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2. Executive Summary

2.1 Projectobjectives

The objective of the INTEGREEN project is to introduce and validateeraonstrative
system that is capable to provide a detailed and integrated assessment oftiime reaffic

and environmental conditionshe latter ones to be intendedtiban terms ofair pollution
levelsandgreenhouse gas emission¥he system is primarily thought to be used in a urban
scenario, even if it could be applied in more general sense even to otherbaonroad
environments (e.g. highways), and is going & dmpirically evaluated within the city of
Bolzano, an alpine city located in the north of Italy within the South Tyrol region. The added
value of the INTEGREEN system is not primarily in éishanced monitoring capabilities

even if the approach which moposed is rather new at the stateart, and covers certain
aspects such as the mobile air pollution monitoring which are still at a research stage. More
specifically, the idea is to build this integrated approach by properly fusing data gathered by
fixed stations and mobile units be installed on board of existing vehicles, both capable to
give indications aboutaffic and air pollution condition§~igurel). From an environmental

point of view, data are used order to feed on a retime basis anodelling chainwhich is

able to estimate both the emissions generated by urban traffic and the dispersion of pollutants
in the air.

INTEGREEN architecture

Eco-friendly
policies support

WEB

w

Environmental
superV|5|or center

Info Mobility
information

(Improved) static
environmental data

Dynamic
traffic data

Info Mobility
information

WL Dynamic
™ environmental data

Figure 1: Thehigh-level architecture of the INTEGREE\stem.

The most important output of INTEGREEN as a system will be above all in the possible use
cases that the introduction of such a monitoring instrument will be able to put into practice. In
fact, traffic operators will be in the conditions to use ia@-time information provided by

this system in order to test and validate spe@ticfriendly traffic management policies
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such for example the dynamic and adaptive control of traffic actuators (e.g. traffic lights) or
the sharing of specific reéime travel information to local engsers. In a future perspective,

this system, if further exploited in direction of connected technologies, could be used in order
to introduce very advanced policies and schemes, e.g. providing credits or incentives to user
presenting spe-Er f e odIliyedalhebexpgediation dse to .empirically
demonstrate that these enhanced strategies are in the condition to determine a reduction of air
pollutants levels as well as G@missions in the order of 3% in line with the reduction
potential indicated by several studies available at the-statg. The relevancy of this gain, if
compared to the reference situation at the project start, can be further amplified by an
increasecenvironmental education of all nobility participants ; the role of local travellers

in the project is therefore of upmost importance in order to ensure that a wide and solid
environmental impact can be determined thanks to the project activities.

For this reason, the project proposes ghtr integration approach, this time trying to
complement technological with dissemination and awarer@sieig actions targeting not

only the public audience as a whole but also specific focus groups such as students, driving
schools and others. Than&kso to several policies and initiatives embraced in the past years
by the Municipality of Bolzano in this domain, such as for example the creation of an
extended bicycle road network in the city, local inhabitants have already demonstrated to have
develped a real sustainable mobility culture. This has been confirmed by several modal split
analysis, which have revealed the leading position of the city of Bolzano at an international
perspective, with less than 40% choosomgaverage private motorized Vecle for a urban

trip. Given the boundary conditions explained before, the challenge that the city is trying to
face is more related to the improvement of the behaviour of commuters and occasional
travellers, in particular tourists. Last but not least, IRTEGREEN project aims to provide

an importantontribution at European level at different layers. First of all, the project does

not only represent airect implementation of the existing directives.g. Directive
2008/50/EC on ambient air quality awtkaner air for Europe; indeed, the results of this
demonstrative project could be used by the European Commission in order to update and
further develop the legislation and policies in different domains, including transportation one,
in order to have muchmore integrated and accurate approaches for the joint management of
traffic and environmental conditions in urban areas. On the other side, the project aims to
create thebasis for active cooperation and bestactice exchanges with numerous
organizatonat Eur opean | evel, and provide a refer
tools, guidelines and other useful material for other local administrations that may be
interested to replicate the INTEGREEN experience in other environments.

2.2 Key intermediate deliverables and outputs

Key intermediate deliverablesd outputgroduced by the project asemmarized imablel.

Action Deliverables Outputs
Management e D.1.2.1 Al nit e Project Management Handbook.
reporto e Project accounting system with copy
e D. 1. 2. y&arfinkncial s the supporting documentation of all
reportao beneficiaries.

e D. 1. 2.3 fSeco e Final CostStatements.
reportao

e D.1.2.4 AFi na
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reporto

Requirements e D.2.1.1 ASupe
components re
e D. 2. 2.1 AMobi
requirementso

In-depth analysis of baseline
conditions, current environmental
issues, and potential optimization
margins.

