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Abstract: The objective of this paper is to present the findings of an investigation of areas of concentra-
tion of selected functions within the Zielonki suburban community—namely, their mutual relations
and accessibility. The investigation of interdependence between transport system development
within a municipality and transformation processes observed to take place in its territory can allow
one to determine the precepts of its future development. The investigation covered Zielonki—a
suburban community near Krakow—as a distinctive case of contemporary transformations of the
functio-spatial structure of a suburban zone that remains under the influence of the developmental
processes of a large urban center in Poland. The ongoing urbanization of suburban areas indicates
their constant investment attractiveness. However, the development of transport infrastructure does
not seem to keep pace with the ongoing process of change, especially in the areas of new housing
and service concentration zones. The observed phenomena negatively impact the emergence of a
sustainable suburban space, and the increase in vehicular traffic lowers the quality of life within
this area.

Keywords: transport network; suburban zone; accessibility; functional relations; development
structure; sustainable development

1. Introduction

The transport network is an essential component of the functio-spatial structure of
cities and regions. Its quality, and thus the legibility of its layout, its adaptation to local
conditions, its relations with the current and planned built-up areas, and mutual links
between various means of transport affect the shape of space and competitiveness of an area
across multiple scales [1]. At present, tendencies in the planning of settlement structures
should follow broadly understood precepts of sustainable development [2,3]. This idea
has a timeless dimension and finds its implementation in the planning and shaping of
space by accounting for the integrating role of the transport network. Many scholars
investigate the link between land use and accessibility [4]. The precursor of research in this
field was Hansen [5], who defined accessibility as “potential for interaction”. Supporting
spatial development and transport planning processes, as well as assessing development
strategies of varying scale, are some of the goals in whose pursuit accessibility is used in
practice [6-9]. This points to a constant need to pursue an optimal model of creating an
environmentally and user-friendly city model. Studies on the modelling of urban form in
relation to the transport network, development density, and functional structure are also
aligned with the investigation of these relations [10]. Authors identify the potential use of
research findings in city spatial planning. However, the application of theoretical models
always requires accounting for local conditions and planning as well as compositional and
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aesthetic assumptions—which are essential in the individual reception of a given space.
This shows a need for the modeling of an optimal urban development form, and the form
of its interlinked suburban zone should be based on planning that specifically accounts
for the problems analyzed, namely, the mutual relations between essential elements of a
functio-spatial structure and their accessibility.

Shaping transport networks in urbanized areas can also be performed using a destina-
tion attractiveness analysis. Researchers who investigate this problem point to distinctive
dependencies between land use and transport network development [11]. They also note
the limitations derived from a lack of precise data on destinations and land use types,
especially in developing countries, which can, to a degree, be supplemented with GIS
data concerning the locations of tourist attractions relative to major transport arterials. A
correctly planned transport network is essential to the proper development and operation
of cities. It depends on many factors, such as the state, the type and quality of the existing
transport infrastructure, and the shape and tendencies in the transformation of a city’s
functio-spatial structure [12]. Investigating dependencies between these elements should
result in selecting the most optimal solutions that are conducive to the economic and
social growth of the areas in question, including suburban zones, since effective transport
contributes to lowering social and environmental cost, stimulates the relocation of various
uses within spatial structures, and significantly enhances the quality of a space’s function
and use [13].

Transport studies indicate that traveler behaviors in Poland and Western European
countries are quite similar [14]. In addition, the analysis of data concerning travel behaviors,
preferred means of transport, or places of residence indicates significant differences in
behaviors between residents of urban and rural areas, with the differences between the
residents of urban and suburban areas being smaller. This can be observed in the case of
the suburban area of Bratislava, which recently saw a change in transport policy in reaction
to congestion problems [15]. Researchers also investigated the impact of park-and-ride
facilities, a new motorway, and a railway by means of transport selection preferences in
commuters. Behaviors in this regard stem from transport problems in specific urban areas
and the low effectiveness of suburban transport systems. This points to the relevance and
universality of the problem under discussion, as well as to significant consequences of
inaction in tying functio-spatial structures with transport networks.

One current of research involves the assessment of functioning in suburban space as
expressed by subjective impressions of residents and users [16]. They can constitute an
important indicator for a specific manner of planning the functio-spatial structure of a city
and its external zone. Researchers have studied two highly diverse suburban areas of Saint
Louis in the US—one built in the spirit of New Urbanism, which references proven historical
patterns and is adapted to the human scale, and one that covers a sprawling suburban
development layout. Assessments by residents of both areas point to a universality of
features and values perceived as indicators of sustainability.

