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--------------------------------------------------------------------------------------------------------------------------
Figure on the cover page. A picture of Helsinki taken during a severe air pollution episode on
28 December 1995. The dark layer near the ground, which consists of nitrogen oxides,
particulate matter and other air pollutants, is clearly visible up to the height of approximately
100 m  (Reference: Suomen luonto 2/97).
--------------------------------------------------------------------------------------------------------------------------
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1. Background

     The proposed study can be viewed as an extension of a previous research project “Air Pollution
Episodes: Modelling Tools for Improved Smog Management – APPETISE”
(http://www.uea.ac.uk/env/appetise). This project has been funded by the European Union and its
duration is from 2000 to 2001. The APPETISE project aims to develop various statistical methods
(including neural network computing) together with deterministic methods, in order to analyse,
predict and forecast air pollution levels in selected European cities. The APPETISE project has been
coordinated by Stephen Dorling, University of East Anglia, UK, and both proposing organisations,
Finnish Meteorological Institute (FMI) and University of Kuopio (UKU) have been principal
investigators in this project. FMI has also been a co-ordinator of two work-packages that deal with
the modelling of particulate matter and nitrogen oxides.
     However, the APPETISE project is focused on the so-called nowcasting of air quality, i.e.,
predicting concentrations using either measured or pre-processed meteorological data (the latter
values are also based on measured data). The project proposed here focuses specifically on
forecasting of air quality in time. The basic methodology – scientific evaluation and utilisation of
both neural computing and deterministic methods – is the same for both the APPETISE project and
the project proposed here.
     The spatial and temporal variations in emissions of air pollutants and the accompanying
variability in meteorological conditions can lead to occurrences of pollutant levels, which can cause
adverse short-term and chronic human health impacts (e.g., Schwartz, 1996). Air quality warning
systems are therefore needed in order to obtain accurate advance notice that ambient air
concentration levels might exceed air quality guideline or limit values. Warnings can be utilised to
alert health care as well as traffic and environmental management so that the adverse effects can be
minimised. Such warning systems must be sufficiently reliable and user-friendly; in particular, the
number of false alarms has to be kept at minimum.
      In the modelling work we will concentrate in particular on two pollutant species: nitrogen oxides
(NOx, NO2) and particulate matter (measured as PM10 and PM2.5). The latter terms refer to particle
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size fractions having an aerodynamic diameter smaller than 10 µm and 2.5 µm, respectively. The
concentrations of both these pollutants exhibit a strongly non-linear dispersion behaviour (i.e., the
ambient air concentrations are not directly proportional to the corresponding emissions), due to the
chemical and physical transformation of these contaminants in the atmosphere.
      Some exceedences of air quality guidelines or limit values are the result of local emissions and
meteorological conditions and can therefore be managed at the urban scale (e.g., Kukkonen et al.,
1999). However, especially fine urban particulate matter concentrations are known to have a
substantial regional or long-range transported  contribution. Their management strategies therefore
require also international measures, and are more demanding.
     A comprehensive and versatile modelling approach is therefore necessary in order to treat
appropriately the multitude of underlying physical, chemical and geographical factors influencing air
pollutant concentrations. On the other hand, the modelling system should be easy to use, and the
computed results should be easy to comprehend and interpret in terms of their influence.
     Clearly, the detailed simulation of all the processes and features that exist in nature is impossible.
The model resolution and accuracy is also limited due to practical reasons, e.g., the computing power
of current mainframe and super-computers. One possible solution to this problem is to combine
various modelling philosophies, e.g., the traditional weather forecasting and air pollution modelling
systems, and neural network methodologies.
      Five most important recent publications of the research team, containing FMI and UKU as
principal investigators, are Karppinen et al. (2000a), Kukkonen et al. (2001a and c), and
Kolehmainen et al. (2000 and 2001a). Postgraduate studies in this project will be conducted by Mr.
A. Karppinen (will obtain doctoral degree in 2001), Mr. M. Kolehmainen (doctoral degree in 2002), Ms.
M. Pohjola and Ms. L. Wallenius (doctoral degrees in 2003).