Analysis of user needmsd use case
scenarios.

Definition of functional architecture of
the system, and identification of syste
requirements.

System design

D . 3 . Oata nandgement
unit and environmental
stations frontend desiga

e D. 3. @n.b@ardfraffic and
environmental monitoring
unito

High level desigrof INTEGREEN
system (based on standardized
architecture FRAME).

Design of fixed traffic and air quality
monitoring network.

Design of a lowcost system for the
automatic monitoring of vehicular
travel times.

Design of the mobile system
components (otboardenvironmental /
traffic monitoring units, telematics
unit).

Design of the automatic elaboration
tasks for the calculation of traffic
conditions and air pollutants emission
and dispersion.

Design of the prototype tools and
services for operators and local
travellers.

System e P.4.1.1:fiData management
implementation unit prototyp@

and integration  , #p 4.1.2: Vehiclgo-centre
front-end and web interface
designo
e P.4.1.3:nEnvironmental
stations frontend prototypé

e P.4.1.4fOperators centre wel
interface pototype

e P.4.1.5:Public web interface
prototype

e P.4.2.1:f0Onboard traffic
monitoring unit prototype

Implementation of the enhanced stati
traffic and air quality monitoring
system

Installation of the Bluetooth detectors
for the vehicular travel times
calculation

Development of the Supervisor Centr
prototypeand of the automatic
elaboration tasks.

Developnent of the endisers
applications.

Development of the mobile system
components

! Deliverables merged with the one produced in Action n.8, as already proposed in the Inception Report and

approved by the EC.
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e P.4.2.2:0On-board o
environmental monitoring uni
prototype o

e P.4.2.3:10n-board telematics
unit prototyp@®

e P.43.1AINTEGREEN system
demonstratay

Integration of the mobile system
components in a test vehicle.

Integration and connection of all syste
modules with the data center layer of
the Supervisor Centre.

Test & e D.5.1.1:A0n-board modules e Techncal verification of system
Validation andsupervisor centre test components in real scenario.
resultso e Consolidation of a Test Bed plan and
e D.5.2.1:fiTest Bed plan and an overall assessment methodology
test scenarias (based on standardized FESTA
e D.5.2.2:fiTest Bed plan approach).
validation and INTEGREEN e Quantification of the environmental
benefits assessment gain associated to selected pilot use
e D.5.3.1:Quantitative impact ~ C3S€S
of ecofriendly traffic policie® e Longterm deployment of the mobile
system on a public transportation
vehicle.
e Preliminary testing and assessment O
firspofhecbeso str
o Assessment of the level of fulfilment ¢
initial user®needs.
¢ Identificationof most impacting
environmental tffic policiesfor the
city of Bolzano.
e Consolidation of the project
contribution to the EU policies.
Awareness e Dissemination and networkinie Dissemination Plan.
raising etz lEped e 5 permanent notice boards.
campaign

Project website and profiles on
Facebook and Twitter.

5 large scale events with users.

3 press releases, 1 press conference
TV / radio interviews, 2680 presences
on media channels in occasion of larg
scale events.

3 local publications.

1 teeming figure picture
(Awi mmel bi |l do) .

3 workshops.

VMSs used for educational purposes
during largescale events.

20 meetings with target groups.
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e 9 |ocal stakeholders active involved.

Networking & Dissemination and networkinie 4 presentations at international
transnationality activities report confeences (with other 3 in 2015 afte
the projectds end

¢ 4 networking events.

e contacts with 7 EU networks.

e inclusion in 2 networks.

e 5 new project ideas developed.

Monitoring e D.8.1:fReport Check Pointdl e Definition of monitoring procedure an
o D.8.2:Report Check Pointe  indicators.

o D.8.3:fiReport Check 8int 3 ¢ Execution of five specific monitoring
e D.8.4:fReport Check Paint3! analysis, covering different project

periods.
¢ D.8.5:fReport Check Pointdb
Audit e D. 9.1 AAudit e Produ¢ i on of auditéd
certificatebo
After-LIFE e D. 10. 1-LIFEAf t er e Production of AfterLIFE
communication communi cati on communication plan

Tablel: Key deliverables and outputs of INTEGREEN.