Numerous positions from the literature refer to the mutual impact of the planning
and operation of transport layouts on the environment, including on urbanized space.
The term “suburbanization” is often used to describe these problems and to denote a
generally negative process, in part due to unfavorable consequences for transport [17,18].
At the same time, suburbanization is a globally prevalent phenomenon, especially in
developing countries such as the Czech Republic [19] and Poland [20]. The ongoing urban
sprawl and uncontrolled housing development in suburban zones lowers accessibility and
negatively impacts quality of life in these areas. The low diversity of use and a clear deficit
of essential services deepens transport problems, forcing people to travel longer distances
and reinforcing their dependence on cars.

The key consequences of urban sprawl and the impact of this phenomenon on the
quality of life of citizens are primarily reported to be air pollution and a decrease in road
traffic safety, especially in reference to pedestrians and cyclists [21-23].
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The review of the literature presented above leads to the conclusion that the subject of
relations and codependences between the functio-spatial structure and the transport system
is important and relevant, especially in light of the growing tendency towards urban sprawl
and the pronounced need to search for optimal precepts of developing new areas, especially
the suburban zones of large cities. This can aid in answering the question of whether it is
possible to ensure specific accessibility standards in the ongoing urbanization of suburban
areas, and whether the functional relations between emerging spatial structures in the area
under analysis allow for creating a suburban space with a legible structure and high utility
value. The main objective of the article is to present the results of research on the areas
of concentration of selected functions—services constituting traffic generators and new
housing complexes (identified in the suburban area of the Zielonki commune)—in terms of
their mutual relations and communication accessibility. The research shows the actual state
of the relationship between the transport network and selected development areas, as well
as the current model of shaping the suburban area.

2. Materials and Methods

In reference to the problems outlined in the introduction, this study investigated es-
sential functio-spatial and service structures in a selected suburban area of Krakow, Poland,
in terms of the interrelations within the functio-spatial structure and their accessibility.
The study focused on the Zielonki municipality, which is located within the limits of the
metropolitan area of Krakow, as an area that is typical in terms of the character and intensity
of urbanization processes that currently take place within the impact zones of large cities in
Poland (Figure 1).
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Figure 1. Zielonki municipality—the present settlement network against the administrative division
and the base road layout. Data sources: A—www.gddkia.pl (accessed on 12 December 2021);
B—www.gminazielonki.pl (accessed on 12 December 2021); C—Central Statistical Office in Poland
(GUS); D—www.polskawliczbach.pl (accessed on 12 December 2021) (original work, 2021).
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This study was based on original field research, a review of the literature, and a
detailed analysis of available planning documents, development strategies, and statistical
data. GIS tools, cartographic materials, and satellite images from various years, including
recent ones, were also used.

Over the course of the investigation, a range of analyses was performed, which allowed
for a qualitative and quantitative assessment of the phenomena and processes present in
the area under study. The municipality’s functio-spatial structure was documented with
an emphasis on historical and contemporary settlement areas. Furthermore, the transport
layout of the municipality was identified, showing the road hierarchy and public transport
system along with the placement of bus and rail stops (Figure 2). Afterwards, using GIS
data, primary traffic attractors were identified, which predominantly included complexes
and significant buildings with public, commercial, cultural, educational, sports, leisure,
administrative, and religious uses, as well as all public transport stops. The distribution
of the traffic generators identified has been presented against the municipality’s transport
network (Figure 3).
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Figure 2. Analysis of the municipality’s transport layout and its public transport solutions. Data
sources: A—measurements from topo map; B—www.gminazielonki.pl (accessed on 12 December
2021) (original work, 2021).
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Figure 3. Diagram showing the distribution of traffic generators, divided by use. Data sources: GIS
analyses and map of public transport in Krakow Aglomeration (original work, 2021).

Opver the course of the investigation, an analysis of relations between essential functio-
spatial structure elements was performed. These elements included service concentration
sites and areas with contemporary housing developments that manifested as densely
developed complexes of detached, semi-detached, and single-family row houses. The
traffic concentration zone in each case included at least two traffic generators of varying
uses, located in close proximity to each other. The modeling method that was used allowed
for the presentation of spatial relations between individual traffic-generating areas—service
concentration sites, public transport stops, and areas with dense single-family housing.
These relations have been presented against the road transport layout in the Zielonki
municipality, with the highest-traffic elements of this layout highlighted (Figure 4).

