids as it has the advantage that the graphs, as shown in Annex 2, retain the 
same shape for PM2.5 and PM10 (and are/remain similar to those for NO2 and O3). Looking at 
the urban data it seems that a ratio between 0.6 and 0.7 would be an appropriate factor to 
derive the PM2.5 sub-index grid from the existing PM10 sub-index grid. For traffic the lower of 
the two seems more appropriate. We therefore derive a PM2.5 sub-index calculation grid by 
multiplying the PM10 class borders with 0.6 (and rounding to nearest ‘5’ or ‘0’). These results 
are shown in Table 8. The sensitivity of the CAQI results to the choice of the class borders 
was analysed by applying a PM2.5 sub-index grid based on PM10 sub-index class borders 
multiplied by both 0.5 and 0.7. These results are shown in Table 9.  
 
Applying 0.6 as a multiplier to derive the PM2.5 calculation grid from that of PM10 leads to a 
value of 30 µg/m3 as the border between low and medium index values. WHO has a 
recommendation9 for short-term exposure to PM2.5 of 25 µgm3. It was decided not to use this 
value in the CAQI calculation grid for two reasons: it would lead to unbalanced class 
boundaries and less internal calculation consistency; secondly WHO (2005) assumes that 
50% of PM10 is PM2.5 and therefore 25 µg/m3 (0.5 * 50) would be a suitable border. As table 6. 
shows that 60% would be a better estimate, and using the same WHO-logic one arrives at 30 
µg/m3 (0.6 * 50) as the border between low and medium index values.  
 
Though PM2.5 is an important pollutant it is not included as a core pollutant. The latest EU air 
quality directive (2008/50/EC) allows cities and regions to fulfil their monitoring obligations 
using a certain mix of PM10 and PM2.5 stations10 so it is not evident that smaller cities will be 
monitoring PM2.5 on a large scale in the near future. Making it a core pollutant could hamper 
a city’s participation to www.airqualitynow.eu. However, for those cities that do monitor PM2.5 
it will play a role in the overall index as can be seen from the sample calculations shown in 

                                                
9 WHO AQG PM2.5: 10 µg/m3: annual average; and 25 µg/m3: 24-hour mean, not to be exceeded more than 3 
days/year. 

10 The total number of PM2.5 and PM10 sampling points in a Member State required under Section A(1) shall not 
differ by more than a factor of 2, and the number of PM2.5 sampling points in the urban background of 
agglomerations and urban areas shall meet the requirements under Section B of Annex V. 
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the next paragraphs. The fact that PM2.5 is not a core pollutant should not be seen as a sign 
that it is less important than the mandatory pollutants nor that it hardly determines the overall 
index.   
 
Table 7: Pollutants and calculation grid for the revised CAQI (all changes in italics) 

Index 
class Grid Traffic City Background 

  core pollutants pollutants core pollutants pollutants 

  NO2 PM10 PM2.5 CO NO2 PM10 O3 PM2.5 CO SO2 

   1-h. 24-h. 1-h. 24-h.   1-h. 24-h.  1-h. 24-h.   

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Very 
low 25 50 25 15 15 10 5000 50 25 15 60 15 10 5000 50 

Low 25 50 25 15 15 10 5000 50 26 15 60 15 10 5000 50 

 50 100 50 30 30 20 7500 100 50 30 120 30 20 7500 100 

Medium 50 100 50 30 30 20 7500 100 50 30 120 30 20 7500 100 

 75 200 90 50 55 30 10000 200 90 50 180 55 30 10000 350 

High 75 200 90 50 55 30 10000 200 90 50 180 55 30 10000 350 

 100 400 180 100 110 60 20000 400 180 100 240 110 60 20000 500 

Very 
High* > 100 > 400 >180 >100 > 110 >60 >20000 > 400 >180 >100 >240 > 110 >60 >20000 >500 

NO2, O3, SO2:  hourly value / maximum hourly value in µg/m3
 

CO 8 hours moving average / maximum 8 hours moving average in µg/m3
 

PM10 hourly value / daily value in µg/m3 

 

* An index value above 100 is not calculated but reported as “ > 100” 

NB: the PM10 24-h grid was slightly revised; see discussion in section 3.3. 

 
4.2 Results of the revised CAQI including PM2.5  

4.2.1 The hourly CAQI calculation 

The frequency distributions in table 7 shows that when PM2.5 is included in the CAQI 
calculation this pollutant is dominant roughly one third of the time. The hours that PM10 was 
dominant are being reduced. Looking at the occurrence of the different sub-index classes, 
PM2.5 exhibits a similar behaviour as PM10. 
 

