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The subject of this paper is an issue of strategic acoustf ereation in cities in accor-
dance with the, so called, EU Noise Directive (END 2002/48) Rolish law related to this
directive (act “Environment Protection Law”). The authoifsthe paper represent a consor-
tium of research entities which since autumn 2003 have beplementing a research project
No 6T07 2002/C.05779 “Development of the national systerreétion and exploitation of
digital acoustic maps of large and middle-sized cities foppses of professional spatial plan-
ning and educational aims”, co-financed by the Committeec@rgific Research (KBN). The
basic methodological assumption of this project is develept of the technology of a strate-
gic acoustic map creation as an autonomous layer in thegbp@gographical) Information
Systems (GIS), currently used for many purposes by Polisl lgovernments. This article
presents the progress of development of this project irhisetbasic aspects: map informa-
tion processing aspect, acoustic aspect and an aspect agmgra complex research and
application activity. In particular, there were emphagdispecific steps, comprising scientific
project schedule and conclusions from so far completedsidadkere was also presented the
conception of managing the activities in municipal officelsited to creation and exploitation
of strategic acoustic maps with usage of business proceggintatechnique. This particular
technique may both support the effective development opthetical part of the project, as
well as the educational and implementation part, comggisiaining of local governments
personnel and advisory relating to the creation of locagpms for excessive noise counter-
action.
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1. Introduction

For contemporary civilisation noise is a specific “pollutant” of human rztuabi-
tat. The reduction of exposure to noise, particularly of inhabitants ofnuabbeas, is a
significant element of many currently developed activities aiming at, Bedgdiving
space revitalisation. According to the recent indications by the Europeam@ssion,
revitalisation is considered to be a process of living quality improvementdrreh
vitalised areas. The requirements of, so called, European Noise Réddii oblige
local authorities of the EU cities whose population exceeds 250,000 inhebitaas-
sess the acoustic threat in their areas by creation of strategic acousidynap June
2007, and until 18 July 2008 to develop of action plans for noise issueageaent
and, if necessary, for noise reduction in these areas. Polish legislataied to this
directive (act “Environment Protection Law” [29]) obliges local autties to introduce
the conclusions and recommendations from the creation and exploitatistratdgic
acoustic maps to their spatial planning procedures. These maps ar¢h® base for
taking proper administrative decisions.

Theaforementioned preconditiomgere thebasefor preparation of a research project
.Development of the national system of creation and exploitation of dig@alstic
maps of large and middle-sized cities for purposes of professioatibsplanning and
educational aims.”. The application for co-financing of this researofegt was sub-
mitted by the consortium consisting of four institutions: Silesian University esfh¥
nology, AGH University of Technology and Science in Krakow, Wroctamiversity of
Technology and the Central Mining Institute in Katowice. The formula of thiggut
is unique in the way, that this consortium plays the roles of both developeingrie-
menter. Having granted financing for this project, it was decided that &ée developer
is the Department of Fundamentals of Technical Systems on the Fac@tganisation
and Management of the Silesian University of Technology, and the wisggutions of
the consortium are subcontractors. Due to the necessity of proving loetedoper of
the project so called “own contribution”, upon the acceptance of the Myra$tgcience
and Information Technology, it was assumed that the amount of prowa contribu-
tion is related directly to the virtually performed tasks. The completion of thgpris
foreseen to the end of year 2006.

2. Basic assumptions for the research project

The basic objective of this project is development of technology of sttmmaps
creation with the assumption that such a map will be an autonomous layer difjital
map of the city (precisely speaking in the Municipal Spatial Informatiorte3gsusing
the GIS technology). Above all, to create the acoustic layer, it makessilgegso use
the existing data associated with digital map referring to objects, infrasteLatal other
elements on the map which may potentially influence the acoustic climate.

It was also assumed that the acoustic map will be developed with usagkoliee
tion method (basing on aforementioned information) and consequentbatbelation
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results will be verified in so called “reference points”. Because botimgureation and
exploitation process the key factor is the repeatability of spatial layout eétpeints,
it was assumed that GPS-based system will be used for their location.