Based on data concerning the distribution of areas with dense housing developments,
service concentration sites, and the placement of public transport stops, an accessibility
analysis was performed for these elements of the municipality’s functio-spatial structure.
The criterion of accessibility was assumed as the distance from a public transport stop that
measured no more than 400 m for a bus stop [24,25] and 800 m for an existing commuter
rail stop, measured in a straight line (Figure 5).
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Figure 4. Analysis of relations between traffic generator concentration zones and areas with new
housing developments in the Zielonki municipality. Data sources: A—detailed analyses of satellite
maps (www.geoportal.gov.pl) (accessed on 12 December 2021); B—traffic volume data published on
maps.google.pl (accessed on 12 December 2021) (original work, 2021).

Olszewski [24] reported that the typical speed of travelling on foot at a leisurely pace is
between 0.9 and 1.5 m/s (3.24 and 5.4 km/h). Daamen [26] found the average pedestrian’s
movement speed to be 1.34 (4.82 km/h). Olszewski also cited Polish guidelines [27], where
a typical movement speed of 1.1-1.4 m/s (3.96-5.04 km/h) was recommended for design
purposes.
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Figure 5. Analysis of relations between traffic generator zones and areas with new housing develop-
ment concentrations in the Zielonki municipality (original work, 2021).

3. Results

The functio-spatial structure of the Zielonki municipality is based on a road transport
network dominated by municipal roads, which are of relatively low rank. Public transport
is operated almost exclusively by city buses along the main communication routes. Rail
transport was observed to have marginal significance, mostly due to the peripheral location
of the municipality’s only rail stop. In general, the municipality has very poor bicycle
and pedestrian infrastructure—it does not have a dedicated system of bicycle paths that
would play a circulatory role, and pavements that act as footpaths are only present along
the national road and along sections of the voivodeship road and county roads. These
observations have been presented in and are confirmed by data shown in Table 1.

The Zielonki municipality, as an area located in the direct impact zone of Krakow,
was found to be undergoing intense urbanization processes—which were visible both
in the spatial and social sphere. Statistical data show a visible rise in the municipality’s
population (Table 2)—by almost 9% in the years 2016-2020 (from 21,744 to 23,690), which is
aligned with tendencies present in similar Polish municipalities.
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Table 1. Accessibility level of the zones of contemporary housing estates in Zielonki municipality.

ROADS PAVEMENTS
Length of the
Percentage
Percentage Pavements (ca.) of the Total
ROAD Length of the Total with the Function
. Length
CATEGORY of the Road Length of Pedestrian
. . of the Road
(ca.), of the Entire Routes outside the in Catesorv and
km System, Villages’ Strict gory
Total,
% Centers, o
%o
km
NATIONAL 3.5 2.4 2.5 714
road
REGIONAL 10.0 6.8 7.0 70.0
road
COUNTY roads 23.0 15.7 13.0 56.5
MUNICIPAL 110.0 75.1 1.0 0.9
roads
% 146.5 100.0 235 16.0
Density of public road network in Zielonki municipality (km/km?): ~ 3
Table 2. Population of Zielonki municipality in years 2016-2020.
YEAR. Population Change from the Previous Year
2016 21,744 number percent
2017 22,222 +478 +2.20%
2018 22,582 +360 +1.62%
2019 23,092 +510 +2.26%
2020 23,690 +598 +2.59%
Total increase in period 2016-2020: +1946 +8.95%

The rise in the municipality’s population is obviously tied with the development of
housing, which almost exclusively takes on the form of individual single-family residential
buildings, mostly either detached or semi-detached, with row buildings being rare. The
development pressure in the Zielonki municipality carries over to the number of building
permits issued, which was continuously high throughout the 2016-2020 period. During
this time, building permits for single-family houses comprised almost half of all permits
issued in the municipality’s territory, and amounted to almost 75% of all permits in 2020
alone (Table 3).

The process of continued settlement in the community under analysis results not only
in an increase in land developed as housing, but also in a significant rise in the number of
vehicles, especially cars for private use by residents for commuting (Table 4).

