PAUL SCHERRER INSTITUT

PSt Bericht Nr. 13-02
—- — August, 2013
o ISSN 1019-0643

General Energy Research Department
Laboratory of Atmospheric Chemistry

Modelling of air quality in Switzer-
land in the context of the revision of the
Gothenburg Protocol

Final Report

This project was financially supported by the Federal Office for the Environment, FOEN

Sebnem Aksoyoglu, Johannes Keller, Michel Tinguely, André S. H. Prévét

Paul Scherrer Institute
5232 Villigen PSI
Switzerland

Tel. +4156 31021 11
Fax +41563102199
www.psi.ch



Table of Contents

1 IDNEFOAUCTION civceiiiveriesssirsessmsnissssensssnssassnsassssasasssssssssesssussassessmsassassnsearsarsnseras sesnessanssssnssessesesns 6
2 Method ..enermsssssessesmeesom N . 7
02 T 28y 0§ TS () o 1 9
3.1 European Anthropogenic Emissions 9
3.2 Swiss Anthropogenic EMiSSions ... 10
3.3 Scaling emissions for different years and SCeNarios .......cmmsessssees 12
3.4 Biogenic Emissions ... 12
3.5 Conversion of the emissions to the CAMx grids .14
3.6  ENMISSION SCEINATIOS wiiirerrvrarsssssmmsmssssisnssnsersmassssessesssusssesennsssnsssnssnsssevesenssenssmsestsusssunessssans seas smssases 14
4 ResSults and diSCUSSION uuummiieimmsamsmmnssssussasssnsssessnsssssisassmessssmssssassesesssenssssssse S—— 16
4.1 Model validation ......ummerermsssssmesensns 16
4.2 DZOIIC ceircriemrriemisenssumsantmessas sessasssssanssssssssnrssssessesssnssetsasassssnnsans son sussunnsns e snsessnnas snvassnusasesnnsnsensansnats 27
4.2.1 Annual average concentrations 27
4.2.2 AOT40 reeebeietreesiebesseseasese R r AL aRe Rt Asr s esea R SR RO ERe e RE RS A A e R RO Rt SRR SR RAE s AeE SRR AR RS e eRsE R R et 32
4.2.3  SOMOB 5.t st s aes s s R RS bR AR R s R AR R e 37
4.3 PartiCULATE I AtEOT vuessseurerssersrsrrssessensssserersusnusarssusnssssssssssanssssssssnssensssassssesesss sass annasassssnsssnssssananeses 42
43.1 PM25 “ eeeesatEehbsEnEs AT SRR S S R ARR AR AR RRSESRRERS A TR R S R RAR AR S R R R ES 42
4.3.2  PMILDiiiincieninisisnsesssssnsssesese st ss st issssss s sssssasssssasssstasssssssss sissssasssssssssbsssesssssnstassuass sassseninssysasessnts 46
4.4 Deposition 50
LSRR 0] 1 Usl L1 1) (0} 0 1 JO rerNENErEERECaEEEaE A AR RN SRR AR SRR AR RS 54
6 Acknowledgements.... o ss—————n—n S— 55
A U0 0 ¢} 7 1 (1T F——— 56
8 References...mmmmmnmnssss S EusEEIATILTAEIESTITIISLSIESISESILANMSEIESESRLSA RSN SS SRR TRRRE v D7
Appendix 1 : Models....mmmmmmmnsi s s s s e s 60
Meteorological Model, WRF 60
Air Quality Model, CAMX ..o ssssssssssss s sssssssssssssssssssssssssasssssssansas 61
Appendix 2: Annual emissions of France, Germany, Austria, Italy and Switzerland
(data sources CEIP, GAINS).....conmmmmmmmmmsnss s s ——————— 63
Appendix 3: Model results for the European domain ... 75
A3.1  OZONE rvvrrersrernsereressmmsessnsmnssessssssssasans 75
A3.2 AOTA40...rrieeissmmmnssansesnmsassssisss 77
A3.3 SOMO35..eriennissniansansessinsanes 80
A3.4 Particulate matter, PM2.5...ccmmmmmnnn 82
A3.5 Particulate Matter, PM10......ccommmmmnimn 85