For the whole of the project there is a crucial assumption that along withrélo&iqal
aspect (IT — acoustic) it also comprises the educational and trainimgtagpom this
point of view, for the shape of the project, it is vital to define the end usdrits
outcome.

Due to legal conditions, the responsibility for creation and exploitation ofisteo
maps lies in hands of local governments (self-government units — JB€) project
development team assumed, that it would be crucial to involve local @tiglsan its
realisation as well as ongoing results communication and simultaneousertament
of respective training process for the personnel which would eviiptuaresponsible
for map exploitation.

Therefore one of the first complementary tasks completed in this pregsdiaunch-
ing a website with continuously updated content (www.mapyakustydzneoptaining
among others a free-access open discussion forum.

The accessibility of desired class IT tools is prerequisite for implementability o
results of the project concurrently with the initial assumptions. Thergfore of the
first tasks on the task-list of the project was located one referring tdifidation of
status and scope of usage of GIS class systems in the public administnait®r in
municipal offices of the biggest Polish cities.

3. GIS systems in local administration units

This stage of research comprised performing the comparative @afyGIS pro-
grams used in the units of the local government (JST). The analysicavéed out
between 2001-2003 [10, 11, 18] basing on survey aiming at redagrtise GIS soft-
ware, used by municipal offices in activities done by these units. Thepotucted in
two steps comprised 40 municipal offices of cities whose population dgcHa),000
inhabitants. The first one “Usage of GIS programs in local goverton@ts” consisted
of 21 detailed questions. There were 38 responses from the citiesemdhses there
was indicated that there are no GIS tools implemented in the office, havilegez are
plans of implementing such in the nearest future. The other officesmdep in a full,
meritoriously satisfying way.

The GIS systems in municipal offices are used mainly for digital magiorepur-
poses, in geodesy and cartography, property management, @npgtfruct, rentals,
communal property, state treasury property and anti-flooding mesisur

Despite the fact that each office has and uses the GIS class softveanegjtbrity of
them when performing their tasks, does not use its all features. Ittieylarly vivid
in the table below where the planned usage is confronted with the real badalble
presents the results of polls conducted for the purposes of this projéatceampares
them with the ones acquired two years earlier (Table 1).
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Table 1. Types of activity of the municipal offices with usage of GI&skd systems — implemented and
planned to implement.

Type of activity Implemented Planned
2001 | 2003 | 2001 | 2003
Spatial planning 14 27 6 5
Ecological catastrophe simulations 3 2 10 14
Land property register 15 29 5 3
Gas, sewage, water supply, electricity networks mainteman 5 12 12 13
Faults and glitches location 3 2 13 13
Location decision making 8 16 13 11
Real-estate management 11 21 8 12
Investment control 2 9 15 11
Education, healthcare regional assignment 4 8 12 7
Environment protection and threat identification 3 9 14 14
Catastrophe and crisis situations management 5 6 11 13
Building management 11 16 10 13

In the majority of cases the implemented GIS system is a networked oneaseSs c
there are both workstation and networked systems. The GIS networfrisas the
whole office in 31 cases. In 24 offices there are no dedicated unitsxpboitation
and maintenance of GIS system. Simultaneously, in 22 offices the tdatedreo GIS
systems are done on their own and in 12 cases the offices look for aesisthother
entities:

e geodetic organisations and enterprises (when creating new layersmapteting

the databases),

e branch companies: water supply, gas, power plants, electricity supfdiata in-

put and verification).

In 20 surveyed units there were introduced some measures aiminggg 06GIS
systems in environment protection related tasks. The data referring tonki@ions of
the environment necessary for performing such tasks are acqiacdgsively by the
municipal offices through constant monitoring, periodic measurenagnt$orecasting
(in a very limited scope). The data are most often acquired from extsonaces, i.e.
Regional Inspectorate of Environment Protection, Environment &roteProgramme,
property register, etc. The GPS (Global Positioning System) was usetviltonmental
data acquisition in none of the cities which have performed environmeé¢giion
related tasks so far.