The data presented in the tables above demonstrate that the process of the Zielonki
municipality’s urbanization has been dynamic and persistent over the past few years.
The development of its functio-spatial structure does not carry over to a qualitative im-
provement, and primarily manifests itself in an increase in areas assigned for individual
single-family housing. Such areas appear primarily on the edges of existing settlement
structures, as independent enclaves located at a considerable distance and sometimes even
isolated from major roads. The construction of new housing complexes is not accompanied
by the provision of essential services, which concentrate almost solely within historical
settlement layouts and along major transport arterials. The review of available maps and
planning documents showed that the municipality’s essential transport layout did not
change during the period of its dynamic urbanization. The main skeleton of its transport
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system continued to be formed by the national and voivodeship road along with several
sections of county roads; none of these elements saw any significant modernization, despite
high traffic intensity and periodic congestion. Furthermore, the municipality lacks pedes-
trian and bicycle infrastructure, and public transport routes predominantly overlap with
major road arterials and do not reach intensely urbanized areas. The role of the railway as
a means of transport between Zielonki and Krakow remained marginal.

Table 3. Building permits issued for the area of Zielonki Municipality in years 2016-2020.

Amount of Building Permits Share of Permits Issued
Permits Issued Permits Issued  Total Amount f(?r Single-Family Houses
YEA . . in the Total Number of
for Single-Family for Other of Issued Permi
o1 qe . ermits,
Houses Buildings Permits o,

2016 109 208 317 34.38%
2017 170 183 353 48.16%
2018 104 195 299 34.78%
2019 101 63 164 61.59%
2020 92 31 123 74.80%
z 576 680 1256 45.86%

Table 4. Number of passenger cars in Zielonki Municipality in years 2016-2020.

Average Indicator of the

Number Number Change
YEAR  Population of Cars per 1000 of Cars from the Previous
Inhabitants (Rounded) Year
(for the Cracow County)
2016 21,744 610.8 13,300 number percent
2017 22,222 629.0 14,000 +700 +5.26%
2018 22,582 645.7 14,600 +600 +4.29%
2019 23,092 667.4 15,400 +800 +5.48%
2020 23,690 682.9 16,200 +800 +5.19%
Total increase in period 2016-2020: +2900 +17.90%

The shape of the functio-spatial structure of the municipality observed during the
investigation, as well as the processes of its transformation, have an obvious impact on
the accessibility of this structure’s key elements. Model analyses demonstrated that a
significant part of recently built housing estates/complexes were located outside of local
service concentration zones and were located too far away from existing stops (Figure 6).
As a consequence, many new housing estates’ access to essential services and means of
public transport was either partially or wholly limited, and they were not observed to
be equipped with pedestrian or cycling infrastructure. This investigation showed that
out of the 60 recently built housing estates that were surveyed, as many as 35, which is
almost 60%, do not have good accessibility (poor or partially limited) to essential services
and public transport (Table 5)—these estates are located away from the primary services
concentration zones and more than 400 m from public transport stops. Limited accessibility
forces local residents to use cars as a basic means of transport, which results in the further
intensification of road traffic and the worsening of transport problems (such as congestion,
traffic collisions, excessive air pollution, and noise emissions). The unfavorable manner
in which the transport layout was being remodeled and developed also contributed to
this. Previously undeveloped areas became the site of large housing complexes, typically
at a considerable distance from the existing transport layout. These are typically projects



Sustainability 2022, 14, 1821 10 of 15

by real estate development companies, with between a dozen and several dozen houses
grouped in a relatively small area. The construction and later use of such complexes forces
the existing road network to branch out, which typically takes on the form of dead-end
streets that extend from a superior road on both of its sides.

i LEGEND: Village Municipaity
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E County roads
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Active railways

Areas of contemporary housing
- estates located close to service
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0 1km 2km

Figure 6. Presentation of the accessibility of service concentration zones and public transport stops
relative to new housing development complexes (original work, 2021).

As a consequence, the local transport network becomes excessively extended, and
its new elements provide access only to nearby housing. The local road layout was, thus,
found to not contribute to improving the overall efficiency of the entire transport system
and to not improve the accessibility of external areas. The graphical analysis of a fragment
of the functio-spatial structure—one of the many areas of the municipality that was radically
redeveloped and almost entirely assigned to housing over the past two decades—illustrates
this problem (Figure 7). An area of 8.6 ha is shown on satellite images from 2005 and 2021
further in the text. The area is located at a distance of almost 700 m eastwards from the
center of the Zielonki rural community.
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Table 5. Accessibility level of the zones of contemporary housing estates in Zielonki Municipality.