Table 8: Frequencies (%) of the index and sub-index classes for a CAQI that includes PM2.5 (hourly data – 
assumed ratio between PM2.5 and PM10 sub-index grid is 0.6) 

Background 
Sub-index Occurrence Dominant 

pollutant Occurrence Index class Occurrence 
PM10 O3 NO2 PM2.5 

PM10 18 0-25 27 55 64 92 53 
O3 39 25-50 51 32 33 8 30 

NO2 4 50-75 17 10 3 0 12 
PM2.5 38 75-100 4 2 0 0 4 

  " >100" 1 1 0 0 1 
Traffic 

Sub-index Occurrence Dominant 
pollutant Occurrence Index class Occurrence 

PM10 O3 NO2 PM2.5 
PM10 40 0-25 34 48  63 55 

  25-50 41 34  30 31 
NO2 27 50-75 19 14  6 11 

PM2.5 33 75-100 5 4  0 3 
  " >100" 1 1  0 1 
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The relevance of PM2.5 as the dominant pollutant is strongly affected by the choice of the 
ratio between the two PM calculation grids as can be seen by comparing tables 8 and 9. The 
choice doesn’t affect the overall index calculation but mainly determines which PM fraction is 
more dominant. 
 
Table 9: Frequencies (%) of the index and sub-index classes for a CAQI that includes PM2.5 hourly data 
with alternative grid: assumed ratio between PM2.5 and PM10 grid is 0.5 and 0.7 

Background 
Occurrence Occurrence Sub-index Occurrence 

PM2.5 
Dominant 
pollutant 0.5 0.7 

Index 
class 0.5 0.7 PM10 O3 NO2 

0.5 0.7 
PM10 11 27 0-25 27 27 55 64 92 43 59 

O3 35 42 25-50 51 51 32 33 8 33 28 
NO2 4 5 50-75 17 17 10 3 0 17 9 

PM2.5 51 26 75-100 4 4 2 0 0 6 3 
   " >100" 1 1 1 0 0 1 1 

Traffic 
Occurrence Occurrence Sub-index Occurrence 

PM2.5 
Dominant 
pollutant 0.5 0.7 

Index 
class 0.5 0.7 PM10 O3 NO2 

0.5 0.7 
PM10 30 48 0-25 34 35 48  63 44 62 

O3   25-50 41 41 34  30 35 28 
NO2 23 30 50-75 19 19 14  6 15 8 

PM2.5 47 22 75-100 5 5 4  0 5 2 
   " >100" 1 1 1  0 1 0 

 

4.2.2 Results of the CAQI revised with PM2.5 (daily data) 

The results of the frequency distribution of the index values when applying the proposed 
CAQI with PM2.5 included and assuming a ratio of 0.6 between the PM10 and PM2.5 sub-index 
grids are shown in table 10. The shift observed when one changes from hourly to daily data 
with PM2.5 included is very similar to same shift in the existing situation (CAQI without PM2.5). 
The frequency distribution of the daily index, due to the way of calculating it (maximum of 
hourly values), works out slightly higher than the frequency distribution of the hourly index 
(same as with the original CAQI).  
 
Table 10 is based on those stations where hourly data are available to be able to compare 
hourly and daily index calculations for the same data set. It follows the same calculation as 
table 4. But this time with PM2.5.If the daily index is calculated using the daily average grids 
for the PM data six additional stations are available (from France and Italy). The results are 
shown in Annex 5. The results are virtually identical. 
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Table 10: Frequencies (%) of the index and sub-index classes for a CAQI that includes PM2.5 (daily data –
all sub-indices calculated as maximum of hourly sub-indices: see table 4) 

Background 
Sub-index Occurrence Dominant 

pollutant 
Occurrence Index class Occurrence 

PM10 O3 NO2 PM2.5 
PM10 25 0-25 2 17 30 66 17 

O3 25 25-50 43 42 59 32 38 
NO2 2 50-75 35 29 11 3 30 

PM2.5 48 75-100 17 10 1 0 13 
  " >100" 3 2 0 0 2 

Traffic 
Sub-index Occurrence Dominant 

pollutant 
Occurrence Index class Occurrence 

PM10 O3 NO2 PM2.5 
PM10 44 0-25 5 12  23 18 

O3  25-50 35 38  54 39 
NO2 20 50-75 37 33  20 29 

PM2.5 36 75-100 19 15  3 12 
  " >100" 3 3  0 2 

 
 
 
4.3 Comparing traffic and background stations in the same city 

In our sample we had 6 cities that were simultaneously monitoring both at a traffic and an 
urban or sub-urban site. The cities were Brussels, Mechelen, Prague, Helsinki, Nantes and 
Stockholm. In Stockholm and Prague more than one traffic station was available. In that case 
the traffic stations were averaged.  Table 11 shows the results of the average comparison 
over the six cities. 
 
