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ABSTRACT  

The paper focuses on the main problems of environmental air quality monitoring aspects, and 
describes results offered by two monitoring systems of two different cities of the EC: Graz and 
Timisoara. The online measurements attest different results, despite the fact that the 
approaches are referring to the same legislation and the cities are of comparative size, 
industrial development and traffic intensity. Timisoara is a city in situated in a plain, Graz is 
surrounded by hills and mountains, which are in special situations, restricting the dispersion 
of pollutants. Despite these similar and non-similar conditions, comparative results are 
presented and commented.  
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1. INTRODUCTION 
Mankind lives in a confusing and rapidly changing world. Trends are appearing and 
disappearing in arts, fashion, lifestyle and ideas, at breathtaking speed. New information and 
communication technologies open new cultural and commercial opportunities. At the same 
time economic and social inequalities are growing. One also faces challenges of another kind, 
never experienced before. A world population of over six billion people with unprecedented 
technology capacity now has been an impact on the global natural system. This has led Paul 
Crutzen and Eugen Stoermer to argue that one lives in a geological period, the Anthropocene 
era. Humans have become a force of nature, triggering changes in immense ecosystems – 
changes which could rebound, threatening our livelihoods, and the lives of future generations. 

Climate change is the prime example of this process. Global warming is caused by 
greenhouse gases being released into the atmosphere, where no national borders exist. The 
most important greenhouse gas, carbon dioxide, is emitted in energy production and 
transportation – which have jointly formed the basis of industrial development over the last 
200 years. Industrial production, based on cheap energy, has enabled recent generation to 
enjoy luxuries of life never before experienced. For almost all of us in the developed world, 
the private car became a symbol of freedom and new opportunity.  

The climate change is a statistically significant variation in either the mean state of the climate 
or in its variability, persisting for an extended period (typically decades or longer). Climate 
change may be due to natural internal processes or external radiative forcing, or to persistent 
anthropogenic changes in the composition of the atmosphere or land use. The United Nations 
Framework Convention on Climate Change (UNFCCC) in its Article 1 defines it as: “a 
change of climate which is attributed directly or indirectly to human activity that alters the 
composition of the global atmosphere and which is in addition to natural climate variability 
observed over comparable time periods”.  
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Basic information offered by K. Dow and Th. Downing [1] are analysing main data 
responsible and resulted from the effect on the climate changing data. They are extracted in 
Table 1 for some countries representing the EU as well as from outside the union. One comes 
to the conclusion that, despite the differences in population there is a direct dependency 
between the gross national income per capita and the man made emitted pollutants. The 
explanation is considered to be determined by: (i) industrial development with less or major 
support – proportional with the level of national development maturity – offered by the 
application of clean combustion technologies and ecological transportation system, (ii) 
regional human developing, considering that each human being has a right to be part of the 
civilisation and state of art development in its house-holding and natural & industrial 
environment. 

 

Table 1: Comparison between Austria, Romania and others countries [1] 

Countries 
 

Austria Romania Russia China United 
States 

Population, 2004 [thousands] 8,115 21,858 142,814 1,296,500 293,507 
Gross National Income per capita, 2004, 

[US$] 32,300 2,920 3,410 1,290 41,400 

Human Development Index Rating, 
2003 0.936 0.792 0.795 0.755 0.944 

Water withdrawn, 2002 or latest, [as % 
of renewable water resources] 3 % 12 % 2 % 19 % 17 % 

Coastal population, 1995 [as % of total 
population] 2 % 6 % 15 % 24 % 43 % 

Number 2000-05 8 28 58 135 146 
Weather 
related 

Disasters 
Average annual deaths 

per million people 
1980-2000 

- 0 0 2 1 

From burning fossil 
fuels, 2002, [million 

tones] 
65 90 1,488 3,307 5,635 

2002, [Tones per 
person] 8.9 4.5 11.2 2.7 20.0 

1950-2000, [Tones per 
person] 2,514 5,882 77,120 71,766 212.826 

Carbon 
dioxide 

emissions 

From transportation, 
2003, [Million tones] 21 13 194 267 1,794 

2000, [Million tones 
CO2e] 