Relationship between the Housing Estate, A;If“:}l::t i:l"}i)l;‘;l
ACCESSIBILITY Service Concentration Zone and the .
. Housing Amount,
Location of the Bus Stop o
Estates %o

A housing estate located entirely away from
POOR the service concentration zone 14 23.33%
and more than 400 m from the bus stop

Part of the housing estate located away from

Pﬁgﬂ,ﬁ;‘é\{ the service concentration zone 21 35.00%
and more than 400 m from the bus stop
The entire housing estate located
GOOD near the service concentration zone 25 41.67%
and less than 400 m from the bus stop
Analysed in total 60 100%

i\ X %0
Total ammount
of houses of houses
in the selected in the selected
area area
ca. 55 ca. 210
(on 8.6 ha) (on 8.6 ha)
Total length Total length
of internal roads of internal roads
350 m 2200 m
outline outline
of the selected of the selected
area area
@ public road G public road
e internal road e jnternal road
access point (1) access points (6)
. of internal road . of internal road
from public road from public road

Figure 7. Analysis of distinctive transformation of a fragment of Zielonki’s functio-spatial structure
in the years 2005-2021 (original work, 2021).
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The comparison of the photos demonstrates that the municipality’s progressive ur-
banization led to a significant growth of housing developments and its accompanying
extension of intra-complex transport layouts, whose range and function are confined solely
to the area of the housing estate it is to serve. Over the past fifteen years, the number of
residential buildings in the area (detached, semi-detached, and in a row layout) increased
fourfold—from around 55 to around 210 (which corresponds to an increase in the area’s
population from around 150 in 2005 to around 600 in 2021). This was accompanied by a
rapid, nearly sixfold increase in the total length of internal roads, but no modernization of
the main transport layout in this region followed.

When one accounts for the current dynamic of Zielonki’s urbanization, as well as that
of other areas within Krakow’s direct impact zone, it can be presumed that the problems
diagnosed here are long-lasting and can be expected to intensify in the future; thus, they
require countermeasures.

4. Discussion

The investigation carried out in Zielonki clearly showed that urbanization processes
within Krakow’s suburban zone led to a dynamic rise in homogenous single-family housing
complexes, a significant portion of which is located outside of established development
areas or on their outskirts and has limited access to essential services and means of public
transport. The progressive growth of the municipality’s population and the accompanying
rise in cars result in an intensification of typical transport problems. The municipality
was also observed to have a poorly developed road transport network and to lack bicycle
and pedestrian infrastructure, and it was seen to not make use of the potential offered
by commuter rail. Public transport is confined to a couple of bus lines, whose stops are
distributed almost solely along main roads and do not directly serve the areas under
strong development pressure, i.e., which were being developed as single-family housing
complexes. To the municipality’s residents, public transport can, thus, be considered an
unattractive alternative. The lack of an accessible high-bandwidth means of transport leads
to an increase in traffic intensity, especially along the main arteries that connect Zielonki
with Krakow.

The conditions presented create specific human behaviors regarding everyday com-
mutes between people’s places of residence (locally), work (mainly in Krakow), and service
concentration zones (mostly in historical village centers and along main transport arteri-
als). The latest comprehensive traffic study, which covered the transport behaviors of the
residents of Krakow and its peripheral municipalities (including Zielonki), was prepared
in 2013 [28]. This study showed that the residents of peripheral municipalities were more
likely to choose to commute by car (Krakow: 33.7%; peripheral municipalities: 36.2%),
and they used public transport to a significantly lesser degree (Krakow: 36.3%; peripheral
municipalities: 23.8%), reporting a greater frequency in travelling on foot (Krakow: 28.4%;
peripheral municipalities: 34.3%) and by bicycle (Krakow: 1.2%; peripheral municipalities:
3.0%). Over 200 respondents were interviewed in the municipality of Zielonki, and it was
observed that the most frequently chosen means of transport was the car (over 51% of
travels). Only 13.4% of respondents traveled on foot, and 24% of respondents traveled by
public transport. A survey study was also performed, in which local residents were asked
about what could make them more inclined to switch from using the car (in their commutes
to and from Krakow). The responses that were most commonly given by residents of
peripheral municipalities were an increase in public transport frequency (43.6%) and the
possibility to arrive at one’s destination faster by public transport (39.4%). These studies
were not verified by the authors of the article, but they constitute interesting material that
indicates the tendencies of the inhabitants” communication behavior.