Table 11: Frequencies (%) of the index and sub-index classes for a CAQI comparing traffic and 
background indices in the same cities (sample of 6) using hourly data 
 

Background 
Sub-index Occurrence Dominant 

pollutant 
Occurrence Index class Occurrence 

PM10 O3 NO2 PM2.5 

PM10 18 0-25 28 54 60 86 58 
O3 47 25-50 54 36 36 14 29 

NO2 6 50-75 14 8 3 1 10 
PM2.5 29 75-100 3 1 0 0 2 

  " >100" 0 0 0 0 0 
Traffic 

Sub-index Occurrence Dominant 
pollutant Occurrence Index class Occurrence 

PM10 O3 NO2 PM2.5 
PM10 38 0-25 31 43  43 43 

O3  25-50 43 38  38 38 
NO2 21 50-75 21 16  16 16 

PM2.5 41 75-100 5 4  4 4 
  " >100" 1 0  0 0 
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If we compare these results to the ones in table 7 we see a much more pronounced 
difference between traffic and background sites. In table 7 the background and traffic index 
readings above 50 represented 22 respectively 25 % of the sample. In this case with ‘paired’ 
stations in the same city the index class over 50 occurs 17% and 27% of the time for 
background and traffic respectively. The ranges are quite wide. If we look at the occurrence 
of index class over 50 for traffic it ranges from 12% of the time in Helsinki to 49% in Nantes. 
For background it ranges from 5% of the time in Helsinki to 26% in Prague. 
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5 Revision of the YACAQI 

5.1 Introduction 

Like the hourly and daily index, the Year Average Common Air Quality Index (YACAQI) is 
calculated for traffic and city background sites. The www.airqualitynow.eu website will accept 
whatever a city submits as their city year average concentration for each pollutant for traffic 
and city background situations (or for one of the indices if they don’t have data or don’t want 
to supply both). This implies that the resulting indices do not necessarily reflect the complete 
and balanced picture a city reports under the EU-guidelines. Inferences on city compliance 
should therefore be based on the official city report and not on the index values on 
www.airqaulitynow.eu. The website indices are generalised data for comparison purpose, 
between cities in the same year or for a city from year to year. 
The sub-indices are calculated as shown in table 12 and as explained in Elshout and Léger 
(2007). The PM2.5 sub-index is added to the grid. The sub-index for the maximum number of 
days with PM10 concentrations above 50 was modified.  
 
Table 12: Calculation scheme for the year average index  

Pollutant Target value / limit value Calculation 

NO2  Year average is 40 µg/m3  Year average / 40 

PM10  Year average is 40 µg/m3 Year average / 40 

PM10 daily Max. number of daily averages above 50 µg/m3  is 

35 days  

Log(number of days+1) / Log(36) 

Ozone 25 days with an 8-hour average value >= 120 µg/m3  # days with 8-hour average >=120 / 25 

PM2.5 Year average is 20 µg/m3 Year average / 20 

SO2  Year average is 20 µg/m3  Year average / 20 

Benzene Year average is 5 µg/m3  Year average / 5 

CO  - Not calculated 

 
 
The need for changes: 
• For PM10 two criteria are used: the year average and the number of days with a daily 

average concentration >= 50 µg/m3. The number of days criterion produces much 
steeper sub-index changes than the year average sub-index as one extra exceedence 
day corresponds roughly to approximately 0.19 µg/m3 (see annex 5 in Elshout and Léger 
- 2007).  
To avoid this imbalance in the behaviour of the different sub-indices we used the 
empirical evidence that equates a year average (YA) concentration of 31 µg/m3 to 
approximately 35 days of exeedences. The sub-index was thus calculated as year 
average/31. Though this works quite well on average it was impossible to calculate the 
index in reverse. E.g. going from a certain index value back to the number of exceedence 
days, the results were not exactly consistent with the actual number of days observed. 
The new calculation scheme allows exact reverse calculation. It is presented in section 
5.2.1. 

• The sub-index for PM2.5 is newly added. It is calculated as the observed year average 
concentration divided by 20 µg/m3. The value of 20 µg/m3 is based on the so-called 
average exposure indicator (AEI). In Directive 2008/50/EC AEI is determined as a 3-year 
running annual mean PM2.5 concentration in urban background locations. We felt that this 
urban exposure based value was a better criterion than the annual limit value of 25 µg/m3 
that is also introduced in Directive 2008/50/EC. 
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The overall city index is the average of the sub-indices for NO2, PM10 (both year average and 
the number of days >=50 µg/m3 sub-index) and ozone for the city background index. For the 
traffic year average index the averages of the sub-indices for NO2 and PM10 (both) are being 
used. The other pollutants (including PM2.5) are used in the presentation of the YACAQI if 
data are available, but do not enter the calculation of the city average index. They are treated 
as additional pollutants like in the hourly and daily indices. The main reason is that not every 
city is monitoring this full range of pollutants.  

5.2 Relative importance of the sub-indices 

Using the 2006 airbase data we analysed the relative importance and the behaviour of the 
various sub-indices. This was necessary to assure that the index update would not cause 
major changes in the outcome. For PM2.5 this is not an issue as it doesn’t affect the overall 
outcome of the YAQACI calculation. Nevertheless the results should fit in the overall trend of 
the calculation. For the revision of the PM10-daily sub-index the continuity in the results was a 
major issue hence we studied the relative importance of the various calculation schemes. 
 
For all stations used in the previous chapters where we had sufficient data to calculate a 
reliable year average concentration we calculated all of the sub-indices. The sub-indices 
where each sorted from low to high. This gives an impression of the occurrence of the sub-
indices in the sample of cities studied. The results of the old calculation scheme are shown in 
figure 1 for the background stations, for the core pollutants.  
 