The separate issue which was surveyed was the identification of shaaetichilar
GIS systems in the analysed market. It was discovered that the mgeefridy used
GIS class software by Polish local governments is delivered by Ascgapinfo and
Microstation.
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4. Database preparation for purposes of acoustic environmenimmulation

The execution of the following tasks in the project was possible only in the co-
operation with the selected municipal offices. This task comprised idetitficaf a
complementary data set in GIS systems, the accessibility of which detertheere-
ation of the strategic acoustic map in accordance with the developed tegindhe
set of data necessary for creation of the acoustic map of the city usiriglgsystem
comprised the following elements:

1. Terrain raster base in one of the following file formats *.bmp, *.jptf,*other,

vector-calibrated in GIS system.

2. Topographic information layer, lay of the land (isolines, elevation altog sea

level).

3. Objects (buildings) layer:

a) graphical, with data determining the layout of the objects (contours-of ob
jects),

b) table, with data determining the specific features of the objects.

4. Streets and roads layer:

a) graphical, with data determining the layout of the road (axis of the road/
street),

b) table, with data determining the specific features of the section of thé road
street.

5. Parking lots layer:

a) graphical, with data determining the layout of the lot (contours of lots),

b) table, with data determining the specific features referring to amount of
parking places, manager/owner (e.g. shop, restaurant, supetmiacal
government unit).

6. Rail transportation layer (trams, trains)

a) graphical, with data determining the layout of the rail (axis of the rail),

b) table, with data determining the specific features of the section of the rail.

7. Additional layers covering the following information: spatial developtr@an,

greenery location (parks, etc.), recreation areas, water resgradiditional ur-
ban elements (acoustic screens, etc.), others.

Upon the performed research it can be judged that the acquisition ofctiesreen-
tioned set of high quality and up-to-date data was one of the most seriffiaald
ties which may be encountered during the project implementation. Currexidting
information resources are often fragmented, come from variousassuare not time-
cohesive, and their structure and quality is determined by priorities aatrgulations
referring to the usage of map data which have been in power so fam$tance, the
information concerning heights of buildings on the map is mainly describedigh
number of floors, which is determined by geodetic requirements. Duéstéeitt both
a supermarket and a neo-gothic church are considered to be thekb@msene-storey-
building. As the pilot research indicates, the basic digital maps acquidicg to
the Environment Protection Law from the national geodetic resourcegim#jority of
cases cannot be used in applications for acoustic calculations ancerezfpirocessing.
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To the main drawbacks of these maps one can include the layout of objectsiny
layers, open edges of the polygonal contours of buildings which dislablpossibility
of creating 3D models and the overabundance of detailed information.

The quality of data which may be made accessible to the map creator by its end
user (operator, office), influences significantly the total scope of gie & well as the
quality of outcome. Therefore, in this project the accessible simulation woeris also
analysed, as well as the influence of their quality on the feasibility of taskstirey
form the Environment Protection Law.

5. Review of calculation methods used for the Digital Acoustic Mapsyrposes

Strategic Noise Maps (SNM) should be prepared for the most signifitaise
sources in urban agglomerations, that is: traffic, trams, railwaysaation, as well as
for industrial plants and other significant sources of noise emitted to theoament,
e.g. large parking lots, transportation bases, tram and bus depotibudistr stations,
objects and places of events.

The calculation methods, recommended to use when creating SNM wermded
in the Noise Directive [4]:

e traffic noise — French national method (NMPB) according to XPS 31st883-

dard,

e rail noise — Dutch method “Standaard-Rekenmethode 11" (SRM 1),

e industrial noise and other sources — calculation method based on noéselsp
ing model according to the norm PN ISO 9613-2 (assuming that substitude m
els and acoustic power levelsy 4 for particular, significant noise sources are
known),

e aviation noise — ECAC.CEAC Doc. 29 “Report on Standard Method of iidam
ing Noise Contours around Civil Airports” method.

For rail and traffic noise, within the framework of Harmonoise and limagpro-
gram, there were developed reference calculation methods, basdubesm mentioned
national methods [7, 27] and the methodology of measuring and sjmecéynpirical
parameters for rail noise calculation method [6, 29]. For tramway rb&e is no ref-
erence calculation method. Within the project two possibilities were analysed:

1) usage of German calculation method Schall 03 for rail noise, wheteatimway

option is possible,

2) application of a model of linear source with declared level of acoustiep per
longitude unitLy 4, in association with a noise spreading model according to
PN ISO 9613-2/.

