
I

Table of Contents

Hans Puxbaum & Wilfried Winiwarter
Introduction ..........................................................................................................1

Wilfried Winiwarter
Inventorying PM emissions .............................................................................4
1. Introduction .........................................................................................................4
2. Method to set up emission inventories ............................................................4

Combustion in industry and power plants ......................................................5
Industry (fugitive emissions) .............................................................................5
Domestic heating ................................................................................................5
Road transport .....................................................................................................7
Off-road transport ..............................................................................................8
Agriculture ...........................................................................................................8
Natural emissions ................................................................................................9

3. Some key results of Austrian emission inventories ........................................9
4. Austrian activities referring to the European situation ................................11
5. Conclusions .......................................................................................................12
6. References ..........................................................................................................12

Wilhelm Höflinger
Fugitive dust emission abatement ..............................................................16
1. Introduction .......................................................................................................16
2. Sources of fugitive dust emissions ..................................................................16
3. Dust generating mechanism during falling of bulk solids ...........................17
4. Minimisation of the dust generation from bulk solids by water 
 spraying ..............................................................................................................18
5. Resuspension of dust from roads (car traffic) in the city of Vienna ...........20
6. References ..........................................................................................................21

Regina Hitzenberger
Physical parameters of atmospheric aerosols .........................................24
1. Introduction .......................................................................................................24
2. Cloud condensation nuclei counter CCNC ...................................................25
3. Inertial impactors ..............................................................................................25

Berner low pressure impactors (BLPI) ...........................................................25
Virtual impactors ..............................................................................................26

4. Electrical mobility spectrometers ...................................................................27
Vienna-type DMA ............................................................................................27
Parallel differential mobility analyzer PDMA ...............................................27



II

5. Optical methods ................................................................................................28
Dual wavelength optical particle spectrometer DWOPS .............................28
Telephotometer..................................................................................................29

6. References ..........................................................................................................29

Regina Hitzenberger & Heidi Bauer
Black and brown carbon  ...............................................................................32
1. Introduction .......................................................................................................32
2. Methods to measure BC (or EC) and BrC .....................................................33

Optical methods ................................................................................................33
Thermal methods ..............................................................................................34
Other methods ..................................................................................................35
Measurement of black and brown carbon – integrating sphere method ...35
Determination of biomass smoke  ..................................................................36

3. Measurements of BC and BrC in Austria ......................................................37
Method inter-comparison studies – general..................................................37
Method inter-comparison studies in the Vienna aerosol –                                      

          influence of BrC ...........................................................................................38
Brown carbon during a biomass burning episode (Easter fires) 
     in Styria .........................................................................................................40

4. Wood smoke  .....................................................................................................41
5. References ..........................................................................................................42

Heidi Bauer
Bioaerosols ...........................................................................................................47
1. Introduction  ......................................................................................................47
2. Analytical methods to determine airborne bacteria and fungal spores ....47

Culture methods ...............................................................................................47
Microscopic enumeration ................................................................................48
Analysis of chemical tracers ............................................................................48
In-situ analysis ...................................................................................................49

3. Ambient occurrence of bioaerosols in Austria..............................................50
Occurrence and seasonality of bioaerosols in Austria and 
      their contribution to PM10 and OC10. ....................................................50
Exposure studies ...............................................................................................51
Microbial cloud formation ...............................................................................51

4. Bioaerosols in the cryosphere ..........................................................................51
5. References ..........................................................................................................53

Anne Kasper-Giebl
Aerosol scavenging experiments ..................................................................58
1. Introduction .......................................................................................................58
2. Scavenging Experiments  .................................................................................58



III

Cloud water sampling and analysis ................................................................59
Scavenging ratios ...............................................................................................59
Scavenging efficiencies .....................................................................................60
Bioaerosols .........................................................................................................61
Determination of cloud condensation nuclei ................................................61

3. References ...........................................................................................................61

Axel Berner & Regina Hitzenberger
Time series of correlation coefficients 
of atmospheric PM .................................................................................... 65
1. Overview ............................................................................................................65
2. References ..........................................................................................................67

Peter J. Sturm, Christian Kurz & Gerhard Bachler
Dispersion modelling .......................................................................................68
1. Background ........................................................................................................68
2. Methodological approach ................................................................................68

Emission inventory ...........................................................................................68
Dispersion modelling .......................................................................................69
GRAMM ............................................................................................................70
GRAL ..................................................................................................................70
Quality assurance ..............................................................................................72

3. PM source contributions ..................................................................................72
3.1. Application to the city of Klagenfurt .......................................................72
       Current situation ........................................................................................73
3.2. Application to the Lavanttal region .........................................................79
       Current situation ........................................................................................79

4. Summary ............................................................................................................82
5. References ..........................................................................................................83

Hans Puxbaum
Aerosol source-receptor studies ....................................................................85
1. Overview ............................................................................................................85
2. Mass balance studies .........................................................................................86
3. AQUELLA..........................................................................................................89
4. CARBOSOL (Aerosol chemistry and ice core aerosol trends) ...................95
5. References ..........................................................................................................98

Manfred Neuberger
Human health effects .....................................................................................103
1. Introduction .....................................................................................................103
2. Indoor pollution ..............................................................................................103
3. Outdoor pollution ...........................................................................................105



IV

4. Outlook ............................................................................................................110
5. References ........................................................................................................110

Daniela Haluza
In vitro research work  ..................................................................................116
1. Background ......................................................................................................116
2. Cigarette smoke components ........................................................................116

Cadmium .........................................................................................................116
Standardized cigarette smoke extract  ..........................................................117
Polycyclic aromatic hydrocarbons ................................................................117

3. Allergens ...........................................................................................................118
4. Halogenated substances .................................................................................118
5. Conclusion and outlook .................................................................................119
6. References ........................................................................................................119

Markus Amann
Integrated assessment modelling ...............................................................121
1. Introduction .....................................................................................................121
2. IIASA's approach .............................................................................................121
3. Interactions between air quality and climate change .................................124
4. Application in science and policy .................................................................125
5. References  .......................................................................................................128

Helger Hauck
Austrian project on health eff ects of particulates ................................130
1. Overview ..........................................................................................................130
2. Monitoring programs .....................................................................................131
3. Health eff ects studies ......................................................................................132
4. References ........................................................................................................134

Wilfried Winiwarter
Outlook ...............................................................................................................136
1. General .............................................................................................................136
2. New directions .................................................................................................136
3. Th e role of science in Austria ........................................................................138
4. References ........................................................................................................139

Glossary of terms .............................................................................................140

About the authors ..........................................................................................141




