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1 Introduction and Objectives 

1.1 Introduction 

In the previous presidency the decision has been prepared which has been adopted in its fifth meeting 
held on 2 May 2012 in Leipzig the ministers of transport decided to establish a new technical working 
group for assessing the environmental situation and needs in the framework of the Zurich-Process.  

The ministerial conclusions of Leipzig (May 2nd 2012) describe the task of the new working group as 
follows (p. 9): 

"In the field of environmental situation and needs in the Alpine Area 

 to carry out a basic analysis about existing works in this field, 
 to consider the work done within the framework of the Alpine Convention, 
 to study possible impacts and requirements in the Alpine regions, 
 to evaluate - at a later stage - a list of appropriate measures." 

According to these decisions and tasks the new working group led by Switzerland started its activities. 
The working group started with a kick off meeting which defined in collaborative exercise of all delega-
tions the envisaged scope of the work and précised the objectives given by the ministerial conclu-
sions. In the following activities of the working group this report on monitoring stations in the Alpine 
area has been elaborated. 

Scope and objectives of the mandate 

The mandate of the working group needed further clarification of scope and objectives, as all mem-
bers of the working group deemed the mandate itself as not sufficiently precise. This has been subject 
of the kick off meeting in which products and well processes and their according objectives have been 
discussed. The main topics discussed, the importance and the feasibility estimated by the members of 
the working group are presented in Table 1. 

In a second part the appropriate measures and targets have been discussed. The results can be 
summarized as follows:  

 The spatial limitation of the report will be the Alpine convention area 
 As sources of environmental impacts HGV traffic and rail freight transport will be considered. Oth-

er means of transport such as passenger transport on road and rail, and other sources will not be 
considered in the first hand. If necessary for the estimation of the share of freight transport with 
respect to other sources they may be considered. 

 As indicators for environmental impacts the working group will focus on air pollution (emissions 
and ambient concentrations), noise emissions and exposure and emissions of greenhouse gases, 
being well aware that also impacts on soil, water and biodiversity play an important role. However 
the latter impacts will be not considered due to the time frame and feasibility of workloads. 
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Cluster Importance Feasibility 

Product oriented targets and objectives 

Synthesis of existing work 24 24 

Impact assessment of different measures (products of the WG in general) 19 14 

Legal situation 11 9 

Alpine specificities 8 14 

Air pollution monitoring system 3 13 

Process oriented targets/objectives 

General objective (not clustered/rated, but important): Strengthen coopera-
tion with the Alpine Convention 

  

Reporting methodology/frequency 21 15 

Scope of work/system boundaries 16 16 

Sectoral delimitations 12 12 

Scope of impact assessment 10 8 

Table 1 Main topics 

Key questions, main tasks and meetings 

In consequence of the identified scope and measures the work of the group has to focus on the follow-
ing key questions: 

 What are the main environmental impacts of freight transport on road and rail? 
 How is the monitoring system organised to measure changes of these effects? 
 What is the present status of environmental impacts where freight transport can be a relevant 

origin? 
 Where are hotspots of high environmental impacts and high loads of freight transport? 

According to these key questions different tasks have been carried out by the working group: 

Environmental impacts 

The WG discussed in detail the impacts that should be considered in the following working steps: 

 Air pollutant emissions: NO2 and fine particles (PM10, PM2.5) are the main transport related air 
pollutants and thus in the focus of the WG. 

 Greenhouse gas emissions are particularly relevant in relation to the desired modal shift from road 
to rail. However, effects of changes in greenhouse gas emissions are not restricted to the Alpine 
region. The analysis of changes in greenhouse gas emissions provides information on the contri-
bution of modal shift policies to global climate change targets. 

 Noise emissions are in the Alpine region of importance, mainly due to the special topographical 
situation.  

Monitoring systems 

A second main task of the new working group is the compilation of information on existing national and 
international environmental monitoring systems. The following chapters present a first overview of 
national monitoring systems in operation in the Alpine area. In addition, information on relevant inter-
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national monitoring systems, international research projects in the field and the activities within the 
framework of the Alpine Convention are summarised as well.  

The monitoring systems will be described using the following indicators/criteria: 

 National/international monitoring and indicator systems 
 Environmental nuisances covered 
 Monitoring methodology (measured vs. modelled values) 
 transport modes covered 
 regional coverage and differentiation 
 Update frequency 
 number, location and measured indicators of monitoring stations. 
 Sources for further information 
 Reports and other outputs published or available 

This synthesis reports aims to address the first two bullet points of the task description of the ministe-
rial conclusions. Based on the findings of the members of the WG as well as of national experts this 
paper summarises the main features of existing monitoring systems in the alpine area. In addition a 
dataset of monitoring stations is compiled in order to provide a database on monitoring stations in the 
alpine area. This database contains information on the location of monitoring stations, the main indica-
tors which are measured at the monitoring station as well as information regarding the available time 
series for each indicator.  

Overall this report will provide information on the environmental situation in the alpine area for the 
further tasks of the working group, i.e. an environmental impact assessment of possible measures 
(e.g. traffic management systems).  

Meetings 

The Working group has met for four times and focused in its meetings on the following issues 

 Kick-off meeting 2012: clarification of scope and objectives of the mandate and agreement of a 
workplan. 

 1st Working group meeting: discussion of a 1st draft of the synthesis report on existing monitoring 
systems, discussion of a questionnaire on the legal framework in the Alpine region in connection 
with the impact of freight transport as well as a first discussion of conditions and characteristics of 
an impact assessment of different measures in the Alpine region.  

 2nd Working group meeting: discussion of the 2nd draft of synthesis report on existing monitoring 
system and of the 1st draft of a report on the legal framework as well as the discussion of a input 
paper regarding scope, delimitations and framework conditions of a later impact assessment of 
different measures. 

 3rd Working group meeting: discussion of the final draft of synthesis report on existing monitoring 
system and of the 2nd draft of the report on the legal framework. In addition the possible future 
working steps towards an impact assessment have been discussed. 
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1.2 Structure of the report 

The report is structured as follows: Chapter 2 provides a brief overview of national monitoring systems 
of the countries involved in the Zurich Process together with important results of the respective moni-
toring system. Additional information on national monitoring systems is provided in Annex chapter A. 
Chapter 3 discusses the main features of different international monitoring systems with a focus on 
those systems which also provide information on the situation in the Alpine area. This chapter pro-
vides as well an overview of finished and ongoing research projects in the field of expertise of the En-
vALP working group. Furthermore it illustrates the activities of the Working Group Transport within the 
Framework of the Alpine Convention and analysis possible overlapping or synergies. Additional infor-
mation to international monitoring systems, research projects and the activities of the Alpine Conven-
tion is presented in the Annex chapter B). Chapter 4 provides an overview of the environmental situa-
tion in the Alpine area based on national and international data sources mainly for air pollution. Re-
sults are visualised using GIS map displays. GIS maps are also produced in order to visualise trans-
port and traffic volumes on all relevant Alpine crossings within the Alpine convention perimeter.  In 
Chapter 5 conclusions are drawn on the findings gathered together with an outlook of the necessary 
further steps in order to meet the targets of the working group. 

1.3 Acknowledgements 

The WG EnvALP very much appreciates the cooperation with the Permanent Secretariat of the Alpine 
Convention and the inputs given in the meetings of the Working Group. In particular the WG is grateful 
for the use of background data from the report on state of the Alps, which supported the generation of 
maps.The WG Transport as well has supported through their participation in the WG meetings, valu-
able advices and a constant exchange on ongoing activities. In addition, the authors of this report 
thank especially Mr. Stefan Marzelli and Ms. Claudia Schwarz from 'ifuplan' Munich for their valuable 
contributions to the database on existing monitoring systems based on the Report on the State of the 
Alps – Transport and Mobility in the Alps. We also wish to thank Mr. Matthias Wagner from EURAC 
research in Bozen for providing detailed information on the monitoring stations used by the iMONI-
TRAF consortium. We also want to thank for the valuable contributions from the observers of the iMo-
nitraf project and the permanent Secretariat of the Alpine Convention. Finally we are grateful to all 
members of the EnvALP working group together with the national experts for their important and use-
ful contributions to this synthesis report.  
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2 National environmental monitoring systems in the 
Alpine Area 

2.1 Overview 

The compilation of the national monitoring systems is based on the contributions of the delegations 
which were delivered to the Working Group according to the questionnaire sent out by the chair. 

In general, the monitoring systems consist of a network of monitoring stations that detect mainly the 
concentrations of air pollutants. The focus is on the concentrations of nitrogen oxides (NOx), nitrogen 
dioxide (NO2), particulate matter (PM10, PM2.5), carbon monoxide (CO) and ozone (O3). Some of the 
Alpine countries have a specific measurement program for the assessment of air pollutant concentra-
tions along the main Alpine passes. In most countries, total emissions of air pollutants and green-
house gases (mainly CO2) are modelled on the basis of transport performance (vehicle-kms) of the 
various vehicle categories. 

Only in a few countries (eg Switzerland), noise emissions of road and rail transport are measured di-
rectly. However, most countries create on the basis of modelled values so-called noise maps. 

The results of the monitoring systems are reported regularly in all countries. In many countries, it is 
also possible to retrieve daily, weekly or monthly figures on the environmental pollution on the Internet. 
Based on geographic information systems (GIS) the presence or extent of limit value exceedances are 
visualised on some of these website. 

In addition to the national measurement systems, some or all of the national stations are also involved 
in international measuring programs. In Chapter 3 as well as in Annex B information on international 
monitoring systems is provided. 

 

2.2 National monitoring systems 

2.2.1 Austria 

The Austrian air quality monitoring network, which was established mostly in the beginning of the 
1990ies by the administration of the federal provinces and the Environment Agency Austria (Umwelt-
bundesamt), currently comprises about 140 air quality monitoring stations for NOx and PM10. Out of 
these stations 11 are situated close to major roads in the alpine region.  

Overview monitoring stations for air quality 

The following map shows the air quality monitoring stations of the federal provinces that monitor 
mainly air pollution due to traffic emissions in the Austrian alpine region outside cities. These stations 
mostly monitor NOx and NO2, some in addition also PM10 and further parameters  
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Figure 1 Air quality monitoring stations network Austria, edited by Umweltbundesamt 

 

Air quality on major Alpine routes 

The following two figures show annual mean NO2 concentrations at the monitoring sites close to alpine 
transit corridors in Austria. Stagnant levels are observed at the A12, A13, S16 and partly the A10 mo-
torways; a slight decrease is observed at the A10 near Hallein. At eight out of these eleven monitoring 
sites the limit value of the Austrian Immission Control Act – air (Immissionsschutzgesetz - Luft) for the 
annual mean of NO2 (30 µg/m³) was exceeded.  
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Figure 2 NO2 annual mean levels at Austrian monitoring sites in the vicinity of trans-alpine corridors (source: 
federal provinces of Carinthia, Salzburg and Tyrol), edited by Umweltbundesamt 

 
Figure 3 NO2 annual mean levels at Austrian monitoring sites in the vicinity of trans-alpine corridors (source: 
federal provinces of Tyrol and Vorarlberg), edited by Umweltbundesamt 

For PM10 (annual mean) all monitoring sites show concentrations well below the limit value of 
40 µg/m³. PM10 concentrations slightly decreased during the last 12 years on most stations. 
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Figure 4 PM10 annual mean levels at selected Austrian monitoring sites in the vicinity of trans-alpine corridors 
(source: federal provinces of Salzburg, Tyrol and Vorarlberg) , edited by Umweltbundesamt 

Additional information on air pollution emissions can be found in the Annex (A.1.2). Information on 
national monitoring systems and details on the different measuring stations can be found in the Annex 
chapters A.1.5 and A.1.6. 

Monitoring of noise exposure 

For those affected, noise is undesirable sound that may detract them from their psychological, physi-
cal, social or economic well-being. Its multifarious effects generally increase with rising noise levels. In 
2007 35.3% of the Austrian people living in the Alpine area felt they were suffering from noise pollution 
at home (3% very heavy, 5.6% heavy, 11.5% average, 15.2% minor). Traffic was identified as the 
main source, with road traffic accounting for 67% of the noise disturbance. The only transport related 
noise monitoring stations in Austria are in the vicinity of major airports (see details in A.1.3).  

Under Directive 2002/49/EC relating to the assessment and management of environmental noise, 
strategic noise maps have to be compiled every 5 years, the latest available data is 20071. These 
maps are separated into road and rail traffic, and aviation noise, as well as noise from IPPC plants 
including details on residents in level classes. The two following tables provide the number of road and 
rail noise affected residents in the Alpine area according to the strategic noise maps2: 

                                                      

1 2012 data is not yet available. 
2 These numbers do not represent the total numbers of residents affected by noise pollution. Because of curtailments along high 
ranking traffic infrastructure, only a part of the total area was mapped. 
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Lden (day-evening-night noise indicator)  > 55 dB > 65 dB > 75 dB 
No. of affected residents  775,995 128,968 2,133 
Lnight (night-time noise indicator) > 45 dB > 55 dB > 65 dB  
No. of affected residents 895,632 160,275 6,678  
Table 2: Road traffic noise: No. of affected residents day and night. 

Numbers of residents living in the Alpine area and affected by rail traffic noise according to the strate-
gic noise maps: 

Lden (day-evening-night noise indicaor)  > 55 dB > 65 dB > 75 dB 
No. of affected residents  410,607 72,268 7,487 
Lnight (night-time noise indicator) > 45 dB > 55 dB > 65 dB  
No. of affected residents 616,687 154,424 18,847  
Table 3: Rail traffic noise: No. of affected residents day and night. 

Additional information on noise exposure can be found in the Annex chapter A.1.4.  

 

2.2.2 France 

Assessing the impacts of the transport sector on the environment is an ambitious task, which first im-
plies to define the parameters that should be considered as part of “the environment”.  

The Statistics Department of the French Ministry for Ecology, Sustainable Development and Energy 
publishes every year a report from the National Transport Accounts Committee (Commission des 
Comptes des Transports de la Nation or CCTN). This report summarizes data from monitoring sys-
tems of different environmental parameters: 

 greenhouse gas emissions 
 local pollution 
 air pollution 
 accidentology/road safety 
 natural environments. 

Moreover, France’s environment Round Table, which took place in 2007, established a roadmap for 
policies in favour of ecology, sustainable development and planning. 40 commitments on Transport 
were to be implemented, and several numerous tracking indicators were created at national and local 
or territorial scales, such as the territorial indicators for sustainable development (IDDT).  

Among those general schemes to monitor the environmental parameters in the transport sector in 
France, this document will particularly detail two monitoring systems, which are the air quality and the 
noise monitoring systems. 

 

Air quality monitoring 

France’s Environment Round Table has regionalized air quality monitoring in France. In the Alpine 
region, Air Rhône-Alpes and Air PACA are approved organisations monitoring air quality (AASQA), 
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which regroup per region different stakeholders (State, territorial authorities, industries, volunteer or-
ganisations for the protection of the environment) They belong to the a national network (ATMO net-
work): 

 
Figure 5 Localisation of the air quality monitoring of the ATMO network in France. 

These organizations (AASQA) have several roles: monitoring and anticipating air quality – in particular 
pollution peaks -, informing the public, studying pollution phenomena and their links with health and 
environment issues, contributing to thoughts on spatial planning and travels. 

Noise exposure 

In accordance with EU Directive 2002/49/EC, strategic noise maps of transport infrastructures are 
developed. They use a scale representation of the levels of noise exposure – every 5 dB(A). They are 
updated every 5 years. 

These maps provide a basis for the census of noise hotspots. These hotspots have to be dealt with as 
a priority. They are defined by the following thresholds: 
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Table 4 Thresholds used to define noise hotspots.  

Special process is carried out for airports to develop a Noise Exposure Master Plan (Urban Planning 
Document on Noise Exposure around airports – PEB in French) 

Outputs and important results 

In chapter A.2 in the Annex different weblinks provide sources for detailed information on the environ-
mental situation in France.  

Regarding air pollutant concentrations results from the iMONITRAF! project show, that NO2-
concentrations exceed threshold values at the Mont Blanc corridor and are below the limit value at the 
Fréjus corridor. Moreover, it is striking that nitrogen dioxide concentrations increase between 
2008/2009 and 2012.  

 
Figure 6 NO2-concentrations at the Fréjus and Mont Blanc corridor 2005-2013 (source: iMONITRAF!). 

In contrast, the concentrations of particulate matter are on the decline and well below the limit of 40 
µg/m3.  
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Figure 7 PM10-concentrations at the Fréjus and Mont Blanc corridor 2005-2013 (source: iMONITRAF!).  

Noise exposure 

One of the elaborated territorial indicators for sustainable development (IDDT) covers the share of the 
population exposed to road traffic noise. The following picture provides a nationwide overview or the 
situation for France. In addition, noise maps have been produced (examples of noise maps are pre-
sented in chapter A.2.3 in the Annex).  
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Figure 8 Population exposed to road traffic noise in France in 2010. 

In addition, noise maps have been produced (examples of noise maps are presented in chapter A.2.3 
in the Annex). 

2.2.3 Germany 

Air quality 

In Germany monitoring of air quality is done by the Federal Environment Agency (Umweltbundesamt, 
UBA) as well as by agencies of the Laender (German federal states), in the case of Bavaria the Bavar-
ian Environment Agency (Landesamt für Umwelt, LfU).  

While the air monitoring network of the Federal Environment Agency (Umweltbundesamt - UBA) is 
dedicated to measure the quality of air masses transported over long distances and across national 
frontiers, the Bavarian monitoring network is built to fulfil the requirements of the European Air quality 
directive and its implementation to national law.  

Structure and responsibilities of the monitoring system 

Each air quality monitoring station in Germany (Federal or Laender) has a specific measuring program 
and works with specific measuring instruments. Information both on stations currently in operation and 
on stations that are no longer operational is available at the Federal Environment Agency’s stations 
database and is reported via Federal Environment Agency to the European Airbase data collection. 
Within the perimeter of the Alpine Convention (AC) there are 6 monitoring stations and one traffic 
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monitoring station operated by the Bavarian Environment Agency, but each station has an individual 
instrumentation and therefore not every indicator is measured at each station.  

The implementation of the EU-Directive 2008/50/EG on ambient air quality and cleaner air for Europe 
in German law (39. BImSchV) required the adaption of some stations of the monitoring system con-
cerning position and equipment. These modifications were done from 2010 to 2012. Therefore there 
are no long-term data for several stations. 

Station Indicator/Parameter In service 
since 

Emission 
source 

Type of area 

Bad Reichenhall Ozone 1992 Background suburban 

Trostberg Ozone, CO, NO, NO2, 
PM2.5, PM10 

1992 Background suburban 

Garmisch-Partenkirchen Ozone, NO, NO2, 2012 Background rural 

Bad Hindelang/Oberjoch Ozone, NO, NO2, PM10 2010 Background rural 

Kempten Ozone, NO, NO2, PM10 1976 Background suburban 

Lindau CO, NO, NO2, PM10 1978 Traffic urban 

Oberaudorf-Inntal-
Autobahn (Highway Inn 
valley) 

NO, NO2, PM2.5, PM10 
2008 Traffic rural 

Table 5: Air quality monitoring stations within the German part of the Alpine Convention 

A Table 5 shows that there are only two monitoring stations dedicated to traffic, one of it – Lindau –
reflecting the influence of urban traffic on air quality and one – Oberaudorf – situated directly at the Inn 
valley highway (A93), showing the influence of highway traffic on air quality.  

Outputs and important results 

The results of the monitoring activities of the LfU are published monthly and annually and are reported 
currently in the internet (cp. Annex A 3).  

Figure 9 shows the concentration of NO2 and PM10 at the monitoring station Oberaudorf. The continu-
ing exceedance of the NO2 limit value is due to the traffic volumes at this motorway leading to the 
Brenner.  
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Figure 9 NO2 and PM10 annual mean levels at the monitoring station Oberaudorf (Inntal motorway, access route 
to the Brenner corridor).  

Transport relevant results 

When air pollution limit values are exceeded, clean air plans are to be compiled. Almost all clean air 
plans are established for towns like Lindau / Lake Constance, but in the context of urban traffic with its 
specific circumstances (commuters, delivery services etc.). Within the perimeter of the Alpine Conven-
tion in Germany only one clean air plan was adopted where the main source of the pollution is the 
highway A93, the German part of the Inn valley close to Austria. As the limit value for NO2 was ex-
ceeded at Oberaudorf (see Figure 9) a clean air plan was established for the relevant section of the 
motorway. The measures foreseen in the plan are: 

 To increase the height of the noise protection walls as analyses proofed that noise protection walls  
lower also air pollutant concentrations behind the wall 

 Planning of the Brenner Base Tunnel 
 Planning of an environmental sensitive traffic guidance system 
 Temporary speed limits until the traffic guidance system works 

Noise 

In Germany the monitoring of transport induced noise is implemented according to the Directive 
2002/49/EG of the European Parliament (the so-called Environmental Noise Directive). So-called stra-
tegic noise maps are calculated for places nearby main roads with a traffic volume of more than 3 
million vehicles per year and main railroads with more than 30.000 trains per year.  

Strategic noise mapping – roads and agglomerations 

In order to implement the Environmental Noise Directive the Bavarian Environmental Agency (LfU) 
compiled for Bavaria a noise exposure cadastre to standardise data management and provision. Data 
basis for the estimation of traffic volumes on roads are the national accomplished traffic census data, 
which are updated every 5 years. Noise maps show different isophone bands of 5 dB(A) for LDEN from 
55 dB(A) to > 75 dB(A) and for LNight from 50 dB(A) to > 75 dB(A) and the isophone of 67 dB(A) for 
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LDEN an 57 dB(A) for LNight. Additionally for each municipality the number of residents, the number of 
hospitals and of schools affected by road traffic noise is calculated for each isophone band LDEN and 
LNight .  

Map 1 shows the number of people per municipality who are exposed to road traffic noise levels of  
> 67 dB(A) LDEN and > 57 dB(A) LNight (rounded to next hundreds). It is obvious, that not only munici-
palities at the highways, but also many people in municipalities near other federal roads and state 
roads suffer by high noise levels, which are known to have clear health effects (cp. 4.4). 

 
Map 1 Road noise affected population  
 

Strategic noise mapping – railways 

The compilation of strategic noise maps along the main railways lies in the responsibility of the Fed-
eral Railway Authority (Eisenbahnbundesamt - EBA). The results along the railways are presented as 
environmental noise maps in a similar way as for roads and the number of residents, the number of 
hospitals and of schools affected by railway traffic noise is calculated for each isophone band LDEN and 
LNight. Table 6 shows the number of residents exposed to noise levels triggering noise action planning. 
Data are at the moment only available for main railroads with minimum 60.000 trains per year. 
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Municipality3 Lden (day-evening-night noise 
indicator) > 70 dB 

No. of exposed residents 

Lnight (night-time noise indicator)  
> 60 dB  

No. of exposed residents 
Tuntenhausen 190 400 
Großkarolinenfeld  260  390 
Rosenheim 440 960 
Raubling 140  420 
Traunstein 190 260 
Freilassing 60 150 
Table 6: Rail traffic noise: No. of affected residents LDEN and Lnight 

Noise action planning 
While air pollution has strict legislation with target and limit values, the legal framework for noise is 
rather weak. The European noise directive regulates how to inform the public about noise levels, it 
does not set target or limit values or strict thresholds for noise action planning. Neither does the Ger-
man implementation of the directive into national law. There are only recommendations concerning 
threshold for the protection of human health and to implement noise action plans. But there is a legal 
ordinance by the Bavarian Ministry for Environment to the district governments to implement noise 
action plans at federal roads and railways: Noise action plans are necessary if more than 50 persons 
within one municipality are affected by noise levels of LDEN > 70 dB(A) and LNight > 60 dB(A) from rail-
ways or of LDEN > 67 dB(A) and LNight > 57 dB(A) from roads.  

Map 2 shows where noise action plans are established. The most actions plans are made along the 
highways and main railroad.  

 
Map 2 Noise action plans 

                                                      

3 No. rounded on ten; Source: Federal Railway Authority, online viewer noise mapping 
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Additional noise modelling has to be carried out only in context with administrative permit procedures 
for concrete projects i.e. while planning new rail or road infrastructures or “significantly changing” 
roads or railroads. Only for these cases the German national legislation defines noise limit values.  

2.2.4 Italy 

Introduction 

In the framework of the iMONITRAF! project, several monitoring campaigns were carried out with the 
aim to characterize the impact of transports on the delicate alpine environment, in particular by way of 
noise and atmospheric pollution. The final goal of these campaigns was to present a uniform bench-
mark for the comparison of the impacts over the different corridors, suited for the development of fu-
ture scenarios and mitigation actions (further details are presented in chapter A.4.1 in the Annex). 