In both cases empirical evaluation bfy 4, for typical railways and tramways and

trains is necessary.

According to the legal regulations which are in power in Poland [29], dutte
process of creation of SNM for urban agglomerations, the calculatidhizesmade par-
ticularly for traffic and tramway noise, accessorily for railway noiseisd maps for air-
ports, main railways and data referring to industrial plants and othectshjgich may
significantly influence the environment, should be granted access todjrcneation
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purposes by appropriate authorities and inspections, e.g. Enviréridegartments in
municipal offices and Voivodeship offices (on regional level). lohscase the owner of
the object is obliged to prepare appropriate documents. One importasiepr occur-
ring when adapting this data to the needs of SNM, which may even make isgifyb®
to use them in environmental impact assessment reports, is the usenpfvarégous
noise indicators used for purposes of noise maps and likewise foloanvimt inspec-
tion (article 112 Environment Protection Law [29]).

Noise maps developed with use of calculation methods, are created witldxbu
precision resulting both from simplifications of even the best models, landram un-
certainty of initial data for calculations and formal and empirical pararaetehe mod-
els. The problem of setting appropriate acoustic parameters for thdatedoumodel
is particularly vivid in tramway and railway noise calculations due to signifitech-
nical and exploitation-related differences regarding to domestic antmeasetworks.
Formal parameters which may significantly influence the precision andgiofical-
culations comprise, among others, the amount of reflections taken ingideoation
during calculations as well as the resolution of calculation raster.

Within the project some local and simulation research was done durindnitgc
influence of input data and computational parameters on the concaipetween calcu-
lation results and real noise measurements was analysed but alsodis@pref setting
the global indicators, e.g. human population exposed to noise. Thercasgas done
for five chosen residential areas, having different features aahcteristics of devel-
opment, typical for large cities in Poland: detached houses, semi-gétachises, low
buildings in the streets, tall blocks of flats laid parallel to the streets and died-&ll
continuous buildings [19-23]. The results show that even if the same naisulation
models are used, the final results are different, depending on gieedelroalculation
parameters [21].

The results prove that empirical calculation models calibration and m#jTagon
is one of the most important and necessary steps in SNMs developrhitt will be
crucial for their reliability. Map verification is a multi-stage process conipgi<ali-
bration and verification of noise emission model, calibration and verificafigmopa-
gation model and final verification of the map. Calibration focuses orsadgiinput
data which are roughly estimated and have a significant level of undgr{eig. road
surface status, rail track status) in order to gain the best concurbetaeen results
and measurements in checkpoints.

During the verification process the main problem is formulating a measunestra-
tegy appropriately to assumed objective of verification and selectiorpoésentative
observation points, but also precision and credibility of measurementTize proposed
methodology of long-term indicators setting for day and night may bedauif¢].

6. Quality of acoustic map as a quality function of input data
and used calculation methods

In the legal regulations [4, 29] acoustic maps are defined using a sgeabfative
and quantitive factors. Therefore, only an object having all the ddathfeatures can
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be considered as the acoustic map. According to these regulationshitiany, assess-
ment scale is sufficient for estimating whether the map has the requmedde and
in this way may be considered as an acoustic map, or not. On the othertharré-
qguirements given in the legal regulations are imprecise and grant aveefiagedom of
choice in map development process. In such situation one of key dasttire acoustic
maps quality management through development process controlliéh Bonditions,
the most probable models of map management (by local governnagats)

a) development and exploitation of the map with own resources,

b) development outsourcing, exploitation with own resources,

c) development and exploitation outsourcing.

It was concluded, basing upon the co-operation with local governmgrasthe
most probable solution will be the (b) model. Its implementation in the pagtniaf) to
map development should be divided into two stages:

1) assessment of accessibility and quality of input data with the qualitatjueree

ments description,

2) creation of the acoustic map.