1.1 Applications of air quality forecasting methods

      Methods for air quality forecasting (AQF) are required in particular for predicting the worst air
quality situations. This research is therefore focused on modelling peak pollution episodes, during
which ambient air concentrations are particularly high. High pollutant concentrations may cause
adverse health effects particularly for sensitive population groups such as individuals suffering from
respiratory illnesses, children and the elderly. Peak concentrations can also affect ecosystems
harmfully and corrode materials.
      Severe air pollution episodes occur in Finnish cities particularly in winter and in spring; these can
last for a few days. In Northern European conditions, these typically occur during strong ground-
based inversion situations (Kukkonen et al., 1999, Karppinen et al., 2001). Municipal authorities
have therefore set up emergency response plans in case of peak pollution episodes, including also
potential practical measures in order to control the situation (e.g., various traffic limitations).
      Reliable forecasting of air pollution episodes is therefore important in order to prepare for these
situations. The forecasting of the occurrence of an episode has been previously based on weather
forecasts in combination with deterministic dispersion models of varying complexity, and regression-
based statistical model computations. Evaluation of urban meteorological conditions is currently
investigated in the COST 715 action (Fisher et al., 2000). Dr. Kukkonen has co-ordinated the
Working Group within this action that addresses peak pollution episodes. A review of European
research concerning peak pollution episodes has been compiled within this action (Kukkonen,
2001a). A special journal issue (Railo, 1997) reviewed international experiences in order to control
air quality episodes in selected European cities.
      However, the above-mentioned deterministic AQF methods are susceptible to the same
limitations as the weather prediction methods. Historically, numerical weather prediction methods
were not developed in order to predict the meteorological conditions characteristic of peak pollution
episodes within the lowest atmospheric layer. The deterministic modelling of very complex non-
linear behaviour of chemically or physically reactive air pollutants is also a very demanding task. For
instance, only a few models have been presented in the literature for treating urban particulate matter
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concentrations (e.g., Pirjola and Kulmala, 2000, Kukkonen et al., 2001b). The application of
deterministic AQF methods therefore requires a careful examination of the limits of their validity,
obtained using comparison of predictions with experimental data.

1.2 Neurocomputing models in air quality forecasting

      In view of the above-mentioned limitations of deterministic methods, it is worth investigating
whether the NCM’s could possibly be more reliable and accurate for AQF purposes.
Neurocomputing is currently a key research area at several Finnish universities. However, despite a
wide range of potential applications, NCM’s have been scarcely applied in environmental research.
Promising results have been obtained recently at UKU in forecasting air quality using neural
networks; neural hybrid modelling, i.e., using several NCM’s together, has also been investigated
(Kolehmainen et al., 2000 and 2001a). Pioneering work in developing NCM’s for forecasting air
quality in time has been conducted by Gardner and Dorling (1998, 1999a,b,c, 2001).
      Computational methods for AQF have been developed at the FMI since the early 1990’s (e.g.,
Bremer, 1993, Mäkelä et al., 1997). FMI and University of Kuopio (UKU) have co-operated in
developing NCM’s for AQF during the last few years. We have analysed air quality data from
several urban areas in order to select the most appropriate model input data. The results of NCM’s
have also been compared using various sets of meteorological input variables.
      Especially, FMI and UKU have co-operated within the above mentioned APPETISE project. The
research within the APPETISE project has clearly shown the importance of (i) selecting the most
appropriate mathematical neural modelling techniques, and (ii) selecting the optimum input data for
a NCM’s. In particular, the choice and pre-processing of meteorological input data is crucial for
model performance.