The Transalp’air project focuses on air quality monitoring in the Alpine regions of Italy, France and 
Switzerland which surround the Mount Blanc. The website of the project (http://transalpair.eu/) shows 
air quality data in the region (both measured concentrations and an air quality index). 

 
Figure 10 Monitoring stations included in the Transalp’Air 

Air pollution data are measured by eight monitoring stations located on the Italian territory (Val d’Aosta 
region): La thuile, Morgex, Etroubles, Mont Fleury, Teatro Romano, Plouves, Quartiere Dora, Donnas. 

 

http://transalpair.eu/
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Selected results 

The following figures provide information on air pollutant concentrations at different monitoring stations 
along major Alpine corridors in the Italian Alps. 

 
Figure 11 NO2 annual mean concentrations at monitoring stations along major Alpine crossings in the Italian 
Alps.  

The NO2 concentrations show no clear downwards trend in the last 8 years. The limit value for NO2 is 
exceeded, especially along the Brenner axis. At the monitoring stations Velturno, Avio and burner part 
well above the limit value of 40 mg/m3. The nitrogen dioxide concentrations at monitoring stations 
Velturno, Avio and Ora are partly well above the limit value of 40 µg/m3. 

In contrast, the particulate concentration is well below the threshold value of 40 µg/m3 in a range be-
tween 15 and 25 µg/m3. On average, PM10 concentrations are lower than the ones of 2005. 
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Figure 12 PM10 annual mean concentrations at monitoring stations along major Alpine crossings in the Italian 
Alps.   

Noise Emissions 

The following tables show iMONITRAF results on the development of noise emissions along major 
alpine corridors: 

 
Table 7 Lden in the iMONITRAF! Years of activity and reference years 

 
Table 8 Lnight in the iMONITRAF! Years of activity and reference years 
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2.2.5 Liechtenstein 

Introduction 

On one side Liechtenstein has a traffic monitoring system and observes traffic with 27 traffic counting 
stations. On the other side Liechtenstein introduced in 2008 the law for statistic (LGBl. 2008 Nr. 271 
Statistikgesetz vom 17. September 2008) which is the basis for environmental statistics. Furthermore 
Liechtenstein has published a noise cadastre for road traffic an railway traffic in 2010. 

Overview monitoring stations 

The following maps show the monitoring stations of the Liechtenstein traffic monitoring system: 

 
Figure 13 Traffic monitoring stations located in Liechtenstein. 

Selected results 

Results of the monitoring activities are reported via different channels: 

 Every year: Traffic monitoring report published on the website www.abi.llv.li   
 Every year: environment statistic published on the website www.as.llv.li   
 Every 5 years: noise cadastre is updated an publishes on the website www.au.llv.li 

The following figures present some of the outputs of the monitoring reports. NO2 concentrations are 
slightly declining. In 2012 the limit value of 30 µg/m3 is exceeded at the measuring stations of Triesen 
(Landstrasse) and Schaan (Lindenplatz). The measuring station at Schaan Lindenplatz is close to the 
connection between Feldkirch and Switzerland and one of the important access routes towards the 
San Bernardino Alpine crossing in Switzerland. 

http://www.abi.llv.li/
http://www.as.llv.li/
http://www.au.llv.li/
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Figure 14 NO2 concentrations at different stations in Liechtenstein 2005-2012.  
Explanation: Stations with *: passive samplers. 

PM10 concentrations are only measured at one fix station in Vaduz (Austrasse), at other places mo-
bile measurements provide data only for one or two consecutive years. PM10 concentrations at the 
permantent measuring station in Vaduz are constantly decreasing in the last years and are in 2012 
significantly below the limit value of 20 µg/m3. Some of the annual mean values of the mobile stations 
are still slightly above the limit value in recent years. 

 
Figure 15 PM10 concentrations at different stations in Liechtenstein 2005-2012.   
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Additional information regarding noise emissions and greenhouse gas emissions are presented in the 
Annex chapter A.5.2. 

 

2.2.6 Slovenia 

Introduction 

The web portal Environmental Indicators in Slovenia4 provides access to over 100 indicators which 
use graphs and comments to present the environmental trends in Slovenia. The indicators are organ-
ized into thematic groups – chapters covering environmental components (e.g. water, air), environ-
mental issues (e.g. climate change, nature protection, loss of biodiversity, waste management) and 
the incorporation of environmental content in the formulation of sector policies (e.g. transport, agricul-
ture, tourism, energy, instruments of environmental policy). 

The Environmental Agency of the Republic of Slovenia (EARS) has the following duties in the field of 
air quality protection: 

 Monitoring of outdoor air quality  
 Collecting emission data  
 Performing administration procedures for air quality protection. 

EARS provides daily updated information on air quality on their website together with additional infor-
mation on hourly, daily and monthly average values for the most important air pollutants NO2, PM10, 
SO2, CO and Ozone (O3)5 

                                                      

4 http://kazalci.arso.gov.si/?data=home&lang_id=94  
5 Map: http://www.arso.gov.si/en/air/data/amp/, data tables: http://www.arso.gov.si/en/air/data/  

http://kazalci.arso.gov.si/?data=home&lang_id=94
http://www.arso.gov.si/en/air/data/amp/
http://www.arso.gov.si/en/air/data/
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Figure 16 Air quality map Slovenia. Source: http://www.arso.gov.si/en/air/data/amp/  

 

Exceedances of air quality objectives due to traffic 

Data on air pollution in some parts of urban areas in Slovenia show, that they are excessively con-
taminated with NO2 and PM10. The transport sector is one of the major contributors of these pollutants.  
Excessive contamination of PM10 in Slovenian urban areas is one of the most pressing environmental 
problems. Slovenia has already been referred to the European Court of Justice for its levels of PM10.  

The following figures provide an overview of air pollutant concentrations for NO2 and PM10 in Slove-
nia. The Slovenian monitoring systems is not specifically focussing on transalpine corridors, thus val-
ues for typical spatial categories are presented. 

The Slovenian limit value for NO2 of 40 µg/m3 is only exceeded at traffic exposed measuring stations 
in urban areas. At all other locations measured concentrations are below the limit value, however, 
concentrations are not declining significantly in the last 10 years. 

http://www.arso.gov.si/en/air/data/amp/
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Figure 17 NO2 concentrations at different location categories in Slovenia 2001-2012. Source: 
http://kazalci.arso.gov.si/?data=group&group_id=16&lang_id=94  

PM10 concentrations show - on average - a slight decrease in the last years and are below the limit 
value of 40 µg/m3 (annual mean) since 2008 even at traffic exposed urban measuring stations.  

 
Figure 18 PM10 concentrations at different location categories in Slovenia 2001-2012. Source: 
http://kazalci.arso.gov.si/?data=group&group_id=16&lang_id=94 
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2.2.7 Switzerland 

Introduction 

In 2003 the Federal Office for the Environment FOEN launched a environmental monitoring system 
along the transit traffic corridors in Switzerland (project acronym is MSM-E: Monitoring of supporting 
measures – Environment) 67. The aim of the project is to identify the specific environmental impact of 
noise and air pollution of transalpine freight traffic across Switzerland. 

Specific monitoring along Swiss trans-alpine road and rail corridors  
Overview monitoring stations 

The following maps shows the position of the monitoring stations of the Swiss monitoring system 
along the main transalpine transit axes A2 (Gotthard) and A13 (San Bernardino). Altogether 7 stations 
close to the motorways provide data on air pollution and noise emissions – 4 of them lay in the Alpine 
convention perimeter (number 4 to 7). 

 
Figure 19 Roadside monitoring stations for air pollutants and noise of the Swiss monitoring system (MSM-E = 
Monitoring of supporting measures – Environment). 

The permanent measurements are completed case by case with locally modelled air immissions. 

                                                      

6 http://www.parlament.ch/d/suche/seiten/geschaefte.aspx?gesch_id=20003247  
7 http://www.bafu.admin.ch/mfm-u  

http://www.parlament.ch/d/suche/seiten/geschaefte.aspx?gesch_id=20003247
http://www.bafu.admin.ch/mfm-u
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3 stations from the Swiss railway noise monitoring8 are situated along the transalpine railway lines - 1 
of them lays in the Alpine convention perimeter (number 4). The noise data complete the information 
about the impact of transalpine freight transports on road and rail. 

The permanent measurements are completed case by case with modelled noise exposure data. 

 
Figure 20 Trackside monitoring stations for railway noise of the Swiss monitoring system (MSM-E = Monitoring of 
supporting measures – Environment). 

 

Air pollution and air pollutant emissions in the Alpine area 

The following figures show the development of air pollutant concentrations between 2003 and 2013 for 
the most important transport related air pollutants NO2 ,NOx and PM10. In addition, the share of HGV 
of total NOx concentrations in an average week at the monitoring station in Erstfeld (Gotthard corridor) 
is presented. 

The emissions of nitrogen oxides occur as NO and NO2, which are summarized under the term NOx. 
Through complex atmosphere-chemical processes NOx is converted of NO2, for which the Clean Air 
Ordinance (LRV, SR 814.318.142.1) defines a limit value of 30 µg/m3.  

                                                      

8 http://www.bav.admin.ch/ls/01300/index.html?lang=de  

http://www.bav.admin.ch/ls/01300/index.html?lang=de
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Figure 21 NOx concentrations along the Swiss transit corridors at 6 measuring stations Source: FOEN  

The concentration of nitrogen oxides (NOx = NO + NO2) has decreased at all monitoring stations since 
2003. This confirms the ongoing improvement of the emission characteristics of vehicles due to the 
technical development within the engines and due to improved exhaust gas treatment (catalysts).  

 
Figure 22 Share of HGV of total NOx concentrations in Erstfeld (Gotthard corridor) during an average week. 
Source: FOEN  
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NOx measurements show a typical development during an average week, which corresponds well with 
HGV traffic volumes. The highest pollution levels occur between Monday and Friday, when the propor-
tion of heavy goods vehicles in total traffic is higher than on weekends (there is a HGV driving ban on 
Sundays). NOx concentrations are lower on Saturdays and Sundays, even though Saturday's total 
traffic volumes including light vehicles (passenger cars and LDV) reach its maximum. 

 
Figure 23 NO2 concentrations along the Swiss transit corridors at 6 measuring stations Source: FOEN  

In the development of NO2 concentrations, the decrease is much less obvious or not even recogniz-
able. The measured values lie on the busy A2 (Gotthard corridor) above the limit value or at the less 
busy A13 (San Bernardino corridor) just below. Reasons for the different development of NOx and NO2 
concentrations include complex transformation processes of NO to NO2. Moreover, the share of diesel 
vehicles has increased in the vehicle fleet in the last 10 years. A diesel vehicle emits significantly more 
NO2 than a gasoline driven vehicle. Thus, in order to meet NO2 limit values in the future, a further re-
duction of NOx emissions is necessary.  

PM10 concentrations have generally decreased in the past 10 years at the measuring stations along 
the Gotthard corridor (motorway A2), while the values along the A13 (San Bernardino, measuring sta-
tion Rothenbrunnen) do not show a clear trend. PM10 concentrations along the busy A2 motorway at 
the Gotthard corridor were in 2013 in the Greater Basel Area (Hardwald) and in the Ticino (Camignolo) 
above the limit value of 20 µg/m3. In general, PM10 concentrations show a poor correlation with traffic 
volumes due to high emission shares from other sources such as industry, residential, as well as from 
agriculture and forestry. 
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Figure 24 PM10 concentrations along the Swiss transit corridors at 6 measuring stations Source: FOEN  

Based on the Handbook on emission factors HBEFA3.19 and data from traffic counting stations the 
total amount of air pollutants and greenhouse gases emitted in the Alpine Area of Switzerland by 
heavy good vehicles and the other vehicle categories can be estimated.  

Improved engine and exhaust gas treatment technologies contributed significantly to the reduction of 
air pollutants resulting from combustion processes such as NOx and PM10. Fine particles created by 
mechanical abrasion processes (brakes, tires, road surface) can hardly be limited by technological 
measures. The same is true for the greenhouse gas emissions which depend basically on fuel con-
sumption.  

                                                      

9 http://www.hbefa.net/e/index.html  
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Figure 25 Modelled emissions of NOX, CO2 and PM10 (exhaust and abrasion) in the Alpine area differentiated by 
HGV (dark blue bars, on the left) and other traffic (diesel and gasoline = blue and light blue bars, on the right). 
Source: FOEN 

NOx emissions from transport in the Alps on the motorways A2 (Gotthard) and A13 (San Bernardino) 
have decreased by 43% between 2004 and 2012. The proportion of heavy goods vehicles in total 
emissions of NOx decreased from 56% in 2004 to 42% in 2012. 

Total PM10 exhaust emissions have been reduced between 2004 and 2012 by around 50%, exhaust 
PM10 emissions of HGV were declining by more than 70%. As a result, HGV shares of total PM10 
exhaust emissions declined from 40% in 2004 to 23% in 2012.  

 

Noise emissions and exposure 

The evolution of road traffic noise is reported as well. The following figure shows on the left the noise 
emissions of the total traffic (including light vehicles such as passenger cars and LDV) and on the right 
the noise of freight transport (only HGV). 
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Figure 26  Road traffic noise evolution at the Gotthard (A2) and San Bernardino (A13) corridor 2004-2012, differ-
entiated by total traffic noise (left) and HGV traffic noise (right). Source: FOEN 

Noise emissions of total traffic along the Gotthard (A2) and San Bernardino (A13) corridor have 
changed little since the start of measurement in 2004. Considering the contributions from HGV to total 
noise emissions, the measurements along the motorway A13 (San Bernardino) show a slight increase 
of HGV noise. The main reason for that is a slight increase of HGV numbers and higher shares of 
articulated vehicles on that corridor since the beginning of the measurements.  

The development of rail noise emissions between 2003 and 2012 is illustrated in the following figure: 

 
Figure 27 Left: distribution of noise emissions of passenger trains 2003 (dark blue bars) and 2012 (light blue 
bars). Right: distribution of noise emissions of freight trains 2003 (dark blue bars) and 2012 (light blue bars). 
Source: FOT: Monitoring Eisenbahnlärm Jahresbericht 2012). 
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For passenger trains, the mean pass-by noise level has dropped significantly since 2003 due to new 
and refurbished rolling stock. For freight wagons such a development is only rudimentary visible. 

Finally the number of noise affected inhabitants and areas is analysed and reported: 

 
Figure 28 Left: share of inhabitants and areas exposed to traffic noise above threshold values, differentiated by 
road (dark blue) and rail (light blue) and time of the day. Right: railway noise transmission along a rail track. 
Source: FOEN 2011: Monitoring report on the environmental impacts of transalpine freight transport (Data until 
2010) 

 

 

  

0

5

10

15

20

25

30

35

day night day night

Exposed inhabitants Exposed areas

exposed 
inhabitants and 

areas in %

Noise exposure from motorway and rail traffic noise 
2009

share of inhabitants and areas exposed to traffic noise above 
threshold values in % / 

100 % = 31'446 inhabitants and 184 km2

Motorway RailSource: FOEN



Synthesis Report on environmental monitoring systems in the Alpine area EnvALP 

 

International monitoring systems, research projects and the activities of the Alpine Convention 40/152 

 

 

3 International monitoring systems, research pro-
jects and the activities of the Alpine Convention 

3.1 Introduction 

In addition to national monitoring systems, there are numerous international monitoring systems, some 
of which also contain information on the environmental situation in the Alps. This section briefly dis-
cusses the benefits of international monitoring systems to the objectives and tasks of the working 
group EnvALP. Detailed information on the various monitoring systems can be found in Annex B. In 
addition, the most important international research projects in the field of activity of the EnvALP work-
ing group are briefly presented and described in more detail in Annex B. Finally information is given 
regarding the ongoing activities in the framework of the Alpine Convention related to the topics of this 
WG (see also detailed information in Annex B).  

3.2 Results of international monitoring systems and research 
projects for the work of the EnvALP WG 

Regarding international environmental monitoring systems and related research programs and pro-
jects the following conclusions can be drawn: 

 EUROSTAT, EEA-TERM and EMEP provide information on transport related air pollutant and 
greenhouse gas emissions, energy consumption, transport demand, vehicle mileage, etc. How-
ever, the link to the specificities in the Alpine area is often rather weak. In addition, data is often 
not sufficiently differentiated with respect to the Alpine area. With respect to air pollutant concen-
trations chapter 4.3 provides results from the EEA Airbase database for the Alpine Convention Pe-
rimeter. In Chapter B.1 additional information on the different monitoring systems and its main fea-
tueres is presented. 

 The Alpine Transport Observatory Switzerland - European Union10 monitors a few environ-
mental indicators like ambient air pollutant concentrations on selected trans-Alpine corridors and 
noise emissions. However, the main focus of this observatory is clearly the monitoring and analy-
sis of traffic and transport flows and other rather transport-related indicators.  

 Various research projects have been carried out analysing the environmental impacts of trans-
port related air and noise pollution especially in the INTERREG IIIB Alpine Space Programme. 
Some of these projects are rather focussing on basic research on traffic counting and traffic classi-
fication technologies as well as on the impacts of air pollutants and noise on the Alpine environ-
ment, others on the establishment of environmental monitoring systems (AlpCheck, AlpCheck2, 
ALPNAP, TRAENVIA for the TEN-T east-west corridor Barcelona - Mariobor (SLO) - Kiev). They 
often lay a special focus on the specifities of air pollutant dispersion in the Alpine environment as 
well as noise propagation in Alpine valleys. However, most of these projects have been finished 
now and - based on today's available information - no continuous monitoring system has been es-

                                                      

10 http://www.bav.admin.ch/verlagerung/01529/index.html?lang=de and http://ec.europa.eu/transport/modes/road/non-eu-
countries_en.htm  

http://www.bav.admin.ch/verlagerung/01529/index.html?lang=de
http://ec.europa.eu/transport/modes/road/non-eu-countries_en.htm
http://ec.europa.eu/transport/modes/road/non-eu-countries_en.htm
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tablished today. Nevertheless, they provided valuable contributions to a better understanding of 
the interrelation between traffic and its impact on the Alpine environment. 

 iMONITRAF! is a very promising INTERREG IIIB project finished in 2012/13 but currently activi-
ties on a follow-up project have already begun. iMONITRAF! has considerable synergies with the 
activities of the EnvALP working group: 
1. Establishment of a monitoring system for traffic and transport data, economic data and  
    environmental data on 5 Alpine corridors. 
2. Impact assessment of different policy scenarios and measures, amongst others the traffic  
    management systems currently discussed in the Zurich Process (Toll+, ACE, ETS).  
In chapter B.1.2 of the Annex additional information regarding the objectives and activities of the 
iMONITRAF! project is provided. A representative of the iMONITRAF! project team participates at 
the EnvALP working group meetings as an observer. This allows a direct knowledge transfer be-
tween iMONITRAF! and EnvALP. Future activities of iMONITRAF! include an update of the envi-
ronmental monitoring report for 2012. The idea is to interpret traffic trends and their environmental 
effects along the iMONITRAF! corridors. The iMONITRAF! project team collects and documents 
indicators, such as traffic flows, air quality and toll prices. iMONITRAF! does not run own meas-
urement equipment but collects data from official surveys. The values of the indicators are pre-
sented on a comprehensive WebGIS system.11  

Conclusions 

 Overall it could be clearly stated that international systems and research project results provide 
important inputs to the work of the EnvALP WG. There are several synergies visible, with regard 
to methodology, data availability and processing and the outputs of the finished and ongoing pro-
jects were used already in this monitoring report.   

 With respect to possible future working steps of the EnvALP working group especially in the field 
of the analysis of impacts of traffic management systems and possible other measures and in-
struments on the Alpine environment the iMONITRAF projects provides an interesting approach 
which could be used as a starting point for further analysis addressing the 3rd and 4th task of the 
2012 Leipzig conclusions.  

 

3.3 Alpine convention activities  

Introduction12 

The main objective of the Transport Protocol of the Alpine Convention is to pursue a sustainable 
transport policy which will reduce the negative effects of and risks posed by intra-Alpine and transal-
pine transport to a level which is not harmful to people, flora and fauna and their environments and 
habitats; inter alia, by transferring an increasing amount of transport, especially freight transport, to the 
railways, in particular by creating appropriate infrastructures and incentives in line with market princi-
ple. This objective and the implementation of the Transport Protocol are supported by the activities of 
the Working Group Transport.  

                                                      

11 http://webgis.eurac.edu/monitraf/map.php   
12 http://www.alpconv.org/en/organization/groups/WGTransport/default.html  

http://webgis.eurac.edu/monitraf/map.php
http://www.alpconv.org/en/organization/groups/WGTransport/default.html
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The Working group Transport was initially mandated to elaborate and negotiate the Transport Protocol 
of the Alpine Convention. When the Transport Protocol was adopted by the ministers at the VI. Alpine 
Conference in 2000, the tasks of the Working Group were redefined to support the exchange of infor-
mation and experience among the Parties of the Alpine Convention, related to chapter IV of the 
Transport Protocol (“control and assessment”).  

Since 2000 the Working Group Transport has operated on the basis of two-year mandates on specific 
issues. In the period 2013-2014 the Working Group is focusing on two sets of activities: general ques-
tions regarding the implementation of the Alpine Convention in the field of transport and Sustainable 
Mobility issues. With regard to the Climate Action Plan, the group also has the task of exchanging 
information with the Zurich Group in order to better coordinate these partly parallel processes. Activi-
ties will be prepared also regarding macro-regional strategies. Furthermore transport is one of the Five 
Areas of Priority Actions set in the Multiannual Work Program 2011-2016. The contracting parties to 
the Alpine Convention delegated experts of the relevant transport ministries to be members of the 
Working Group. Observers to the Convention may put forward representatives selected by the dele-
gates themselves. 

Objectives 

The main objectives of the Working Group Transport are to:  
 develop coordinated information in the spheres of transport and tourism;  
 implement the Alpine Convention and mainly the Transport Protocol to identify a common method 

for the elaboration of the reference document concerning art. 15 of the Protocol;  
 work on reducing the negative impact of transport on health and environment;  
 analyse, inform and develop good practices especially for sustainable mobility in urban areas and 

their surroundings. 
 

On the Alpine Convention Website13 additional information is available: project reports, best practices 
guides etc. Regarding the co-operation between activities of the EnvALP WG and the Permanent Se-
cretariat of the Alpine Convention refer to chapter B.2.1 in the Annex. 

Latest reports and current activities 

With respect to the activities of Zurich Process WG EnvALP the following two reports are of major 
interest: 
1. The first Alpine Report (2007)14(see also Table 32 in chapter B.1.1 of the Annex on p. 140), in 

terms of transportation and mobility within the Alps; it contains many data and analyses. Among 
the report’s main conclusions on the environment the following were listed:  
 On pollution, the need to adopt efficient measures to reduce NOX and PM10 traffic-related 

emissions, for compliance with European thresholds; 
 On road and rail transport-related noise, the need to implement actions plans compliant with 

the European Directive, particularly in the case of the main transportation routes that cut 
across densely populated areas (valleys). 
 

                                                      

13 http://www.alpconv.org/en/organization/groups/WGTransport/default.html 
14 http://www.alpconv.org/en/AlpineKnowledge/RSA/transportandmobility/pages/de fault.aspx?AspxAutoDetectCookieSupport=1 
 

http://www.alpconv.org/en/organization/groups/WGTransport/default.html
http://www.alpconv.org/en/AlpineKnowledge/RSA/transportandmobility/pages/de%20fault.aspx?AspxAutoDetectCookieSupport=1
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2. In March 2011, the Working Group published a report on the environmental quality of transporta-
tion of people and goods in the Alpine area; it focused on the interrelations between transporta-
tion, environment and health. The following findings are a summary of this report: 
 Transportation is not the only factor contributing to pollution, but its contribution is significant, 

particularly in terms of fine-particle or nitrogen- oxide emissions; and noise. 
 The Alpine environment’s geographic and weather specificities make it particularly sensitive by 

enable enhanced concentrations of airborne contaminants or noise; 
 Although it would not appear necessary to launch a specific research program on this theme 

at Alpine Convention scale, such specificities should nevertheless earmark the Alpine Region 
as a priority zone in which to design and effectively implement arrangements and actions 
plans foreseen under the existing legislations on pollution and noise, whether European or na-
tional; 

 The implementation of general transport policies promoting alternatives to road transport 
should be further explored, particularly rail transport. 

Attached to this report is an annex listing a number of studies on these topics, weblinks to relevant 
information and websites have also been included. 

Based on these studies, the following general conclusions have been drawn: 

 In the Alps, pollution due to transport (including noise) is a genuine challenge for sustainable de-
velopment; 

 Each State has the means to deal with this issue; particularly those States that are Members of 
the European Union, by implementing arrangements pursuant to the various Directives, specifi-
cally those on the quality of air and on noise; and by using the transposition and enforcement acts 
specific to each country to enact those Directives. 