Testing and validation activities havengenstrated that thatroduction of the first eco-
friendly traffic policies (speed detection enforcement systemnaffic light cycles
optimization, enelsers applications has produced on averagelaction of emission in the
order of 15%, but withhighervalues in case of high traffic loadglonitoring activities have
demonstrated the positive impact of the project, with an oveeallction of traffic
emissionsof about 3-5% and adecrease in the usage of motorized modes of aboub%,
and areduction of air pollutant levels in the order of 510%.

2.3 Final Report structure

The report is structured as follows. Chapter 3 provides an overall introduction to the problem
targeted by INTEGREEN, and its expected longer term results. Chapter 4 covers the
administative part, with a description and an evaluation of the management Spfitaned

by the project beneficiaries. ChapterlBstrates in a detailed way what has been carried out

in each technical and dissemination action, includeny evaluation of the rpject
implementation and an analysis of the ldagn benefits. Chapter 6 covers the financial part,

with a summarized presentation of the costs incurred in each cost category and in each project
action. Comments about the annexed financial statemenitscarded as well in this section.
Chapters 7 and 8 indicate the list of technical and financial annexes that are delivered together
with this Final Report, respectively.
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3. Introduction

3.1 Background, problem and objectives

The environmental problem targged by the INTEGREEN project is related to ihgact
that vehicular traff ialpinebrbas eneironmanflherchallengétai r o
be addressed is twofold: on one side there is an increasing need to continuously monitor and
keep under adrol the correlation between environment and traffic, and on the other side
there is an increasing demand for mobility by citizens and foreign travellers in general. In
order to respond efficiently to these opposite requirements, which tend to becomanchore
more urgent in light of the current urbanization processes, the European Commission as well
as the Italian Ministry for the Environment, Land and Sea have clearly indicated to adopt at
local level a moréntegrated approacto urban management polisieThehypothesis at the

base of the projectis to empirically verify that through an integrated use of ITS, mixed with

a set of specific awarenesasing activities, it is possible to demonstrate that greenhouse gas
emissions, as well as air pollutionvéds can be reduced withokardly limiting the mobility

of people and good#More specifically, the idea is to demonstrate the-megligible positive

W

ef fect t $ofi measures ,t aliinkd&i for example the change

haveonhe wur ban environment, in particular if

c

incentivising sustainabl e meofbriile ntdyl yhoa btirtasf.f i/

there is the need to haveralidated monitoring systeeapable to give, oa realtime basis, a
guantitative overview of both traffic and environmental conditions. The proposed solutions,
which is rather new at the stadéart, is to combine fixed and mobile measurement stations
capable to collect data on both the domains @rest, in order to put the premises for very
detailed correlation analysis between the emitting source (traffic) and the surrounding
environment. On the base of this information base, aided at central level though proper
numerical models and data elabaratichains, traffic operators will be in the conditions to
have a more comprehensive overview of the overall traffic situation (including its
environmental impact), and to have the quantitative basis for applying on a dynamic basis
specific traffic controf management policies, with the perspective to significaetiyice the

time to reactionto a specific event and more ambitiouslyttansformreactive actions in
proactive onesin this future scenario, a crucial role is going to be played by the aligylabi

of advanced RTTI service® local travellers, who will be then in the conditions to make
more efficient travel choices (not only in space but also in time and in the transport mode
domain), both in the pferip phase and also while @aute. The finhobjective of the project

is to demonstrate that in an environment like the one of the city of Bolgaisokind of
integrated and advanced approach could determine a reductiorn, @n@€3ions in the order

of 1530%0 dependi ng on tefef dcetv etl hatf diinfefregri enngto
policies and other awarenesssing activities have had.

3.2 Expected longer terms results

INTEGREEN could provide valuable inputs to the implementation, updating and
development of European Union environmépialicy and legislation, both in terms pbvel
technological solutionsas well as in terms ofintegrated approachefor the joint
management of traffic and air_pollution in_an urban area On a local perspective, the
expected result on the long term pdriz to demonstrate not only that INTEGREEN is
technically valid, but also that sconomically sustainabkend in the conditions to keasily
exploitedin otherareas

Final Report LIFE+10 ENV/IT/ 000389 #Al NTEGREE NI



4. Technical part

4.1. Technicalactions

This part of the Final Report presents in details the technical progress, per task, of the on
going project actions which are not covered in other part of this document, namely A&i
(Requirements), Action n.3 (system design), Action n.4 (system implementation &
integration), Action n.5 (test & validation) and Action n.8 (monitoring); the progress of
Action n.6 (awarenessising campaign) and Action n.7 (networking & traraionality) is
presented in the following paragraph. Timethodology followed by INTEGREEN for its
technological implementation is thendodel engineering process, which is a quite common
approach for similar IT®riented initiativesKigure?2).

o e e o e e e e e e e e e P o e e e e e e e e e o o e

I
I
User needs & . = Validation
I
I

[
[
|
Usecases WEZZ iz 7l — Testsite
N

Action n.2
B oom o o o e e o m e e el = o= e e N e e e e e e = - -

time

Figure 2: TheV-model process followed in the technological level of the INTEGREEN project.