2. Objectives and methods

     This project aims to develop validated tools, which will support environmental management
decision-making associated with air quality problems. The modelling component aims at forecasting
air quality in urban areas within time scales ranging from one day to a week. This will be
accomplished using two air quality forecasting (AQF) modelling approaches, (i) neurocomputing
methods and (ii) numerical weather prediction models combined with dispersion models (i.e.,
deterministic modelling). The study involves a combination of basic mathematical (neural network)
methods with environmental studies.
      The deterministic AQF modelling methods include the numerical weather prediction model
HIRLAM (High Resolution Limited Area Model), combined with various traffic flow, emission and
atmospheric dispersion models. The HIRLAM model has been used operationally at the FMI since
1990 for the production of short range numerical weather predictions.  Currently, the model produces
daily four 48 hour regional forecasts and four 36 hour mesoscale forecasts for Northern Europe;
forecasts for shorter and longer time scales are also available. FMI participates also in the
international HIRLAM development project.
     We have developed an integrated modelling system for evaluating the traffic flows, emissions
from stationary and vehicular sources, atmospheric dispersion of pollution in an urban area, and the
exposure of population to air pollution (e.g., Karppinen et al., 2000b). The dispersion modelling is
based on combined application of the Urban Dispersion Modelling system (UDM-FMI), the road
network dispersion model (CAR-FMI), and the Operational Street Pollution Model (OSPM). The
performance of the modelling system has been evaluated by comparing the model predictions with
results of the urban air quality monitoring network in Helsinki Metropolitan Area (Karppinen et al.,
2000b, Kousa et al., 2001). FMI has also conducted three field measurement campaigns in order to
evaluate street canyon and roadside emission and dispersion models; the performance of models has
been evaluated against these (e.g., Kukkonen et al., 2001c,d, Öttl et al., 2001). We are currently
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evaluating the performance of various emission and dispersion models for predicting the
concentrations of particulate matter (e.g., Kukkonen et al., 2001b).
     The relevant meteorological parameters for the models are evaluated using data produced by a
meteorological pre-processing model that has been specifically adapted for an urban environment
(Karppinen et al., 2000c). The model is based mainly on the so-called energy budget method. The model
utilises meteorological synoptic and sounding observations, and its output consists of estimates of the
hourly time series of the relevant atmospheric turbulence parameters (the Monin-Obukhov length scale,
the friction velocity and the convective velocity scale) and the boundary layer height.
     The neural network methods include the use of the Multi-Layer Perceptron network and Self-
Organising Maps. Neurocomputing algorithms are usually divided into two categories: supervised and
unsupervised. Supervised algorithms are commonly applied when the relationships between variables
are relatively well known, while the unsupervised algorithms have the advantage of readily discovering
completely new relations. Multi-Layer Perceptron networks are the most widely used supervised neural
algorithms; these are usually trained with the so-called back-propagation algorithm or with its variants
(Haykin, 1994). The most well known unsupervised neural network is the Self-Organising Map
(Kohonen, 1995, Kolehmainen et al., 2001b). These methods can also be combined in order to optimise
their performance (e.g., Kolehmainen et al., 2000).
      The study will take full advantage of the www-based database compiled in the APPETISE project
(http://www.uea.ac.uk /env/appetise/). This database contains at the moment, e.g., all of the
information required (traffic flow, meteorological and concentration data) for training and executing
neural computing models for nowcasting purposes in the Helsinki Metropolitan Area (HMA), from
1996 to 1999. This data has originally been extracted from the national meteorological database of
the FMI, and the urban traffic flow, emission and concentration databases of the FMI and Helsinki
Metropolitan Area Council (YTV). This database contains also data from  other European cities: 11
cities in United Kingdom (e.g., Cambridge and Belfast), five cities in Germany (e.g., Berlin and
Leipzig), two cities in Italy (e.g., Catania), and one city in Czech Republic (Prague).
     The meteorological database of the FMI contains all national synoptic and sounding observations.
Pre-processed meteorological data can be produced on an hourly basis for any particular location and
time period, using this database and the meteorological pre-processing model. The quality control
and assurance (QC/QA) of meteorological data is performed utilizing an internal QC/QA protocol of
the FMI, following the guidelines of the World Meteorological Organisation.
      The urban traffic flow database was produced by the EMME/2 transport planning system, based
on measured data in the Helsinki Metropolitan Area and the modelling of so-called demand matrices
(INRO, 1994). The hourly emission database is produced in combination with the traffic flow data,
produced by the EMME/2 model, and emission coefficients by Laurikko (1998), combined with
specific vehicular particulate matter emissions. The spatial resolution is commonly selected as 100 m
within an area of 35 km (east-west direction) times 25 km (north-south direction). The compilation
of traffic and emission databases follows the internal QC/QA procedures of YTV.
       The hourly levels of pollutants in ambient air are measured at five so-called multicomponent
stations of YTV. The two urban monitoring stations are located in Helsinki at Töölö and Vallila,
while the two suburban stations are located in Espoo at Leppävaara and in Vantaa at Tikkurila.
Regional background levels are monitored at the Luukki station in Espoo, located approximately 20
km northwest of central Helsinki.
      The concentrations measured include hourly values of nitrogen oxides (NO and NO2) and
particulate matter, measured as the total suspended particulate matter (TSP) and particulate matter
fractions PM10 and PM2.5. The YTV has also mobile monitoring stations, which are generally used
for air quality monitoring at busy traffic sites, the typical measuring periods being from 6 to 12
months. The YTV data quality control is achieved through  the internal YTV air quality QA/QC
procedures. Figure 1 shows the YTV air quality measurement network.
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Figure 1. Urban air quality monitoring network in Helsinki Metropolitan Area in 1999. The legends
show the name of station and the pollutants that are measured. The open circles correspond to so-
called mobile stations, which are re-located each calendar year. The other stations are permanently
located (Karppinen et al, 2000b).
 