Various actions developed in the Alpine countries have been used as illustration, but the report is far 
from a fully detailed description of the policies enforced in the Alps to fight against transportation-
related pollution and noise. 

The Working Group’s present agenda15 includes a number of topics, in particular the implementation 
of the “polluter pays” principle provided for in Article 14 of the Transport Protocol; and its transcription 
via the “Eurovignette” Directive.  

Conclusions 

The research and projects pursued by the Working Group Transport does not duplicate the work 
planned or already done by the “EnvALP” Working Group. Moreover, numerous synergies between 
the activities of both working groups could be used. Examples would be: 

 The Alpine Convention activities (esp. working group transport) provide valuable information on 
the Alpine environment and its interactions with transport nuisances. The 2007 'Transport and 
mobility in the Alps' report is a flagship report which provides a comprehensive picture of traffic 
and transport in the Alpine region and the related environmental impacts (latest data for 2005).  

                                                      

15 http://www.alpconv.org/fr/organization/groups/WGTransport/Documents/mandate2013-
2014_Transport_fr.pdf?AspxAutoDetectCookieSupport=1  

http://www.alpconv.org/fr/organization/groups/WGTransport/Documents/mandate2013-2014_Transport_fr.pdf?AspxAutoDetectCookieSupport=1
http://www.alpconv.org/fr/organization/groups/WGTransport/Documents/mandate2013-2014_Transport_fr.pdf?AspxAutoDetectCookieSupport=1
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 The use of the monitoring stations data base used in connection with the 2007 State of the Alps 
report (information has already been exchanged, see inter alia chapter 4). 

 Regarding the objective of the Transport Working Group of the Alpine Convention to implement 
the "polluter pays" principle the analysis of the impacts of different transport management sys-
tems on the environment provides information to which extend the internalisation of external costs 
could contribute to the improvement of the alpine environment. 
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4 Overview of the environmental situation in the Al-
pine area 

4.1 Introduction 

The following sections provide an overview of the environmental situation in the Alpine area based on 
national and international data sources mainly for air pollution. Results are visualised using GIS map 
displays. GIS maps are also produced in order to visualise transport and traffic volumes on all relevant 
Alpine crossings within the Alpine convention perimeter.  

The European Environment Agency (EEA) compiles data of the national monitoring systems into a 
database called “Airbase”, which is maintained by the European Topic Centre for Air Pollution and 
Climate Change Mitigation (ETC/ACM). It contains validated air quality monitoring information for more 
than 30 countries over Europe, including all Alpine countries. 

 

4.2 Transport volumes 

Map 3 gives an overview of freight transport volumes - if not for the whole perimeter of the Alpine 
Convention - at least for the main passes of the Alps. It was compiled from Alpinfo16 data for the year 
2012. The map shows the highest road freight transport volumes for the Brenner (AT/IT) with 29.5 mill. 
tons, followed by Schoberpass (AT), Villach/Tarvisio (AT/IT) and Ventimiglia (IT/FR), while the highest 
rail freight transport volumes are registered at the Gotthart (CH) with a transport volume of 13.9 
mill.tons in 2012, followed again by the Brenner with 11.2 mill. tons.  

Map 4 shows the HGV traffic volumes in 2012, also compiled from the Alpinfo publication for the year 
2012. The most Heavy Goods Vehicles (HGVs) passed again by the Brenner with 1'966'000 HGVs, 
followed by the Schoberpass with 1'341'000 HGVs and Ventimiglia with 1'260'000 HGVs.  

 

 

                                                      

16 Alpinfo 2012, publication of the Federal Office of Transport, Switzerland 
(http://www.bav.admin.ch/verlagerung/01529/index.html?lang=de)   

http://www.bav.admin.ch/verlagerung/01529/index.html?lang=de
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Map 3 Overview of freight transport volumes at the main Alpine passes 
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Map 4 Overview of HGV traffic volumes at the main Alpine passes 
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4.3 Air pollution 

Air pollution is an important issue for human health and ecosystems. The transport sector contributes 
to air pollution as well as e.g. industry, production and private households. Over the last decades 
some important aims concerning the improvement of air quality were already achieved, also in the 
transport sector. Main factors to reduce emissions were technological efforts like e.g. particle filters for 
diesel engines and the regulations for emission standards of vehicles. While emissions per vehicle 
decrease, traffic increased and is still increasing. Hence the transport sector contributes still signifi-
cantly to air pollution - especially to NOx and particulate matter. Figure 29 shows the contribution of the 
transport sector in 2012 to the air pollutants NOx and PM10 in the European countries. 

  
Figure 29 Share of Transport sector on air pollutants NOx and PM10 in 201217 

To get an overview of air pollution in the perimeter of the Alpine Convention, it is useful to combine the 
national monitoring data into one map. As air quality is one important environmental policy field of the 
European Union, the European Environment Agency (EEA) compiles the data of the national monitor-
ing systems into one database called “Airbase”, which is maintained by the European Topic Centre for 
Air Pollution and Climate Change Mitigation (ETC/ACM). It contains validated air quality monitoring 
information for more than 30 countries over Europe, including all Alpine countries. 

Map 5 shows an overview of Airbase monitoring stations within the perimeter of the Alpine Conven-
tion. They are classified in types and position. The types are “Traffic, Background, Industrial”, the posi-
tions are classified in “urban, suburban, rural”. The monitoring stations are unequally equipped: not 
every pollutant is measured at each station. The air quality maps in this report show only traffic moni-
toring stations (not background and industrial). Data are only used if enough valid measurements are 
available for the respective station and pollutant. This is why the density of stations is different for 
each pollutant. The classification of the parameters is the same like the EEA used for the report “Air 
quality in Europe – 2013 report (EEA 2013a18). As data for some traffic monitoring stations in Switzer-
land are not available in Airbase, data of four traffic monitoring stations in the Swiss part of the Alpine 
Convention area was added.19   

                                                      

17 Source : Exerpt from EEA TERM 003 Indicator: National emissions reported to the Convention on Long-range Transboundary 
Air Pollution (LRTAP Convention ; http://www.eea.europa.eu/data-and-maps/indicators/transport-emissions-of-air-pollutants-
8/transport-emissions-of-air-pollutants-9  
18 European Environment Agency (EEA) 2013a: Air quality in Europe – 2013 Report. EEA Report No 9/2013. 
19 The stations are namely: Erstfeld (UR), Moleno (TI), Camignolo (TI) and Rothenbrunnen (GR); cp. Annex A.7.4 
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Map 5 Overview over all air quality monitoring stations in the Alps (incl. background, industry, unknown and closed stations) 
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4.3.1 Nitrogen dioxide concentrations 

Relevance of the pollutant 

Nitrogen dioxide (NO2) as well as Nitrogen oxide (NO) - usually summed up as NOx - are important air 
quality parameters for human health, plants and ecosystems. While NO reacts with the Oxygen (O2) 
from the air rather quickly to NO2, NO2 itself can rest several days in the atmosphere and oxidises to 
Nitrate (NO3-). Nitrate attaches to aerosols and leaves the atmosphere as wet or dry deposit. NO2 can 
react with Water and Oxygen to nitric acid. 

Concerning human health NO2 is known to affect the respiratory system and lung function, especially 
for sensitive population groups like children. Some epidemiologic studies suggest even an association 
between long-term NO2 exposure and respiratory and cardiovascular mortality. Nitrogen oxides build in 
context with solar radiation a reactant for the genesis of Ozone (O3), which is problematic for human 
health and plants. 

NO2 has several adverse effects on ecosystems: as nutrient it can cause eutrophication of terrestrial 
and aquatic ecosystems, its acidifying effects lead to forest damages, acid rain leads to acidification of 
soils, surface waters and causes damages at buildings. It has toxic effects on plants by damaging the 
surface of leaves and needles. 

Main origins 

Sources for nitrogen oxides are high temperature combustion processes like in power plants and vehi-
cles. The EEA (2013a, p. 58) states that “there are clear indications that for traffic emissions the direct 
NO2 fraction is increasing significantly due to increased penetration of diesel vehicles, especially 
newer diesel vehicles (Euro 4 and 5). This may lead to more frequent breaching of the NO2 limit val-
ues in traffic hotspots.” The transport sector contributes significantly to the NO2 exceedances of the 
limit value (LV). “In 2011, the NO2 annual LV was exceeded at 42 % of the traffic stations. The annual 
LV was exceeded at 3 % of the urban background stations but only at one rural background station.” 
(EEA 2013, p. 20)  

Situation in the Alps 

Map 6 shows the annual mean concentration of NO2 pollution at traffic monitoring stations in the Alps. 
While the limit value by the European regulations is 40 µg/m³, in Switzerland (CH), Austria (AT) and 
Liechtenstein (FL) a limit value of 30 µg/m³ is in force. This means all orange squares in these coun-
tries indicate places where the limit values are exceeded, while for the other countries only the red and 
dark red squares indicate exceedances of the limit value for the annual mean. This means that in Aus-
tria the Inn valley, the Tauern highway and the highway near Bregenz and in Italy the highway be-
tween Brenner and Verona face exceedances of the limit values. This corresponds to the findings of 
the results of national monitoring systems in the chapters 2.2.1 and 2.2.4. 
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Map 6 NO2 Annual mean concentration of traffic stations in the Alps 
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4.3.2 Particulate Matter (PM) concentrations 

Relevance of the pollutant 

Dust is a natural air component and derives from different natural and man-made sources. Particulate 
matter (PM) means dust which does not immediately sink to the ground, but stays in the atmosphere 
for a certain amount of time. PM is differentiated by its size, PM10 is particulate matter which diameter 
is less than 10µm. Particulate matter with a diameter below 2.5 µm forms the so-called fine fraction or 
PM 2.5. Depending on the size, particulate matter can enter the human organism in different depth 
and affect health. It is composed by different components, e.g. polynuclear aromatic hydrocarbons 
(PAH), elemental carbon (e.g. Diesel exhaust particulates), secondary in the atmosphere built particu-
lates like sulphate, nitrate, ammonium (built from precursor gases like SO2, NOx and NH3) and natural 
elements like silicium, iron, calcium, magnesium etc. Furthermore heavy metal and cancer-causing 
particles can be contained. The variability of particulate matter complicates the research on effects. 
Health effects of inhaled particulate matter depend highly of the penetration depth in the organism and 
therefore of the size of the particles. The particle size influences also the deposition place and the kind 
of harmful effect. Greater particles rest in the upper respiratory tract, ultrafine particles can pass to the 
blood circulation and in succession into the organs.  

The most important health effects are on the respiratory and cardiovascular system, increase of myo-
cardial infarction and inflammatory reactions. There is no scientific justified threshold below which PM 
is harmless for human health less PM is only less harmful. In short and simplified: the smaller the par-
ticles and the higher the concentration the more negative health effects occur. “PM's mortality effects 
are clearly associated with the PM2.5 fraction, which in Europe represents 40–80 % of the PM10 
mass concentration in ambient air.” (EEA 2013a, p. 27) 

Main origins 

Anthropogenic PM develops mainly from combustion in vehicles, power plants and domestic heating 
with wood, fuel or coal. Dust dispersion and abrasion from roads is also contributing.  

Situation in the Alps 

Map 7 shows the annual mean concentrations of PM10 at the monitoring stations. While the limit value 
for the annual mean concentration of PM10 is 20 µg/m³ in CH and FL, the limit value for the EU Mem-
ber States is 40 µg/m³. The European limit value was exceeded in France near Grenoble and Gap in 
the year 2007, but no longer in 2012. The Swiss limit value was exceeded at all three monitoring sta-
tions along the motorway A2 between Luzern and Lugano. 

Map 8 shows the annual mean concentrations of PM2.5. A limit value of 25 μg/m³ will be in force from 
2015 onwards in the EU. 
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Map 7 Annual mean concentration of PM10 
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Map 8 Annual mean concentrations of PM2.5 
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4.3.3 Carbon monoxide (CO) concentrations 

Relevance of the pollutant 

Carbon monoxide (CO) is a colourless and odourless gas emitted due to incomplete combustion of 
fuels either fossil or biofuels. While burning fuel the relation between CO and CO2, which is built by 
complete combustion, depends strongly from the combustion process. Once in the atmosphere CO is 
slowly oxidising to CO2, also forming O3 during this process, the mean residence time is estimated to 
be several months. (EEA 2013a, p. 72) 

The toxic effects for human health are due to the nature of CO to bound strongly to haemoglobin and 
hence reduce the oxygen transport in the body. 

Main origins 

CO is emitted by incomplete combustion of all kinds of fuels containing carbon. The emission of CO by 
vehicles was reduced since the introduction of the catalytic converters.  

Situation in the Alps 

For carbon monoxide there is no limit value for the annual mean concentration, but for the 8-hour av-
erage concentration. While the European Air Quality Directive sets the limit value averaged over 8 
hours at 10 mg/m³, in Switzerland (CH) a limit value of 8 mg/m³ averaged over 24 hours is in force and 
for Liechtenstein both limit values apply. These limit values are rarely exceeded at traffic monitoring 
stations in the Alps. The EEA states that due to the EURO standards the CO emissions of vehicles 
decreased since the early 1990th by more the 75% and the largest CO emission sector is now com-
mercial, institutional and household fuel combustion (EEA 2013a, p. 75) 

Map 9 does not show the yearly maximum of the 8-hours mean, but the annual mean of the maximum 
daily 8-hour mean CO concentration at traffic monitoring stations in the Alps. It suggests that traffic is 
no longer an important source of CO, as the mean values are mainly below 1 mg/m³, except at one 
station near Nova Gorica.   
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Map 9 Carbon monoxide (CO) annual mean concentration of traffic stations in the Alps 
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4.3.4 Ozone (O3) concentrations 

Relevance of the pollutant 

Ozone is not only relevant in the lower part of the atmosphere (troposphere), but also in the higher 
part (stratosphere), where it filters ultraviolet radiation. While the most air pollutants are emitted di-
rectly, Ozone is to a small part coming from the stratosphere and mainly formed by complex chemical 
reactions between so-called precursor gases (like e.g. Nitrogen oxides) and the oxygen in the air un-
der the influence of intense insolation. As insolation plays an important role for the genesis of ozone 
and insolation is much higher in summer, ozone values show a characteristic course during the year 
and the day.  

Pollutants as e.g. nitrogen oxides are important for the genesis, but they play also an important role by 
the destruction of ozone – a reason why concentrations of ozone are often higher in regions with less 
emission of pollutants.  

Ground-level ozone has effects on human health as well as on plants and acts as a greenhouse gas. 
Ozone irritates mucous membranes, high ozone values can cause respiratory health problems like 
reduced lung function, lung inflammation etc. Sensible persons can suffer by more unspecific symp-
toms like headaches, watering eyes or general decrease of physical performance. For plants ozone 
decreases photosynthesis and in consequence growth and productivity and can cause damages at 
leaves. 

For health protection and the protection of the vegetation several target values are set by the Europe-
an Air Quality Directive: For the protection of human health a maximum daily 8-hour mean of 120 
µg/m³ should not be exceeded more than 25 days per year. Additionally the public has to be informed 
if a value of 180 µg/m³ per hour is exceeded and if the threshold of 240 µg/m³ is exceeded over three 
consecutive hours an alert has to be given “…and the country affected is requested to draw up a 
short-term action plan…” (EEA, 2013a, p. 44). For Switzerland and Liechtenstein the target values are 
100 µg /m³ (½ hour mean value) and 120 µg /m³ (hourly mean value). 

For the protection of the vegetation the concentration of ozone over the growing season from May to 
July a target value “…is specified as 'accumulated exposure over threshold', AOT40. This is calculated 
as the sum of all hourly O3 values over 40 µg/m³.” (EEA, 2013a, p. 44). The AOT is 18.000 µg/m³ av-
eraged over 5 years.  

Situation in the Alps 

Map 10 shows the monitoring stations where the European target value of 120 µg/m³ ozone averaged 
over 8 hours was exceeded more than the allowed 25 times per year (red and dark red squares) and 
the monitoring stations where the ozone concentration was close to the target value (orange squares). 
Due to comparability of data the target value for Switzerland and Liechtenstein (concentration aver-
aged over 0.5 and 1 hour) is not represented in the map.  
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Map 10 Ozone annual mean concentration of traffic stations in the Alps 
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4.4 Noise 

4.4.1 Relevance of the emissions 

Noise is unwanted sound which is perceived as molestation or as the EEA defines it “noise is audible 
sound that causes disturbance, impairment or health damage” (EEA 2010, p. 5). The perception of 
noise is subjective and depends on several factors like the source of noise (natural or artificial), the 
time, the noise pattern (continuous or disrupted) or personal sensibility.  

The effects of noise on human health are meanwhile investigated by an increasing amount of studies. 
As main effects were identified: 

 annoyance, 
 sleep disturbance,  
 cardiovascular effects 
 and cognitive impairment. 

 

4.4.2 Road transport 

Noise caused by road traffic has two main sources: the propulsion noise and the rolling noise origina-
tion from the tire – road contact. Above a velocity from about 60 km/hour the propulsion noise of heavy 
goods vehicles is lower than the rolling noise (for passenger cars above about 40 km/hour). While the 
limit values for propulsion noise have been lowered over the decades, there are no limit values for the 
rolling noise. 

 

4.4.3 Railway transport 

Noise emissions of railroads arise from several main sources: the propulsion (especially in the case of 
Diesel engines), wheel – track contact, braking noise and wind noise at high speeds from about 300 
km/hour on.  

Present Status and main trends 

There are many different limit values and thresholds for noise exposure in the different countries. The 
EU Member States report in the context with the Environmental Noise Directive (END) amongst others 
their relevant limit values in force or under preparation.  

The END threshold values for noise mapping are above the levels where health effects start to occur. 
The lower threshold of 55 dB(A) LDEN and 50 dB(A) LNight for mapping therefore delimit the area where 
noise is considered a problem. These are only the thresholds for mapping, the Member states are free 
to choose their own thresholds for noise action planning. (EEA 2010, p. 23) 
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While consolidated air quality data are available at the European Database Airbase, the deliveries to 
the EEA in context with the END are not available in the same formats for all Member States. For most 
Alpine countries geodata showing the noise maps (modelled isophone bands as defined in the END) 
are available at a central servar, but some in usual GIS-Formats20 (like shape) and others only as pdf 
or images, some are free for download, some data are not publicly available.  

EIONET21 provides a data viewer with either contour maps of isophones or noise exposure data. But 
both are not available for each Alpine country. Isophone maps are only readable in scales about 
1:25.000 or larger, overview maps for the Alps or even single countries are not presentable. While 
noise exposure data are e.g. in Germany available on municipality level (cp. Ch. 2.2.3 and A.3) the 
EIONET webgis shows exposure statistics and data only at the level of Member States, which are 
possibly not representative for the Alpine parts of the respective Country.  

For these reasons a comprehensive overview over the environmental noise situation for the Alps 
comparable to air quality is not possible at the moment.   

  

                                                      

20 Geographical information system 
21 European Environment Information and Observation Network 
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5 Overall conclusions and outlook 

5.1 Conclusions 

5.1.1 National monitoring systems 

The first part of the analysis focused on national monitoring systems in the Alpine area. The following 
table summarises the most important features of the existing monitoring stations. In addition a semi-
quantitative valuation of the data situation is carried out. The valuation aims at the question if sufficient 
data is available for further analysis such as an impact assessment at a later stage of the activities of 
this WG and which environmental nuisances could be evaluated in depth.  

Indicator Austria France Germany Italy Liechten-
stein 

Slovenia Switzer-
land 

Overall 
valuation 

Air pollutants 
(air quality, am-
bient concentra-
tion) 

*** *** *** *** *** 

**-*** 
(Alpine 

area not 
covered 
explicitly 

*** *** 

Air pollutant 
emissions   
(modelled data) 

** *-** 
(iMonitraf) ** *-** 

(iMonitraf) * 
*-** 

 (national 
data) 

*** ** 

Greenhouse 
gases and CO2 
(modelled data) 

** ** ** *-** 
(iMonitraf) ** ** ** ** 

Noise pollution 
measured val-
ues 

* 
(only air-

ports) 
? 

**  
(only modelled 

data) 
** 

(iMonitraf) ** * *** * 

Noise pollution 
modelled data *** *** *** ? *** 

**  
(based on 

noise maps) 
*** *** 

Noise exposure 
No. of affected 
people 

* (**) ** ** ? *(**) ? *** *(**) 

Table 9 Data situation regarding environmental data in the Alpine area.  
Legend: data availability: *** excellent  
 ** good (some gaps or missing focus on Alpine area) 
 * poor (considerable gaps, no focus on Alpine area) 

The evaluation of available data shows the following: 

 In general data on air pollution (ambient concentrations of the most important air pollutants, air 
quality) is available for all alpine countries. Many countries provide online access to real-time val-
ues as well as annual reports on annual mean values. However, for some countries there might be 
gaps regarding data availability for roadside measuring stations in the Alpine area. 

 Air pollutant emission data differentiated by type of vehicle allow a first allocation of contribution 
from different emission sources to overall pollution and ambient concentrations of air pollutants (at 
least for the transport related share of the pollution). This kind of data is also available for different 
countries. The iMONITRAF! project provides emission data for 5 iMONITRAF! corridors. In addi-
tion, if information of traffic counting stations and vehicle fleet composition is available, emission 
data could easily be estimated using emission factors from e.g. Handbook on Emission Factors 
HBEFA 3.1. 
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 With respect to measured road- and rail-side noise pollution the situation is not so clear. For most 
countries modelled noise data might be available based on the noise mapping initiative of the EU. 
Measured noise pollution data for road or rail traffic is only available in Italy and Switzerland. 

 Noise exposure data covering the share of the noise affected population in the Alpine area is only 
available for Austria, France, Switzerland and Germany. However, the attribution of total noise pol-
lution to different noise sources or different vehicle categories in transalpine traffic is difficult to es-
timate. Only in Switzerland the contribution of HGV traffic and rail freight transport to total noise 
emissions and exposure is estimated and calibrated via noise measurement stations.  

 GHG emissions are available based on model data for most countries and at least for the iMONI-
TRAF! corridors.  

All in all, it can be concluded that the data situation in the area of air pollutant concentrations in the 
Alpine region is sufficient for further analysis. On the basis of noise maps the proportion of the popula-
tion that is affected by excessive noise exposure could be estimated. However, in order to assess to 
what extent trans-Alpine road and rail freight transport contributes to total noise exposure, additional 
model calculations are necessary. 

 

5.1.2 Environmental Situation in the Alpine area 

The findings in the chapters 2 and 4 highlight clearly the main environmental problems in the Alpine 
area. Although with cleaner vehicle fleets air pollutant emissions of road transport tend to decline, 
however, along the busy Alpine corridors like the Brenner or Gotthard corridor limit values for nitrogen 
dioxide (NO2) are still regularly exceeded. It should be noted that the limit value following the Euro-
pean regulations is 40 µg/m³, however, in Switzerland (CH), Austria (AT) and Liechtenstein (FL) a limit 
value of 30 µg/m³ is in force. This limit value is in Switzerland along the Gotthard corridor clearly ex-
ceeded. 

With respect to fine particles (PM10) it should be noted, that the limit value for the annual mean con-
centration of PM 10 is 20 µg/m³ in CH and FL, but 40 µg/m³ for the EU Member States. This European 
limit value was exceeded in France near Grenoble and Gap in the year 2007, but no longer in 2012. 
The Swiss limit value was exceeded at all three monitoring stations along the motorway A2 between 
Luzern and Lugano. However, as latest results show, PM10 concentrations are on the decline on the 
main corridors.  

With respect to noise emissions or noise exposure a comprehensive overview over the environmental 
noise situation for the Alps comparable to air quality is not possible at the moment.   

 

5.1.3 International monitoring systems and research projects 

International monitoring systems usually rely on the measuring stations and results of national moni-
toring systems and aggregate the results in databases. These databases allow the modelling of pollu-
tion in those areas where no measurement points are available. However, certain restrictions apply 
due to the specific conditions of pollutant dispersion in the Alps. In the context of international re-
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search projects as well as the work done by the Working Group Transport in the framework of the 
Alpine Convention, the specific situation of pollutant dispersion and noise propagation was analysed in 
detail. The knowledge gained can be used for further analysis. 

Some research projects, in particular the 'INTEREG IIIB Alpine Space Programme' project iMONI-
TRAF!, has specifically dealt with the impact of traffic management instruments and other measures 
and instruments on the environment in the Alps. The methods for assessing the impact of traffic man-
agement instruments on air pollutant concentrations developed in conjunction with this project can be 
used to assess whether the proposed instruments and measures are sufficient to comply with the legal 
limit values in the respective country or on the respective Alpine corridor. This will support the further 
processing of the tasks of the working group EnvALP. 