4.1.1 Action 2: Requirements

Expectedoutputs: The expectedutputsof Action n2 are acouple of reportswhich have to
clearly detail the set of functional and ndnnctional highlevel requirements of the
Supervisor Centre and the mobile system of the INTEGREEN architecture.

Achievedoutputs:twod et ai | ed requirement sd anvanhoges i s,
process presented above, were completed and documenkddre specifically the
achievements obt ai medeethafollevangh acti onds t ask

Task2.1 fiSupervisor Centre componedtghis task hadeen mainlymanagedy CBZ and
TIS andcoveaedthe followingactivities

e deepanalysis of the mobility, traffic and air pollution in the city of Bolzano;

e extensiveinvestigation of the monitoring systems that are already in uséor
controlling traffic and air pollution conditions in the city;

e compktebaseline assessment stugdysed during the testing activities of Action n.5
as a reference for thguantiication ofthe environmental improvements determined
through INTEGREEN;

¢ identification of thereferenceusers and stakeholdersof the INTEGREEN sgtem,
and their reference needs to be addressed,;
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consolidaibn of the set ofpre-trip and en-route inefficienciesthat have a negative
environmental impact in the targeted urban scenario;

definition of a set of referencese caseshat could reduce the imapt of the targeted
inefficiencies;

specifcation ofthe referencénigh-level architecture of the INTEGREEN system
by also taking into account the studies and the indications available in the I'F8fstate
art(Figure3);

identification ofthe referencéunctional and non-functional requirements for each
of the system components of the Supervisor Centre.

Public WEB
interface e

/// / Clients layer

7
=T I,
% B L LN N NENNN] - .- o N o m======- -
]
C [, | Public broadcast channels : YMS Traffic lights 3rd parties | y | Public [P channels |
CP g front-end y| front-end frant-end front-end 1 front-end i
-t . = L J L J L J W oy
sE| =TT A== - M Y i A TTTTT [ Sl
[ =4
[
— Data center dispatcher
- rr L L L L -
= |, /,———'}\ .. G ] ) ‘I Cperators
- IV S I ' ‘ Post-elaboration task g WEB interface
] 1 T I A N
- | ' -l IIIIZIIZIIZIZIZZIIIIC
O 1 s - y ‘1.
L= 4——> i ! Traffic simulation
S | Database ' ‘ Elaboration task )..—p S planning
U [] [ ] :
S L] L] P A
i ] . Diata
g N ‘ Pre-elaboration task ‘ ' Management
. * "‘,_____\- ____________________________ e Unit
Data center collector
n f A t A ﬁ A 1 A t A
8 memmlm ey e mm--, oo mE==— p .
1 1 : b
‘5 w || Vehicle : s Traffic statio : Parking g Environmental : User
o Q |,|data-source | 4| o |data-source |, data-source i station ' data-source
@ %’i - J Y S . J | a| datasource 3| U .
1] - ‘ ~ 4 - > - * - ----- —_— (T
"a Meteo 3rd parties Operators ‘ Wideo degtrllr?gt]lfun
(] data-source | data-source data-source data-source d
N Ji . ; | L : data-source.
7 7 77/, Sources layer
Vehicle-to-Centre  Traffic sensars .
Frontend Front-end Environmental

stations Front-end

Figure 3: Thespecification of the higkevel architecture of the INTEGREEN system.