3. Work plan and timetable

     FMI is mainly responsible for the deterministic modelling, and UKU for the NCM’s. FMI will
deliver the pre-processed meteorological data for UKU. The scientific model evaluation and
recommendations will be made in co-operation by both institutes. FMI and UKU will cooperate
closely with the University of East Anglia (UEA, contact person Dr. Stephen Dorling). The research
team at UEA has conducted pioneering work in developing and applying NCM’s in evaluating air
quality. The project intends to organise three workshops (once each year during 2002 - 2004), where
the scientists from FMI, UKU and UEA will address the most important scientific matters.
     UEA will participate in the evaluation of air quality forecasting models, and utilise its neural
network and other statistical modelling methods. UEA also intends to participate in the scientific
discussions of the project, the workshops to be organised and other relevant work. The work of UEA
will be conducted using funds that have been granted by the Leverhulme Trust (U.K.), for the years
from 2000 to 2002, and further funding that will be applied for from the National Environmental
Research Council (U.K.); further details are presented in Appendix “Commitment from foreign site
of research".
     The project team includes also Prof. of Statistics Juha Alho at the University of Joensuu. He will
be responsible for the methodological expertise on statistical methods.
The work plan includes the following items (2002 – 2004).
(i) The selection of suitable input data for the NCM’s (including traffic flow, emission,

meteorological and concentration data), based on theoretical considerations on the physics
and chemistry of air pollution, and results from so-called feature selection methods.

(ii) The further development of deterministic and neural computing AQF models, in order to
reliably forecast the occurrence and evolution of peak pollution episodes.

Helsinki

Vantaa

Espoo

Kauniainen

xMyyrmäki
NOx, PM10

 

Vallila
SO2, NOx, CO
TSP, PM10, 

PM2,5

Luukki
SO2, NOx, O3,
PM10, deposition
rain, temperature

Leppävaara
SO2, NOx, CO
TSP, PM10

wind

Tikkurila 3 
NOx, CO, TSP, PM10

Kallio
Meteorological
parameters

Töölö
NOx, O3, CO
TSP, PM10, Pb 

temperature

xHerttoniemi
NOx, CO, PM10,

Tikkurila 2 
 O3

xTapiola3
NOx, CO
temperature

Kallio 2
NOx, O3, PM10, 

PM2,5

3 kmN



6

(iii) The scientific evaluation of the developed methods, including the assessment of physical and
chemical structure for deterministic models, and comparison of the predictions of both
deterministic and NCM’s against the same experimental databases.

(iv) The recommendations on suitability and validity of both modelling methodologies for AQF,
and analysis of their accuracy and domains of validity, in terms of the forecasting time,
meteorological conditions and pollutants considered.