 

5.2 Outlook on future activities of the EnvALP working group 

The results of this report show clearly that the environmental situation in the Alpine region has im-
proved in recent years, in different areas however, limit values for air pollution and noise exposure are 
still exceeded.  

The Ministerial Conclusions of the 5th conference in Leipzig 2012 stated that the final results of the 
studies ALBATRAS22, EFFINALP23 and LEGALP24 carried out in order to analyse the economic and 
transport impacts of the instruments discussed so far in the working group on transport management 
systems in the Alpine area as well as results regarding the compatibility of these instruments with legal 
regulations on different levels and their analysis may suggest the need to further deepen environment-
oriented instruments. These instruments, including targets and indicators, should be justified as poten-
tial future steps in the approach to improve the safety of transalpine transport and to better cope with 
road freight transport in a sustainable way. 

The following figure shows the current working groups of the Zurich process together with the main 
reasons the individual working groups have been established:  

                                                      

22 ALignement of the heavy traffic management instruments ACE, AETS and TOLL+ on a comparable scientific, technical and 
operational level taking into account the different thresholds in order to analyze transport flow impacts on Alpine routes and 
BAsic TRAffic Study upon different thresholds and their impact on transport flows on alpine routes" 
23 Analysis of economic EFFects of establishing Traffic management INstruments in ALPine corridors 
24 LEGal consistency of ACE, AETS and Toll+ in ALPine corridors with (1) European Union law, (2) Agreement between the 
European Community and the Swiss Confederation on the Carriage of Goods and Passengers by Rail and Road, (3) other EU-
Agreements and international multilateral and bilateral treaties and agreements on trade and transport, (4) national Law of 
Austria, Italy, Germany, Slovenia, France and Switzerland and possible adjustments in case of discrepancies" 
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Figure 30 Activities of the Zurich Process following the Ministerial meeting in Leipzig on 2nd May 2012 and the 
main reasons for the respective activities. 

After having analysed so far the impacts of traffic management systems on transport demand and 
modal choice (ALBATRAS), on the economic development (EFFINALP) and the legal compliance with 
existing legislation on different levels (LEGALP), the evaluation of their impacts on the environment in 
the Alpine area is a necessary next step. With this respect the Ministers agreed in Leipzig 2012 to 
further deepen environment-oriented instruments, targets and indicators to assess the environmental 
situation and need, with a view to carry out a basic analysis about existing works in this field and to 
analyse the impacts and requirements on Alpine corridors with the aim of evaluating and/or elaborat-
ing potential future measures. On this basis, the Ministers decided - amongst others - to establish the 
EnvALP working group. 

The present report addressed the 1st and 2nd task of the 2012 ministerial conclusions (to carry out a 
basic analysis about existing works in this field and to consider the work done within the framework of 
the Alpine Convention), added information on the environmental situation in the Alpine area and ana-
lysed different international research projects in the field. In a second report on the environmental 
legislation with a special focus on the Alpine area the 2nd part of the 3rd task (to study [...] requirements 
in the Alpine regions) of the 2012 conclusions is addressed. This report compares the legal frame-
works in the different countries. The legal framework reflects in a way the needs and requirements in 
the Alpine area with respect to environmental burdens. 

With the present report, important data sources are evaluated and important interfaces with other ac-
tivities such as the work of the WG Transport of the Alpine Convention and the ongoing iMONITRAF! 
project are established. Thus, a good foundation for further work of the working group has been laid. 
The remaining tasks, namely the analysis of possible impacts, could be tackled during the next presi-
dency in a stepwise approach: 

1. Analysis of the impacts of the 3 traffic management systems (TMS) discussed so far in the Zurich 
Process on air pollutant and greenhouse gas emissions based on the outputs of the ALBATRAS 
study. This analysis is based on different traffic volumes on road and rail and considers the tech-
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Alpine region
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the Alpine environment
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nical development of the vehicle fleet towards cleaner EURO categories (EURO VI) and compares 
the emissions of the 3 traffic management systems with a Business-as-usual (BAU) scenario for 
the forecast horizon of the ALBATRAS study.  
This approach has the advantage that it is quite straight forward and could be carried out by the 
experts in the working group. It would allow to make first statements regarding the contribution of 
the different TMS to national emission reduction targets. However, with this approach it is not pos-
sible to draw conclusions as to whether the limit values for air pollutants can be met in the future.  

2. A next step could be an impact analysis of the 3 TMS in focus on the basis of the established 
methodology that has been developed within the iMONTRAF! project. 
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Annex 

A. Fact sheets national monitoring systems 

A.1 Austria 

A.1.1 Air quality: additional information 

Reports 

According to the Austrian Ambient Air Quality Act reporting of monitoring results is required on a daily, 
monthly and annual basis. In addition ozone is reported on an hourly basis during summer.  

The daily report is published on the websites of the Environment Agency Austria and the federal prov-
inces: 

 for whole of Austria by Environment Agency Austria: www.umweltbundesamt.at/tgl_bericht/  
 for ozone: http://www.umweltbundesamt.at/ozonbericht/  
 Carinthia: http://www.umwelt.ktn.gv.at/luft/tagesbericht/lg_graph.htm  
 Salzburg: http://www.salzburg.gv.at/luftguete/lgb-aktuell.htm  
 Tyrol: http://www.tirol.gv.at/themen/umwelt/luft/diagramm-stickstoffdioxid/  
 Vorarlberg: http://www.vorarlberg-luft.at/index.htm  

Monthly reports are published at: 

 Carinthia: http://www.umwelt.ktn.gv.at/luft/IG-L-berichte/IG-L-berichte.htm   
 Salzburg: http://www.salzburg.gv.at/themen/nuw/umwelt/luft/luftberichte.htm  
 Tyrol: http://www.tirol.gv.at/themen/umwelt/luft/luft-monatsbericht/  
 Vorarlberg: 

http://www.vorarlberg.at/vorarlberg/umwelt_zukunft/umwelt/umweltundlebensmittel/weitereinfo
rmationen/luft_klima/tages-_monats-jahresberic.htm   

Annual reports are published at: 

 for whole of Austria by Environment Agency Austria: 
http://www.umweltbundesamt.at/jahresberichte/  

 Carinthia: http://www.umwelt.ktn.gv.at/luft/IG-L-berichte/IG-L-berichte.htm   
 Salzburg: http://www.salzburg.gv.at/themen/nuw/umwelt/luft/luftberichte.htm 
 Tyrol: http://www.tirol.gv.at/themen/umwelt/luft/luft-jahresberichte/   
 Vorarlberg: 

http://www.vorarlberg.at/vorarlberg/umwelt_zukunft/umwelt/umweltundlebensmittel/weitereinfo
rmationen/luft_klima/tages-_monats-jahresberic.htm  

http://www.umweltbundesamt.at/tgl_bericht/
http://www.umweltbundesamt.at/ozonbericht/
http://www.umwelt.ktn.gv.at/luft/tagesbericht/lg_graph.htm
http://www.salzburg.gv.at/luftguete/lgb-aktuell.htm
http://www.tirol.gv.at/themen/umwelt/luft/diagramm-stickstoffdioxid/
http://www.vorarlberg-luft.at/index.htm
http://www.umwelt.ktn.gv.at/luft/IG-L-berichte/IG-L-berichte.htm
http://www.salzburg.gv.at/themen/nuw/umwelt/luft/luftberichte.htm
http://www.tirol.gv.at/themen/umwelt/luft/luft-monatsbericht/
http://www.vorarlberg.at/vorarlberg/umwelt_zukunft/umwelt/umweltundlebensmittel/weitereinformationen/luft_klima/tages-_monats-jahresberic.htm
http://www.vorarlberg.at/vorarlberg/umwelt_zukunft/umwelt/umweltundlebensmittel/weitereinformationen/luft_klima/tages-_monats-jahresberic.htm
http://www.umweltbundesamt.at/jahresberichte/
http://www.umwelt.ktn.gv.at/luft/IG-L-berichte/IG-L-berichte.htm
http://www.salzburg.gv.at/themen/nuw/umwelt/luft/luftberichte.htm
http://www.tirol.gv.at/themen/umwelt/luft/luft-jahresberichte/
http://www.vorarlberg.at/vorarlberg/umwelt_zukunft/umwelt/umweltundlebensmittel/weitereinformationen/luft_klima/tages-_monats-jahresberic.htm
http://www.vorarlberg.at/vorarlberg/umwelt_zukunft/umwelt/umweltundlebensmittel/weitereinformationen/luft_klima/tages-_monats-jahresberic.htm
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Selected results 

Figure 31 shows the number of exceedances of the PM10 daily mean limit value (50 µg/m³ not to be 
exceeded more than 35 times a year) at various monitoring sites. The PM10 levels peaked in 2006 
and declined thereafter. The number of allowed exceeded hasn’t been breached since 2007.  

 
Figure 31 Number of exceedances of the PM10 daily mean limit value at selected Austrian monitoring sites in the 
vicinity of trans-alpine corridors (source: federal provinces of Salzburg, Tyrol and Vorarlberg) , edited by Umwelt-
bundesamt 

A.1.2 Modelled values – AIR 

To fulfil international and national reporting obligations for the UNFCCC, UNECE, EU Monitoring 
Mechanism and NEC Directive the Austrian Air Emission Inventory (OLI) models annually Transport 
demand, energy/fuel consumption, GHG emissions and air pollutant emissions for Austria. 

Not yet available, but work in progress, is a model to pin down transport demand and emissions for 
each federal province, as well as for the alpine area. 

Selected results 

The following figures show for the time period 1990 until 2010 greenhouse gas, NOx and particle mat-
ter emissions from passenger cars, light duty vehicles, heavy duty vehicles, mopeds and motorcycles. 
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Figure 32 GHG emissions 1990 – 2012 for Austria divided into emissions from passenger cars, light duty vehi-
cles, heavy duty vehicles, mopeds and motorcycles; fuel export in blue colours, edited by Umweltbundesamt 

 

 
Figure 33 NOx emissions 1990 – 2012 for Austria divided into emissions from passenger cars, light duty vehicles, 
heavy duty vehicles, mopeds and motorcycles; fuel export in blue colours, edited by Umweltbundesamt 
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Figure 34 PM emissions 1990 – 2012 for Austria divided into emissions from passenger cars, light duty vehicles, 
heavy duty vehicles, mopeds and motorcycles; fuel export in light green colours, edited by Umweltbundesamt 

A.1.3 Measured values – NOISE 

Introduction 

Noise measurements cannot be generalized (as with air pollutants), therefore is the locality very im-
portant. The only noise monitoring stations in Austria concerning transport are in the vicinity of major 
airports. Because a key objective of the EU air transport policy is to reduce the noise pollution around 
airports. 

Major Austrian airports in the alpine area are Innsbruck INN, Klagenfurt KLU and Salzburg SLZ. 

Salzburg airport SLZ for example has six stationary and a mobile station. 
In order to ensure a continuous and objective evaluation of all flight movements and noise emissions 
in the area, a cooperation between Salzburg Airport GmbH, Austro Control, as well as the city of Salz-
burg exists since 1990. The continuous sound level is the basis for the assessment of flight noise ex-
posure in Austria, Germany and the EU. These measurements differ between ambient and flight 
noise. The recording process is continuous-registering. The 6 stationary aircraft noise measurement 
systems are officially calibrated measuring systems, which are continuously adapted to the prior art. 

Selected results 

In Figure 35 you see where the six stationary noise measuring stations around SLZ are located and 
the strategic noise mapping of the airport (2012). 
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Figure 35 Location of the six stationary noise measuring stations around SLZ and the strategic noise mapping of 
the airport (2012). 

 

A.1.4 Modelled values – NOISE 

Introduction 

For those affected, noise is undesirable sound that may detract them from their psychological, physi-
cal, social or economic well-being. Its multifarious effects generally increase with rising noise levels.  

Since 1970 the noise impairment on people has been measured at regular intervals – every five years 
– with representative surveys in Austria (roughly 15.000 people)25. 

In 2007 35.3% of the Austrian people living in the Alpine area felt they were suffering from noise pollu-
tion at home (3% very heavy, 5.6% heavy, 11.5% average, 15.2% minor). Traffic was identified as the 
main source, with road traffic accounting for 67% of the noise disturbance. 

Noise pollution in Austria: strategic noise mapping 

Under Directive 2002/49/EC relating to the assessment and management of environmental noise, 
strategic noise maps have to be compiled every 5 years, the latest available data is 200726. These 
maps are separated into road and rail traffic, and aviation noise, as well as noise from IPPC plants 
including details on residents in level classes. 

Nationwide, the sources of noise are high-ranking traffic infrastructure facilities, as well as - in agglom-
erations - the total road and rail traffic and IPPC plants.  
                                                      

25 http://www.statistik.at/web_de/statistiken/energie_und_umwelt/umwelt/umweltbedingungen_verhalten/index.html 
26 2012 data is not yet available. 
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Figure 36 Scope of available strategic noise maps in the Alpine area, edited by Umweltbundesamt 

The Austrian strategic noise maps for 2007 are available to the public on the noise information plat-
form www.umgebungslaerm.at. 

http://www.umgebungslaerm.at/
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Figure 37 Example of noise mapping, Source: www.umgebungslaerm.at, street, night, 2007. 

Numbers of residents affected by aviation noise according to the strategic noise maps (conurbation 
Vienna excluded): 

Lden (day-evening-night noise indicator)  > 55 dB > 65 dB > 75 dB 
No. of affected residents  8,821 7 0 
Lnight (night-time noise indicator) > 45 dB > 55 dB > 65 dB  
No. of affected residents 5,941 187 0  
Table 10: Aviation noise: No. of affected residents day and night. 

 

http://www.umgebungslaerm.at/
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A.1.5 Detailed information 

Coun-
try 

System Environmental 
categories 
covered (No. of 
stations) 

Detailed description Transport 
modes 
 

Consid-
eration of 
alpine 
areas (AC 
perimeter) 

Update Frequen-
cies/ 
Data available 
from (yyyy) until 
(yyyy) 

Traffic data 
(Freight trans-
port) 

Responsible 
agencies/partner 
+ legal frame-
work 

Sources 

Austria Austrian 
air quality 
monitor-
ing net-
work  

 Air pollutants 
(11 traffic 
sites) 

 NOx, NO2, PM10, PM2.5, 
SO2, O3, CO, Benzene, 
BaP, As, Cd, Ni (meas-
ured parameter is de-
pendent on the specific 
site) 

-  Yes 
 Austria 
 each 

federal 
province 

 Since 1990    according to the 
EU Directive 
2008/50/EC and 
the Directive 
2004/107/EC 

 Umweltbunde-
samt 

 each federal 
province 

Umweltbundesamt 
Burgenland 
Kärnten 
Niederösterreich 
Oberösterreich 
Salzburg 
Steiermark 
Tirol 
Vorarlberg 
Wien 

Austria Emission 
invento-
ries 

 Air pollutants  NOx, (NO2), PM10, 
(PM2.5), SO2, CO, further 
parameter dependent on 
federal province 

 road 
 rail 
 water-

ways 
 air 

 yes 
 each 

federal 
province 

 every 5 years    each federal 
province 

http://www.tirol.gv.at/themen/
sicher-
heit/geoinformation/emission
skataster/ 
http://www.land-
oberoesterreich.gv.at/cps/rd
e/xchg/ooe/hs.xsl/emikat_DE
U_HTML.htm 
http://www.salzburg.gv.at/the
men/nuw/umwelt/luftreinhalt
ung/semikat.htm 
http://www.umwelt.steiermar
k.at/cms/beitrag/10087377/2
060899/ 
http://www.noe-luft.at/ 
Emissionskataster Wien, 
Bgld, Kärnten: not public 

Austria Austrian 
Air Emis-
sion 
Inventory 
(OLI 

Model output 

 

 Transport demand 
 energy consumption/ 
 fuel consumption 
 GHG emissions (direct 

GHG CO2, N2O, CH4; 
indirect GHG NOx) 

 road 
 rail 
 water-

ways 
 air 

 not ex-
plicit 
(work in 
progress) 

 Austria 
 each 

 Annually 
 Since 1990 

 PC (gasoline, 
diesel) 

 Trucks (gaso-
line, diesel): 
light duty, heavy 
duty, busses 

 Umweltbude-
samt 

 to fulfill interna-
tional and na-
tional reporting 
obligations: 

http://www.umweltbundesam
t.at/umweltsituation/luft/emis
sionsinventur/emiberichte/ 

http://www.umweltbundesamt.at/jahresberichte/
http://www.burgenland.at/natur-umwelt/luftguete/berichte
http://www.umwelt.ktn.gv.at/42109_DE-ktn.gv.at-THEMEN?detail=174&thema=11&subthema=57
http://www.noel.gv.at/Umwelt/Luft.htm
http://www.land-oberoesterreich.gv.at/cps/rde/xchg/SID-3DCFCFC3-B99904F6/ooe/hs.xsl/657_DEU_HTML.htm
http://www.salzburg.gv.at/themen/nuw/umwelt/luftreinhaltung/luftberichte.htm
http://www.umwelt.steiermark.at/cms/ziel/2054533/DE/
http://www.tirol.gv.at/themen/umwelt/luft/
http://www.vorarlberg-luft.at/
http://www.wien.at/ma22/luftgue.html
http://www.tirol.gv.at/themen/sicherheit/geoinformation/emissionskataster/
http://www.tirol.gv.at/themen/sicherheit/geoinformation/emissionskataster/
http://www.tirol.gv.at/themen/sicherheit/geoinformation/emissionskataster/
http://www.tirol.gv.at/themen/sicherheit/geoinformation/emissionskataster/
http://www.land-oberoesterreich.gv.at/cps/rde/xchg/ooe/hs.xsl/emikat_DEU_HTML.htm
http://www.land-oberoesterreich.gv.at/cps/rde/xchg/ooe/hs.xsl/emikat_DEU_HTML.htm
http://www.land-oberoesterreich.gv.at/cps/rde/xchg/ooe/hs.xsl/emikat_DEU_HTML.htm
http://www.land-oberoesterreich.gv.at/cps/rde/xchg/ooe/hs.xsl/emikat_DEU_HTML.htm
http://www.salzburg.gv.at/themen/nuw/umwelt/luftreinhaltung/semikat.htm
http://www.salzburg.gv.at/themen/nuw/umwelt/luftreinhaltung/semikat.htm
http://www.salzburg.gv.at/themen/nuw/umwelt/luftreinhaltung/semikat.htm
http://www.umwelt.steiermark.at/cms/beitrag/10087377/2060899/
http://www.umwelt.steiermark.at/cms/beitrag/10087377/2060899/
http://www.umwelt.steiermark.at/cms/beitrag/10087377/2060899/
http://www.noe-luft.at/
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Coun-
try 

System Environmental 
categories 
covered (No. of 
stations) 

Detailed description Transport 
modes 
 

Consid-
eration of 
alpine 
areas (AC 
perimeter) 

Update Frequen-
cies/ 
Data available 
from (yyyy) until 
(yyyy) 

Traffic data 
(Freight trans-
port) 

Responsible 
agencies/partner 
+ legal frame-
work 

Sources 

 air pollutant emissions 
(NO2, PM 10, PM 2,5) 

federal 
province 
(emis-
sions 
only) 

 Mopeds, motor-
cycles 

 Off road (includ-
ing trains, ships) 

 Fuel export (pc, 
trucks) 

UNFCCC, UN-
ECE, EU Mon 
Mech, NEC Di-
rective 

Austria CO2 
monitor-
ing from 
passen-
ger cars 

 statistic  CO2  pas-
senger 
cars 

 not ex-
plicit 

 annually    Umwelt-
bundesamt 

 According to 
EC regula-
tion 
443/2009 
Member 
States  are 
required to 
record infor-
mation for 
each new 
passenger 
car regis-
tered in its 
territory 

www.umweltbundesamt.at/B
erichte 

Austria Airport 
monitor-
ing sta-
tions 

 Noise 
 Nr differs from 

airport to air-
port 

 noise  air  yes 
 national 

airport 

 annually      

Austria Noise 
Informa-
tion Plat-
form 
Austria 

 Model  noise  road 
 rail 
 air 

 yes  every 5 years  airplanes  each federal 
province 

 ASFINAG 
 ÖBB 
 Lebensmin-

isterium 

www.lärminfo.at 

Table 11: National and regional indicator and monitoring systems. 
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A.1.6 Details on monitoring stations: 

No. Monitoring 
station 
(name) 

Location (roadside/ 
track-side) 
Coordinates (x/y) 

covered parameters 
and indicators  

Transport 
modes 
 

Consid-
eration 
of alpine 
areas 

in operation since? 
reporting frequency 

Sources 

1 Klagenfurt 
A2 Nor-
dumfah-
rung 

14.26888889/46.65277
7778 

NO2, NOx  yes Preliminary data: 30 Min., Validated 
data: annually 

Amt der Kärntner Landesregierung 

2 Hallein A10 
Tauer-
nautobahn 

13.10805556/47.69111
1111 

NO2, NOx, PM10, CO HDV 14% yes Preliminary data: 30 Min., Validated 
data: annually 

Amt der Salzburger Landesregierung 

3 Zeder-
haus A10 

13.50508/47.15407 NO2, NOx, PM10 HDV 18% yes "Preliminary data: 30 Min., Vali-
dated data: annually" 

Amt der Salzburger Landesregierung 

4 Gärber-
bach A13 

11.390653/47.23955 NO2, NOx, PM10 HDV 15% yes "Preliminary data: 30 Min., Vali-
dated data: annually" 

Amt der Tiroler Landesregierung 

5 Hall in 
Tirol (A12) 

11.512497/47.27807 NO2, NOx, PM10 HDV 11% yes "Preliminary data: 30 Min., Vali-
dated data: annually" 

Amt der Tiroler Landesregierung 

6 Imst A12 10.735717/47.21694
6 

NO2, NOx, PM10 HDV 9% yes "Preliminary data: 30 Min., Vali-
dated data: annually" 

Amt der Tiroler Landesregierung 

7 Kundl A12 11.958036/47.46894
5 

NO2, NOx HDV 16% yes "Preliminary data: 30 
Min.,Validated data: annually" 

Amt der Tiroler Landesregierung 

8 Lienz 
Amlacher 
Kreuzung 

12.765622/46.82773
2 

NO2, NOx, PM10, 
PM2.5, CO 

HDV 5% yes "Preliminary data: 30 Min., Vali-
dated data: annually" 

Amt der Tiroler Landesregierung 
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No. Monitoring 
station 
(name) 

Location (roadside/ 
track-side) 
Coordinates (x/y) 

covered parameters 
and indicators  

Transport 
modes 
 

Consid-
eration 
of alpine 
areas 

in operation since? 
reporting frequency 

Sources 

9 Vomp A12 
Raststätte 

11.692028/47.34877
4 

NO2, NOx, PM10 HDV 14% yes "Preliminary data: 30 Min., Vali-
dated data: annually" 

Amt der Tiroler Landesregierung 

10 Wald am 
Arlberg 
(S16) 

10.034324/47.12886
4 

NO2, NOx  yes "Preliminary data: 30 Min., Vali-
dated data: annually" 

Umweltinstitut des Landes Vorarlberg 

Table 12 Details on monitoring stations in Austria 
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A.2 France 

A.2.1 References environmental monitoring systems 

References France: 

ATMO France – Air quality monitoring organisations Federation (website in French): 
 http://www.atmo-france.org/fr/ 

National Database on Air Quality : 
http://www.buldair.org/ 

Noise map (website in French): 
 http://www.bruit.fr/boite-a-outils-des-acteurs-du-bruit/cartes-de-bruit-et-ppbe/ 
Statistics from the Ministry (website in French): 
 http://www.statistiques.developpement-durable.gouv.fr 
Territorial Observatory (website in English): 
 http://www.datar.gouv.fr/observatoire-des-territoires/en/node 
Sustainable development indicators in the transport sector in France : 

at a global scale : http://www.statistiques.developpement-durable.gouv.fr/developpement-
durable/s/indicateurs-developpement-durable-idd-globaux.html 
at a national scale : indicators of the National Strategy for Sustainable Development (2010-
2013): http://www.developpement-durable.gouv.fr/IMG/pdf/Ref_-_CCTN_2011-2.pdf 
at a territorial scale : IDDT : http://www.statistiques.developpement-durable.gouv.fr/ 
developpement-durable/s/indicateurs-developpement-durable-idd-territoriaux.html 

Air quality monitoring stations : 
http://www.air-rhonealpes.fr/ 
http://www.atmopaca.org/ 

 

A.2.2 Outputs 

Reports  

CCTN reports  

The CCTN reports are issued annually. The report for 2011 is available on these pages :  

 Volume 1 : http://www.statistiques.developpement-durable.gouv.fr/publications/p/1938/873/ comp-
tes-transports-2011.html ; 

 Volume 2 : http://www.developpement-durable.gouv.fr/IMG/pdf/Ref_-_CCTN_2011-2.pdf. 