Figure 1: The sorted occurrence of the sub-indices over a sample of 23 background stations (NB ‘PM10-

YA31’ is the old calculation scheme of the sub-index for the PM10-daily limit value.) 

 

• The graph shows that in background situations NO2 is the lesser problem in the sample 
studied. In traffic stations this is different (see figure 3, right hand side.) 

• PM10 year average concentration has slightly higher sub-index values but the range of 
values that occurs in the sample shows almost identical behaviour.  

• The PM10 number of days with an average concentration >=50 µg/m3 is a similar curve as 
the PM10 year average curve, but slightly higher. Recall that in the old sub-index 
calculation for the PM10 daily limit value the observed year average (YA) was simply 
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divided by 31 to obtain this sub-index so it is obvious that this produces higher sub-index 
values than the year average sub-index (YA/40). 

• The ozone sub-index is based on count data rather than concentration data and this 
leads to a much steeper curve. This different behaviour is somewhat awkward but 
unavoidable. However, these exeedence days represent the higher percentiles of the 
concentration distribution, so a steeper response curve is expected. Moreover, ozone is a 
secondary pollutant that responds more indirectly to air quality policy than the primary 
pollutants.  

5.2.1 The new calculation of the PM10 daily sub-index 

If the PM10-YA31 calculation is simply replaced by the number of days with a daily average 
concentration above 50 µg/m3 divided by the target number of 35 days, the situation in the 
left hand side of figure 2 is obtained. This implementation of the sub-index is completely 
different from the previous one and would lead to a disruption of the trend. Secondly, like the 
ozone sub-index, this sub-index based on counts gives a steep response to changes in the 
air quality and hence different behaviour than the other pollutants. This is particularly 
awkward compared to the PM10 year average sub-index as it is the same pollutant that is 
being considered. 
The shape of this sub-index curve can be modified to correspond better to the previous 
calculation scheme and to the general sub-index behaviour by taking the logarithm of the 
number of days observed. The only difficulty is the situation with 0 days for which no 
logarithm can be calculated. This is overcome by adding 1 to both the observed number of 
days and the target value. The formula hence becomes11: 
 

S.I. PM10-daily = Log(number of days+1) / Log(35 +1) 
 
The results are shown in the right hand side of figure x. The log-approach yields virtually the 
same results as the previous sub-index calculation (thin red line) so it is a suitable 
replacement. The same applies to traffic situations (graph not shown here). 
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Figure 2: The sorted occurrence of the sub-indices over a sample of 23 background stations: two new 

ways of calculating the PM10-daily sub-index.  
 

                                                
11 And the inverse formula:  # days = 10^(log(36) * SI PM10-daily) 
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5.2.2 Adding PM2.5 sub-index 

The calculation of the PM2.5 sub-index is straightforward. It is the observed year average 
concentration divided by 20 µg/m3. If we analyse the behaviour of this sub-index compared to 
the other indices we see that the PM2.5 sub-index results in quite similar results as the PM10 
daily sub-index in background situations. In traffic stations the PM10-daily sub-indexproduces 
higher results (probably due to the fact that resuspension of road dust plays a significant 
role). See figure 3. The figure also shows that, as expected, the NO2 sub-index plays a much 
more prominent role at traffic stations. 
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Figure 3: The sorted occurrence of the sub-indices over a sample background (left) and traffic (right) 

stations: the new PM10 daily sub-index, the new PM2.5 sub-index and the unchanged sub-indices for NO2, 

PM10 and Ozone. 

5.3 Sample application of the YAQACI 

Table 13 presents an imaginary example for two cities. The two cities in the example have 
the same YACAQI but different air quality problems. This can be seen from the bar charts 
shown in figure 4. The presentation provides valuable additional information when comparing 
two cities or the same city over two years).  It is instantly evident what the main problems are 
and/or where progress of the concentrations  is satisfactory. Note that: 

• the overall index is the same in both cities despite the fact that SO2 and benzene are very 
different: they don’t enter into the calculation of the average index. 

• City 1 has a specific NO2 problem for traffic and an ozone problem for background; and 
city 2 has overall higher concentrations leading to the same overall city indices.  
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Table 13: An example of the results of the YACAQI calculation 

 NO2  PM10-year 
average 

PM10-exceed. 
daily av. 

Ozone 

days with 8h 
av. >120  

PM2.5 SO2 Benzene Index = 
average of 
sub-indices 

40 40 35 25 20 20 5  
Target 
value 

B T B T B T B T B T B T B T B T 

year average 
city 1 32 64 32 38 46 78 52  19 22 9 8 2 8   

year average 
city 2 42 50 37 47 68 125 40  22 28 22 20 7 8   

Target 
index 1 1 1 1 1 1 1  1 1 1 1 1 1 1 1 

Index city 1 0.80 1.60 0.80 0.95 1.07 1.22 2.08  0.95 1.10 0.45 0.40 0.40 1.60 1.19 1.26 

Index city 2 1.05 1.25 0.93 1.18 1.18 1.35 1.60  1.10 1.40 1.10 1.00 1.40 1.60 1.19 1.26 

 
Figure 4: Graphic display of the YAQACI results in table 13 
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Annex 2 Graphical display of the CAQI 

