
LIFE-ENVIRONMENT Project Klagenfurt  Graz  Bozen 

LIFE ENVIRONMENT ProjectLIFE ENVIRONMENT Project
KAPA GSKAPA GS

KKlagenfurt‘slagenfurt‘s AAntinti--PPM10 M10 
AAction ction programmeprogramme

withwith GGraz und raz und thethe SSouthouth TyrolTyrol

Wolfgang Hafner Dresden 24.10.2007



LIFE-ENVIRONMENT Project Klagenfurt  Graz  Bozen 

Bozen
Kärnten

Ljubljana

Steiermark

Südtirol



LIFE-ENVIRONMENT Project Klagenfurt  Graz  Bozen 

Fine Fine dustdust (PM10) in Klagenfurt(PM10) in Klagenfurt

Klagenfurt    440 m

~ 700 -
1000 m

temperature

Völkermarkterstr: 38 µg/m3 AM
80 days > 50µg/m³

Koschatstr.: 27 µg/m3 JMW
34 days > 50µg/m³
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ActionsActions in in thethe citycity of Klagenfurtof Klagenfurt

►► AirAir--qualityquality monitoringmonitoring networknetwork
1212 additional additional particleparticle monitoringmonitoring instrumentsinstruments

►► ModellingModelling
StatisticStatistic forecastforecast modelmodel
ParticleParticle –– dispersiondispersion modelmodel (10x10m, NO2, PM10, PM 2,5 PM1,0)(10x10m, NO2, PM10, PM 2,5 PM1,0)
nowcastingnowcasting

►► Park & Park & RideRide systemsystem withwith antianti--PMPM 1010--shuttleshuttle--busesbuses
►► 8 8 electronicelectronic indicatorindicator boardsboards
►► additional additional districtdistrict heatingheating oror naturalnatural gas gas connectionsconnections
►► OptimizationOptimization of of winterwinter servicesservices
►► RetrofittingRetrofitting of of citycity busesbuses withwith particleparticle filterfilter
►► Public Public awarenessawareness campaigncampaign
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Results of Klagenfurt (annual mean PM10)Results of Klagenfurt (annual mean PM10)
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Results of Klagenfurt (annual mean PM10)Results of Klagenfurt (annual mean PM10)
validationvalidation of of backgroundbackground concentrationconcentration

y = 1.00x + 17.00
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sourcessources of PM 10 of PM 10 ––
Völkermarkter Str.Völkermarkter Str.

agriculture
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51%
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sourcessources of PM 10 of PM 10 ––
Völkermarkter Straße, hot Völkermarkter Straße, hot spotspot, , winterwinter meanmean 58µg/m358µg/m3

trade & industry, 
power plant

3%

background
41%

domestic fuel
9%

traffic - non ex
38%

traffic ex
9% directly caused by traffic: 47 %
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TrafficTraffic decreasedecrease byby soft soft measuresmeasures

►► Park & Park & rideride systemssystems withwith attractiveattractive shuttleshuttle--serviceservice
►► electronicelectronic indicatorindicator boardsboards
►► reducedreduced feesfees forfor busbus ticketstickets
►► Public Public awarenessawareness campaigncampaign
►► CarCar--freefree dayday 22.9.22.9.
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Park & Ride West & Ost
(parking lots Minimundus & Cine City)

►► all all overover thethe yearyear
►► MoMo--Fr 06.20Fr 06.20––20.00 h, 20.00 h, 

Sa Sa --13.0013.00
►► everyevery 10 min.10 min.
►► freefree of of chargecharge
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electronicelectronic indicatorindicator boardboard ((EbenthalerEbenthaler Straße)Straße)
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electronicelectronic indicatorindicator boardboard ((VölkermarkterVölkermarkter Str.)Str.)



CarCar--freefree dayday 22.09.200622.09.2006



At the FINE!Dustfree-Congress there were about
300 participants and 15 exhibitors coming from 17 
nations. 

review of the congress:

• www.feinstaubfrei.at
• www.kapags.at
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ClosureClosure of of thethe BurggasseBurggasse
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ClosureClosure of of thethe VölkermarkterVölkermarkter Str. Str. 
((TMWTMWMaxMax))
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ClosureClosure of of thethe inner inner citycity zonezone (JMW)(JMW)
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BanBan on on dieseldiesel--carscars withoutwithout PF < 31.12.2000PF < 31.12.2000
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ReductionReduction of of traffictraffic strongstrong measuresmeasures
Air Air qualityquality –– ordinanceordinance

►► speedspeed limits:limits:
30 km/h 30 km/h withinwithin ring ring roadsroads
100 km/h on 100 km/h on thethe highwayhighway