 
Territorial indicators for sustainable development (IDDT)  

Among the several numerous tracking indicators created after France’s Environment Round Table, the 
IDDT were elaborated by the French Territorial Observatory (DATAR)  and the Ministry of Ecology 
around 8 themes (IDDT list on the DATAR website, in French : http://www.datar.gouv.fr/observatoire-
des-territoires/sites/default/files /doc_liste_DD_2011_0.pdf).  

The themes and indicators were defined by working groups including experts, environmental associa-
tions, organisations collecting data, local actors (elected representatives…). 

The theme “Sustainable transport” is divided into 3 orientations and 8 indicators (see table below). 

http://www.atmo-france.org/fr/
http://www.buldair.org/
http://www.bruit.fr/boite-a-outils-des-acteurs-du-bruit/cartes-de-bruit-et-ppbe/
http://www.statistiques.developpement-durable.gouv.fr/
http://www.datar.gouv.fr/observatoire-des-territoires/en/node
http://www.statistiques.developpement-durable.gouv.fr/developpement-durable/s/indicateurs-developpement-durable-idd-globaux.html
http://www.statistiques.developpement-durable.gouv.fr/developpement-durable/s/indicateurs-developpement-durable-idd-globaux.html
http://www.developpement-durable.gouv.fr/IMG/pdf/Ref_-_CCTN_2011-2.pdf
http://www.statistiques.developpement-durable.gouv.fr/%20developpement-durable/s/indicateurs-developpement-durable-idd-territoriaux.html
http://www.statistiques.developpement-durable.gouv.fr/%20developpement-durable/s/indicateurs-developpement-durable-idd-territoriaux.html
http://www.air-rhonealpes.fr/
http://www.atmopaca.org/
http://www.statistiques.developpement-durable.gouv.fr/publications/p/
http://www.developpement-durable.gouv.fr/IMG/pdf/Ref_-_CCTN_2011-2.pdf
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Table 13 IDDT used for the transport sector in France. Source : Territorial Observatory, DATAR, 2011. 

For each indicator, a fact sheet is available (definition, relevance, limits and precautions, analysis, 
data sources, some information to go further…). A map illustrates the latest data.  

Air quality 

Main pollutants monitored by the measuring stations are: 

 concentrations in SO2, NO2, O3, C6H6 (benzene), Pb, PM10 (particles), CO… 
 other substances according to regional activities/industries. 

A monitoring indicator for air quality is used : scale from 1 (very good) to 10 (very poor). It is obtained 
by combining sub-indicators for major contaminants (SO2, NO2, O3, PM10). 

A permanent air quality monitoring report is published 24 hours a day on the following websites: 

- http://www.air-rhonealpes.fr/site/accueil/monaccueil/all 

- http://www.atmopaca.org/index.php 

If an information level or an alert level is reached, Air Rhône-Alpes or Air PACA will inform the relevant 
authorities and the media. 

Furthermore, these two organizations publish periodic reports on air quality, for example annual re-
ports or studies about specific topics. 

Theme Orientations Indicator Territory scale
Sustainable 
transport

Goods transport 
made sustainable

Proportion of domestic rail and inland 
waterway transport of goods, excluding 
transit

Regional

Modify approach to 
mobility

Development of modal share used for 
commuting, including:

Urban/Rural

- Development of modal share used for 
commuting by car

Urban/Rural

- Development of modal share used for 
commuting by public transport

Urban/Rural

- Proportions of commuting by car Urban/Rural

- Proportions of commuting by public 
transport

Urban/Rural

Dealing with and 
limiting negative 
transport impacts 

Evolution of the number of severe 
casualties from road accidents

Département

Population exposed to road traffic noise Département

Gas emissions due to transport Département

Theme Orientations Indicator Territory scale
Sustainable 
transport

Goods transport 
made sustainable

Proportion of domestic rail and inland 
waterway transport of goods, excluding 
transit

Regional

Modify approach to 
mobility

Development of modal share used for 
commuting, including:

Urban/Rural

- Development of modal share used for 
commuting by car

Urban/Rural

- Development of modal share used for 
commuting by public transport

Urban/Rural

- Proportions of commuting by car Urban/Rural

- Proportions of commuting by public 
transport

Urban/Rural

Dealing with and 
limiting negative 
transport impacts 

Evolution of the number of severe 
casualties from road accidents

Département

Population exposed to road traffic noise Département

Gas emissions due to transport Département

http://www.atmopaca.org/index.php
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Noise exposure 

A prefectoral order publishes strategic noise maps developed by the State and the Département for 
main infrastructures. They are updated every 5 years. 

 

A.2.3 Selected results 

Territorial indicators for sustainable development (IDDT)  

Here is an example of the maps produced for the indicators ‘Evolution of the number of severe casual-
ties from road accidents’ and ‘Population exposed to road traffic noise’ : 

 
Figure 38 Evolution of the number of severe casualties from road accidents in France.  

 
Air quality 

The organisation Air Rhônes-Alpes collects data on the region and issues daily report on air pollution 
level. 
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Figure 39 Daily report on air pollution level, example from the Rhône-Alpes region. 

Data regarding only stations near transport infrastructures can be selected (cf “type de site : trafic”, 
see Figure 40). There is a public free access to these data and to functionalities such as graphs and 
tables. 

 
Figure 40 Example from a certain station  in the Alps (NO2, Maurienne Valley). 
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As explained before, the daily air quality index (see figure 8) is a monitoring indicator used for air qual-
ity and based on a scale from 1 (very good) to 10 (very poor). 

 
Figure 41 Daily air quality index, example from the Provence-Alpes-Côte-d’Azur region. 

Noise exposure 

Here are a few examples of the maps produced with the noise exposure monitoring data. 
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Figure 42 Example of a noise level map in Grenoble (Isère Département). 

 
Figure 43 Example of the noise exposure along the primary road RN85, south of Gap (Hautes-Alpes Départe-
ment). 
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A.2.4 Detailed information  

Coun-
try 

System Environmental cate-
gories covered (No. of 
stations) 

Detailed description Transport 
modes 
 

Consid-
eration of 
alpine 
areas (AC 
perimeter) 

Update Frequen-
cies/ 
Data available 
from (yyyy) until 
(yyyy) 

Traffic data 
(Freight trans-
port) 

Responsible agen-
cies/partner + legal 
framework 

Sources 

France CCTN   
(National 
Transport 
Accounts 
Commit-
tee) 

 Local pollution  HAP 
 NOx 
 Heavy metals (Pb, Cu…) 
 CO 
 SO2 
 N2O 
 VOC (Volatile organic 

compounds) 
 PM1.0, PM2.5, PM10 
 TSP (total suspended 

particles) 

 N2O : road 
 All other 

pollutants : 
road, rail, air, 
inland water-
ways, sea 

 

 No  Annually 
 SO2, NOx, CO : 

from 1980 until 
2011 

 Other pollutants : 
from 1990 until 
2011 

 No   Ministry of Ecol-
ogy/Statistics Depart-
ment (CGDD/SOeS) 

 Technical center on 
atmospheric pollution : 
Centre interprofes-
sionnel technique 
d'études de la pollu-
tion atmosphérique 
(CITEPA) 

- www.citepa.org 
- 
http://www.statistiq
ues. developpe-
ment-durable.gouv. 
fr/publications/p/ 
1938/873/comptes-
transports-
2011.html 
- French Database 
on air quality 
(BDQA) : 
www.buldair.org 

   Greenhouse gas 
emissions 

 CO2 
 HFC 
 Other GHGs 

  CO2 : road, 
rail, air, inland 
waterways, 
sea 

 Others : 
road/other 
modes 

 No  Annually since 
1990 

 No  See above - See above 

   Accidentology  Number of accidents with 
bodily injuries 

 Number of casual-
ties/deaths 

 Means of transportation 
(house-office…) 

 Road 
 Rail 
 Air 
 (a few data 

on sea trans-
port) 

 No  Annually since 
1976 (road)/1975 
(rail+air) 

 Monthly data also 
available 

 No  CGDD/SOeS 
 National Observatory 

on road safety (On-
iSR) 

 Bureau d'Enquêtes et 
d'Analyses pour la sé-
curité de l'aviation civi-
le 

 SNCF/RFF 

- See above 
- http://www. secu-
rite-routiere.gouv. 
fr/la-securite-
routiere/l-observa 
toire-national-inter 
ministeriel-de-la-
securite-routiere 
 

http://www.citepa.org/
http://www/
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Coun-
try 

System Environmental cate-
gories covered (No. of 
stations) 

Detailed description Transport 
modes 
 

Consid-
eration of 
alpine 
areas (AC 
perimeter) 

Update Frequen-
cies/ 
Data available 
from (yyyy) until 
(yyyy) 

Traffic data 
(Freight trans-
port) 

Responsible agen-
cies/partner + legal 
framework 

Sources 

   Natural environments  Artificialization of the land 
 Surface waterproofing 

   No  Lucas survey : 
2004-2006 

 Teruti survey : 
2006-2011 

 No  European survey 
LUCAS (land use/ 
cover area frame sta-
tistical survey) 

 TERUTI survey by 
French Ministry of Ag-
riculture 

- 
http://epp.eurostat.
ec. euro-
pa.eu/portal/page/ 
por-
tal/lucas/data/LUC
AS_ pri-
mary_data/2009 
 

France Air Rhône-
Alpes 

 Air pollutants  Main pollutants (benzene, 
NO2, SO2, CO, NO, ozone, 
PM10, PM2.5, hydrogen 
sulphide, toluene), heavy 
metals, radioactivity, vola-
tile organic compounds, 
PAH, dioxins and furans 

 Road, rail  Yes  Update frequen-
cies in general 
every hour 

 Data availability : 
variable (between 
1995 and 2010) 

 No  Air Rhôn- Alpes 
 Approved organization 

that belongs to the 
federation ATMO 
France 

- http://www.air-
rho-
nealpes.fr/site/accu
eil/monaccueil/all 

France Air PACA  Air pollutants  NO2, SO2, CO, NO, ozone, 
PM10, PM2.5 

  

 Road, rail  Yes  Update frequen-
cies in general 
every hour 

 Data available 
from 1990 

 No  Air PACA 
 Approved organization 

that belongs to the 
federation ATMO 
France 

- 
http://www.atmopa
ca.org/index.php 

France   Noise : strategic noise 
maps 

 scale representation of 
the levels of noise ex-
posure – every 5 dB(A) 

 Road, rail  Yes  Every 5 years 
 

 Yes (not an 
exact level 
but different 
categories) 

 Departmental Prefec-
tures 

Many sources. An 
entry could be 
http://www.bruit.fr/ 

Table 14: National and regional indicator and monitoring systems. 
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A.2.5 Details on monitoring stations: 

Example for France (only 2 monitoring stations are described here, but many more exist). 

No. Monitoring 
station 
(name) 

Location (roadside/ 
track-side) 
Coordinates (x/y) 

covered parameters and indicators  Transport 
modes 
 

Consideration of alpine 
areas 

in operation since? 
reporting frequeny 

Sources 

1 A43 Mauri-
enne Val-
ley 

- Road side 
- Location : A43, Mau-
rienne Valley (Savoie) 
- X: ?? 
- Y : ?? 
- Inside the Alpine Con-
vention Area 

 NO2, SO2; NO, PM10 - Road - Yes - Reporting frequency : 
every hour 

http://www.air-
rho-
nealpes.fr/site/article/voir/
naviguez_dans_la_base_
de_donnees#Article/extra
ire/161617 (direct access 
to data) 

2 GAP Jean 
Jaurès 

- Road side 
- Location : GAP (Hautes 
Alpes) 
- X: ?? 
- Y : ?? 
- Inside the Alpine Con-
vention Area 

 NO2, NO, NOX, PM10, PM 2.5 - Road  - Yes - Reporting frequency : 
every hour 

http://www.atmopaca.org/
me-
sures_carte.php?view_ta
b=3 (direct access to 
data) 

Table 15 Details on monitoring stations in France 

Reference codes measuring stations: geographic coordinates in decimal degrees (latitude, longitude) 

 

http://www.air-rhonealpes.fr/site/article/voir/naviguez_dans_la_base_de_donnees#Article/extraire/161617
http://www.air-rhonealpes.fr/site/article/voir/naviguez_dans_la_base_de_donnees#Article/extraire/161617
http://www.air-rhonealpes.fr/site/article/voir/naviguez_dans_la_base_de_donnees#Article/extraire/161617
http://www.air-rhonealpes.fr/site/article/voir/naviguez_dans_la_base_de_donnees#Article/extraire/161617
http://www.air-rhonealpes.fr/site/article/voir/naviguez_dans_la_base_de_donnees#Article/extraire/161617
http://www.air-rhonealpes.fr/site/article/voir/naviguez_dans_la_base_de_donnees#Article/extraire/161617
http://www.atmopaca.org/mesures_carte.php?view_tab=3
http://www.atmopaca.org/mesures_carte.php?view_tab=3
http://www.atmopaca.org/mesures_carte.php?view_tab=3
http://www.atmopaca.org/mesures_carte.php?view_tab=3


Synthesis Report on environmental monitoring systems in the Alpine area EnvALP 

 

 

Germany 86/152 

 

 

A.3 Germany 

A.3.1 Introduction and overview – Air quality 

Introduction 

In Germany monitoring of air quality is done by the Federal Environment Agency (Umweltbundesamt, 
UBA) as well as by agencies of the Laender (German federal states), in the case of Bavaria the Bavar-
ian Environment Agency (Landesamt für Umwelt, LfU).  

The air monitoring network of the Federal Environment Agency (Umweltbundesamt - UBA) operates 
seven measuring stations far away from densely populated areas and cities. Local sources of pollut-
ants, such as main roads, industrial sites or power stations, should not affect the measurements. 
These stations of the Federal Environment Agency measure the quality of air masses transported over 
long distances and across national frontiers. One of these stations is situated in the Alps atop the peak 
Zugspitze. 

Overview monitoring stations  

 
Figure 44 Federal monitoring stations (UBA) (Source: www.umweltbundesamt.de) 

Unlike the UBA, Germany's Laender operate measuring stations in cities, in conurbations, in areas 
with high traffic density as well as in rural regions, in order to monitor and determine local and regional 
air quality.  

The Federal Environment Agency brings together the air quality data from its own network and those 
of the Laender's networks. These data are used to provide, for each measured pollutant, maps show-
ing the current air quality situation in the whole of Germany. This information is updated continuously. 
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Measuring values from individual stations with high air pollution levels are made available by the envi-
ronment agencies of the Laender. 

Each air monitoring station in Germany (Federal or Laender) has a specific measuring programme and 
works with specific measuring instruments. Information both on stations currently in operation and on 
stations that are no longer operational is available at the Federal Environment Agency’s stations data-
base. Within the perimeter of the Alpine Convention (AC) there are 6 monitoring stations and one traf-
fic monitoring station operated by the Bavarian Environment Agency, but each station has an individ-
ual instrumentation and therefore not every indicator is measured at each station.  

The implementation of the EU-Directive 2008/50/EG on ambient air quality and cleaner air for Europe 
in German law (39. BImSchV) required the adaption of some stations of the monitoring system con-
cerning position and equipment. These modifications were done 2010 to 2012. Therefore there are no 
long-term data for several stations. 

Station Indicator/Parameter In service since 

Bad Reichenhall Ozone 1992 

Trostberg Ozone, CO, NO, NO2, PM2.5, 
PM10 

1992 

Garmisch-Partenkirchen Ozone, NO, NO2, 2012 

Bad Hindelang/Oberjoch Ozone, NO, NO2, PM10 2010 

Kempten Ozone, NO, NO2, PM10 1976 

Lindau CO, NO, NO2, PM10 1978 

Oberaudorf-Inntal-Autobahn 
(Highway Inn valley) NO, NO2, PM2.5, PM10 2008 

Table 16: Air quality measuring stations in Bavaria: observed indicators/parameter and information on the avail-
ability of time series information. 
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Figure 45 Bavarian monitoring stations (Source: LfU) 

Additional to the fixed monitoring stations the Federal Environment Agency has 5 mobile stations 
which are used to monitor air quality in climatic spas or on touristic sites with a focus on good air. They 
collect data for PM2.5, Ozone and NO2 over 6 months at one place before being moved to another 
place. At the moment none of these stations is situated within the AC. 
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Figure 46 Bavarian mobile stations (blue inactive, red active; Source: 
http://www.lfu.bayern.de/luft/messnetz/index.htm) 

 

A.3.2 Outputs – Air quality 

Reports 

The results of the monitoring activities of the LfU are published monthly and annually and are reported 
currently in the internet. The Federal Environment Agency gathers air quality data from its own net-
work and of the Laender's networks. These data are used to provide, for each measured pollutant, 
maps showing the current air quality situation for Germany. This information is updated continuously. 
Additionally the federal monitoring system shows results in diverse publications and reports for inter-
national reporting obligations (for example the European Monitoring and Evaluation Programme 
EMEP: http://www.emep.int/index.html). 

http://www.lfu.bayern.de/luft/messnetz/index.htm
http://www.emep.int/index.html
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Long-term trends: 

 Bavaria: http://www.lfu.bayern.de/luft/langzeitverlaeufe/index.htm 

Annual reports: 

 Bavaria: a comprising summary of all results in tables (Air Hygiene Report) 
http://www.lfu.bayern.de/luft/lufthygienische_berichte/index.htm 

 Germany: annual reports and for some parameters excel-tables for the each indica-
tors/parameter (PM10, Ozone, NO2) separate:  
http://www.env-it.de/umweltbundesamt/luftdaten/documents.fwd 

 Germany: preliminary annual reports for PM10, Ozone, NO2 based on not finally validated 
data, published at the beginning of each year for the preceding yea): 
http://www.umweltbundesamt.de/luft/entwicklung.htm 

Monthly reports: 

 Bavaria: results of all measures (tables containing statistically evaluated data) 
http://www.lfu.bayern.de/luft/lufthygienische_berichte/index.htm 

 Germany: http://www.umweltbundesamt.de/luft/luftmessnetze/berichte.htm#jm  

Current air quality: 

 Bavaria: Days of exceedance of PM10, NO2, SO2 of the current year: 
http://www.lfu.bayern.de/luft/lueb/ueberschreitung_pm10_so2_no2/index.htm 

 Bavaria: Maps of modeled previews for 3 days for several air pollutants 
http://www.lfu.bayern.de/luft/schadstoffvorhersage/index.htm 

 Bavaria: interactive map of monitoring stations (data of the respective day shown on demand 
by mouse click): 
http://www.lfu.bayern.de/luft/lueb/index.htm 

http://www.lfu.bayern.de/luft/langzeitverlaeufe/index.htm
http://www.lfu.bayern.de/luft/lufthygienische_berichte/index.htm
http://www.env-it.de/umweltbundesamt/luftdaten/documents.fwd
http://www.umweltbundesamt.de/luft/entwicklung.htm
http://www.lfu.bayern.de/luft/lufthygienische_berichte/index.htm
http://www.umweltbundesamt.de/luft/luftmessnetze/berichte.htm#jm
http://www.lfu.bayern.de/luft/lueb/ueberschreitung_pm10_so2_no2/index.htm
http://www.lfu.bayern.de/luft/schadstoffvorhersage/index.htm
http://www.lfu.bayern.de/luft/lueb/index.htm
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Figure 47 Interactive map of monitoring stations  

 Germany: maps of maps and data of recent measures 
http://www.env-it.de/umweltbundesamt/luftdaten/pollutants.fwd 

Special reports and studies: 

 Bavaria: Report for Ozone (during summer months) 
http://www.lfu.bayern.de/luft/ozonbericht/index.htm 

 Bavaria: Results of mobile monitoring stations 
http://www.lfu.bayern.de/luft/messnetz/index.htm 

 Germany: Mapping of air pollution in Germany in a combination of measurement and model-
ing (Continuous measurements from some 400 stations in the monitoring networks of the 
Laender and the Federal Environment Agency are used for large-scale mapping of the pollu-
tion. The collected data represent air quality in the areas surrounding the measuring site. In-
terpolation procedures are applied to determine the measured air pollutants in a given area.) 
http://gis.uba.de/Website/luft/index.htm 

 

http://www.env-it.de/umweltbundesamt/luftdaten/pollutants.fwd
http://www.lfu.bayern.de/luft/ozonbericht/index.htm
http://www.lfu.bayern.de/luft/messnetz/index.htm
http://gis.uba.de/Website/luft/index.htm
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Selected results 

 
Figure 48 Annual mean and exceedance of NO2 (Source: LfU Lufthygienischer Jahresbericht 2011) 
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Figure 49 Annual mean and exceedance of PM10 (Source: LfU Lufthygienischer Jahresbericht 2011) 
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Figure 50 Annual mean and exceedance of NO (Source: LfU Lufthygienischer Jahresbericht 2011) 
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Figure 51 Sources of GG-Emissions (Transport sector: yellow27) 

 
Figure 52 Sources of CO2-Emissions (incl. CO2 equivalants; transport sector yellow; source cp. Figure 51) 

                                                      

27 Source: UBA Übersicht zur Entwicklung der energiebedingten Emissionen und Brennstoffeinsätze in Deutschland 1990 –2011 



Synthesis Report on environmental monitoring systems in the Alpine area EnvALP 

 

 

Germany 96/152 

 

 

 
Figure 53 Sources of NOx-Emissions (transport sector yellow; source cp. Figure 51) 

 
Figure 54 Sources of PM10-Emissions (incl. Abrasion of wheels and brakes; transport sector yellow; source cp. 
Figure 51) 
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A.3.3 Introduction and overview – Noise 

In Germany transport noise (road and rail) is usually not surveyed in a monitoring system, but calcu-
lated by a model. All regulations and guidelines concerning noise require modelling. Noise is meas-
ured only in particular cases.  

The modelling of transport noise is implemented according to the Directive 2002/49/EG of the Euro-
pean Parliament (the so-called Environmental Noise Directive). The Directive foresees a strategic 
noise mapping which now has to be made for places nearby main roads with a traffic volume of more 
than 3 million vehicles per year and main railroads with more than 30.000 trains per year. 

Additionally noise mapping has to be carried out only in context with administrative permit procedures 
for concrete projects i.e. while planning new rail or road infrastructures.  

Strategic noise mapping – roads and agglomerations 

In order to implement the Environmental Noise Directive the Bavarian Environmental Agency (LfU) 
compiled for Bavaria a noise exposure cadastre to standardise data management and provision. Data 
basis for the estimation of traffic volumes on roads are the national accomplished traffic census data, 
which are updated every 5 years.  

Strategic noise mapping – railways 

The compilation of strategic noise maps along the main railways lies in the responsibility of the Fed-
eral Railway Authority (Eisenbahnbundesamt - EBA). The results along the railways are presented as 
environmental noise maps with area-wide loudness contours of sound levels for 24 hours (LDEN) re-
spectively for the night (LNight) as well a statistical data concerning municipalities affected by railroad 
noise.  

A.3.4 Outputs – noise 

Road traffic and agglomerations 

The LfU calculated strategic noise maps for all main roads fulfilling the requirements from the Directive 
2002/49/EG. All data are presented online on a webserver. 
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Figure 55 Example of strategic noise mapping – online mapserver28 

Additionally the number of residents affected by road traffic noise was calculated for the different iso-
phones for the respective communes. The results are tables accessible for the public: 
http://www.lfu.bayern.de/laerm/eg_umgebungslaermrichtlinie/kartierung/index.htm#betroffenheitsanalyse 

 
Table 17: Example of a table listing numbers of resident (rounded on 100) affected by road traffic noise (Day – 
evening – night) 

                                                      

28 Source: http://www.bis.bayern.de/bis/initParams.do?role=laerm (loaded July 2013 

http://www.lfu.bayern.de/laerm/eg_umgebungslaermrichtlinie/kartierung/index.htm#betroffenheitsanalyse
http://www.bis.bayern.de/bis/initParams.do?role=laerm
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Table 18: Example of a table listing numbers of resident (rounded on 100) affected by road traffic noise (Night) 

 
Table 19: Example of a table listing numbers of hospitals affected by road traffic noise 
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Table 20: Example of a table listing numbers of schools affected by road traffic noise 

Railroad noise 

The EBA publishes all strategic noise maps on a webserver: http://laermkartierung.eisenbahn-
bundesamt.de/index.aspx?site=EBA&project=EBA_VIEWER&map=121&&ovopen=true&sid=f724bb5d-5d0d-
4821-b362-8c0e57493fd2 

At the date of this report (July 2013) only the noise maps for the first step (main railroads with more 
than 60.000 trains per year) are available, but the second step (main railroads with more than 30.000 
trains per year) is already under progress.  

http://laermkartierung.eisenbahn-bundesamt.de/index.aspx?site=EBA&project=EBA_VIEWER&map=121&&ovopen=true&sid=f724bb5d-5d0d-4821-b362-8c0e57493fd2
http://laermkartierung.eisenbahn-bundesamt.de/index.aspx?site=EBA&project=EBA_VIEWER&map=121&&ovopen=true&sid=f724bb5d-5d0d-4821-b362-8c0e57493fd2
http://laermkartierung.eisenbahn-bundesamt.de/index.aspx?site=EBA&project=EBA_VIEWER&map=121&&ovopen=true&sid=f724bb5d-5d0d-4821-b362-8c0e57493fd2
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Figure 56 Example of strategic noise mapping – online mapserver29 

Additionally the number of residents (rounded on 10), area, flats, schools and hospitals affected by 
railroad noise is calculated for the different isophones. The results are tables accessible for the public. 

