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ABSTRACT 

The problems of creating and managing urban areas according to the approach 
edy one of the leading challenges in the 

contemporary world. A major part of published research from this range is focused 

sorts of pollutions (air, water, soil, acoustic noise). But in the analysis of the 
literature sources authors of this paper have noticed that the problems of 
management is not enough often considered, especially in the context of collecting 

- last but not 
least - using the information based on such data in procedures of managing the urban 
areas. In the introductory part of the papers the above mentioned problems are 
briefly presented as a background for further consideration. Next, the needs of 
environmental information in managing urban areas are identified as well as 
obtainability of such information. Authors have based the contents of this part of 

Polish cities. Applying the developed by them model of stakeholder groups in Smart 
City, the authors presents in the third part of the paper some detailed proposals 
concerning both the requirements and manner of using the environmental 
information by various participants of Smart City projects. A special attention is 
paid on the meaning of environmental information in educational efforts. In the 
summary part of the paper, some perspectives for further research are briefly 
presented.  

Keywords: environmental data and information, intelligent urban areas, smart 
city stakeholders, requirements and obtainability of data and information, 
educational projects  

INTRODUCTION 

It is initially assumed in this paper, that the problems of managing urban areas 
are understood and then considered only for the cases of existing cities that are in 

have intended in their research to identify and describe differences between the 
processes of makin -to-
be-  

Such an assumption needs some additional comments. Firstly, it has to be stated 
that there is nothing like a fixed point of time axis which shows us a clearly seen 
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urban areas. The transformation is certainly a continuous process and - for the needs 
of research as presented in this paper - the only thing to be done is to mark some 
stages of this process and then to compare selected features which describe the 
changes occurring in the investigated processes. Secondly, it is worth to note that 

multidimensional. Because of that, the authors of this paper decided to limit their 

city managers. In particular, it was decided to consider problems connected with - 
broadly understood - natural environment of the city area. 

And  last but not least  authors decided that their special attention will be 
paid on data and information which create a base for the managing decisions 
concerning the city areas. To clarify the potential misunderstandings: in this paper 

raw (not processed) values of quantitative measurement or qualitative observing 
some phenomena. The term 'information' is reserved for data processed in 
accordance with the intended purpose of its use. 

In the next part of this article, surveys conducted in local government units in 
Poland and oriented at managing individual units in the processes of transforming 
them into 'intelligent' units are very briefly presented. Using results of these surveys, 
completed by additional investigations carried on in selected City Halls, needs for 
data and environmental information in the current state and in the perspective of 

 elements in the structure of a city were 
recognized and briefly presented in this article. Next, selected examples of 
collecting and processing some sorts of environmental data for urban areas are 
presented and discussed. 

RESEARCH OF PROCESSES OF TRANSFORMING POLISH 
L   

Research focused on obtaining cross-sectional knowledge on the processes of 
transformation of Polish cities (urbanized areas) into areas with the value of 'smart 
areas' was initiated and conducted at the turn of 2019 and 2020 by the research team 
of the Faculty of Organization and Management of the Silesian University of 
Technology. A multi-faceted set of questions was prepared, constituting an 
extensive survey. The questions covered various issues, in accordance with the 
multidisciplinary approach to the issues of 'Smart City' in accordance with the 
general assumption of the research project 'SMART CITY: A Holistic Approach' 
which has been conducted at the Faculty for several years. 

In a commonly accepted meaning, 

be a bit enigmatic, one can try to name some ways of increasing this kind of 
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As the methodological basis of the surveys, it was assumed that the survey 
would be a public, one-off and unattended survey. All survey questions were closed 
questions. 

In the survey, 280 local government units (cities) in Poland responded. Below, 
only the answers to the questions related to the subject of this study were used, i.e. 
the questions related to the acquisition and use of environmental data in 
management processes. 

The first, significant conclusion resulting from the analysis of these answers is 
the statement that for representatives of municipal authorities, achieving, in a 
certain time perspective, the statute of a smart city is not associated with a 
significant change in the demand for data of this type. 