Ozone has a completely linear relation and NO2 and PM10 have relations that are steep at the 
lower end of the concentration range and become flat at the top end. This is in line with the 
objective of making the index interesting (‘active’) also in the lower end of the concentration 
range. The patterns of SO2 and CO are slightly less form-consistent but the same overall 
principal applies. 
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Annex 3 Air base stations used in this study 

List of airbase stations used in the analysis (2006 data)  
Background 31 Traffic 27 

BE0186A Brussels 3 BE0184A Brussels 3 

BE0296A Hasselt  BE0228A Antwerp  

BE0404A Mechelen  BE0415A Mechelen  

CZ0020A Prague 13 CZ0011A Prague 6 

CZ0022A Ústí nad Labem  CZ0068A Beroun  

CZ0024A Teplice  CZ0082A Prague  

CZ0029A Most  CZ0083A Prague   

CZ0034A Sokolov  CZ0086A Hradec Králové  

CZ0042A Brno  CZ0112A Plzeň  

CZ0046A Třinec     

CZ0059A České Budějovice     

CZ0071A Liberec     

CZ0073A Pardubice     

CZ0075A Zlín     

CZ0088A Jihlava     

CZ0089A Kladno     

DEHH008 Hamburg  4 DEHE037 Wiesbaden 4 

DEHH021 Hamburg  DERP009 Mainz  

DEST002 Burg  DERP032 Neuwied  

DEST072 Halle (Saale)  DEST075 Halle (Saale)  

ES1193A Madrid 1 ES0116A Madrid 2 

   ES0123A Madrid  

FI0124A Helsinki 1 FI0126A Vaasa 3 

   FI0131A Oulu  

   FI0148A Helsinki   

FR0351A* Paris 3 FR0812A* Dunkirk 3 

FR0832A* Strasbourg  FR1286A* Saint-Étienne  

FR1376A* Nantes  FR1377A* Nantes  

   GB0682A London 1 

IT0466A* Milan 3 IT1079A* Palermo 3 

IT0554A* Turin  IT1360A* Ancona  

IT1650A* Saronno  IT1552A* Palermo  

SE0001A Malmö 3 SE0003A Stockholm 2 

SE0004A Gothenburg  SE0027A Stockholm  

SE0022A Stockholm     

*: Only daily PM data 
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Annex 4: Sample index calculations using hourly data and the revised grid  

A4.1 Traffic data country averages 

Sub-index Occurrence BE Dominant 
pollutant 

Occurrence Index class Occurrence 
PM10 NO2 PM2.5 

 PM10 33% 25 32% 45% 67% 48% 
 NO2 18% 50 45% 42% 31% 32% 
 PM2.5 48% 75 18% 12% 1% 15% 
   100 5% 2% 0% 4% 
   " >100" 0% 0% 0% 0% 

Sub-index Occurrence CZ Dominant 
pollutant 

Occurrence Index class Occurrence 
PM10 NO2 PM2.5 

 PM10 47% 25 30% 42% 75% 49% 
 NO2 13% 50 41% 35% 23% 30% 
 PM2.5 41% 75 20% 17% 2% 14% 
   100 7% 5% 0% 5% 
   " >100" 2% 1% 0% 2% 

Sub-index Occurrence DE Dominant 
pollutant 

Occurrence Index class Occurrence 
PM10 NO2 PM2.5 

 PM10 25% 25 37% 56% 60% 56% 
 NO2 37% 50 45% 33% 36% 31% 
 PM2.5 38% 75 15% 9% 4% 10% 
   100 3% 1% 0% 3% 
   " >100" 0% 0% 0% 0% 

Sub-index Occurrence ES Dominant 
pollutant 

Occurrence Index class Occurrence 
PM10 NO2 PM2.5 

 PM10 45% 25 15% 31% 24% 41% 
 NO2 46% 50 43% 36% 52% 40% 
 PM2.5 9% 75 33% 25% 23% 16% 
   100 9% 8% 1% 2% 
   " >100" 0% 0% 0% 0% 

Sub-index Occurrence FI Dominant 
pollutant 

Occurrence Index class Occurrence 
PM10 NO2 PM2.5 

 PM10 49% 25 61% 68% 82% 83% 
 NO2 27% 50 30% 21% 16% 13% 
 PM2.5 23% 75 6% 5% 1% 2% 
   100 2% 2% 0% 0% 
   " >100" 0% 0% 0% 0% 

Sub-index Occurrence GB Dominant 
pollutant 

Occurrence Index class Occurrence 
PM10 NO2 PM2.5 

 PM10 31% 25 9% 16% 15% 35% 
 NO2 66% 50 36% 44% 34% 50% 
 PM2.5 3% 75 45% 36% 43% 14% 
   100 10% 4% 8% 1% 
   " >100" 0.16% 0% 0% 0% 

Sub-index Occurrence SE Dominant 
pollutant 

Occurrence Index class Occurrence 
PM10 NO2 PM2.5 

 PM10 41% 25 37% 50% 63% 58% 
 NO2 27% 50 44% 31% 33% 35% 
 PM2.5 33% 75 15% 13% 3% 7% 
   100 4% 6% 0% 0% 
   " >100" 0% 1% 0% 0% 
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A4.2 Background data country averages 