                                                      

29 Source: http://laermkartierung.eisenbahn-
bundesamt.de/index.aspx?site=EBA&project=EBA_VIEWER&map=121&&ovopen=true&sid=01c450e8-1ca2-4246-8590-
0bee695dfd36 (loaded July 2013) 

http://laermkartierung.eisenbahn-bundesamt.de/index.aspx?site=EBA&project=EBA_VIEWER&map=121&&ovopen=true&sid=01c450e8-1ca2-4246-8590-0bee695dfd36
http://laermkartierung.eisenbahn-bundesamt.de/index.aspx?site=EBA&project=EBA_VIEWER&map=121&&ovopen=true&sid=01c450e8-1ca2-4246-8590-0bee695dfd36
http://laermkartierung.eisenbahn-bundesamt.de/index.aspx?site=EBA&project=EBA_VIEWER&map=121&&ovopen=true&sid=01c450e8-1ca2-4246-8590-0bee695dfd36
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Table 21: Example of a table listing numbers of resident  affected by railway noise (Rosenheim)30  

 
Table 22: Example of a table listing areas, numbers of flats, of school buildings and hospital buildings affected by 
railroad noise (Day – Evening – Night; Rosenheim)4 

 

 

                                                      

30 Source: http://laermkartierung.eisenbahn-
bundesamt.de/Eba/statistik.aspx?id=91840&Gemeinde=Rosenheim%20%28Bayern%29&site=EBA 
 

http://laermkartierung.eisenbahn-bundesamt.de/Eba/statistik.aspx?id=91840&Gemeinde=Rosenheim%20%28Bayern%29&site=EBA
http://laermkartierung.eisenbahn-bundesamt.de/Eba/statistik.aspx?id=91840&Gemeinde=Rosenheim%20%28Bayern%29&site=EBA
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A.3.5 Detailed information 

Coun-
try 

System Environmental 
categories covered 
(No. of stations) 

Detailed description Transport 
modes 
 

Consid-
eration of 
alpine 
areas (AC 
perimeter) 

Update Frequen-
cies/ 
Data available 
from (yyyy) until 
(yyyy) 

Traffic data 
(Freight trans-
port) 

Responsible 
agencies/partner 
+ legal frame-
work 

Sources 

Ger-
many 

Air Moni-
toring 
Network of 
the Fed-
eral Envi-
ronment 
Agency 

 Air polluntants (7 
stations) 

 SO2, CO, NO2, O3, PM10    One 
station 
within AC 
(Zug-
spitze) 

 Station Zugspitze 
since 1999 

 no  Federal Envi-
ronment 
Agency  

http://www.umweltb
undesamt.de 
 

Ger-
many 

Bavarian 
Air Quality 
Monitoring 
system 
(LÜB) 

 Air pollutants (54 
stations) 

 SO2, CO, NO, NO2, Hy-
drocarbons (Benzol, 
Toluol, o-Xylol - BTX), 
O3, H2S, PM10, PM2,5, 
measured parameters is 
dependent on the spe-
cific site) 

 
  

   Yes  
 Bavaria 

 Since 1974  no  Bavarian Envi-
ronment Agency  

  

www.lfu.bayern.de 

Ger-
many 

Noise  Model  Lden, Lnight  road  yes  5 years    Bavarian Envi-
ronment Agency  

  

www.lfu.bayern.de 

Ger-
many 

Noise  Model  Lden, Lnight  rail  yes  5 years    Federal Railway 
Authority 
(Eisenbahn-
bundesamt) 

http://laermkartieru
ng.eisenbahn-
bundesamt.de/ 

                 
Table 23: National and regional indicator and monitoring systems. 

 

 

http://www.umweltbundesamt.de/
http://www.umweltbundesamt.de/
http://www.lfu.bayern.de/
http://www.lfu.bayern.de/
http://laermkartierung.eisenbahn-bundesamt.de/
http://laermkartierung.eisenbahn-bundesamt.de/
http://laermkartierung.eisenbahn-bundesamt.de/
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A.3.6 Details on monitoring stations: 

Example for Germany 

No. Monitoring 
station 
(name) 

Location (roadside/ 
track-side) 
Coordinates (x/y) 

covered parameters and indicators  Transport 
modes 
 

Consideration of alpine 
areas 

in operation since? 
reporting frequeny 

Sources 

1 DEBY031  Kempten Westend-, 
Bodmanstraße 

 GK: x: 4373066  
y: 5288813 

 Inside AC 
 Suburban; back-

ground 

 Polluntants: Ozone, NO, NO2, 
PM10 

 Meteorological parameters: wind 
speed and direction, temperature, 
relative humidity 

 Noise: --- 
 Traffic data:--- 

     1976 http://www.lfu.bayern.de/l
uft/immissionsmessungen
/doc/lueb_dokumentation/
ak-
tiv/07_Schwaben/06_kem
pten_allgaeu_westendstr
asse.pdf 

2 DEBY035  Lindau (Bodensee) 
Holdereggenstraße 

 GK: x: 4326250  
y: 5271026 

 Inside AC 
 urban; traffic 

 Polluntants: CO, NO, NO2, PM10 
 Meteorological parameters: wind 

speed and direction, temperature, 
relative humidity 

 Noise: --- 
 Traffic data:--- 

       

             
             
Reference codes measuring stations: geographic coordinates in decimal degrees (latitude, longitude) 
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A.4 Italy 

A.4.1 Introduction and overview 

Overview monitoring stations 

 
Figure 57 Map of the corridors hosting monitoring campaigns carried out in the frame of ETC-Alpine Space EU 
project iMONITRAF! 

On the Italian territory: 

 three monitoring stations provide data on air pollution: Courmayeur, Entrèves (Valle d’Aosta); 
Susa, San Giuliano (Piedmont); Tarvisio (Friuli Venezia Giulia)  

 five measurement points provide noise data: Courmayeur (Valle d’Aosta); Chatillon (Valle 
d’Aosta); Fréjus, Borgone (Piedmont); Fréjus, Bardonecchia (Piedmont); Tarvisio, Camporosso 
(Friuli Venezia Giulia) 

 

A.4.2 Outputs 

Reports 

Results of the monitoring campaigns carried out within the iMONITRAF! project are included in the 
following reports, which can be downloaded from the web site of the project (http://imonitraf.org):  

 iMONITRAF! synthesis 
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 The indicator system 
 Monitoring campaigns 

The web site of the TRansalp’Air project ensures direct access to the following information: 

 measured hourly PM10, NO2, O3 and SO2 concentrations for the previous day; 
 Aar quality index for the previous day; 
 maximum hourly PM10, NO2 and O3 concentration, forecast for the current day and for the 

subsequent day; 
 annual statistics for the years 2000-2012 

Selected results 

 
Figure 58 Traffic Fluxes of the corridors (iMONITRAF!) 

 

The following figures provide an overview of the development of NO2 and PM10 concentrations during 
a day and during a week respectively on 4 corridors analysed in the iMONITRAF project.31  

                                                      

31 Source: Progetto Europeo iMONITRAF!, ETC Spazio Alpino, Work Package 5 – Attività 5.5 – “Campagne di Misura”, ARPA 
Friuli Venezia Giulia, ARPA Valle d’Aosta, ARPA Piemonte, Cantone Ticino 
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Figure 59 Concentration of NO2 (top) and PM10 (bottom) during the day along 4 iMONITRAF! corridors in spring. 

The development of NO2 concentration shows classic peaks in the early morning and in the evening. 
The reason for this may be an accumulation of pollutants through increased stratification of the at-
mosphere when the temperatures go back. The peak values in the development of concentrations of 
fine particles are less pronounced, with the exception of the Gotthard. The trend towards higher con-
centrations at night are probably also due to stratification processes in the atmosphere. 
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Figure 60 Concentration of NO2 (top) and PM10 (bottom) during a week along 4 iMONITRAF! corridors in spring. 

In tendency, NO2 concentrations decline towards the weekend, when HGV traffic volumes as one of 
the main sources of NO2 are significantly lower. For PM10 this development is less clear. The reason 
might be that in contrast to NO2 traffic is in general not the main source of PM10 emissions in the 
Alpine area. 
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A.4.3 Detailed information 

Coun-
try 

System Environmental cate-
gories covered (No. of 
stations) 

Detailed description Transport 
modes 
 

Consid-
eration of 
alpine 
areas (AC 
perimeter) 

Update Frequen-
cies/ 
Data available 
from (yyyy) until 
(yyyy) 

Traffic data 
(Freight trans-
port) 

Responsible 
agencies/partner 
+ legal frame-
work 

Sources 

Italy iMONI-
TRAF! 

 Air pollutants (3 sta-
tions road) 

   road  yes      Regional Envi-
ronment Agen-
cies 

http://www.imonitra
f.eu/DesktopModul
es/ViewDocument.
aspx?DocumentID
=CGnYzqA8MLk= 
 

   Noise (5 stations 
road) 

 noise 
 traffic counts 
 meteorological parameters 

 road  yes      Regional Envi-
ronment Agen-
cies 

http://www.imonitra
f.eu/DesktopModul
es/ViewDocument.
aspx?DocumentID
=CGnYzqA8MLk= 
 

 Trans-
alp’Air 

 Air pollutants (8 sta-
tions, different types) 

     yes  2000 to now    Regional Envi-
ronment Agency 
of Valle d’Aosta 

http://www.transalp
air.eu/stations 
 

Table 24: National and regional indicator and monitoring systems. 

  

http://www.imonitraf.eu/DesktopModules/ViewDocument.aspx?DocumentID=CGnYzqA8MLk
http://www.imonitraf.eu/DesktopModules/ViewDocument.aspx?DocumentID=CGnYzqA8MLk
http://www.imonitraf.eu/DesktopModules/ViewDocument.aspx?DocumentID=CGnYzqA8MLk
http://www.imonitraf.eu/DesktopModules/ViewDocument.aspx?DocumentID=CGnYzqA8MLk
http://www.imonitraf.eu/DesktopModules/ViewDocument.aspx?DocumentID=CGnYzqA8MLk
http://www.imonitraf.eu/DesktopModules/ViewDocument.aspx?DocumentID=CGnYzqA8MLk
http://www.imonitraf.eu/DesktopModules/ViewDocument.aspx?DocumentID=CGnYzqA8MLk
http://www.imonitraf.eu/DesktopModules/ViewDocument.aspx?DocumentID=CGnYzqA8MLk
http://www.imonitraf.eu/DesktopModules/ViewDocument.aspx?DocumentID=CGnYzqA8MLk
http://www.imonitraf.eu/DesktopModules/ViewDocument.aspx?DocumentID=CGnYzqA8MLk
http://www.transalpair.eu/stations
http://www.transalpair.eu/stations
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A.4.4 Details on monitoring stations: 

No. Monitoring 
station 
(name) 

Location (roadside/ 
track-side) 
Coordinates (x/y) 

covered parameters and indicators  Transport 
modes 
 

Consideration of alpine 
areas 

in operation since? 
reporting frequeny 

Sources 

1 Valle 
d’Aosta 
(Cour-
mayeur, 
Entrèves) 

 road side 
 location: highway to the 

Mont-Blanc tunnel 
 longitude: 06.58.24 
 latitude: 45.47.31 

 PM10, PM2,5, NOx, NO2, NO, 
Benzopyrene 

 meteorological parameters 

 road  yes  01.11.2006 http://www.imonitraf.eu/D
esktopMod-
ules/ViewDocument.aspx
?Documen-
tID=CGnYzqA8MLk= 
 

2 Piemonte 
(Susa, San 
Giuliano) 

 mobile laboratory 
 location: next to A32 

highway 
 coordinates: 

45°8’13.42”N, 
7°4’32.67”E 

 O3, NO, NO2, CO, SO2, BTX, 
PM10-PM2,5, PAHs (on PM10 and 
PM2,5), metals (on PM10 and 
PM2,5), ammonium, chlorides, ni-
trates, sulphates, calcium, sodium, 
potassium, magnesium on particu-
late matter 

 - meteorological parameters 

 road  yes  1.9.2010 – 29.9.2010 
 1.12.2010 – 30.12.2010 
 8.4.2011 – 9.5.2011 
 11.10.2011 – 8.11.2011 

http://www.imonitraf.eu/D
esktopMod-
ules/ViewDocument.aspx
?Documen-
tID=CGnYzqA8MLk= 
 

3 Friuli 
Venezia 
Giulia (Tar-
visio) 

 mobile laboratory 
 location: next to A23 

highway 
 longitude: 13°33’43”E 
 latitude: 46°30’25”N 

   road  yes   http://www.imonitraf.eu/D
esktopMod-
ules/ViewDocument.aspx
?Documen-
tID=CGnYzqA8MLk= 
 

4 Valle 
d’Aosta: 
Cour-
mayeur 

 mobile measurement 
point 

 location: national road 
no. 26 

 latitude: 45,81751 
 longitude: 6,959162 

 noise 
 traffic counts 
 meteorological parameters 

 road  yes   http://www.imonitraf.eu/D
esktopMod-
ules/ViewDocument.aspx
?Documen-
tID=CGnYzqA8MLk= 
 

5 Valle 
d’Aosta: 
Chatillon 

 mobile measurement 
point 

 location: A5 highway, 
next to the Mont-Blanc 
tunnel 

 latitude: 45,748992 
 longitude: 7,6251359 

 noise 
 traffic counts 
 meteorological parameters 

 road  yes   http://www.imonitraf.eu/D
esktopMod-
ules/ViewDocument.aspx
?Documen-
tID=CGnYzqA8MLk= 
 

http://www.imonitraf.eu/DesktopModules/ViewDocument.aspx?DocumentID=CGnYzqA8MLk
http://www.imonitraf.eu/DesktopModules/ViewDocument.aspx?DocumentID=CGnYzqA8MLk
http://www.imonitraf.eu/DesktopModules/ViewDocument.aspx?DocumentID=CGnYzqA8MLk
http://www.imonitraf.eu/DesktopModules/ViewDocument.aspx?DocumentID=CGnYzqA8MLk
http://www.imonitraf.eu/DesktopModules/ViewDocument.aspx?DocumentID=CGnYzqA8MLk
http://www.imonitraf.eu/DesktopModules/ViewDocument.aspx?DocumentID=CGnYzqA8MLk
http://www.imonitraf.eu/DesktopModules/ViewDocument.aspx?DocumentID=CGnYzqA8MLk
http://www.imonitraf.eu/DesktopModules/ViewDocument.aspx?DocumentID=CGnYzqA8MLk
http://www.imonitraf.eu/DesktopModules/ViewDocument.aspx?DocumentID=CGnYzqA8MLk
http://www.imonitraf.eu/DesktopModules/ViewDocument.aspx?DocumentID=CGnYzqA8MLk
http://www.imonitraf.eu/DesktopModules/ViewDocument.aspx?DocumentID=CGnYzqA8MLk
http://www.imonitraf.eu/DesktopModules/ViewDocument.aspx?DocumentID=CGnYzqA8MLk
http://www.imonitraf.eu/DesktopModules/ViewDocument.aspx?DocumentID=CGnYzqA8MLk
http://www.imonitraf.eu/DesktopModules/ViewDocument.aspx?DocumentID=CGnYzqA8MLk
http://www.imonitraf.eu/DesktopModules/ViewDocument.aspx?DocumentID=CGnYzqA8MLk
http://www.imonitraf.eu/DesktopModules/ViewDocument.aspx?DocumentID=CGnYzqA8MLk
http://www.imonitraf.eu/DesktopModules/ViewDocument.aspx?DocumentID=CGnYzqA8MLk
http://www.imonitraf.eu/DesktopModules/ViewDocument.aspx?DocumentID=CGnYzqA8MLk
http://www.imonitraf.eu/DesktopModules/ViewDocument.aspx?DocumentID=CGnYzqA8MLk
http://www.imonitraf.eu/DesktopModules/ViewDocument.aspx?DocumentID=CGnYzqA8MLk
http://www.imonitraf.eu/DesktopModules/ViewDocument.aspx?DocumentID=CGnYzqA8MLk
http://www.imonitraf.eu/DesktopModules/ViewDocument.aspx?DocumentID=CGnYzqA8MLk
http://www.imonitraf.eu/DesktopModules/ViewDocument.aspx?DocumentID=CGnYzqA8MLk
http://www.imonitraf.eu/DesktopModules/ViewDocument.aspx?DocumentID=CGnYzqA8MLk
http://www.imonitraf.eu/DesktopModules/ViewDocument.aspx?DocumentID=CGnYzqA8MLk
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No. Monitoring 
station 
(name) 

Location (roadside/ 
track-side) 
Coordinates (x/y) 

covered parameters and indicators  Transport 
modes 
 

Consideration of alpine 
areas 

in operation since? 
reporting frequeny 

Sources 

6 Fréjus: 
Borgone 

 mobile measurement 
point 

 location: Torino-
Bardonecchia highway 

 latitude: 45°7’25,573” N 
 longitude: 7°13’16,971” 

E 

 noise 
 traffic counts 
 meteorological parameters 

 road  yes   http://www.imonitraf.eu/D
esktopMod-
ules/ViewDocument.aspx
?Documen-
tID=CGnYzqA8MLk= 
 

7 Fréjus: 
Bardonec-
chia 

 mobile measurement 
point 

 location: Torino-
Bardonecchia highway 

 latitude: 45°4’2,697” N 
 longitude: 6°43’23,255” 

E 

 noise 
 traffic counts 
 meteorological parameters 

 road  yes   http://www.imonitraf.eu/D
esktopMod-
ules/ViewDocument.aspx
?Documen-
tID=CGnYzqA8MLk= 
 

8 Tarvisio: 
Cam-
porosso 

 mobile measurement 
point 

 location: A23 highway 
 latitude: 45,509607 
 longitude: 13,551977 

 noise 
 traffic counts 
 meteorological parameters 

 road  yes   http://www.imonitraf.eu/D
esktopMod-
ules/ViewDocument.aspx
?Documen-
tID=CGnYzqA8MLk= 
 

Table 25 Details on monitoring stations Italy. 

 

 

 

http://www.imonitraf.eu/DesktopModules/ViewDocument.aspx?DocumentID=CGnYzqA8MLk
http://www.imonitraf.eu/DesktopModules/ViewDocument.aspx?DocumentID=CGnYzqA8MLk
http://www.imonitraf.eu/DesktopModules/ViewDocument.aspx?DocumentID=CGnYzqA8MLk
http://www.imonitraf.eu/DesktopModules/ViewDocument.aspx?DocumentID=CGnYzqA8MLk
http://www.imonitraf.eu/DesktopModules/ViewDocument.aspx?DocumentID=CGnYzqA8MLk
http://www.imonitraf.eu/DesktopModules/ViewDocument.aspx?DocumentID=CGnYzqA8MLk
http://www.imonitraf.eu/DesktopModules/ViewDocument.aspx?DocumentID=CGnYzqA8MLk
http://www.imonitraf.eu/DesktopModules/ViewDocument.aspx?DocumentID=CGnYzqA8MLk
http://www.imonitraf.eu/DesktopModules/ViewDocument.aspx?DocumentID=CGnYzqA8MLk
http://www.imonitraf.eu/DesktopModules/ViewDocument.aspx?DocumentID=CGnYzqA8MLk
http://www.imonitraf.eu/DesktopModules/ViewDocument.aspx?DocumentID=CGnYzqA8MLk
http://www.imonitraf.eu/DesktopModules/ViewDocument.aspx?DocumentID=CGnYzqA8MLk
http://www.imonitraf.eu/DesktopModules/ViewDocument.aspx?DocumentID=CGnYzqA8MLk
http://www.imonitraf.eu/DesktopModules/ViewDocument.aspx?DocumentID=CGnYzqA8MLk
http://www.imonitraf.eu/DesktopModules/ViewDocument.aspx?DocumentID=CGnYzqA8MLk
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A.5 Liechtenstein 

A.5.1 Introduction and overview 

Overview of the traffic monitoring system: 

 
Figure 61 Results of the traffic monitoring system 

 

A.5.2 Outputs 

Reports 

Results of the monitoring activities are reported on different channels: 

 Every year: Traffic monitoring report published on the website www.abi.llv.li   
 Every year: environment statistic published on the website www.as.llv.li   
 Every 5 years: noise cadastre is updated an publishes on the website www.au.llv.li 

Selected results 

The following figures present some of the outputs of the monitoring reports.  

http://www.abi.llv.li/
http://www.as.llv.li/
http://www.au.llv.li/
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Figure 62 Emissions of greenhouse gases (Data until 2011) 

 
Figure 63 Air quality in Liechtenstein 
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Table 26: CO2 emissions of the new sold cars 

 

Noise distribution of road and railway traffic noise is reported as well: 

 
Figure 64 Noise distribution of road traffic (Data 2010) 
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Figure 65 Noise distribution of railway traffic  2010  
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A.5.3 Detailed information 

Coun-
try 

System Environmental 
categories covered 
(No. of stations) 

Detailed description Transport 
modes 
 

Consid-
eration of 
alpine 
areas (AC 
perimeter) 

Update Frequen-
cies/ 
Data available 
from (yyyy) until 
(yyyy) 

Traffic data 
(Freight trans-
port) 

Responsible 
agencies/partner 
+ legal frame-
work 

Sources 

Liech-
ten-
stein 

Ostluft – in 
coopera-
tion with 
Switzer-
land  

 Air pollutants   NOX, NO2, PM10 
 meteorological parameters: 

temperature, relative humidity, 
atmospheric pressure,  

 road 
  

   since 2005 
 updates annually  

 road: traffic data 
diff. by single 
truck, truck and 
trailer and ar-
ticulated truck 
(as well as the 
number of other 
vehicles) 

 office of the 
Environment  
 

http://www.ostluft.c
h  

Table 27: National and regional indicator and monitoring systems. 

 

http://www./
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A.6 Slovenia 

A.6.1 Introduction and overview 

Introduction 

The web portal Environmental Indicators in Slovenia provides access to over 100 indicators which use 
graphs and comments to present the environmental trends in Slovenia. The indicators are organized 
into thematic groups – chapters covering environmental components (e.g. water, air), environmental 
issues (e.g. climate change, nature protection, loss of biodiversity, waste management) and the incor-
poration of environmental content in the formulation of sector policies (e.g. transport, agriculture, tour-
ism, energy, instruments of environmental policy). 

 

The Catalogue of Data Sources on the Environment - CDS (KPV) provides an overview of the data 
collected and stored by the Slovenian authorities and institutions. The KPV is a way to fulfil the re-
quirements of the Slovenian Environmental Protection Act (Ur.l. RS, No. 41/04), the Directive 
2003/4/EC of the European Parliament and of the Council on Public Access to Environmental Informa-
tion, and also of the Act on the Access to Information of Public Character (Ur.l. RS, No. 24/2003).  

The KPV is to be used by interested citizens, who want to know which data sources are available, who 
owns the sources, in what form, where and how to access these sources. It is especially suitable for 
the administrators, environment-related and environmental researchers. In other words, the catalogue 
provides environmental meta-data to their users, helping them to locate and retrieve relevant data 
sources.  
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A.6.2 Outputs 

Noise 

The main source of environmental (ambient) noise is transport. Road traffic is the most widespread 
source. Percentage of the population exposed to different noise levels is high. People in urban areas 
are exposed to the highest levels of noise, because of concentration of population and traffic in the 
cities. Most worrying is a significant increase in noise at night, because people are most sensitive to 
noise at that time. 

 
Figure 66 Number of people exposed to noise above Lden and Lnight near major roads, railways and airports total 
outside agglomerations in some EU-27 countries in 2007. 
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Figure 67 Major Roads and Railways as well as agglomerations in Slovenia, where strategic noise maps have 
been prepared in 2007. 