NEEDS FOR ENVIRONMENTAL DATA AND INFORMATION 
IN URBAN MANAGEMENT 

It is again a necessity to state in this point, that the effective and complete urban 
management needs a huge amount of data, describing a wide variety of phenomena 
which are contained in the range of duties of City authorities. The set of such duties 
is in principle defined in national law, but as - a general rule  urban space 
management is oriented towards ensuring broadly understood safety and well-being 
of the city's inhabitants. Referring to a general model of management it should be 
further noted that the need for proper data/information will exist on all the levels of 
this model, i.e. in planning, organizing, motivating and controlling works [1], [7]. 

In general, we may assume that the important features of the needed set of data, 
like complexity, accuracy as well quality and quantity are strongly related to the 
expected manner of utilizing these data in managing procedures. For instance, in 
the case of planning activities, it is usually sufficient having data of a rather general 
nature, supplemented with elements of modelling or simulation. In turn, due to the 
necessity of making decisions resulting e.g. in administrative provisions, having 
accurate data, derived from measurements performed in accordance with the 
procedures set out in the standards using certified measuring equipment, may 
determine the effectiveness of such decisions (e.g. inability to repeal them). 

Let us limit ourselves again to the narrow understanding of the above task area 
and consider the need for data and information describing environmental impacts 
on the inhabitants of urban space. Between the environmental factors that 
potentially have negative impact in the above mentioned sense we can list: 

 air pollution, especially those related to smog phenomena, 
 noise and vibrations, 
 threat of pollution of drinking water resources, including sewage 

management [9], [10], 
  

world the urban managers has to consider, for instance the possible impacts of 
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like Upper Silesian in Poland, that were by many years centres of heavy (and dirty) 
industries, the problem of soil pollution can play also a significant role in managing 
the city environment. 

In each one of the above listed cases, the urban managers need  as a base for 
reasonable decision  at least the data/information about: source or sources of a 
given threat, range of impact of this threat and possibilities of reducing or 
eliminating the impact of the threat on the city's inhabitants. If only 'raw' data are 
obtainable, they have to transformed into useful information that next can be used 
as a background for decision-making. Therefore, in described procedures we try to 
identify possible methods and tools of collecting and processing data about the 
considered threats. 

Evidently, the city managers are usually obliged by low to dispose a fixed sets 
of data and/or  have legally defined access to specific data resources (e.g. map / 
cartographic data). Relevant preparatory activities, including map digitization, are 
(or have already been) carried out for such data by authorities of many cities. This 
is a first step for wider range of tasks, combining all the necessary works leading to 
obtaining the modern tool of urban management: GIS-based map of the city, 
possibly with well-established layer structure [2], [3]. Such a structure can be 
focused on needs, still not mentioned in this paper. For example, the autonomous 
layer of the map can be dedicated to information about the soil structure in areas 
designated for investment. In such a case, this information is usually requested by 
potential investors. 

Finally, city residents may also need environmental information. At this point, 
it is worth mentioning at least information about air pollution (such as the values of 
PM2.5 and PM10 suspended dust indicators). 

But, even if a relevant map-based tool has been already built-up, the problem 
of 'powering' this map, especially by current environmental information, is usually 
difficult to solve by the City Hall own efforts. It seems that the optimal solution to 
this problem is cooperation with external entities specializing in the collection (and 
pre-
dedicated to collecting environmental data for the needs of urban management is 
briefly presented in the next part of this paper. 

SOURCES OF ENVIRONMENTAL DATA AND 
INFORMATION FOR THE NEEDS OF URBAN AREAS 
MANAGEMENT 

If city managers do not dispose in the area of environmental data their own 
measurement services or installations, effective and meeting all needs, then - when 
it becomes necessary to have such data - the standard solution is to look for an 
external contractor for the necessary measurements. The mentioned above situation 
is rather rule than exception: the personnel of a City Hall has usually no 
qualifications and competencies in carrying on sophisticated measurement 
procedures. 

It should be noted here that: 
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 since the city authorities operate in the area of public finances, the 
commissioning of these tasks is usually preceded by a tender 
procedure; 

 depending on the envisaged use of the data obtained, the contractor is 
often required to have certified measuring equipment. 

Fig. 1  shows - using the diagram - an exemplary 
description of the tender procedure for the purposes of obtaining data necessary to 
create a strategic acoustic map of the city. 

As stated above, in some of management tasks the existing set of data can be 
effectively completed by results of simulating and modelling. Figure 2 illustrates an 
example of completing geographic data by visualization of information about 
buildings and construction infrastructure to create a model of city structure. 