Sub-index Occurrence BE Dominant 
pollutant 

Occurrence Index class Occurrence 
PM10 O3 NO2 PM2.5 

 PM10 34% 25 27% 45% 76% 85% 56% 
 O3 32% 50 51% 40% 21% 15% 29% 
 NO2 6% 75 19% 13% 3% 0% 12% 
 PM2.5 28% 100 4% 2% 0% 0% 3% 
   " >100" 0% 0% 0% 0% 0% 

Sub-index Occurrence CZ Dominant 
pollutant 

Occurrence Index class Occurrence 
PM10 O3 NO2 PM2.5 

 PM10 15% 25 19% 48% 59% 93% 41% 
 O3 35% 50 51% 34% 37% 7% 34% 
 NO2 2% 75 22% 13% 4% 0% 17% 
 PM2.5 48% 100 6% 4% 0% 0% 6% 
   " >100" 2% 1% 0% 0% 1% 

Sub-index Occurrence DE Dominant 
pollutant 

Occurrence Index class Occurrence 
PM10 O3 NO2 PM2.5 

 PM10 17% 25 36% 63% 71% 93% 58% 
 O3 37% 50 50% 30% 27% 7% 31% 
 NO2 6% 75 12% 7% 2% 0% 8% 
 PM2.5 39% 100 3% 1% 0% 0% 2% 
   " >100" 0% 0% 0% 0% 0% 

Sub-index Occurrence ES Dominant 
pollutant 

Occurrence Index class Occurrence 
PM10 O3 NO2 PM2.5 

 PM10 28% 25 29% 57% 58% 81% 66% 
 O3 49% 50 52% 31% 35% 17% 30% 
 NO2 12% 75 17% 10% 7% 2% 4% 
 PM2.5 12% 100 2% 2% 0% 0% 1% 
   " >100" 0,00% 0% 0% 0% 0% 

Sub-index Occurrence FI Dominant 
pollutant 

Occurrence Index class Occurrence 
PM10 O3 NO2 PM2.5 

 PM10 10% 25 48% 83% 65% 92% 81% 
 O3 56% 50 47% 14% 33% 7% 15% 
 NO2 15% 75 5% 2% 1% 0% 3% 
 PM2.5 19% 100 0% 0% 0% 0% 1% 
   " >100" 0.02% 0% 0% 0% 0% 

Sub-index Occurrence SE Dominant 
pollutant 

Occurrence Index class Occurrence 
PM10 O3 NO2 PM2.5 

 PM10 18% 25 41% 75% 61% 95% 79% 
 O3 56% 50 54% 22% 38% 4% 18% 
 NO2 6% 75 5% 3% 1% 0% 3% 
 PM2.5 20% 100 0% 0% 0% 0% 0% 
   " >100" 0% 0% 0% 0% 0% 
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Annex 5: Daily index calculation including PM2.5, including French and Italian 

Airbase stations 

 
Table A5.1: Frequency (%) of the occurrence of the index and the sub-index classes; daily index as 

maximum of hourly index (O3, NO2) and daily average (PM10 and PM2.5); improved PM10 daily grid.  

Background 
Sub-index Occurrence Dominant 

pollutant Occurrence Index class Occurrence 
PM10 O3 NO2 PM2.5 

PM10 24% 0-25 3% 20% 30% 66% 27% 
O3 35% 25-50 52% 44% 59% 32% 39% 

NO2 4% 50-75 27% 25% 11% 3% 19% 
PM2.5 38% 75-100 15% 9% 1% 0% 13% 

  " >100" 3% 2% 0% 0% 3% 
Traffic 

Sub-index Occurrence Dominant 
pollutant Occurrence Index class Occurrence 

PM10 O3 NO2 PM2.5 
PM10 35% 0-25 5% 15%  23% 13% 

O3  25-50 35% 39%  54% 38% 
NO2 21% 50-75 38% 28%  20% 36% 

PM2.5 45% 75-100 19% 16%  3% 11% 
  " >100" 2% 2%  0% 2% 

 
Table A5.2: Frequency (%) of the occurrence of the index and the sub-index classes; daily index as 

maximum of hourly index (O3, NO2) and daily average (PM10 and PM2.5); improved PM10 daily grid.  