Omission of the first step and single-step implementation of the project iargur
conditions in the country may lead to the cost control loss or quality detédordn
Poland there is no stable service market for acoustic maps creatiorgrtbighprices
were set, nor the quality standards. Both the authorities and the develumpersio
requires experience in organisational and economic decisions optimis@tie basic
problem with maps creation process refers to accessibility, quality artdotatata
preparation assessment. The dual-stage option makes it possiblegs thesstandard
of the map and cost of the development on given area.

Taking into consideration the fact that the process of ordering a magageuent
should be carried out under the regulations of public procurementlaere the factor
determining the choice of particular developer is the offered price, qualitirol is only
possible using appropriate and thorough descriptions in tender dotatioarwhere the
results from (1) should be included.

Due to the lack of precise formulations referring to acoustic maps resittiseyi-
ous interpretational or implementation-related difficulties (mainly becatiskartage
in essential input data), the EU Working Group on the Assessment ofdanvental
Noise (WG-AEN) developed a Good Practice Guide (GPG) for SNM creatial de-
velopment of accompanying information referring to noise exposueatif5].

The application of GPG helps solve many problems resulting from the sfeoota
input data referring to noise sources and its propagation, but also plodation of peo-
ple under threat of excessive noise exposure. Taking into accaitewdl of advance
of calculation methods (Sec. 5), market verification of the noise calcolatftware
(Sec. 7), and a common practice of sharing the procedures devisedriaworks of
EU research programs, e.g. Harmonoise and Imagine [6, 7], witlvaa@ developers,
the problem of calculation tools does not cause so much concerns asotilenp of
input data.

Analysing the acoustic map definitions given in regulations [4, 29] it maghse
served that the terracoustic mapefers to the set of information (database) about the
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acoustic environment with a visual form of data presentation. The traditiomder-
standing of acoustic map as a set of set of data in a graphic form wasadmnawed onto
a modern system of geographical information. Acoustic maps ardageee by vari-
ous calculation methods, using collected input data acquired througHatados and
measurements but also from verification and validation measuremeais.tke con-
temporary point of view, the creation of the acoustic map is a measuteAieng with
the measurement results, there is also the measurement uncertagémy5jiv

The measurement uncertainty reflects the lack of precise knowledtie ahea-
sured physical quantity. Thorough knowledge of the measured @hygi@antity de-
mands infinite amount of information, which is practically inaccessible.igwfay the
results are given as a range of values, not as a single figure. Tleetainty may be
treated as a quality measure of the acoustic map. Among many typicakesoofrun-
certainty [30] one can list (without the need of thorough justification withirncthreext
of acoustic maps creation process) the following: non-representdivple selection
for calculations verifying measurements, bounded knowledge abitugiirce of partic-
ular environmental conditions or simplifying approximations and assumptiged in
calculation and measurement procedures and methods.

7. Selection of IT-tools for acoustic map creation

The analysis of results of the poll described in Sec. 3 indicated whichcaks-
software was most frequently used by Polish local governments.uBedae base of
the project execution was the assumption that the GIS-based enviromraragement
system should be a part of acoustic maps creation and exploitation systeheaoise
map should be one of the layers, the following step in the process waaratiep of
dedicated IT tools enabling the creation of implementable and applicabled@iStic
layers. Creation of acoustic maps of huge spaces exposed to jointrinfjusaffic and
aviation noise should be aided with IT simulation tools using advanced cotignatia
techniques. Such tools should have the following features: ease dfitustye interface
and control, comprehensible help, unintentional users’ errors resestatc. Computer
software for noise mapping used in GIS-class systems should thersbebael by the
following parameters:

a) possibility of geographical, demographic and acoustic data acquisitaighg

from the GIS system,

b) calculations performed basing on various international norms (atatipnal al-

gorithms),

¢) possibility of faultless acoustic data import/export from/to GIS system.

During project execution there were identified some professional aodthwundles
for urban areas acoustic map creation. In particular there were lsu@idnaA, Sound-
Plan, MITRA, LIMA, Predictor and IMMI. In the report covering this g& of the
project [17] the detailed characteristics of these applications wereiledcr

The evaluation of above listed tools brought the researchers to conclhsibthe
most suitable tool, according to the assumed criteria, would be CadnaBh@iefore,
the decisions were made to use this software in further works. On theammk such
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decision results in taking specific assumptions referring to demandaadt®and types

of data integrated with the digital area map, enabling to build simulation models of
acoustic climate. On the other hand, because testing of the developedltgghim

the project was initially assumed (basing on the co-operation with exeaftonaps

of large cities), such a decision made it possible to confront and afeegsatabases
from digital maps which were currently at their disposal with the ones wiéchto be
completed in order to create the acoustic layer.