       (i) The study will take full advantage of the APPETISE www-based database that contains, e.g.,
data from the national meteorological database of the FMI, and the urban traffic flow, emission and
concentration databases of the FMI and YTV at the Helsinki Metropolitan Area. These datasets
contain hourly-averaged data; we will utilise time-series covering the years 1996 - 2001. Archived
results of the numerical weather forecasting model HIRLAM will be utilised (covering forecast times
from a day to a week) as meteorological input for both categories of models.
      The project will investigate the influence of selecting various sets of input data, including traffic
flow, emission, meteorological and concentration data. So-called ‘data mining’ and visualisation
methods will be used in order to classify and create clusters of data; the visualisation by feature
selection methods include application of Genetic Algorithms (GA) and selected regularisation
methods. The influence of past concentration values will be studied using time-series models.
     Selected nowcasting comparisons of NCM’s and deterministic models will also be conducted. We
will utilise not only directly measured meteorological data from synoptic weather and atmospheric
vertical sounding stations, but also data obtained with the use of a meteorological pre-processing
model (Karppinen et al., 2000c). The pre-processed meteorological variables represent clearly better
the turbulent diffusion in the atmosphere, and the formation of pollutant concentrations.
      (ii) The proposed study will refine deterministic modelling methods especially for the treatments
of emissions, atmospheric transformation and deposition of urban particles. A compilation of the PM
emissions within the greater Helsinki area is in progress. The relative importance of various aerosol
processes is estimated using a detailed aerosol model developed at the University of Helsinki (Pirjola
and Kulmala, 2000). The study will also systematically investigate the performance of several
computational algorithms and mathematical neural network modelling options, e.g. Multi-Layer
Perceptron networks and Self-Organising Maps for AQF purposes.
      (iii) The project will evaluate the suitability of the HIRLAM numerical weather prediction model
for predicting those meteorological variables, which are most relevant in terms of air quality (for
instance, ground-level temperature inversions). The performance of deterministic and NCM’s in
combination with the HIRLAM model for AQF purposes will be evaluated quantitatively. These
comparisons will be conducted using statistical model performance parameters and tests; the required
software is already available at the APPETISE www-based database.
     (iv) The performed comparisons of model predictions and experimental datasets will be utilised in
order to make recommendations on the suitability and validity of both modelling methodologies for
AQF. The limits of validity of both modelling systems will be critically evaluated.
     For the project duration of 2002 – 2004, the timetable planned is the following.

2002 2003 2004
(i) Selection of suitable input data *  *  *  *  *

(ii) Development of models       *  *  *  *  *  * *  *  *  *

(iii) Scientific evaluation of
developed methods

   *  *  *  *  *  *  * *  *

(iv) Recommendations; suitability,
accuracy, validity

*  *  *  *  *  *  *
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4. Project innovation and deliverables

      Compared with previous research, this study pioneers in combining the deterministic and
neurocomputing AQF methods, and evaluating critically their validity for air quality forecasting,
against independent experimental datasets. Research on the influence of selecting various input
datasets for NCM’s has been very scarce, although this choice is crucial for model predictions
(Gardner and Dorling, 1998, 1999a). The proposed work is the first study in this area, which utilises
forecasted meteorological variables.
      The final deliverables of this project include improved AQF methodologies, and assessment of
their reliability and applicability, in terms of meteorological conditions and forecasting time scales,
for two of the most important urban pollutants, i.e., nitrogen oxides and particulate matter.
Recommendations will be made concerning the performance and applicability of neural computing
methods, compared with the more traditional deterministic modelling methods. Such comparisons
have not been conducted previously. This study therefore produces basic methodological results,
which can be used in evaluating the applicability of neural computing methods in environmental
sciences.
     The developed models can be used for forecasting air pollutant concentrations during peak
pollution episodes. This includes also an estimate of the reliability of the forecasts. The municipal
authorities can utilise this information in decision-making, e.g., concerning practical measures in
order to control the situation in the course of an episode.
     The deterministic modelling system developed previously has been an important assessment tool
for the local environmental authorities, and the results of these computational methods have been
utilised by the municipal authorities in urban planning. For instance, YTV and FMI have assessed
emissions, NO2 concentrations and potential NO2 exposures in the Transportation System Plan for
the Helsinki Metropolitan Area (Hämekoski and Sihto, 1996). This study evaluated environmental
impacts for future traffic planning and land use scenarios in the area. The results can also be utilised,
e.g, to check the complience of air quality with national and European Union air quality guidelines
and limit values.

