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Air Quality Data Assessment and
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1 Introduction

This paper is part of the NILU presentation prepared for two training seminars
organised by the Stockholm Environment Institute (SEI). SEI was responsible for the
overall coordination and management of the project. The training workshops, which
were held in Bangkok in June 2006 and in Ho Chi Minh City in October-November
2006, were organised in collaboration with the Clean Air Network for Asia
(CATNet). CATNet is part of the Clean Air Initiative for Asian Cities (CAl Asia),
which has undertaken a series of activities to enhance the capacity of national and
local governmental authorities in Asia

The seminar presented a summary of the air quality monitoring and management
programme, which has been developed around the world and in Asia in particular.
The NILU presentations were mainly based on the development and training
performed by NILU and included background, monitoring system planning and
development as well as data presentations and modelling.

This report presents air quality data assessment and interpretation as well as data
reporting and data dissemination.

2 The monitoring programme

Before data can be presented and interpreted a brief presentation of the philosophy
behind the monitoring programme should be presented.

Why do we measure what we measure and why do we measure where and what we
measure. These elements have been discussed in another presentation at the seminar.
(Sivertsen, 2006 a).

The air quality monitoring programme layout, parameters, QA/QC requirements etc.
should be briefly reported. Also the air quality national and international limit values,
standards or guideline values should be discussed as part of the reporting procedures.
An example was presented based on reporting of data from Ho Chi Minh City
(Sivertsen et al., 2005)

3 Interpretation of air quality data

Once the data have been collected, transferred into the database and subjected to
quality assurance, they are ready for analysis and interpretation. Since the objectives
of the monitoring program have been decided upon its commencement, the reasons
for data collection, and thus the questions to be addressed by the program, have been
identified.
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Data analysis and data interpretation should be conducted with the intent of providing
quantitative answers addressing the set objectives of the monitoring program. The
process should be designed to provide useful information in an appropriate format for
the end-user.

Examples of the general type of questions to be addressed in relation to air quality
assessment include:

What pollutants are present?

At what concentrations?

Do the concentration or emission levels exceed standards or targets?

Where do they come from?

What is the contribution of individual sources?

What is population exposure to the pollutants?

What harm do they do?

To what extent would different mitigation measures help in controlling the
pollution?

It is critical that at the beginning of the data analysis and interpretation the exact
questions to be addressed are very clearly identified. A key tool in the process of data
analysis and interpretation is statistics. The role of statistical methods in research is to
enable the researcher to accurately utilize the gathered information and to be more
specific in describing their findings.

A minimum level of data management could be the production of peak/average
statistics of daily, monthly and annual summaries, involving simple statistics and
graphical analyses that show both time and frequency distributions of monitoring
data. The use of a Geographical Information System (GIS) should also be considered,
particularly when the intention is to combine pollution data with those from
epidemiological and other geo-coordinated social, economic or demographic sources.

In general, simple steps of data analysis and interpretation include:

Identify critical variables required to respond to your research question.
Sort, scale, and graph data in a spreadsheet.

Visually display data to emphasize relevant trends and patterns.
Differentiate between recognizable data patterns and outlying data.
Suggest explanations for recognizable data patterns and outlying data.
Present your findings in a clear, concise, and professional fashion.

o wbdE

4 Air quality data assessment

Annual average or seasonal average concentrations have been presented and
compared to limit values in order to check the typical and average air pollution
situation over the measurement area (city). Average diurnal concentration
distributions of selected pollutants indicate time variations as a result of combined
emission rates and atmospheric dispersion conditions.
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An important element in the understanding of air pollution is the understanding of the
meteorological dispersion conditions. The atmosphere’s ability to transport and
disperse pollutants emitted into the atmospheric surface boundary layer is often more
decisive for the pollution levels than the emission rates itself.

Nighttime surface inversions combined with unstable convective daytime conditions
bring about large diurnal variations in many of the air pollutants. These changes in
weather conditions together with chemical reactions and variations in emission rates
as traffic and human activities change from day to night has to be understood in order
to evaluate the results of the measurement and modelling results.

Examples should be presented to explain what is going on in the area. The diurnal
variation of NO; concentrations at urban background concentrations relative to
variations very close to the source (the street or road) confirm the rapid dilution of
pollutants as one move away from the street due to the convective and very unstable
surface layer at daytime.

The relationship between NO, and ozone concentrations also illustrates the use of
background ozone (and following reduction in ozone) as NO emissions and
chemically transformed into NO..

Air pollution concentrations as functions of wind directions (an other meteorological
parameters) may explain the importance of different source and the impact of
emissions from source areas. High levels of PM;o concentrations measured at one of
the selected sites are shown to be originating from the industrial complexes and power
plants north of the site. Examples are presented base on data collected from Ho Chi
Minh City (Sivertsen et al., 2004)

5 Annual reports

Annual reports should be summarising the air quality as monitored by the complete
monitoring and sampling network designed for the area.

The report should reflect the status of the environment concerning air pollution and it
should include information on:

Average concentration levels

Exceeding of standards

Trend analyses; is it better or worse than before?
Statistics on Air Quality Index values

Air quality versus meteorology,

Identify adverse meteorological conditions.
Major source impact evaluations

Discussions on source contributions

Estimate of exposures if possible

In areas and in microenvironments where the air pollution frequently exceeded
standard levels, more detailed analyses should be performed. Frequencies of
exceeding the standards should be established.
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In areas where levels are far below the limit values simple assessment may have been
done without any fixed monitoring stations. Historical data based on screening studies
using passive samplers may be used for verifications.

6 Information and dissemination of air quality information

Information dissemination and presentation solutions for air quality have been
developed in several countries over the last decade. Relative large research program
has been studying how air quality information should be presented. Presenting data
that are both scientifically correct and capable of being understood, and used, by the
wider public is a challenge. The dissemination channels likely to be used are in
addition to Internet over the next years is WAP, e-mail and SMS, to be combined with
subscription services for personalised information. Some countries already have had
such solutions running for a few years.

There are in general four reasons for developing air quality dissemination and
presentation solutions:

Give correct Air Quality status and forecasts

The needs for people’s to use the information

Possible reduction of health impacts (for the sensitive part of population?)
To reduce the impact of air pollution episodes

HOON =

Most solutions are today based on the needs indicated in 1 and 2 above. Still this is a
great challenge. Even though the graphs and tables can be perfect, the presentation
itself on an Internet page can affect the public’s interpretation dramatically. Basic
understanding of usability of relevant services is vital in order to gain useful
knowledge in the field of data presentation and data distribution.

On-line presentation of environmental data includes different groups such as
scientists, decision-makers and the general public. Hence the users will have very
different backgrounds for understanding data presentations. The general public can
misinterpret a scientifically correct presentation easily understood by experts. In order
to address this problem, data should be presented in different ways depending on the
target groups.

Solutions aimed for actually reducing health impacts is likely to be more integrated
into air quality management strategies in the future. The research on such solutions
clearly points out that that such solutions must give the end users useful information
in advance so actions can be taken. This means that the end-user must know when and
where likely high concentrations will come, sufficiently early in advance to take
actions. If this is combined with personalised information and utilisation of channels
like SMS/MMS and e-mail research shows great potential to help sensitive groups to
avoid being exposed to unhealthy levels.

The final stage, where one uses information dissemination techniques also to actually
influence the episode forecasted to be less sever that with no action, is likely to be an
area of research for the future. The interest is then to combined the personalised
advanced information dissemination solutions tailored for individuals and combined it
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with legal regulations, car numbers, car types, reduced public transport cost, car
specific data recording, road pricing, car type pricing, number of persons in car etc.
etc.
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