8. Project management concept

Due to the unique character of the project, during its realisation emerged a f
unigue project management solutions in scientific manner.

For instance, particular tasks are meritoriously reported on meetinge profect
team (according to the project schedule), afterwards the task is ad¢kepiagh a com-
mon decision making and the final protocol is signed by the project neanfgigancial
reports are prepared by the leader of the project, however, basitigedRector’s de-
cision, the leading institution does not charge extra the others for this achivibyher
words, the costs are thoroughly reported in the place they are praduced

For the final shape of the project it was crucial to define clearly the sad(benefi-
ciary) of its results. Project preparation team assumed that its inevitable=tievould
be involvement of local authorities in this process. The support of thkcagion when
it was submitted was verbalized by a few mayors of the cities and by rdgatteority
(marshal). Simultaneously, after the financing was granted, the qatapeof project
partners with local governments turned into new shape — in financiatteapeavell. In
the project description it was stated that the developed technology woukstasl in
the cities in which the institutions lead their didactic activity. After positive findncia
decision, the consortium participants applied to their appropriate local rétigbdor
extra financing, according to the agreement prepared by the leamieruently with
these agreements which were signed with 4 cities (Tychy, Zabrze, GliRydmik), lo-
cal authorities have kept co-financing this project from their municipdblets. There
was prepared a uniform financing system, using the possibility of scierd&arch do-
nation from the Municipal Fund for Environmental Protection and Watendgament.

Within the granted donation, the cities are entitled to indicate the areas where they
would like to have the acoustic map prepared using the proposed technSiowul-
taneously, the necessary conditions of GIS data preparation neadie ficoise map
creation are agreed with the GIS system implemented in a particular muroéfijcel,
the personnel may use trainings and workshops free of charge amtfdhmation col-
lected during the pilot research and implementation is the exclusive pyagehe city.
The resources acquired from municipal budgets are reported ascomtribution” and
according to the agreement statements they are kept one a sepakatetaumt and
reported independently to the donating city.

So far there were organised two seminars, during which, apart frdetadled pre-
sentation of works progress, various aspects of final developnigthedechnology
were discussed with the local governments’ representatives. Thestminthar is cur-
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rently under preparation. Its schedule comprises both presentatiorabifdsults of the
project, as well as identification of needs and possibilities of local goventsrefer-
ring to actions being consequences of creation (according to the lawptdgic noise
maps.

Particular attention will be paid to knowledge formation process, abilities amd ¢
petencies of this personnel which will be involved in the above mentionédtis.
Therefore, within the project there was devised a conception of bgspresess map-
ping [8] which may be used as a support for both the practical objeatitiee project,
but also for the training and educational part comprising local goventipersonnel
training and consulting in preparation of local noise protection programs.

9. Business process maps as a tool for research project implentation

The chosen method is widely used in management sciences as a cahveaie
combining features of structural analysis [32] with ways and aids ofimébion sys-
tem engineering [1]. The starting point for using this concept was thevgsson that
development of an effective technology of maps creation and explaitediold be con-
sidered as a particular example of information system design. Sucliearsgiescribes
full set of activities related to map creation and takes into consideratiordadditrans-
formation relations and the network of relations between participants oftivegs.

Business process mapping method is based upon the assumption that:

e any sequence of activities realised in a given structure/organisatiorbenagn-

sidered as an information flow system/process,

e process designing is cohesive with the information system design task,

e complex designing of the information system should use the multilevel aplpro

The process map includes the following levels of the described process:

a) organisationlevel (where the process is designer),

b) processlevel (description of particular functions of the organisation),

c) workplace level (modelling and description of particular components of the or-

ganisation focusing on the workplaces involved in process realisation).