5. Publication of the results

     The main results will be published in peer-reviewed international journals and international
scientific conferences. Review articles will be published nationally in Finnish journals and seminars.
The results will also be disseminated via the WWW. We will establish a project home page and link
these to the home pages of other relevant projects, e.g., APPETISE (http://www.uea.ac.uk/env/appetise),
COST-715 (http://www.dmu.dk/Atmosphericenvironment/cost715), SYTTY
(http://www.ktl.fi/sytty/projects.htm#particles) and SATURN. The results will also be disseminated via the
workshops organised annually.
      The project will co-operate nationally closely especially with the Helsinki Metropolitan Area
Council, other local authorities of major cities, and the Ministry of the Environment. The know-how
and expertise gained will be utilised in traffic and urban planning, in co-operation with local
authorities. We will inform the Ministry and offer the modelling methodologies developed to be
utilised in air quality assessments and forecasting. The project establishes a group of project end-
users, which will be informed regularly on the results of the project.

6. Research team and resources

     The research team at the Finnish Meteorological Institute (FMI) has extensive expertise on urban
air pollution research. Short-range atmospheric dispersion models have been developed and applied
at FMI since the early 1970’s (Kukkonen et al., 1997). We have actively taken part in international
research co-operation and published extensively in international refereed journals.

http://www.uea.ac.uk/env/appetise
http://www.dmu.dk/Atmosphericenvironment/cost715)
http://www.ktl.fi/sytty/projects.htm#particles
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     The research team at University of Kuopio (UKU) has extensive expertise in, e.g., studying neural
computing -based air quality forecasting, lung deposition modelling of particles, health-related
problems caused by airborne pollutants and advanced statistical methods. Methods based on neural
networks have been systematically developed for environmental applications, in particular to
forecasting of air quality, since the later 1990’s.
     The research team by Dr. Stephen Dorling (University of East Anglia, U.K.) is internationally the
leading team on developing neural computing and statistically-based methods for air quality
prediction and forecasting. Dr. Dorling is also the co-ordinator of the APPETISE project.
     Besides the research team of Dr. Dorling, the project consortium also includes another well-
qualified statistician, Prof. of Statistics Juha Alho (University of Joensuu). He will be responsible in
this project especially for expertise on statistical methods.
     In summary, the FMI, UKU and UEA have extensive previous experience concerning both
deterministic AQF models (FMI) and corresponding neural computing methods (UKU and UEA).
The co-operation will include project workshops once year, and additional project meetings at least
two times per year, together with the continuous exchange of information via e-mail networking.
     The research teams participating to the project contain the following persons.
      Finnish Meteorological Institute
1. Research Manager, Docent Jaakko Kukkonen, principal investigator and project coordinator,
2. Prof. Sylvain Joffre, research professor, meteorological expertise,
3. Mr. Ari Karppinen, Lic. Tech., senior research scientist, will obtain Ph.D. in 2001,
4. Ms. Pia Bremer, M.Sc (Met), senior research scientist,
5. Ms. Mia Pohjola, M.Sc. (Eng), research scientist, pre-doctoral student and
6. Ms. Leena Wallenius, M.Sc. (Eng), research scientist, pre-doctoral student.
     University of Kuopio
1. Prof. Juhani Ruuskanen, co-principal investigator of the project, professor of environmental

health (especially in air pollution),
2. Docent Kari Tuppurainen, researcher (Department of Chemistry),
3. Mr. Mikko Kolehmainen, M.Sc. (Eng), pre-doctoral student and
4. Ms. Anna Ruuskanen, M.Sc. (statistics), pre-doctoral student.
     University of East Anglia, United Kingdom
1. Dr. Stephen Dorling, Senior Lecturer, expertise on neural computing and statistical methods.
      University of Joensuu
1. Prof. of Statistics Juha Alho, expertise on statistical methods.
      The research team consists of senior research scientists (Doc. Kukkonen, Prof. Joffre, Prof.
Ruuskanen, Doc. Tuppurainen, Dr. Dorling, Prof. Alho), a post-doctoral scientist (Mr. Karppinen), a
pre-doctoral student with most of the dissertation completed (Mr. Kolehmainen), and pre-doctoral
students (Ms. Pohjola, Ms. L. Wallenius and Ms. A. Ruuskanen).