 

Transport emissions of air pollutants 

In last decade major emissions of air pollutants from transport decreased. However transport, espe-
cially road transport, remains one of the most significant air pollutant. In 2011 road transport contrib-
utes 54% to the total emissions of nitrogen oxides.  

The following indicator shows the transport emissions of acidifying substances, ozone precursors and 
particulates. The structure of emissions is indicated by individual substances (see caption text).  
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Figure 68 Transport emissions of air pollutants in period 1990-2011. Source: Environmental Agency of the Re-
public of Slovenia; Jožef Stefan Institute. 
Explanations: 
 An ozone precursor is a substance contributing to the formation of ground-level (tropospheric) ozone. The 

ozone precursors include: nitrogen oxides (NOx), carbon monoxide (CO), methane (CH4) and non-methane 
volatile organic compounds (NMVOC).  

 Acidifying substances include: sulphur dioxide (SO2), nitrogen oxides (NOx) and ammonia (NH3).  
 Particulate emissions can be subdivided into primary particulates PM10 (particulates with a diameter of 10 

μm or less, which are directly emitted to air) and secondary particulates PM10 or particulate precursors (part 
of emissions of NOx, SO2 and NH3, which are as a result of photochemical reactions transformed into particu-
lates with a diameter of 10 μm or less). 

 

Transport emissions of greenhouse gases 

Greenhouse gas emissions from transport in Slovenia in 2011 increased by 181% compared to 1986. 
in EU GHG emissions from transport far beyond the growth. In the area of old EU member states in 
the period 1990-2010 increased by 16% across the EU by 20% (in Slovenia at the time for 92%). 
Source vast majority of GHG emissions from transport, road transport, which contributes 99.2%. The 
share held by emissions from transport in total emissions (29% in 2011) and not enough effective 
measures to reduce them difficult Slovenia's efforts to achieve the commitments of the Kyoto Protocol. 
As shown, the impact of the recession will contribute to this objective Slovenia nevertheless achieved. 

The indicator shows the greenhouse gas (GHG) emissions from transport in the past. The total emis-
sions are subdivided into road, air, rail and maritime transport. Emissions from international bunkers 
are not included. 

The Kyoto Protocol considers six pollutants from the GHG group; namely carbon dioxide (CO2), meth-
ane (CH4), dinitrous oxide (N2O), hydrofluorocarbons (HFC), perfluorocarbons (PFC) and sulphur 
hexafluoride (SF6). Due to comparability, the GHG amounts are calculated to a CO2 equivalent that 
considers the differences between the global warming potential of individual gases.  
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Image : Greenhouse gas emissions by type of transport 

 
Figure 69 Greenhouse gas emissions by type of transport. Source: Archive Greenhouse Gas Emissions, Envi-
ronmental Agency of the Republic of Slovenia, March 2013. 

  1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 

road transport 1000 t CO2 equivalents 1962.3 2255.6 2438 2469 2675.3 2515.1 2623.6 3049.2 3369.8 3706.2 

rail transport 1000 t CO2 equivalents 76.9 76.3 73.7 74.9 72.7 81.2 54.6 46.2 46.7 48.8 

air transport 1000 t CO2 equivalents 0.6 0.4 0.6 0.9 1.1 0.6 1 1.8 2.1 2 

total 1000 t CO2 equivalents 2039.8 2332.3 2512.3 2544.7 2749.1 2596.9 2679.1 3097.1 3418.6 3757 

  1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 

road transport 1000 t CO2 equivalents 4302.3 4365.5 3760.4 3573.1 3717.5 3846.9 3849.8 3986.6 4126.9 4397.6 

rail transport 1000 t CO2 equivalents 45.3 43.9 42.9 41.9 42.6 41.6 43.8 41.1 41.7 42.4 

air transport 1000 t CO2 equivalents 2.3 2.4 3 2.9 2.9 2.4 2.4 2.4 1.9 1.7 

total 1000 t CO2 equivalents 4349.9 4411.9 3806.3 3617.9 3763 3890.9 3896 4030.2 4170.5 4441.7 

  2006 2007 2008 2009 2010      

road transport 1000 t CO2 equivalents 4608.4 5183.1 6105.1 5293.1 5227.6      

rail transport 1000 t CO2 equivalents 42.3 42.3 45.8 42.3 42.3      

air transport 1000 t CO2 equivalents 1.5 1.7 1.5 1.6 1.7      

total 1000 t CO2 equivalents 4652.2 5227.1 6152.3 5337 5271.6      

Table 28: Greenhouse gas emissions by type of transport. Source: Archive Greenhouse Gas Emissions, Envi-
ronmental Agency of the Republic of Slovenia, march 2013. 
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Objectives 

 Slovenia does not have a direct objective for transport GHG emissions; indirectly it is stipulated 
within the framework of the Kyoto Protocol, under which Slovenia must in the period 2008-2012 
achieve 8 % lower emissions in comparison with base emissions. 

 The Operational Programme for Limiting Greenhouse Gas Emissions until 2012, adopted in 2009, 
stipulates in the period 2008-2012 transport GHG emissions in the amount of 6.165 kt CO2 eq.  

 In the proposal of the climate-energy package, the European Commission indicated that Slovenia 
must reduce GHG emissions by 2020 by approximately 6 % with regard to emissions in 2005 by: 
 reducing emissions from sectors that are included in the European Emission Trading Scheme 

by 21 %, 
 allowing a maximum 4 % increase of emissions from sectors that are not included in the Euro-

pean Emission Trading Scheme with regard to emissions from these sectors in 2005.  

Use of alternative fuels 

The introduction of biofuels in Slovenia and the objectives in this area are lagging behind the referen-
tial values of the EU Directive on the promotion of the use of biofuels and other renewable fuels for 
transport, which amount to 2 % by the end of 2005, 5.75 % by the end of 2010 and 7.5% by 2015. 
Slovenia explains the deviations from the referential values by the limited possibilities of biofuel pro-
duction, the discrepancies between the prices of mineral fuels and biofuels, and thus the non-
stimulating market conditions that do not promote consumer to use biofuels.  

 
Figure 70 Source: Report of the Government of the RS, 2005-2012. Measures to promote the use of biofuels, the 
total stock of fuel for transport and the share of biofuels, the Ministry of Agriculture and the Environment. 
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Monitoring on air quality 2011 

The Regulation on ambient air quality (Official Journal of RS, nr.9/2011) determines the limit value, for 
pollutants PM10 and NO2, within which they do not pose a direct threat to human health and this is at 
40 Gg/m3. The limit for CO2 is not determined, therefore following results include analysis for NO2 
and PM10. 

As in 2010, there were longer periods of dry and cold weather during winter months also in 2011, so 
the air pollution was mostly on the level of 2010, but with further increase in PM10 and PM2.5 parti-
cles. Besides traffic and industry, small individual heating devices using out-of-date technology and 
»unclean« fuels considerably contribute to pollution with particulate matter in some populated areas. 
Air quality is significantly worse during wintertime when stable non-moving air masses with frequent 
temperature inversions develop especially over valleys and basins of the interior Slovenia (e. g. 
Zasavje region), and the need for heating increases.  

 
Figure 71 Urban monitoring station in Slovenia 

In 2011 there were more than 35 allowed exceedances of the daily PM10 concentrations at all urban 
sites in the interior of Slovenia. The upper assessment threshold (UAT) was exceeded elsewhere ex-
cept at Iskrba EMEP station, which is far from major emission sources. PM2.5 particles were below 
the annual limit value. Relatively low ozone concentrations in recent years have been the result of 
unpronounced summers or the prevailing north-east winds. There were just a few exceedences of the 
ozone information threshold in 2011 at the Primorska and the coastal region, and also at two stations 
in the interior Slovenia. The 8- hour target value was most frequently exceeded at the coastal station 
of Koper, followed by the Krvavec and Otlica stations of higher altitude. 

Nitrogen dioxide was above the limit annual concentration at the urban heavy traffic spot of Ljubl-
jana center. The UAT was exceeded at another traffic station of Maribor center, and the lower as-
sessment threshold (LAT) at the urban background sites of Ljubljana Bežigrad and Nova Gorica. Ben-
zene exceeded the LAT at the urban heavy traffic spot of Ljubljana center, and benzo(a)pyrene ex-
ceeded the target value at the urban bacground station of Ljubljana Biotehniška fakulteta and at the 
traffic station of Maribor center. 

Other pollutants remained below the limit values or the lower assessment thresholds with the excep-
tion of exceeded SO2 LAT for vegetation at two sites of higher altitude in the Trbovlje Power Plant 
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influential area, and heavy metals (LAT of cadmium and lead) in the Zgornja Mežiška dolina (village of  
Žerjav), which still suffers the aftereffects of former lead mine activities, and there is also some indus-
try in the valley. 

Air pollution with particulate matter 

Air pollution with particulate matters is decreasing. In 2012, the annual limit value for PM10 has ex-
ceeded only at one measuring point. Wather conditions and individual heating appliances (during the 
heating season), partly also transport, industry and re-raising and floating particles in the atmosphere. 

 
Figure 72 Source: National authomatic measurement air quality network database, Environmental Agency of the 
Republic of Slovenia, database of complementary automated measurement networks (TE Šoštanj, TE Trbovlje, 
TE-TO 
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Figure 73 PM10 mean and maximum values of annual averages for traffic and urban background stations in 
Slovenia  

 

Emissions of particulate matter 

Between 2000 and 2011 emissions of total suspended particulates (TSP) decreased by 7%. Emis-
sions of primary particles smaller than 10µm (PM10) during the same period decreased by 6% while 
emissions of primary particles smaller than 2.5 µm (PM2.5) increased by 4%. The main source PM 
emissions are households, mainly because of the use of biomass for heating. 
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Figure 74 Changes in particulate emissions, 2000-2011. Source: National database on air emissions, Slovenian 
Environment Agency, 2012. 
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A.7 Switzerland 

A.7.1 Additional information on environmental monitoring systems in Switzerland 

Additional air and noise monitoring in Switzerland 
The National Air Pollution Monitoring Network (NABEL) measures air pollution at 16 locations in Swit-
zerland32. The stations are distributed throughout the country and monitor pollution at typical locations 
(e.g. city-centre streets, residential areas, rural stations). This additional information is important to 
compare the air pollution along the transalpine transit axes with measured ambient concentrations of 
air pollutants in other areas. 

 

 
Figure 75 Monitoring stations for air pollutants of the Swiss NABEL monitoring system (2.9: urban, near a main 
road; 10,16: urban, in a park; 1,5: suburban; 6, 14: rural near a motorway; 8,12,15,11: rural below 1000m altitude; 
3,4,14: rural above 1000m altitude; 7: high-altitude) 

To fulfil the Swiss regulations on air quality the Swiss Cantons have additional measuring sites33. 

The Swiss noise exposure levels all over the country are periodically determined with a GIS Noise 
Database34. The database called SonBase records data from the three main noise sources in Switzer-
land (road, rail and air traffic), as well as the surfaces, private households, buildings and workplaces 
exposed to noise35. 

                                                      

32 http://www.bafu.admin.ch/luft/00612/00625/index.html?lang=en  
33 http://www.bafu.admin.ch/luft/luftbelastung/blick_zurueck/01694/index.html?lang=de  
34 http://www.bafu.admin.ch/publikationen/publikation/01037/index.html?lang=en  
35 http://www.bafu.admin.ch/publikationen/publikation/01036/index.html?lang=en and 
http://www.bafu.admin.ch/publikationen/publikation/01758/index.html?lang=de  

http://www.bafu.admin.ch/luft/00612/00625/index.html?lang=en
http://www.bafu.admin.ch/luft/luftbelastung/blick_zurueck/01694/index.html?lang=de
http://www.bafu.admin.ch/publikationen/publikation/01037/index.html?lang=en
http://www.bafu.admin.ch/publikationen/publikation/01036/index.html?lang=en
http://www.bafu.admin.ch/publikationen/publikation/01758/index.html?lang=de
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A.7.2 Outputs 

 
Reports 

Results of the MSM-E monitoring activities are reported on different channels: 

 Periodically: Monitoring report published on the FOEN website (Reports are available in German 
and Italian): http://www.bafu.admin.ch/publikationen/publikation/01628/index.html?lang=de  

 Publication of selected results in the Transfer Report of the Federal Office of Transport (FOT) 
every two years: http://www.bav.admin.ch/verlagerung/01600/01604/index.html?lang=de (de/fr/it) 

 Publication of special reports and studies: 
http://www.bafu.admin.ch/publikationen/publikation/01627/index.html?lang=de (de/fr/it) 
http://www.bafu.admin.ch/publikationen/publikation/01628/index.html?lang=de (de/it) 
http://www.bafu.admin.ch/publikationen/publikation/01046/index.html?lang=de (de/it) 
http://www.bafu.admin.ch/publikationen/publikation/00043/index.html?lang=de (de/it) 
http://www.bafu.admin.ch/publikationen/publikation/00335/index.html?lang=de (de/it) 

 

Results of the Swiss national monitoring for general information on air pollution and noise are periodi-
cally reported: 

 Air : http://www.bafu.admin.ch/luft/luftbelastung/index.html?lang=en 
 Noise : http://www.bafu.admin.ch/laerm/10312/10993/index.html?lang=de  

Furthermore there is the Swiss railway monitoring to supervise the noise abatement plan36: 

 Swiss railway noise monitoring: http://www.bav.admin.ch/ls/01300/index.html?lang=de  

Selected results 

Health impacts 

The Swiss Tropical and Public Health Institute (Swiss THP) carried out a case study in the Alpine area 
along the A2 about the specific motorway impact on respiratory diseases. 10% of the persons living 
within a 200m corridor along the motorway suffer from asthma and bronchitis. These symptoms are 3 
times higher in comparison to people living in a distance of more than 200m from the motorway. Es-
pecially the health effect of black carbon is critical. At the time of investigation (2008) heavy duty vehi-
cles were responsible for 30% of the total of black carbon emissions along the highway.37 

High air pollution along the motorways is also confirmed by lichens investigations. In the vicinity of 
motorways the quality of lichens is rapidly decreasing. 

                                                      

36 http://www.bav.admin.ch/ls/01300/index.html?lang=de  
37 http://www.bafu.admin.ch/verkehr/12672/12772/index.html?lang=de#sprungmarke0_34  

http://www.bafu.admin.ch/publikationen/publikation/01628/index.html?lang=de
http://www.bav.admin.ch/verlagerung/01600/01604/index.html?lang=de
http://www.bafu.admin.ch/publikationen/publikation/01627/index.html?lang=de
http://www.bafu.admin.ch/publikationen/publikation/01628/index.html?lang=de
http://www.bafu.admin.ch/publikationen/publikation/01046/index.html?lang=de
http://www.bafu.admin.ch/publikationen/publikation/00043/index.html?lang=de
http://www.bafu.admin.ch/publikationen/publikation/00335/index.html?lang=de
http://www.bafu.admin.ch/luft/luftbelastung/index.html?lang=en
http://www.bafu.admin.ch/laerm/10312/10993/index.html?lang=de
http://www.bav.admin.ch/ls/01300/index.html?lang=de
http://www.bav.admin.ch/ls/01300/index.html?lang=de
http://www.bafu.admin.ch/verkehr/12672/12772/index.html?lang=de#sprungmarke0_34
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Assessment of the impacts of different measures on air pollution and noise emissions 

Based on the Handbook on emission factors HBEFA3.138, air pollution data collected at the Swiss 
monitoring stations, data from traffic counting stations as well as traffic forecasts for 2020 it was possi-
ble to model the impact of different measures and instruments on air pollution. The technical develop-
ment of HGV and other vehicle categories towards cleaner EURO categories was considered implicitly 
in the data base of emission factors HBEFA3.1. For Switzerland the impacts on air pollution and noise 
emissions were then estimated for a scenario in which the Swiss modal shift target (expressed in 
numbers of Alpine crossing HGV trips) would have been achieved in 2020. For comparison, the im-
pacts of a potential speed limit for passenger cars and light duty vehicles (delivery vans) were esti-
mated as well.  

 

 

                                                      

38 http://www.hbefa.net/e/index.html  
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Figure 76 Concentrations of NO2 and PM10 for the year 2011 (the whole column) and reduction effects for the 
year 2020 regarding technical development of HGV, technical development of all other vehicles, achievement of 
the modal shift target and speed limit of 100 kms/hour39. The blue sections correspond to the remaining concen-
trations in 2020. 

The impact on road noise emissions of different numbers of HGV (with respect to the achievement of 
the Swiss modal shift target) and of a hypothetical abolition of the current Swiss night driving ban has 
been calculated for road traffic. The following figures show the impact on HGV noise emissions alone 
and the impact on total road noise emissions. The effects of the scenarios on total noise emissions are 
considerably smaller than the one's for HGV noise alone. 

 

 
                                                      

39 Source : DETEC: Verlagerungsbericht 2013 http://www.uvek.admin.ch/themen/03527/03543/index.html?lang=de  
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Figure 77 Impacts of different scenarios on HGV noise emissions (top) and on total noise emissions (bottom) in 
comparison to noise emissions 2011.  
Remarks: BAU: Business-as-usual scenario (ca. 1.5 mill. HGV in 2020)  

The following graphs present the results of the calculations for rail noise. 

 

 

 
Figure 78 Impacts of different scenarios on rail noise at the Gotthard axis. Top: impacts on noise emissions of 
freight trains; Bottom: impacts on total rail noise emissions. 

Future noise emissions of rail transport are highly dependent on the braking technology. If the ambi-
tious retrofitting targets of freight rolling stocks with the LL breaking blocks (instead of cast iron blocks) 
could be reached, noise emissions of rail transport will decrease significantly. 
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A.7.3 Detailed information 

Coun-
try 

System Environmental 
categories covered 
(No. of stations) 

Detailed description Transport 
modes 
 

Consid-
eration of 
alpine 
areas (AC 
perimeter) 

Update Frequen-
cies/ 
Data available 
from (yyyy) until 
(yyyy) 

Traffic data 
(Freight trans-
port) 

Responsible 
agencies/partner 
+ legal frame-
work 

Sources 

Swit-
zer-
land 

MFM-U 
(Monitor-
ing of 
accompa-
nying 
measures) 
environ-
ment  

 Air pollutants (6 
stations road) 

 NOx, NO2, PM10, Black Car-
bon or Elemental Carbon 

 meteorological parameters: 
temperature, relative humidity, 
atmospheric pressure, wind 
speed+direction, global radia-
tion 

 road 
 

 yes (4 
stations) 

 2 stations 
outside 
the alpine 
conven-
tion pe-
rimeter 
along the 
transit 
corridors 

 since 2003 
 updates annually  

 road: traffic data 
diff. by single 
truck, truck and 
trailer and ar-
ticulated truck 
(as well as the 
number of other 
vehicles) 
 

 Federal office of 
the Environment 
FOEN 

 Cantons along 
the transit 
routes 

 Monitoring 
based on Art. 84 
of the Federal 
Constitution 
(implementation 
and controlling 
of the Alpine 
Initiative) 

www.bafu.admin.ch
/mfm-u  

   Noise (5 stations 
road, 3 stations rail 
along N-S axes) 

 noise parameters (Lden, Leq, 
Lmin, Lmax, spectres, level 
statistics) 

 People exposed to traffic 
noise(modelling) 

 road 
 rail 

 see 
above 

 since 2004 
 updates annually 

 road: number of 
vehicles (10 
categories, 
SWISS10) 

 rail: number of 
freight trains / 
number of pas-
senger trains 

 Federal office of 
the Environment 
FOEN for road 
noise monitoring 

 Federal office of 
Transport FOT 
for railway moni-
toring 

www.bafu.admin.ch
/mfm-u 
http://www.bav.ad
min.ch/ls/01300/ind
ex.html?lang=de  
http://www.bav.ad
min.ch/ls/01300/ind
ex.html?lang=de  

   Air pollutant and 
greenhouse gas 
(GHG) emissions 

 NOx, PM10, CO2 (modelling)  road 
 

 yes  since 2000 
 updates every 2 

years 

 see above  see above http://www.bafu.ad
min.ch/umweltbeob
ach-
tung/02272/02280/i
ndex.html?lang=de  

   Health impacts  Health case studies  road  yes  single study from 
2012 

 see above  FOEN  

   other impacts 
(please specify!) 

 impact of transit axes on li-
chens 

 road    single case study 
from 2010 

 see above  FOEN  

http://www.bafu.admin.ch/mfm-u
http://www.bafu.admin.ch/mfm-u
http://www.bafu.admin.ch/mfm-u
http://www.bafu.admin.ch/mfm-u
http://www.bav.admin.ch/ls/01300/index.html?lang=de
http://www.bav.admin.ch/ls/01300/index.html?lang=de
http://www.bav.admin.ch/ls/01300/index.html?lang=de
http://www.bav.admin.ch/ls/01300/index.html?lang=de
http://www.bav.admin.ch/ls/01300/index.html?lang=de
http://www.bav.admin.ch/ls/01300/index.html?lang=de
http://www.bafu.admin.ch/umweltbeobachtung/02272/02280/index.html?lang=de
http://www.bafu.admin.ch/umweltbeobachtung/02272/02280/index.html?lang=de
http://www.bafu.admin.ch/umweltbeobachtung/02272/02280/index.html?lang=de
http://www.bafu.admin.ch/umweltbeobachtung/02272/02280/index.html?lang=de
http://www.bafu.admin.ch/umweltbeobachtung/02272/02280/index.html?lang=de
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Coun-
try 

System Environmental 
categories covered 
(No. of stations) 

Detailed description Transport 
modes 
 

Consid-
eration of 
alpine 
areas (AC 
perimeter) 

Update Frequen-
cies/ 
Data available 
from (yyyy) until 
(yyyy) 

Traffic data 
(Freight trans-
port) 

Responsible 
agencies/partner 
+ legal frame-
work 

Sources 

   Survey   Survey of residents along the 
transit axes to life quality 

 Road  Yes  single case study 
2006 

 See above  FOEN  

Table 29: National and regional indicator and monitoring systems. 
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A.7.4 Details on monitoring stations: 

No. Monitoring 
station 

Location (roadside/ 
track-side) 
Coordinates (x/y) 

covered parameters and indicators  Transport 
modes 
 

Consideration of alpine 
areas 

in operation since? 
reporting frequeny 

Sources 

1 Hardwald  A2 road site 
 615780 / 265295 
 

 Air pollutants: NOx, NO, NO2, 
PM10, Black Carbon, Elemental 
Carbon, Particle number 

 meteorological parameters: tem-
perature, relative humidity, atmos-
pheric pressure, wind 
speed+direction, global radiation 

  
 Traffic data: number of vehicles (10 

categories, SWISS10) 
 

 road  no  2003 http://www.luft-bs-
so.ch/messnetz/station
/blMUT  

2 Tenniken  A2 road site 
 627964 / 253015 

 

 Noise: Lden, Leq, Lmin, Lmax, 
spectres, level statistics 

 road  no  2003  

3 Reiden  A2 road site 
 639560 / 232110 

 Air pollutants: NOx, NO, NO2, 
PM10, Elemental Carbon 

 meteorological parameters: tem-
perature, relative humidity, atmos-
pheric pressure, wind 
speed+direction, global radiation 

 Noise: Lden, Leq, Lmin, Lmax, 
spectres, level statistics 

 Traffic data: number of vehicles (10 
categories, SWISS10) 

 road  no  2003 http://www.in-
luft.ch/messnetz/statio
n/luREI  

4 Erstfeld  A2 road site 
 691400 / 188480 

 Air pollutants: NOx, NO, NO2, 
PM10, Elemental Carbon, Ozone, 
Particle number 

 meteorological parameters: tem-
perature, relative humidity, atmos-
pheric pressure, wind 
speed+direction, global radiation 

 Traffic data: number of vehicles (10 
categories, SWISS10) 

 road  yes  2003 http://www.in-
luft.ch/messnetz/statio
n/urEFE  

http://www.luft-bs-so.ch/messnetz/station/blMUT
http://www.luft-bs-so.ch/messnetz/station/blMUT
http://www.luft-bs-so.ch/messnetz/station/blMUT
http://www.in-luft.ch/messnetz/station/luREI
http://www.in-luft.ch/messnetz/station/luREI
http://www.in-luft.ch/messnetz/station/luREI
http://www.in-luft.ch/messnetz/station/urEFE
http://www.in-luft.ch/messnetz/station/urEFE
http://www.in-luft.ch/messnetz/station/urEFE
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No. Monitoring 
station 