Background 
Sub-index Occurrence Dominant 

pollutant Occurrence Index class Occurrence 
PM10 O3 NO2 PM2.5 

PM10 23% 0-25 3% 18% 32% 58% 24% 
O3 33% 25-50 49% 43% 56% 36% 38% 

NO2 4% 50-75 29% 25% 11% 6% 21% 
PM2.5 40% 75-100 16% 11% 1% 0% 13% 

  " >100" 4% 3% 0% 0% 4% 
Traffic 

Sub-index Occurrence Dominant 
pollutant Occurrence Index class Occurrence 

PM10 O3 NO2 PM2.5 
PM10 35% 0-25 4% 12%  21% 12% 

O3  25-50 33% 37%  53% 36% 
NO2 18% 50-75 39% 32%  23% 36% 

PM2.5 47% 75-100 21% 17%  2% 14% 
  " >100" 3% 2%  0% 2% 

 
Adding an additional six stations (three French and three Italian) to a subset of 21 (traffic) or 
25 (background) stations hardly affects the outcome of the average index calculation. 
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Annex 6: Daily maximum and daily average indices for PM10 and PM2.5 

As we described in section 3.3, the two ways of calculating the daily PM10 sub-index and the 
daily overall index are quite similar if we look at the average of all monitoring sites in the 
sample. However if we look at different sites the results can be substantial. Here we show 
the frequency distribution of the sub-indices for PM10 and PM2.5 calculated in both ways: as a 
Daily Average (DA) or a Daily Maximum (DM), each with its appropriate grid. We focus on 
those instances where the index or the sub-index is higher than 50. On average both 
calculation methods should give similar results but in reality the DM method leads to higher 
Sub-Indices (SI) and hence higher overall Index (I) values.   
 
The table shows the parameters “ratio SI >50” and “ratio I >50”: 

ratio SI >50 = days with SI>50, method DA / days with SI>50, method DM    and 

ratio I >50 = days with I>50, method DA / days with I>50, method DM 

 
If the ratio is > 1 it means that the Daily Average method produces higher index or sub-index 
values. The results show that in this sample of background data the daily average calculation 
leads to slightly lower index values.  
 
Summary table (city background)12 

  Average Min. Max. 
Ratio SI>50 PM10 0.9 0.4 1.3 
Ratio SI>50 PM2.5 0.8 0.6 1.0 
Ratio I>50 Index 0.8 0.5 1.0 

 
 
Frequency distribution and ratio’s for city background data comparing two ways of 
determining the PM sub-indices. 

 BE0186A BE0296A BE0404A 
 PM10 PM2.5 PM10 PM2.5 PM10 PM2.5 
 DA DM DA DM DA DM DA DM DA DM DA DM 

25 0,12 0,21 0,32 0,24 0,06 0,03 0,36 0,23 0,04 0,02 0,28 0,14 
50 0,54 0,48 0,38 0,43 0,53 0,51 0,39 0,45 0,42 0,46 0,34 0,35 
75 0,26 0,27 0,18 0,24 0,31 0,38 0,15 0,25 0,34 0,39 0,20 0,33 

100 0,08 0,04 0,11 0,09 0,10 0,08 0,09 0,08 0,19 0,12 0,18 0,17 
" >100" 0,00 0,00 0,01 0,00 0,01 0,00 0,01 0,00 0,01 0,01 0,01 0,01 

Ratio SI>50 1,12  0,90  0,90  0,77  1,03  0,77  
Ratio I>50 0.9    0.9    1.0    

 CZ0020A  CZ0022A CZ0024A 
 PM10 PM2.5 PM10 PM2.5 PM10 PM2.5 
 DA DM DA DM DA DM DA DM DA DM DA DM 

25 0,19 0,13 0,29 0,18 0,19 0,06 0,13 0,01 0,06 0,02 0,13 0,02 
50 0,40 0,43 0,35 0,36 0,51 0,27 0,46 0,26 0,37 0,19 0,35 0,15 
75 0,28 0,33 0,18 0,29 0,21 0,42 0,24 0,50 0,35 0,50 0,26 0,46 

100 0,10 0,08 0,12 0,12 0,07 0,23 0,14 0,19 0,16 0,23 0,20 0,30 
" >100" 0,03 0,02 0,06 0,04 0,02 0,02 0,03 0,04 0,06 0,06 0,06 0,08 

Ratio SI>50 0,95  0,78  0,45  0,57  0,72  0,62  

                                                
12 The results for traffic data are not shown. For the overall index they are virtually identical.  
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Ratio I>50 0.9    0.5    0.7    
 CZ0029A CZ0034A CZ0042A 
 PM10 PM2.5 PM10 PM2.5 PM10 PM2.5 
 DA DM DA DM DA DM DA DM DA DM DA DM 

25 0,13 0,12 0,22 0,08 0,28 0,22 0,29 0,09 0,12 0,10 0,12 0,04 
50 0,31 0,25 0,29 0,33 0,45 0,46 0,40 0,41 0,33 0,38 0,30 0,29 
75 0,33 0,36 0,24 0,33 0,20 0,26 0,18 0,36 0,38 0,38 0,27 0,41 

100 0,18 0,21 0,18 0,19 0,06 0,05 0,12 0,13 0,14 0,10 0,25 0,22 
" >100" 0,05 0,06 0,06 0,07 0,01 0,01 0,02 0,02 0,02 0,03 0,07 0,04 

Ratio SI>50 0,88  0,82  0,84  0,63  1,06  0,87  
Ratio I>50 0.9    0.7    0.9    
 CZ0046A CZ0059A CZ0071A 
 PM10 PM2.5 PM10 PM2.5 PM10 PM2.5 
 DA DM DA DM DA DM DA DM DA DM DA DM 