7. Connections to other national and international research actions

      Related international research activities:
1. Air Pollution Episodes: Modelling Tools for Improved Smog Management – APPETISE. 2000 –

2001. European Commission; Funding to FMI is 111 457 €,
2. COST 715, Meteorology applied to urban air pollution problems, 1998–2003. European

Commission; (travel costs only) and
3. EUROTRAC-2, SATURN, ”Studying Atmospheric Pollution in Urban Areas - Contributions to

modelling and measurements”, 1997 – 2003, Academy of Finland funding to FMI during 1998 –
2001 is 646 800 FIM.

     The project has a European dimension; research is an extension of the EU research project
APPETISE. The participants of the proposed project work also as co-ordinators in international
research actions in this area. Dr. J. Kukkonen is the leader of two Working Groups in the APPETISE
project, and the chairman of Working Group 3 of COST 715, ”Meteorology during peak pollution
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episodes”. He is also a member of the Steering Group of SATURN, and the task leader of the
working group “Modelling of aerosols and chemical transformation”. Prof. S. Joffre acts as vice-
chairman of Working Group 2 of COST 715.
      Related national research actions:
1. Short-term forecast of PM10 and NO2 concentrations in urban air, 2000-2001, granted by Maj and

Tor Nessling Foundation to UKU, http://www.uku.fi/laitokset/ympkem/suom/ilmanlaatu.html,
2. Urban Air Particles and Environmental Health, research consortium within the Finnish Research

Programme on Environmental Health (SYTTY), 1998-2001, co-ordinated by UKU, and
3. Development of a population exposure model, using atmospheric dispersion modelling together

with measured concentrations and personal exposures – EXPAND, 1998 – 2000, Academy of
Finland, 491 750 FIM, by FMI,

      J. Ruuskanen is the co-ordinator of the research consortium mentioned in (2); J. Kukkonen is the
project leader of project (3) that is part of the consortium (2).
     Other current projects of the person in charge
      MOBILE2 - research programme: "Development of integrated air pollution modelling systems
for urban planning - DIANA", Technology Development Centre (TEKES),  530 000 FIM (2000 –
2001), http://www.mobile.vtt.fi/.

8.  Graduate education

       The project will substantially support four pre-doctoral students (Mr. M. Kolehmainen, UKU,
Ms. M. Pohjola, FMI, Ms. A. Ruuskanen, UKU and Ms. L. Wallenius, FMI), and one post-doctoral
student (Mr. A. Karppinen, FMI). The managers of the participating research teams at FMI and UKU
have a key role in the guidance and supervision of these students. Prof. Alho is the supervisor of the
doctoral work of Ms. A. Ruuskanen. The objective is to complete three doctoral degrees
(Kolehmainen, Pohjola, Wallenius) within the duration of the project, and one more shortly after the
completion of the project (A. Ruuskanen).

9. Financial plan for the project

     The requested amount of funding from the Academy of Finland is 1495 000 FIM for a period of three
years, from 2002 to 2004. Most of this funding (1315 000 FIM) will be spent to the salaries of two
young and promising pre-doctoral scientists: Ms. M. Pohjola, FMI, 33 person-months and Ms. A.
Ruuskanen, UKU, 36 person-months, and to that of one post-doctoral scientist (Mr. A. Karppinen, FMI,
6 person-months).  Although UEA and University of Joensuu are not scheduled to obtain direct funding
from the Academy of Finland, these institutes are nevertheless active participants in the project.
     Mostly the overhead costs, computer costs etc. will be covered from the budgets of the participating
institutes (including the supercomputer costs of FMI, needed for atmospheric dispersion computations).
FMI will provide a funding contribution to the proposed project equal to 750 000 FIM. The travel costs
(90 000 FIM) are scheduled to be spent mainly for the journeys to project workshops and meetings of
the above mentioned pre- and postdoctoral students. The workshops and meetings will be organised
either in Finland (Helsinki, Kuopio or Joensuu), in U.K. (Cambridge or Norwich) or related to
international conferences in this area. The costs (30 000 FIM) at the item “services” include expert
services from the Technical Research Centre (VTT) for updating the emission coefficients of particulate
matter. The items ”equipment” and ”other expenses” include computer personal computer and printer
updates, and software licence fees and publication costs, respectively.
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