By using the above described method of process, system or modghides it is
possible to get a more complete description of the process than as afé@sidimation
flow modelling and survey.

Process mapping usually begins with identification of the participants (sayan
tions) of the process. The list of these entities (process elements) magaied as
a description of a superior type of organizationetaorganisation In many cases the
base for creating a business process man is identification of a leadangsation (dom-
inating). The other participants may be treated then as external eleménitsmiocess.

The defined elements of the process create the theme for splitting theeahalys
ganisation into separate levels. In this way we get a general schemeauciustr of
the surveyed objecbfganisation leve). Subsequently, starting from the organisational
structure, one makes the analysis of tasks and activities realised in theisaiion
(process schemge
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Spreading particular tasks onto particular elements of the organisationetuse
makes it possible to prepare the description of process of transfopaitigular input
streams in the following activities realised by these elements up to getting to #he fin
result of the process. The business process map shows then themeolvof particu-
lar structure elements in the task realisation and enables the decision rite&ssess
this commitment both in the final result aspect (process output) but asspiects of
prerequisite inputs and own resources.

Such a presentation of a process makes it possible to find main relaticunsiog
in it, determine time necessary for completing particular tasks and identifyoal
continuities in the process (illogical, missing or unneeded activities).

Upon the analysis of separated objects in the surveyed structure arftbdetée-
tween them, there was created a general description of informational nputput,
information flows between these objects and specification of documenhtasis.

All the above listed elements of the discussed method were the base dtingre
the initial process (sub-process) map describing the creation of thegstracoustic
map for the need of local governments as determined in the law [29dparticularly
assumed that the business process map would be built in a 4-elemery séttire
organisation level which would include:

1. Acoustic map authorised operator (local government),

2. GIS system operator,

3. GIS data collecting institution (incl. acoustic data),

4. Map creator.

Due to the necessary identification of mutual relations between particigaftee-
mentioned process, it was assumed that the GIS system operator figneftbin the
structure of the local government office but the data collector and mesgiar are ex-
ternal entities. It describes for instance the need of including on thedassprocess
map pre-defined processes which exemplarily are public tenderextieept from the
process map is presented in Fig. 1.

Business process map analysis may consider a base for:

e precise defining and describing particular tasks which create all the saébioms-
ing on strategic acoustic map creation in local government as well asngaco
nying tasks, e.g. acceptance of noise preventing action plan and plajtaion
(in spatial planning aspect),

e setting the requirements relating to key competencies of persons/teacnsirege
particular tasks (with special attention to local government personngbeten-
cies),

e indicating the conditions of decision making, of which the described psouas
sists,

e identification of training needs of the process participants (staff),

e process-related actions scheduling.

The intention of the research project realising team is the developmesinglan
business process mapping technique — of a practical guide for loeairgonents which
are, according to the legal regulations, obliged to introduce strategisticowaps by
certain date.
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Process of creating acoustic map as autonomous layer in GIS system

City Office
(final user of
acoustic map)|

Te"djf W‘E“'f’g Ja"de' Order of delivery of Order for creation
@—» procedure (B) for ecision basic data of acoustic map
realization of procedure in
acoustic map contract B —

S——1

A4

Delivery of basic data
set for creation of
acoustic map

Provider of

Validating

measure results
(phase 2.2)

acoustic map

A
v |
4 | Loading deivered datato
Tender offer for calculation routine for Fixing reference

Preparation of offer 9

it contract B —PO-» estimating noise | poitsin the area

exposures in the (phase 2.1)
considered area (phase 1)

Contractor of | data needed | Operator of
acoustic map [for creation of| GIS system

Fig. 1. Excerpt from the acoustic map creation businessgsomap.

10. Conclusions

The completion of the aforementioned project, according to the schéslfdegseen
to take place in November 2006. The results, particularly the ones arisimgthie co-
operation with local governments, allow us to state that realisation of legailreenents
referring to strategic acoustic maps may encounter significant andusetificulties
relating to the level of knowledge and competencies of the personrmnsible for
map creation and, consequently, exploitation. Therefore, the réstzam has been
preparing assumptions for next project the aim of which will be effedtigining and
education of the personnel in the area of the subject.
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