25 0,05 0,04 0,11 0,04 0,25 0,16 0,17 0,06 0,14 0,12 0,12 0,03 
50 0,33 0,30 0,33 0,30 0,42 0,47 0,39 0,32 0,48 0,47 0,44 0,36 
75 0,38 0,37 0,30 0,38 0,21 0,27 0,23 0,40 0,28 0,32 0,25 0,42 

100 0,18 0,23 0,23 0,25 0,09 0,08 0,16 0,18 0,08 0,08 0,16 0,15 
" >100" 0,06 0,07 0,03 0,03 0,03 0,02 0,05 0,04 0,01 0,02 0,02 0,04 

Ratio SI>50 0,93  0,85  0,89  0,73  0,91  0,71  
Ratio I>50 0.9    0.8    0.8    

 CZ0073A CZ0075A CZ0088A 
 PM10 PM2.5 PM10 PM2.5 PM10 PM2.5 
 DA DM DA DM DA DM DA DM DA DM DA DM 

25 0,09 0,04 0,14 0,10 0,14 0,14 0,09 0,05 0,22 0,18 0,15 0,10 
50 0,33 0,34 0,40 0,34 0,39 0,44 0,30 0,29 0,41 0,42 0,33 0,29 
75 0,36 0,44 0,23 0,36 0,30 0,29 0,30 0,37 0,25 0,28 0,30 0,42 

100 0,18 0,14 0,19 0,16 0,13 0,09 0,25 0,23 0,11 0,12 0,20 0,16 
" >100" 0,04 0,04 0,04 0,04 0,04 0,04 0,07 0,06 0,02 0,00 0,02 0,02 

Ratio SI>50 0,94  0,84  1,15  0,94  0,92  0,85  
Ratio I>50 0.9    0.9    0.9    

 CZ0089A DEHH008 DEHH021 
 PM10 PM2.5 PM10 PM2.5 PM10 PM2.5 
 DA DM DA DM DA DM DA DM DA DM DA DM 

25 0,10 0,07 0,03 0,01 0,06 0,07 0,26 0,14 0,34 0,33 0,32 0,20 
50 0,53 0,36 0,48 0,31 0,57 0,56 0,48 0,52 0,50 0,51 0,44 0,47 
75 0,23 0,40 0,27 0,37 0,28 0,31 0,17 0,27 0,10 0,13 0,15 0,25 

100 0,10 0,14 0,16 0,25 0,09 0,06 0,08 0,07 0,05 0,03 0,08 0,07 
" >100" 0,03 0,04 0,06 0,06 0,00 0,00 0,01 0,01 0,01 0,01 0,01 0,01 

Ratio SI>50 0,63  0,71  0,99  0,76  0,95  0,72  
Ratio I>50 0.7    0.9    0.7    
 DEST002 DEST072 ES1193A 
 PM10 PM2.5 PM10 PM2.5 PM10 PM2.5 
 DA DM DA DM DA DM DA DM DA DM DA DM 

25 0,24 0,30 0,19 0,17 0,26 0,27 0,38 0,31 0,26 0,18 0,35 0,25 
50 0,54 0,52 0,52 0,54 0,45 0,44 0,41 0,43 0,36 0,34 0,49 0,47 
75 0,18 0,15 0,19 0,23 0,23 0,23 0,14 0,20 0,31 0,33 0,15 0,25 

100 0,04 0,04 0,08 0,05 0,06 0,06 0,07 0,06 0,07 0,15 0,01 0,03 
" >100" 0,01 0,00 0,01 0,00 0,00 0,00 0,01 0,00 0,00 0,00 0,00 0,00 

Ratio SI>50 1,21  1,00  0,99  0,83  0,80  0,57  
Ratio I>50 0.9    0.9    0.9    
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 FI0124A SE0001A SE0004A 
 PM10 PM2.5 PM10 PM2.5 PM10 PM2.5 
 DA DM DA DM DA DM DA DM DA DM DA DM 

25 0,57 0,50 0,67 0,50 0,42 0,48 0,47 0,39 0,19 0,15 0,53 0,45 
50 0,35 0,42 0,25 0,35 0,49 0,44 0,44 0,49 0,63 0,61 0,39 0,48 
75 0,05 0,06 0,06 0,12 0,08 0,07 0,07 0,11 0,15 0,19 0,07 0,08 

100 0,03 0,02 0,02 0,02 0,01 0,01 0,02 0,01 0,04 0,04 0,01 0,00 
" >100" 0,00 0,00 0,00 0,01 0,00 0,00 0,00 0,00 0,00 0,01 0,00 0,00 

Ratio SI>50 0,91  0,56  1,27  0,78  0,78  1,00  
Ratio I>50 0.7    0.7    0.8    
 SE0022A   
 PM10 PM2.5     
 DA DM DA DM         

25 0,41 0,38 0,53 0,42         
50 0,46 0,47 0,37 0,46         
75 0,11 0,13 0,07 0,11         

100 0,02 0,02 0,03 0,01         
" >100" 0,00 0,00 0,00 0,00         

Ratio SI>50 0,87  0,79          
Ratio I>50 0.8            

 
 
 
 


