
 

NILU: F 9/2006 
REFERENCE: E-106014 
DATE: JUNI 2006 
  

 

N
ILU

: F 9/2006 

 
 
 
 
 
 
 
 
 

 
 
 

The Krakow Integrated 
Project: 

Particulate matter: From 
toxic emissions to health 

effects 
 

Calculation of ambient air 
concentrations and personal 

exposure using the integrated air 
quality management system 

AirQUIS 

Herdis Laupsa1, Robert Piątek2, Anna Głodek2  
and Agnes Dudek1

 
1Norwegian Institute for Air Research 
2 NILU Polska, 

 
 
 
 



 2

Contents 

Page 

1 Introduction .................................................................................................... 3 

2 References ....................................................................................................... 4 

3 Acknowledgements......................................................................................... 5 

Appendix A Powerpoint presentation ................................................................. 6 
 
 
 
 
 
 

NILU F 9/2006 



 3

The Krakow Integrated Project: 
Particulate matter: From toxic emissions to health 

effects 
Calculation of ambient air concentrations and 

personal exposure using the integrated air quality 
management system AirQUIS 

1 Introduction 
One of the objectives with the Krakow integrated project has been to investigate 
the relations between emissions, air quality and health impact. NILU Polska and 
NILU have been asked to perform dispersion and exposure model calculations for 
the city of Krakow using the integrated Air Quality Management System 
(AQMS), AirQUIS. Calculations have been performed during the heating season 
in 2005 for the same period as a comprehensive measurement campaign of indoor 
and outdoor concentrations was carried out in Krakow. This paper illustrates the 
utilisation of an AQM system and some preliminary dispersion and personal 
exposure calculations performed for Krakow. 
 
The Air Quality management system AirQUIS and the Urban exposure tool 
The air quality management system applied to simulate outdoor concentrations in 
this study is the AirQUIS modelling system, developed at NILU (AirQUIS, 2006). 
AirQUIS is a GIS based integrated management system that includes a user 
interface, comprehensive measurement and emission inventory databases, 
dispersion and exposure models. 
 
AirQUIS is composed of suite of models, the diagnostic wind field model 
MATHEW (Sherman, 1978; Foster et al., 1995) and the EPISODE dispersion 
model (Slørdal et al., 2003). This dispersion model contains a Eulerian model 
with embedded sub-grid line source and point source models for calculating 
ambient concentrations. 
 
Exposure model calculation for Krakow will be performed using a comprehensive 
computer tool for calculation of personal exposure to particulate matter in indoor 
and outdoor environments. This tool was developed during the EU-funded project 
“Integrated exposure management tool characterizing air pollution-relevant 
human exposure in urban environment”, (Urban Exposure) (Fløisand, 2006, 
Laupsa and Fløisand, 2005) and was implemented within the AirQUIS system. 
Therefore, air concentrations of particulate matter and corresponding respiratory 
deposition in both indoors and outdoors environments can be generated for 
individuals moving along predefined daily routes using daily activity patterns. 
The ambient air concentrations are calculated using the AirQUIS dispersion 
model, the indoor concentration using an indoor model and the respiratory 
deposition using an inhalation model (Fløisand, 2006). 
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Calculation for Krakow: 
The grid applied in the Krakow region is a 35 x 25 km grid, grid size 1 km, with 
10 vertical levels ranging up to 2800 m. For the city of Krakow, MATHEW is 
used to generate winds fields and meteorological data, which are the necessary 
input to the dispersion model EPISODE in order to calculates ambient air 
concentration for Krakow. In the wind field modelling meteorological data from 
Krakow Czyzyny station is used as input. The emission inventory is obtained by 
the WP2 of the Krakow Integrated Project - from toxic emission to exposure and 
health effects for the Malopolska and Silesia region for the year 2002 (Fudala et, 
al., 2005).  Background concentrations for the dispersion model are not available 
and are therefore not taken into account. Point sources outside the model area, 
however, have been included in the calculations to take into account contribution 
from point sources outside the model area. Calculations are carried out for a 
limited period during the heating season in 2005. The results are compared to 
concentration measurements made in Krakow city. The personal exposure 
calculations using the Urban Exposure tool are carried out for a limited number of 
persons participated in the measurement campaign carried out in 2005. 
 
Preliminary results for ambient concentration distribution for PM and case studies 
of personal exposure calculation will be presented. 
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