 

Fig. 1. Example of tender procedure for the case of collecting necessary 
measurement data in process of creating strategic acoustic map of a city [2] 

 



30 

Fig. 2. Example of combined data for using in a process of creating strategic 
acoustic map of a city [3]

Such combined visualization can be effectively used to create strategic acoustic 
maps (see Figure 3), however, the estimated noise levels, as read from this map, 
cannot be used to make administrative decisions related to exceeding the 
permissible levels of noise. 

 
Fig. 3. Example of strategic acoustic map of a city [3] 

Examples introduced above illustrate the set of sources of environmental data, 

also refer to wider use uses of GIS for city management [4], [5]. But in the era of 
IT revolution, supported by powers of Internet increased by new ideas like Internet 
of Things (IoT) [8], the number of possible sources of environmental data 
significantly grows up. The above thesis can be illustrated by selected elements of 

 

ENVIRONMENTAL DATA AND INFORMATION IN 
MANAGING SMART CITY AREA 

In contemporary times, with the dominating role of data and information in the 
society, just the type of available set/sets of data as well as size and accuracy of 
these data might be treated as the important measures of the quality of life. In this 
approach, we could try to classify the urban areas as being less or more 'smart' due 
to quantity and quality of data utilized in management of these areas. 

The data sets, collected and processed in the management, are potentially  in 
 of bigger quantity and higher quality (accuracy). There is an 
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evident impact of using innovative technologies of designing and manufacturing 
new generations of sensors,  methods and tools of collecting data with very high 
speed and accuracy, as well as task-oriented methods of processing the data. 
Additionally it is worth to mention, that the creators of intelligent urban areas 

-
technologies of collecting and transferring various sorts of data. For instance, the 

n into 
consideration, as well for the purpose of investigating various phenomena or 
correcting various sets of data (for instance cadastral, as described in [14] or for 
inspection of linear installations as in [12]). 

The similar purpose has appeared in the case as described in [10]: the city 
operator of water supply system installed, in the occasion of current water-pipes 
maintenance, fiber optic cables along the waterworks, assuming the possibility for 
using them for various tasks connected with urban management. 

Finally, the demand for data and information expressed by citizens of the 
intelligent urban areas ought to be taken into consideration as one of the most 

the contemporary smart city projects leads to level described as SMART CITY 3.0 
[13], the impact of citizens on management decisions has to be treated as really 
significant and the procedures of the participation of citizens [6] in urban 
management cannot be only declarative. Therefore, the supporting citizens by 
necessary amount of data and information (of proper quality)should be of the 
highest priority in this type of projects.  

It seems reasonable to assume that the inhabitants of modern cities are 
primarily interested in accessing data on their broadly understood security. Thus, 
data describing environmental parameters that indicate threats to health and even 
life are in the highest positions on the list of demands. 

CONCLUSION 

The considerations presented in the previous chapter of this article have, in 
-

-of-
solutions that have been fully tested in a large scale and can be treated as being 

-to-   

The considerations presented in the previous chapter of this article have in a 
sense the character of "pious thinking". They refer to ideas, partly tested in some 
cases or being a kind of "technology demonstrators", rather than to solutions that 
have been fully tested on a large scale and can be treated as "ready to use". The idea 
of "Smart City", according to the authors of this article, should be treated - so far - 
just as the idea is not to end proven in practice. 

However, just for this reason that it is worth considering all the implications of 
implementing the idea of an intelligent urban area in practice, especially in relation 
to the transformation of the existing and functioning 'urban fabric'. 
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However, just for this reason that it is worth considering in advance all the 
implications of implementing the idea of an intelligent urban area in practice, 
especially in relation to the transformation of the existing and functioning "urban 
structure".  

Both the results of the research mentioned in the introduction to this article and 
the analysis of these results confirm, that in creating 'intelligent urban areas'  the 
problem can be both a set of habits and a lack of awareness of stakeholders about 
the potential of new techniques and technologies, especially IT. This statement is 
undoubtedly true in relation to the attitudes and behaviours of city managers. On 
the other hand, the conclusion that comes from this conclusion is a postulate to 
conduct further research, focused primarily on the needs of educating stakeholders 
of such complex projects as projects such as 'smart city'. 
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