►► TrafficTraffic banban forfor all all vehiclesvehicles ((dieseldiesel and and gasolinegasoline))
closureclosure of Burggasse in City Center of Burggasse in City Center –– no no throughthrough roadroad ! ! 
closureclosure of Völkermarkter Str. of Völkermarkter Str. afterafter 5th 5th dayday (2008)(2008)
closureclosure of Inner City of Inner City withinwithin ring ring roadsroads afterafter 10th 10th dayday
(2008)(2008)
ExceptionsExceptions forfor residentsresidents

►► ParticleParticle filterfilter forfor roadroad off off maschinesmaschines and and vehiclesvehicles
(2007(2007--2009)2009)
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ReductionReduction of of domesticdomestic heatingheating emissionsemissions, , 
617 617 municipalmunicipal apartmentsapartments, , effectseffects on AM PM10on AM PM10
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CMACMA-- trialtrial 2006/20072006/2007

start: 
25.11.06

end: 
07.02.07
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CMACMA

►►CalciumCalcium--MagnesiumMagnesium--Acetate is provided as Acetate is provided as 
a 25% solution, produced by “a 25% solution, produced by “ChemsonChemson” in ” in 
Arnoldstein/KärntenArnoldstein/Kärnten. . 

►►Trade name: CMTrade name: CM--AustrosafeAustrosafe (distributed by (distributed by 
FaFa. . InnostarInnostar).).

►►CMA works as CMA works as deicingdeicing agentagent until until --16° C.16° C.
►►CMA is not CMA is not corrosivecorrosive
►►harmless to harmless to terrestialterrestial and aquatic and aquatic 

environmentenvironment
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TheThe CMACMA--grigrittingtting methodmethod

►► GrittingGritting diskdisk ►► SprinklingSprinkling beambeam
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TTestest onon bbrakingraking
ÖAMTC ÖAMTC testtest--centercenter MailMail
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PM10-Völk-Koschat WM 2005, grav. y = 1.4282x
R2 = 0.9116
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Korrelation gravimetric
25.11.06 - 6.02.07

period within CMA-test
y = 1.2918x
R2 = 0.8388
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TMW TMW afterafter CMACMA
7.2.07 - 15.3.07

period without CMA y = 1.4797x
R2 = 0.8844
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Ratio PM10 / NOxRatio PM10 / NOx

0.00

0.05

0.10

0.15

0.20

0.25

0.30

0.35

0.40

0.45

Oct Nov Dec Jan Feb Mar Apr May

ra
tio

 d
el

ta
 P

M
10

/d
el

ta
 N

O
x

2004/05

2005/06

2006/07
with CMA

without CMA

- 18 % PM10



LIFE-ENVIRONMENT Project Klagenfurt  Graz  Bozen 

PM10PM10--Reduction by CMA Reduction by CMA 
((--30% 30% resuspensionresuspension))
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HowHow cancan wewe meetmeet thethe targettarget ??
Szenario 2020Szenario 2020
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WhatWhat areare thethe costscosts ??
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FurtherFurther activitiesactivities in Klagenfurtin Klagenfurt
►► CMACMA--applicationapplication in in thethe streetsstreets
►► FurtherFurther operationoperation of  Park & of  Park & RideRide West und OstWest und Ost
►► Extension of Extension of parkingparking feefee areasareas in in thethe Inner CityInner City
►► cheapercheaper monthlymonthly busticketsbustickets (23 € (23 € insteadinstead of 35 €)of 35 €)
►► RefurbishmentRefurbishment of 2400 of 2400 municipalmunicipal apartmentsapartments ((districtdistrict heatingheating insteadinstead of of 

singlesingle stovesstoves))
►► New New powerpower plant (gas) plant (gas) forfor electricityelectricity and and districtdistrict heatingheating, , extensionextension of of 

dsitrictdsitrict heatingheating netnet
►► RetrofittingRetrofitting of of bussesbusses withwith particleparticle filtersfilters
►► ParticleParticle filterfilter forfor offoff--roadroad--machinesmachines
►► freefree –– publicpublic transporttransport on on pollutedpolluted daysdays ??
►► ReducedReduced--traffictraffic aereaaerea in in thethe inner inner citycity ??
►► additional additional park&ridepark&ride systemssystems in in thethe North and South ?North and South ?
►► PriorityPriority forfor publicpublic transporttransport ? ? 
►► FeasabilityFeasability studystudy forfor toll ring toll ring systemsystem ? ? 
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CMA as CMA as dustdust bindingbinding agentagent in in 
summersummer
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CMA test track, 20.07.07, 
400 g/m2 
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www.feinstaubfrei.at
www.kapags.at
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227
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See you…………………...in

wolfgang.hafner@klagenfurt.at
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