Most relevant results can be summarized as follows:

these studies haveonfirmedthe presence ofelevant optimization margins with
respect to the locanvironmental baseline conditionsandthe significant role that
INTEGREEN can havéor reducingthe envionmental impacproduced by mobility
and traffic inefficienciesn the city The INTEGREEN system has been conceived as a
real-time aid for traffic operators to introduce advanced dynamic mobility
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measures which can efficienthicomplementthe road infrastructure improvement
actionsdefined in theJrban Mobility Plan 2020;

e as far as thair pollution level are concerned, the historical measurements taken by
the official air quality monitoring stations have offered a clear evidence of the
necessity to proply manage in first place the high levelsN®, concentrations The
environmentatoncern related tBM levelshasstronglyreduced in the last years, but
this will need to be further reconsidered when the new regulations reldR&ah twill
enter intoforce

e thebaseline assessment analydigasmainly focused on the quantification of the real,
microscopic environmental impactassociated ttypical urban trips, expressed in
terms of produced emissions. Preliminary field measurement campaigns allowed to
empirically confirm that all evaluated microscopic factors (i.e. traffic conditions, route
peculiarities, driving styles, navigation factor) play an important role in the amount of
CO, emissions produced by motorized vehigles

¢ thesecampaigs also clearly evidencal the strong temporal variability of traffic
conditions within the city This was an important indication for the project
implementation, since this resuliggeseéd as possible efficiency measure to foster
more ontemporal navigation strategies(i.e. recommendindravellers to start their
travels at a specific time) instead ofassical spatial navigation strategies(i.e.
recommending travellers the bestite in the current situation)

Task 2.2 fiMobile system: this task has been mainly managedAiy in cooperation with
TIS and CBZandcoveredhe followingactivities

e deep analysis of the stavé-art intraffic and environmental monitoring techniques
on board of mobile probes

o comprehensivevaluation of all existing vehicular fleetsdriving cortinuously in the
urban area of Bolzano;

e specification ofthe referencéiigh-level architecture of the INTEGREEN mobile
system including all the differenfunctionsthat this unitmust be able to perform
(Figured);

e identification ofthe referencéunctional and non-functional requirements for each
of the system components of the mobile system.

Most relevant results can be summarized as follows:

e this initial stateof-art investigation has confirmed on one side thereasing
maturity of mobile monitoring technologies in particular in theenvironmental
domain and on the other stdheincreasing interestin their application foreal-time
environmental traffic managementpurposes. This result has confirmed the niyvel
of the approach proposed in INTEGREEN, and the concrete opportunity to widely
share and replicate this approach within other similar European areas;

¢ theanalysis of telematics systems deployed in existing flegisculating in Bolzano
has confirmed thano significant technological limitationscan jeopardize the future
possibility to use these vehicles as mobile probes. A further opportunity was also
identified in the car sharing service, that at the time of the analysis was still in the
planning phase.
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Figure 4: Thespecification of the higtevel architecture of the INTEGREEN mobile system.

Indicators of progress milestone M.2.1 (system requirements) has been achieved. A more
detailed overview of the progress achieved btigkcn.2 is given infable2.

Indicators

Comments Reference

report

Baseline data for starting environmental Completed through specific D.2.1.1
situation assessment measurements analysis on the

field.
Supervisorscentre e Data management | Completed based on therdodel | D.2.1.1
functional unit requirements analysis process.

requirements ready | e¢ Environmental
stations fronend
e Vehicleto-centre

front-end
e Web interfaces
Mobile systems e Onboard telematics| Completed based on indicationy D.2.2.1
functional unit coming from the early design
requirements ready | e On-board traffic activities (reverse engineering
monitoring unit approach).
e On-board

environmental
monitoring unit

Table2: Evaluation of ndicators of progress for Action n.2.

Problems no particular issue has been encountered during the execution of these activities,
which have been supported and in some way extended thanks to the active cooperation not
only of all project beneficiaries, balso of local stakeholders as well.
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Comparison with the time schedulethe activitiesof this Action have been extended in light

of the partner change issuat occurred at the project start. Instead of finishing at M6
(February 2012), the Action wasllfucompleted only in M17 (January 2013)his new time
schedule washared withthe ECin the Inception ReportHowever, thanks to the new
competences brought in the project, i.e. two departments of AIT focusing respectively on the
requirements analysigVipbility Department) and on the design / implementation of the
mobile system (Safety & Security Department), it has been possible to more intensively
consider in the requirements analysis the indications coming from the activifesiai n.3
(design) th r o u greverse erfjineering appr oach. Thi s has been
parallel fulfilment of Task 2.2. and Task 3§ the two aforementioned departments, which
also supported TIS and CBZ in following a similar approach for the requirements and design
activities related to the Supervisor Cenfi@ask 3.1) At the same time, it is worth to be
mentioned how the temporal extension of this activity has made posslim¢teo include all

inputs and feedback received by users and stakeholMech have beernvolved in the

initial dissemination and awareneasgsing campaign activities. The outputs of Action n.2
have therefore reachedlevel of detail and initial investigatiowhich is significantly more
accuratethan originally foreseen, ankas allowedto speed up the following design and
implementation actions

Objectives achievability. the achievability of the objectives of this Actidrave been
confirmed.