7.8 25.7 312.3 778.4 614.4 

2000, [tones CO2e per 
person] 1 1.1 2.1 0.6 2.2 Methane 

emissions 
From agriculture, 2003, 

[million tones CO2e 
including N2O] 

7.7 11.6 97.6 1,008.50 469.9 

2003 0.37 2.33 5.24 2.58 0.56 Carbon 
intensity, 

[tones of CO2 
per $1,000 

GDP] 

Change 1993-2003 -0.01 -1.14 -0.98 - 1.85 -0.13 
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The most evident changes, that are proving certain effects determining climate transformation, 
are occurring in the air quality in urban areas that are facing both industrial developments of 
industry and private homes, not mentioning the ever growing traffic intensity. Developed 
countries and cities in Europe already have environmental inventories and statistic data for 
approaching different scenarios, either for present day situations or forecasts. Romania, as a 
Balkan country, also belonging to the former socialist bloc, has to face major environmental 
problems, air quality being dominant.  

In this paper two substantially different European cities (each one being representative of two 
member states) are compared on basis of online air quality monitoring results. Main 
information considering both cities is given in Table 2 [4], [5], [6]. It has to be remarked that 
although different national laws concerning air quality monitoring and standards are 
applicable, no significant differences exists, as the framework is given by the major 
jurisdiction of the European law [2], [3]. The conversion to national law is given in [7] and 
[8]. 

Table 2: Short data for comparison between Graz and Timisoara [5], [6] 

 
Timisoara, 

known since 1212 as „Castrum 
Temesiense” 

Graz, 
known since 1128 

Emblem of the city 

  
Area 127.56 km2 129.29 km2 

Altitude 80 m 353 m 
Geographic coordinates 45°44'58"N, 21°13'38"E 47º05' N, 15º22' E 

Population 317660 (2002) 287723 (2006) 
Population Density 2452 inhabitants / km2 1960,49 / km2 

Geographic surroundings Plain with maximum 2 – 3 m 
variations Surrounded by mountains 

2. RESULTS AND DISCUSSIONS 
Graz is a developed city and can be considered as a a model concerning air quality monitoring 
and presentation of the air quality data base [4]. It has a mesh of stations that contributes to a 
good survey of the online situation, in respect to national standards [5]. The general rules and 
methods for air quality investigations as well data about air quality in Graz are described by 
Sturm et al. ([6], [7]). 

Timisoara has not such a dens local monitoring network, despite the efforts made in the last 
years concerning the installation of three online monitoring stations. Thus, monitoring is 
achieved by independent labs, such as that of the University “Politehnica” that is recording in 
real time all data according to the national legislation [8]. The management and competence 
are respecting the international standards SR EN ISO/CEI 17025:2005 (general features and 
competences), according to the fundamentals imposed by SR EN ISO 9000:2006 
(fundamentals and definitions). 

Following instruments have been used, in accordance to the regular Romanian standards for 
air quality that are in close correspondence to the EU legislation. Detailed description is 
offered in Ionel et al. [10], [11], and [12]: 
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• Monitor Labs 8840 for NOx detection from ambient air, working based on the 
chemiluminescence’s principle, according ISO 7996/1985,  

• Monitor Labs 8850S for the SO2 ambient air concentration, working in UV by applying 
the fluorescence method, according ISO/FDIS 10498, 

• HORIBA APMA-350E for CO detection applying ND spectroscopy in IR, according ISO 
4224, 

• Sampling analyser LVS3 for the PM10 specie, based on the filtration and mass 
determination of a specific suspension by means of gravimetric principles, according EN 
12341. 

It has to be mentioned that these indicated methods are general European standards and all the 
AQ monitoring devices must comply with them, all over the EU (in Graz as well as in 
Timisoara). Basic features for the measurement monitoring campaigns in urban areas, with 
special concern for the traffic influence & dispersion modalities are given in [9]. The 
correlation between traffic intensity and AQ was demonstrated by Ionel et al. [13], [14]. The 
scheme of the mobile AQM Laboratory belonging to University “Politehnica” of Timisoara is 
depicted in Figure 1. The calibration system as well the data acquisition system and 
meteorological sensors are also accessible. For some special purposes additional monitoring 
systems are in use. 