Location (roadside/ 
track-side) 
Coordinates (x/y) 

covered parameters and indicators  Transport 
modes 
 

Consideration of alpine 
areas 

in operation since? 
reporting frequeny 

Sources 

5 Moleno  A2 road site 
 719790 / 127065 

 Air pollutants: NOx, NO, NO2, 
PM10, Elemental Carbon, Particle 
number 

 meteorological parameters: tem-
perature, relative humidity, atmos-
pheric pressure, wind 
speed+direction, global radiation 

 Noise: Lden, Leq, Lmin, Lmax, 
spectres, level statistics 

 Traffic data: number of vehicles (10 
categories, SWISS10) 

 road  yes  2003  

6 Camignolo  A2 road site 
 715430 / 106905 

 Air pollutants: NOx, NO, NO2, 
PM10, Elemental Carbon 

 meteorological parameters: tem-
perature, relative humidity, atmos-
pheric pressure, wind 
speed+direction, global radiation 

 Noise: Lden, Leq, Lmin, Lmax, 
spectres, level statistics 

 Traffic data: number of vehicles (10 
categories, SWISS10) 

 road  yes  2003  

7 Rothen-
brunnen 

 A2 road site 
 751720 / 180540 

 Air pollutants: NOx, NO, NO2, 
PM10, Elemental Carbon, Particle 
number 

 meteorological parameters: tem-
perature, relative humidity, atmos-
pheric pressure, wind 
speed+direction, global radiation 

 Noise: Lden, Leq, Lmin, Lmax, 
spectres, level statistics 

 Traffic data: number of vehicles (10 
categories, SWISS10) 

 road 
 
 yes  since 2003 

 
http://luft.gr.ch/index.p
hp?id=116&L=0&mess
station_id=d3d3d29b-
e94e-4227-972e-
891fbdb42ca5   

http://luft.gr.ch/index.php?id=116&L=0&messstation_id=d3d3d29b-e94e-4227-972e-891fbdb42ca5
http://luft.gr.ch/index.php?id=116&L=0&messstation_id=d3d3d29b-e94e-4227-972e-891fbdb42ca5
http://luft.gr.ch/index.php?id=116&L=0&messstation_id=d3d3d29b-e94e-4227-972e-891fbdb42ca5
http://luft.gr.ch/index.php?id=116&L=0&messstation_id=d3d3d29b-e94e-4227-972e-891fbdb42ca5
http://luft.gr.ch/index.php?id=116&L=0&messstation_id=d3d3d29b-e94e-4227-972e-891fbdb42ca5


Synthesis Report on environmental monitoring systems in the Alpine area EnvALP 

 EnvALP 
 

 

Switzerland 137/152 

 

 

No. Monitoring 
station 

Location (roadside/ 
track-side) 
Coordinates (x/y) 

covered parameters and indicators  Transport 
modes 
 

Consideration of alpine 
areas 

in operation since? 
reporting frequeny 

Sources 

840 Wichtrach  railway, Corridor 
Rotterdam-Genova 

 610230 / 18628041 

 Noise: Leq, Lr,e, TEL 
 Traffic: Number of trains, type of 

trains, number of axles, train length, 
speed 

 railway  no  2003 http://www.bav.admin.ch/l
s/01300/index.html?lang=
de 
 

9 Itingen  railway, Corridor 
Rotterdam-Genova 

 626930 / 257340 

 Noise: Leq, Lr,e, TEL 
 Traffic: Number of trains, type of 

trains, number of axles, train length, 
speed 

 railway  no  2003 http://www.bav.admin.ch/l
s/01300/index.html?lang=
de 
 

10 Steinen  railway, Corridor 
Rotterdam-Genova 

 689270 / 210850 

 Noise: Leq, Lr,e, TEL 
 Traffic: Number of trains, type of 

trains, number of axles, train length, 
speed 

 railway  no  2003 http://www.bav.admin.ch/l
s/01300/index.html?lang=
de 
 

Table 30: Detailed information on monitoring stations Switzerland 

Reference codes measuring stations: geographic coordinates in decimal degrees (latitude, longitude) 
 

 

 

                                                      

40 see Figure 20 
41 Swiss national grid (CH1903/LV03) 

http://www.bav.admin.ch/ls/01300/index.html?lang=de
http://www.bav.admin.ch/ls/01300/index.html?lang=de
http://www.bav.admin.ch/ls/01300/index.html?lang=de
http://www.bav.admin.ch/ls/01300/index.html?lang=de
http://www.bav.admin.ch/ls/01300/index.html?lang=de
http://www.bav.admin.ch/ls/01300/index.html?lang=de
http://www.bav.admin.ch/ls/01300/index.html?lang=de
http://www.bav.admin.ch/ls/01300/index.html?lang=de
http://www.bav.admin.ch/ls/01300/index.html?lang=de
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A.8 Overview of monitoring stations in the Alpine area 

In addition to the general overview on the existing monitoring systems, available information and data 
sets on monitoring stations in operation in the Alpine area has been screened and data on different 
monitoring stations in the alpine area has been collected. The main sources are: 

 Data used in the 2007 State of the Alps Report from the Alpine Convention – Transport and Mobil-
ity in the Alps (Alpine convention) 

 The iMONITRAF project 
 the Swiss Air quality monitoring system including the dedicated monitoring stations along the al-

pine road and rail corridors 

So far the data base contains 434 monitoring stations, however, several stations are present in all 
three data bases: 

  Austria France Germany Italy Liechten-
stein 

Slovenia Switzer-
land 

Total 

Alpine  
Convention 105 26 9 125 2 3 9 279 
iMonitraf 2 8   12     7 29 
FOEN             126 126 
Table 31: Data base on monitoring stations 

In a next working step, the 3 data bases have to be integrated into one new data base according to 
the following criteria: 

 Reduction of duplications 
 focus on stations close to the major transalpine corridors (road and rail) 
 availability of monitoring data (some stations might be out of operation in the meantime) 

Based on an aggregated database on monitoring stations the specifications of this database have to 
be defined (which pollutants are covered, available time series, access to data etc.). After this proc-
essing step a GIS based visualisation of the existing monitoring system is possible. The following map 
provides a first overview on the current data situation:
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Figure 79 Monitoring stations in the alpine convention perimeter based on the current data sources (1st draft).  
Legend: blue spots = stations of the Swiss Federal Office for the Environment (FOEN) 
 red spots = stations covered by the 2007 report of the Alpine Convention 'Transport and Mobility in the Alps 
 green spots = stations of the iMONITRAF project 
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B. International monitoring systems, research projects in the area and activities of the 
Alpine Convention 

B.1 Factsheets international monitoring systems and research projects 

B.1.1 Overview  

System Environmental categories 
covered 

Transport 
modes  

Spatial delimita-
tion 

Considera-
tion of alpine 
areas 

Update Frequen-
cies 

Additional information Sources 

Alpine convention: 
Transports and mobil-
ity in the Alps - Report 
on the State of the 
Alps 2007 

 infrastructure 
 air quality 
 Noise, health aspects 
 social/economical indicators 
 traffic policies 

 road 
 rail 

 Alpine Conven-
tion perimeter 

 yes  single project, no 
update so far 
(most recent data 
from 2005) 

  http://www.alpconv.org/
en/AlpineKnowledge/RS
A/transportandmobility/
Docu-
ments/RSA_eng_20071
128_low.pdf 

EUROSTAT 
Sustainable Develop-
ment Indicators (SDIs) 
used to monitor the EU 
Sustainable Develop-
ment Strategy (EU 
SDS)  
Theme: sustainable 
transport 

 Energy consumption 
 NOx emissions 
 Particulates emissions 
 GHG emissions 
 People killed in road acci-

dents 

 road 
 rail 
 modal split 

 EU 27 countries 
 candidate coun-

tries 
 Switzerland, 

Norway 

 no  Monitoring re-
port: every 2 
years 

 Update indica-
tors: ongoing 

  http://epp.eurostat.ec.eu
ropa.eu/portal/page/port
al/sdi/indicators  

EEA-TERM 
Transport and Envi-
ronment Reporting 
Mechanism 

 Transport demand 
 energy consumption/fuel 

consumption (AirBase, Con-
vention on Long-range 
Transboundary Air Pollution 
LRTAP) 

 GHG emissions 
 air pollutant emissions 

 road 
 rail 
 waterways 
 air 

 EU27 
 Switzer-

land/Norway 
 for specific coun-

tries 

 not explicit  Annually   http://www.eea.europa.
eu/themes/transport/ter
m/introduction#  
AirBase: 
http://www.eea.europa.
eu/data-and-
maps/data/airbase-the-
european-air-quality-
database-6  

http://www.alpconv.org/en/AlpineKnowledge/RSA/transportandmobility/Documents/RSA_eng_20071128_low.pdf
http://www.alpconv.org/en/AlpineKnowledge/RSA/transportandmobility/Documents/RSA_eng_20071128_low.pdf
http://www.alpconv.org/en/AlpineKnowledge/RSA/transportandmobility/Documents/RSA_eng_20071128_low.pdf
http://www.alpconv.org/en/AlpineKnowledge/RSA/transportandmobility/Documents/RSA_eng_20071128_low.pdf
http://www.alpconv.org/en/AlpineKnowledge/RSA/transportandmobility/Documents/RSA_eng_20071128_low.pdf
http://www.alpconv.org/en/AlpineKnowledge/RSA/transportandmobility/Documents/RSA_eng_20071128_low.pdf
http://epp.eurostat.ec.europa.eu/portal/page/portal/sdi/indicators
http://epp.eurostat.ec.europa.eu/portal/page/portal/sdi/indicators
http://epp.eurostat.ec.europa.eu/portal/page/portal/sdi/indicators
http://www.eea.europa.eu/themes/transport/term/introduction
http://www.eea.europa.eu/themes/transport/term/introduction
http://www.eea.europa.eu/themes/transport/term/introduction
http://www.eea.europa.eu/data-and-maps/data/airbase-the-european-air-quality-database-6
http://www.eea.europa.eu/data-and-maps/data/airbase-the-european-air-quality-database-6
http://www.eea.europa.eu/data-and-maps/data/airbase-the-european-air-quality-database-6
http://www.eea.europa.eu/data-and-maps/data/airbase-the-european-air-quality-database-6
http://www.eea.europa.eu/data-and-maps/data/airbase-the-european-air-quality-database-6
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System Environmental categories 
covered 

Transport 
modes  

Spatial delimita-
tion 

Considera-
tion of alpine 
areas 

Update Frequen-
cies 

Additional information Sources 

iMONITRAF 
(INTERREG IIIB Alpi-
ne Space Programme) 

 Emissions and concentrations 
of air pollutants: NO2, NOX, 
PM10 

 GHG: CO2 
 Noise, exposure to traffic 

noise 

 road 
 rail 

 8 alpine regions 
 5 corridors (Fré-

jus, Mont-Blanc, 
Gotthard, Bren-
ner, Tarvisio) 

 yes  Project is fin-
ished, but activi-
ties in regions/ 
countries con-
tinue (see chap-
ter be-
low+website) 

 the project includes an impact 
analysis of different traffic man-
agement systems (ACE, ETS, 
Toll+) 

http://www.imonitraf.org  

Alpine Observatory 
CH-EU  
(Alpifret) 

 NOX, NO2, PM10 
 Noise (selected countries) 

 road 
 rail 

 Austria, Switzer-
land, France 

 yes, alpine 
measuring 
stations 
considered 
for Austria, 
Switzerland 
and France 

 annually    http://ec.europa.eu/tran
sport/road/non-eu-
countries_en.htm#  

European Monitoring 
and Evaluation Pro-
gramme (EMEP). 

 A scientifically based and 
policy driven programme un-
der the Convention on Long-
range Transboundary Air Pol-
lution (CLRTAP) for interna-
tional co-operation to solve 
transboundary air pollution 
problems 

 No trans-
port 
modes 

 Europe / North-
ern Hemisphere 

 More Euro-
pean / world 
scale 

 permantent  Basic research concerning e.g. 
monitoring and modelling   

http://www.emep.int/  

AlpCheck 
 
Alpine Mobility Check 
(INTERREG IIIB Al-
pine Space Pro-
gramme) 
 

 Air pollutants (NOx, PM10) 
 GHG (CO2) 

 road   inter alia Alpine 
corridors Bren-
ner, Gotthard, 
Fréjus 

 yes (specific 
corridors) 

 finished 2006 (no 
actual monitoring 
results available 
on the website) 

 Website and 
AlpCheck Infor-
mation System 
seems not to be 
in operation 
(Website 
http://dh.alpchec
k.eu/superweb is 
offline)  

 The main objective of AlpCheck is 
to create an Information System 
providing shared and comparable 
information on the actual status of 
the Alpine road transport network 
building on existing data sources.  

 The System takes into account the 
peculiarities of the various geo-
graphical contexts and the differ-
ent traffic typologies within the 
Alpine Space. 

 AlpCheck focuses on traffic count-
ing and traffic classificaton tech-
nologies.  

http://www.alpine-
space.org/alpcheck.html 
Final report: 2008 
http://www.alpine-
space.org/uploads/medi
a/AlpCheck_Final_Publi
cation_-_EN.pdf 
 

http://www.imonitraf.org/
http://ec.europa.eu/transport/road/non-eu-countries_en.htm
http://ec.europa.eu/transport/road/non-eu-countries_en.htm
http://ec.europa.eu/transport/road/non-eu-countries_en.htm
http://www.emep.int/
http://dh.alpcheck.eu/superweb
http://dh.alpcheck.eu/superweb
http://www.alpine-space.org/alpcheck.html
http://www.alpine-space.org/alpcheck.html
http://www.alpine-space.org/uploads/media/AlpCheck_Final_Publication_-_EN.pdf
http://www.alpine-space.org/uploads/media/AlpCheck_Final_Publication_-_EN.pdf
http://www.alpine-space.org/uploads/media/AlpCheck_Final_Publication_-_EN.pdf
http://www.alpine-space.org/uploads/media/AlpCheck_Final_Publication_-_EN.pdf
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System Environmental categories 
covered 

Transport 
modes  

Spatial delimita-
tion 

Considera-
tion of alpine 
areas 

Update Frequen-
cies 

Additional information Sources 

AlpCheck 2 
Alpine mobility check 2 
(INTERREG IIIB Al-
pine Space Pro-
gramme)  

 Emissions and concentrations 
of air pollutants: NO2, NOX, 
PM10 

 GHG: CO2 
 Noise, exposure to traffic 

noise 
 Air quality 

 road  Alpine Conven-
tion perimeter 

 yes  project finished   AlpCheck2 is a continuation of the 
international project for the area of 
the Alpine region in the framework 
of the INTERREG IIIB that finished 
in 2008. It is an international pro-
ject with the Slovenian participa-
tion. The main objectives of the 
project are modelling of traffic 
flows of heavy goods vehicles in 
the Alpine region and impacts of 
these vehicles on the environment 
of the Alpine region. Slovenia par-
ticipates in both key stages. 

http://www.omegacon
sult.si 
http://www.alpcheck2.
eu/ 
 
Project results so far 
not available online 

ALPNAP 
Monitoring and Minimi-
sation of Traffic-
Induced Noise and Air 
Pollution Along Major 
Alpine Transport 
Routes 
(INTERREG IIIB Al-
pine Space Pro-
gramme) 

 Air pollution 
 Noise 
 Main activities focused on the 

specific situation regarding 
the impacts of air pollution 
and noise in the alpine area 

 Road 
 Rail 

 Alpine area  yes  Project finished 
in 2007 

 The objectives of ALPNAP were to 
collect and describe up-to-date 
science-based methods to ob-
serve and predict air and noise 
pollution along trans-Alpine trans-
port corridors and to assess the 
related effects on health and well-
being. These methods can be 
used to assess the consequences 
of new transport infrastructures 
(roads and railways) already in the 
planning phase or to design ap-
propriate administrative or techno-
logical abatement measures 
against the violation of air pollution 
and noise limits.  

  Whole assessment chain begin-
ning with the utilisation of base 
data (traffic flow, topography, de-
mography, etc.) via observation 
and modeling of the mountain ef-
fects on the atmosphere, the dis-
persion of air pollutants and the 
propagation of noise, up to the 
health and environmental impact 
assessment. 

www.alpnap.org 

http://www.omegaconsult.si/
http://www.omegaconsult.si/
http://www.alpcheck2.eu/
http://www.alpcheck2.eu/
http://www.alpnap.org/
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System Environmental categories 
covered 

Transport 
modes  

Spatial delimita-
tion 

Considera-
tion of alpine 
areas 

Update Frequen-
cies 

Additional information Sources 

TRAENVIA Project 
 

 Emissions and concentrations 
of air pollutants: NO2, NOX, 
PM10 

 GHG: CO2 
 Noise, exposure to traffic 

noise 
 Air quality 

 road  Maribor – Milan - 
Barcelona 

 yes  Project is fin-
ished 

 JRC – IES Institute for Environ-
ment and Sustainability   

 (ISPRA, ITALY) 
 

 

              
Table 32: Selected international indicator and monitoring systems. 
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B.1.2 Additional information for international monitoring systems and research pro-
jects 

This chapter provides in-depth information on specific monitoring systems and projects. 

iMonitraf 

Most Alpine countries and regions affected by transalpine traffic have implemented different regulatory 
and market-based instruments to reduce transport related impacts. However – due to weak coordina-
tion – there are no synergies but risk of unwanted distributional effects (e.g. traffic shifts between ad-
joining corridors). 

With the goal of developing a common strategy to cope with the challenges posed by rising traffic vol-
umes, several regions42 along the transit axis Fréjus, Mont Blanc, Gotthard, Brenner and Tarvisio 
joined forces in the frame of the projects MONITRAF (2005-2008) and iMONITRAF! (2009-2012), both 
funded through the Alpine Space Programme. Based on the important milestone of the iMONITRAF! 
strategy which has been signed in Lyon in May 2012, the regions have agreed to continue their coop-
eration with regional funding with the help of a Coordination Point. 

Today’s environmental state and measures 

The project first defined a set of indicators which would allow examining and comparing the environ-
mental impacts along the different corridors. Monitoring-data of air quality and noise pollution as well 
as toll prices, traffic numbers and other data were collected and compared. The results were published 
in a web-GIS-system on the project website www.imonitraf.org. 

In the meantime, the best practice measures which were already implemented along the different cor-
ridors were evaluated in a so called Best Practice Guide. Based on this overview on measures, poten-
tial common measures for the strategy have been discussed with political representatives. Along the 
four policy pillars "Information", "Limiting impacts, "Modal Shift" and "Passenger Transport", the Best 
Practice Guide provides detailed information on success factors of existing measures, their impacts as 
well as their implementation process.  

In general, both regulatory and marked-based measures were implemented. Most regions use regula-
tory measures like driving bans and speed limits to reduce the negative impact of traffic. In some re-
gions, regulatory measures are also used in the frame of model shift policies. Also, nearly all regions 
have implemented some kind of road charges or tolls, however with different objectives (financing 
and/or modal shift). Marked-based approaches also include subsidies for rail freight traffic. The follow-
ing figure gives a schematic overview on the different measures (Figure 80 

                                                      

42 Rhône-Alpes, the autonomous Province of Bolzano, the autonomous Region of Aosta Valley, the Piedmont Region, the Friuli-
Venezia-Guilia Region, the Canton of Ticino, the Conference of Governments of Central Switzerland and the Land of Tyrol as 
well as (for technical support) the European Academy of Bolzano 

http://www.imonitraf.org/
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Figure 80 Regulatory versus market-based measures, Source : Best Practice Guide, iMONITRAF!, 2010 

For the most promising measures  

 strict enforcement with HGV control centres, 
 sophisticated driving-bans to ensure security and to limit air pollution, 
 support for combined transport, 
 HGV fees with mark-up for sensitive areas, 
 sectoral driving ban,  
 improve attractiveness of public transport for passenger transport 

 
a possible transfer to other regions was outlined. 

Detailed information on regional and national measures is provided in the Best Practice Guide which is 
available on the iMONITRAF! website (http://imonitraf.org/i4Def.aspx?TabId=364). The Annex to the 
Best Practice Guide provides in-depth factsheets to all regional measures as well as overview tables. 

The Annual Report 2013 of the iMONITRAF! network (http://imonitraf.org) provides an update to the 
Best Practice Guide. Several new measures and crucial revisions of measures are outlined and the 
implications for the strategy discussed. 

Scenario-analysis and common strategy 

To visualize traffic flows and environmental effects of several scenarios in 2020, a scenario analyses 
based on the UNEP/EEA DPSIR-framework has been developed. This DPSIR system serves as a 
decision making tool since it shows an integral picture for a number of specific indicators and targets: 

 D = Driver: Freight traffic volume 
 P = Pressure: Two indicators for emissions of air pollutants and GHG 
 S = State: Ambient air quality 

http://imonitraf.org/i4Def.aspx?TabId=364
http://imonitraf.org/
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 I = Impact: Number of inhabitants exposed to traffic noise 
 R = Response: Common measures taken to reduce environmental burden 

This system allows the comparison of traffic with corridor-specific, dynamic thresholds. The results 
show the need to implement a coordinated cap-and-trade-system in order to limit the impact of trans-
alpine traffic to a minimum (Figure 81). 

 
Figure 81: Evaluation of policy scenarios for Tirol with the DPSIR-System, Source: iMONITRAF! Synthesis, 2012 

During a Transport Forum in Lyon on May 31st, 2012 politicians from the regions agreed to a common 
strategy which recognizes the high pressure from transalpine traffic and underlines the need for com-
mon measures in order to achieve modal shift and to support technological innovatioins. But the strat-
egy also acknowledges a need for additional measures in order to make transalpine traffic more sus-
tainable. Therefore in the long term, a common steering instrument based on a cap-and-trade system 
is envisaged. In the short- and medium turn, it will however be important to also consider the potential 
of a Toll Plus system as the general principles are already accepted on national and EU level. 

The project continues for the next years. One of its main focuses lies on annual updates of environ-
mental and traffic data as well as on the support of measures which are in line with the strategy. 

 

TRAENVIA Project 

TRAENVIA's (Transport and Environment: an Integrated Analysis) objective is to assess and compare 
the environmental and socio-economic impact of difference transport modes along the extended 
Trans-European Corridor V, running from Lisbon to Kiev. The project studies new concepts for all 
types of surface transport, such as road, rail and waterborne and looks to find the appropriate balance 
and integration. Countries participating in the project are Slovenia, Spain, Italy, France, Hungary, Por-
tugal and Ukraine. 

Objectives:  

 To measure and compare the real world emissions from different transport modes (road, rail and 
short sea shipping) accounting also for severe situations (e.g. traffic jams in road transport, ship 
cold starts in ports, ...) 
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 To assess the impacts of the emissions from different transport modes on the air quality along the 
corridor and related health impacts. 

 To evaluate the contribution of the transport sector to the urban air quality. 
 To assess the potential environmental benefits of non-road transport modes (short sea shipping, 

railways) and new transport technologies (alternative fuels and power trains – hydrogen)). 
 Support to the European policymakers by contributing to an analysis of the possible transport 

scenarios/strategies with their impact along the corridor.   
 

Selected project results: 
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B.2 Activities within the framework of the  Alpine Convention 

B.2.1 Remarks of the Permantent Secreatriat of the Alpine Convention regarding the 
co-operation between EnvALP and the activites in the framework of the the 
Alpine Convention. 

As observer in the EnvAlp Working Group, the Permanent Secretariat of the Alpine Convention would 
like to clarify the works presently carried out in the framework of the Working Group Transports of the 
Alpine Convention. 

The present mandate of the working group Transports of the Alpine Convention foresees two main 
points related to the work carried out in the Zurich Group. 

 Liaising with the Zurich Process Group and exchange information on the activities related to 
transports, as for example road safety 

 On the Art. 15 of the Protocol: elaborating a reference document to record “the state, develop-
ment and use of or improvement in large-capacity transport infrastructure and transport systems 
and the reduction in environmental damage”  

This second task is carried out by establishing a GIS system including a set of data collected and pro-
vided by the Contracting parties of the Alpine Convention. With the received sets of data, the French 
representatives organized the technical production of the system which is in the finalization phase. 
Presently the concrete results are not available. The reference document focuses in particular on the 
following types of data: rail and road network characteristics, programs and projects of network devel-
opment (capacity increasing and damage reduction), change in vehicle fleet (light duty vehicles and 
HGV).  

Concerning the mandate of the EnvALP working group, understanding its spirit and defining in the 
best way the extent of work to be carried out are tasks to be discussed inside the Working Group and 
by the Steering Group. 

The Permanent Secretariat of the Alpine Convention would regard as beneficial an assessment on the 
environmental effects of heavy vehicles transports crossing the Alps and more specifically on the 
benefits that traffic management systems can bring from the environmental point of view is needed 
and essential. Obviously, in order to allow accomplishing this work in the framework of the Alpine 
Convention, a clear support and mandate by the Contracting Parties would be needed. 
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