Outputs: t he Acti on has pr oduSupetvisod Edntrevcempanbntse s D
requirements a n d D . Mobil2 .systemiirequiremedts whi ch wer e annex
Inception Report

Perspectives for continuing the action after the end of the projectthis Action has
managed to offer a comprehensive overview of the current mobility and air pollution
challenges in the city of Bolzano. All future project initiatives which will build upon
INTEGREEN can use the outputs of this Action (available in complete form on the project
web site) as a starting point. Preliminary investigations could be consideradsiagle
review or extension of these studies in light of the changed local conditions and deployments
as well as the technological enhancements.

4.12 Action 3: System design

Expectedoutputs: The expecteadutputsof Action n3 arefour deliverableswhich have to
clearly presenthe whole set ofspecifications and design choicagfsthe different components
of theSupervisor Centre and the mobile system of the INTEGR&ESem

Achieved outputs: four detailed design actions, covering the specificatiort paithe \-

model process presented abadvaye beerrompleted and documented. These actions include

the administrative work needed for the selection of the technicalcenbyactors and the

purchase of the durable goods as foreseen in the project propidsaisajor achievements
obtained in each actionés task have been the

Task 3.1 Super vi sor .Twsnaskrhas beer sainy managed by CBZ and TIS
andproduced the following outputs.

e High-level design of the INTEGREEN systenmthrough tle European Intelligent
Transport System (ITS) Framework Architectuteetter known a=RAME. The
choice of FRAME for generating a reference framework for the city of Bolzano has
determined remarkable added values for the project, in particular:
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o0 the speedip in the future process of designing the extension ofuhetional
capabilities of the INTEGREEN system

o0 the determination of ar ef er enc e nstandardi zed?o a
INTEGREEN systemthat other public administrations could refer to in order
to regdicate this pilot experience in other similar urban environments

The outputs produced lilie FRAMEtool, which are attached to deliverable D.3.1.1,
arefreely available for download together with the architecture itself on the project
website A graphica representation of the higlbvel INTEGREEN architecture
mapped in FRAME is given iRigure5.

Definition of the implementation choices of theenvironmental Supervisor Centre

as a whole, in particular as far as thtegratiorwith the actual Traffic Control Centre

of Bolzano Different integration scenarios have been evaluated and compared, even in
strict cooperation with the private company managing the hardware and software
components at the centre (Famas SysEemA.), involved in the project through an
external assistance service. The final decision has been to chéictias t r i but ed
integration scenarig with the Supervisor Centre to be physically implemented in the
IT infrastructure of TIS and logically ingeated with the Traffic Control Centre
through a protected and dedicated communication channel. Severatwedes have

been specified in order to ensure a+t@ak exchange of data between the Supervisor
Centre and the Traffic Control Centre.

Definition of the static traffic and air quality detection capabilities of the
Supervisor Centree Based on the results of the requ
the basic set of static monitoring stations has been selected, which include:

0 existing traffic statiasrear r anged f or the projectads |

0 existing traffic stations already properly configured;

0 new traffic stations purchased thanks to the project, combined with air quality
monitoring equipment;

o the official air quality stations owned by the Local Agenty the
Environment of the Autonomous Province of Bolzano;

o the official meteorological station owned by thigdrographic Officeof the
Autonomous Province of Bolzano.

The position of monitoring stations has been defined accordirgréference test
area in which toconcentratall project demonstration3.his area includethe most
important (and corepted) urban roads of the cityesidential digicts and the
industrial areaand virtually surround the A22 toll highway as wellA complete
geographicaloverview presenting the location of all traffic and air quality static
monitoring systems is given Figure6 andFigure?.

The design work covering the static monitoringmponents of the INTEGREEN
system has moreover included:

o thespecification of the interface with each existing stationTwo cases have
been distinguished:

A the re-arrangement of systems already controlled by the
Municipality of Bolzano. In this case, spéic works of improvements
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Figure 5: The highlevel representation of INTEGREEN within the FRAME architecture.



Figure 6: The map of théocation of thestatictraffic detectionpoints: existing traffc stationso bere-arranged
(green), existing traffic stationgpink), new combined traffic and air quality stations (red).

Figure 7: The map of the"3parties environmental statiors beintegrated in the INTEGREEN system:
meteorological and air pollution monitoring stations.
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