 
Figure 1:  Scheme of the entire monitoring station 

 
 

 

 

 

 

 

 
 
Figure 2:   Timisoara locations for air comparative quality monitoring (left - Timisoara Green 

Forest sticking point, center- inside of the monitoring van, right – Timisoara 
Central Park) 
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Figure 3:   Graz locations for air quality monitoring (left- Graz Don Basco, right -  

Graz Süd Tiergartenweg) 

 

Figure 2 and 3 are presenting the locations that have been compared concerning the AQ 
monitoring results. The episodes are of same extension, refer to similar meteorological 
episodes and respect appropriate traffic and industrial source density. The measurements have 
been accomplished in May 2003 respectively in September – October 2007, the Graz data was 
downloaded from the public air quality network server (http://umwelt.steieremark.at). The 
Timisoara data was measured by the aid of the instruments from the AQM lab, by the authors. 

The air quality monitoring (AQM) station Graz Don Bosco represents the hot-spot location of 
the city of Graz. The high traffic density is a major contributor to air pollution at this location. 
The monitoring station Graz-Süd is representative for an urban background, dominated by 
emissions from private households and nearby small and medium size enterprises.  

The selection of the Timisoara AQM locations was made with the purpose of having 
comparable emission characteristics (dominated by high traffic induced pollution but also 
influenced by industrial emissions). Timisoara has no ring road, thus most of the heavy traffic 
is supposed to pass Timisoara trough the city’s main roads. Two of them are passing the 
monitoring locations. The locations are called Green Forest, and Central Park.  

In the following sessions the main differences in air quality between the two cities will be 
discussed.  

 

2.1. Hourly average values, comparative episode Graz Don Basco (GDB) versus 
Timisoara Green Forest sticking point (TM). 

When considering carbon monoxide (C0) the maximum hourly mean value shows differences 
in the order of five to ten (Figure 4). As Graz Don Bosco is already the traffic hot spot of 
Graz the main reason of this difference can only be found in the difference of the technical 
standards of the vehicle fleet. The Austrian vehicle fleet consists of gasoline vehicles with 
three way catalytic converters and of diesel cars. Both groups have very small CO 
concentrations. This is not the case for the vehicle fleet of Timisoara. Cars and domestic 
heating contribute strongly to the high CO level.  

Figure 5 depicts the NO, NO2 and SO2 concentrations; again the maximum hourly value is 
shown. NO and NO2 are in most – but not all – cases in Timisoara higher than in Graz Don 
Bosco. A clear picture is given only for SO2 – which is a tracer for emissions from industry 
and private households. In Graz there is almost no SO2 concentration measured, whereas 
Timisoara shows levels up to 50 µg/m³, but well below the threshold of 200 µg/m³. 
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CO comparison - hourly mean values
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Figure 4:  Comparative CO hour mean values 

NO, NO2 comparison - hourly mean values
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Figure 5:  Comparative NO, NO2, SO2 hour mean values 

2.2. Daily average values, comparative episode Graz Don Basco (GdB) versus 
Timisoara Central Park (TM) 

When looking on daily mean values the situation becomes more pronounced. For NO2, SO2 
and PM10 a clear difference between Timisoara and Graz can be observed. The picture is 
indifferent when looking on NO. From 25th to 27th the NO concentrations were remarkably 
lower in Timisoara than in Graz. From the 28th on the situation turned to the expected one, 
having much higher concentrations in Timisoara than in Graz. 
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Figure 6:  Daily mean comparative values of the concentration of NO, NO2, SO2 and PM10 

The NOx differences are explainable by the older traffic fleet in Timisoara in comparison to 
Graz. The SO2 differences are due to the fact that in the Timisoara power plant no 
desulphurization system exists, as well as the diesel fuel is not yet in all cases respecting the 
EU composition.  

2.3. Half hour average values, Graz Süd Tiergartenweg (GST) versus Timisoara Green 
Forest sticking point (TM) 

In this case, the urban background station Graz Süd was compared to the Timisoara 
monitoring site Green Forest sticking point. Figure 7 shows the results for the maximum half 
hour value of CO and Figure 8 the results for NO, NO2 and SO2. Depending on the pollutant 
the results are indifferent. Peak values, like the maximum half hour value, depend very strong 
on short term events and are not very representative for general air quality statements. 
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Figure 7:  Half hour mean values of the CO comparative concentrations 
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SO2, NO, NO2 comparison - half hour mean values
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Figure 8:  Half hour mean comparative values of the concentration of NO, NO2, SO2 

 

3. CONCLUSIONS 
Air pollution is a global environmental problem that represents a measure of the potential of 
the climate change rate, although its scale has a strong regional or local orientation. A 
comparison between AQ online monitoring data in two European cities (even no mega-cities) 
proofs that despite the fact that the same EU legislation and monitoring methods are applied, 
the results are quite different. Improvements in technology supported by policy measures 
have lead to reduced pollution levels, but still especially in new member states more activity 
is needed. In developed countries advanced low pollution technique is applied in order to 
reduce the pollution levels However, in developing countries the relatively high economic 
growth rates increase the incomes but also the global (regional or local) pollution level, and 
hence contribute as long range transported pollution to air quality problems in regions far 
away. Reaching the stringent AQ levels remains to be the challenge for all countries and 
especially for urban areas. This calls for an intensive cooperation between all cities, in 
developed or developing countries, in terms of research collaboration, technology transfer, 
knowledge exchange and dissemination. 

4. ACKNOWLEDGEMENT 
The research has been carried out in the frame of the TOP contract NB 9064/20.07.2006, and 
EmShips contract NB 12232/2005, funded by the national Romanian research program. The 
support of the research group from VKM-THD from TU Graz is mentioned with gratitude. 
Last but not least the conference organisers and anonymous referees are warmly 
acknowledged. 

 

 

 



- 264 - 

16th International Conference ‘Transport and Air Pollution’ 2008, Graz 

5. REFERENCES 

[1] Dow K., Downing E Th. The Atlas of Climate Change, Earthscan, London, 2007. 

[2] *** Directive 1999/30/EC of the European Parliament and, from 22 April 1999, 
concerning NOx, SO2, PM10, PM2,5, Pb, O3 . 

[3] *** Directive 2000/69/EC of the European Parliament and Council, from 16 November 
2000, concerning CO and benzene. 

[4] http://app.luis.steiermark.at/luft2, http://www.umwelt.steiermark.at/,  

[5] http://www.graz.at/ 

[6] http://primariatm.ro/ 

[7] Immissionsschutzgesetz-Luft: BGBl. Nr. 115/1997 i.d.F.BGBL. I Nr. 70/2007. 

[8] *** ORDIN nr. 592 din 25 iunie 2002 pentru aprobarea Normativului privind stabilirea 
valorilor limită, a valorilor de prag şi a criteriilor şi metodelor de evaluare a SO2, NO2 
şi NO, pulberilor în suspensie (PM10 şi PM2,5), Pb, benzenului, CO şi O3 în aerul 
înconjurător. 

[9] Sturm P., Abgasemissionen des Straßenverkehrs und ihre Ausbreitung in der 
Atmosphäre, VDI Verlag, Reihe 15: Umwelttechnik, Düsseldorf, 1994. 

[10] *** (2001-04): ROSE (Remote Optical Sensing Evaluation), EU project 
G6RD/CT/2000/00434, www.sira.co.uk/rose. 

[11] Ionel Ioana, Marin Doina, Ritivoi M., Lugojan, P., Ungureanu C., Lelea D., and Negrea 
V.D. (2001): Air Pollution due to Urban Transport as experienced in Romanian Cities, 
Proceedings of 10-th Int. Symp. Transport and Air Pollution, September 17-19, Boulder, 
Colorado, USA, pp. 503-511. 

[12] Ionel, Ioana, Popescu, Fr, Bisorca, D., Garboni, A, Marin D, Cadariu, G., (2002), Air 
quality inventory for the city of Timisoara, first steps and perspectives, VKM-Thd 
Mitteilungen, Heft 81, Graz, pp. 301. 

[13] Ionel Ioana, Ionel S., Bisorca D., Popescu Fr., (2005), Correlation analysis of pollutants 
concentration in high and low traffic urban area, 14-th Internat. Symposium TAP, pp. 
45-52. 

[14] Ionel I, Ionel S. Nicolae D., (2007), Correlative comparison of two optoelectronic 
carbon monoxide measuring instruments, JOAM, Vol. 9, nr 11, pp. 3541-3545. 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