It appears that a change in unfavorable tendencies requires primarily an effective
implementation of sustainable transport principles in the Zielonki municipality, namely,
the stimulation of public transport (bus and rail) and the construction of an effective system
of pedestrian and bicycle linkages with a circulatory function. Here, the experience of large
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European cities and their strategies and methods of action can prove helpful. For instance,
effective action to limit the role of individually used cars was taken in Amsterdam [29], -also
in Bratislava and in its suburbs, which are to be included in an integrated public transport
system [30]; as well as the city of Lille, which follows transit-oriented development [31].

The municipality of Zielonki develops and transforms in accordance with applicable
planning documents. Planning tools, namely, the local spatial development plan and
the spatial development conditions and directions study, were observed to fail in their
respective essential tasks. The existing functio-spatial structure is scattered, disintegrated,
and does not meet the criteria of sustainable development in terms of accessibility and
the precepts of providing transport access to new housing areas. There is a lack of legible
development models based on sustainable transport and the full integration of the functio-
spatial structure with transport infrastructure elements. Many researchers advocate that it
is advised for the contemporary development of urbanized structures, including suburban
ones, to be based on previously developed models and precepts that account for the need
to provide good accessibility to the structure’s elements.

The precepts and models listed include UrbanSim [32], New Urbanism [16], and even a
return to the neighborhood unit [33]. Spatial planning based on a pre-determined model of
the functio-spatial structure’s development requires the involvement of various stakeholder
groups in the planning process, who participate in a sort of “game for space” [34]. Among
the process’s participants, we can list property owners (developers), municipal government
entities responsible for implementing plans and issuing administrative decisions, residents
who take part in public consultation, real estate development companies that operate
based on their business principles, and designers—urban planning, design, and transport
practitioners. Each of these groups can present mutually exclusive visions of their planned
actions and interests. Conflicts of this type can occur even within these groups, and the
spatial planning system still lacks instruments that would facilitate compromise and the
formulation of shared goals [35]. Attempts to reduce the distance between services and
housing also seem important, which favors the creation of local centers, reduces the need
for travel, and helps to ensure the spatial cohesion of built-up areas [36].

5. Conclusions

The study of the impact of transport on the transformation of the functio-spatial
structure of the Zielonki municipality, in the aspect of the accessibility of selected elements
of this structure, led to the formulation of some important specific and general conclusions.
The specific conclusions include:

e  The Zielonki municipality, which is under the direct influence of Krakow as a metropoli-
tan core city, is currently in a strong process of urbanization (suburbanization), which
results in a significant increase in new housing areas, an increase in population, and
the number of cars used in its area;

e  Transformations of the municipality’s functio-spatial structure primarily include the
construction of new housing estates located outside of existing development com-
plexes, at significant distances from existing service concentration zones, major trans-
port arterials, and public transport stops (buses and commuter rail);

e  The essential road-based transport skeleton links the centers of traditional settlement
layouts in the municipality’s limits, yet it does not directly serve areas of contemporary
urbanization—transport layouts created within new housing estates are of a solely
local (intra-estate) significance, and do not contribute to enhancing the entire transport
system, leading to a worsening of existing transport problems;

e The dynamic and spontaneous development of housing in the form of individual
single-family houses, combined with a lack of proper pedestrian and bicycle infras-
tructure, does not provide proper accessibility in place of residence—place of work
destinations and essential service locations;

e  The current state and the observed tendency in the transformation of Zielonki’s functio-
spatial structure does not meet relevant criteria in terms of accessibility and transport
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services, especially in relation to new housing areas, which is clearly at odds with the
idea of sustainable development, sustainable transport included;

e  Existing conditions do not facilitate the shaping of desired travel behaviors in the
municipality’s residents—most continue to prefer individual cars as their default
mode of everyday transport, which clearly deepens problems and transport conflicts
such as traffic congestion, collisions, excessive air pollution, and noise emission, and
ultimately leads to a deterioration in quality of life.

The general conclusions are:

e Itappears that the fundamental challenge to the contemporary development of the
Zielonki municipality is the integrated and cohesive planning of its functio-spatial
structure and transport system—in this respect, it may prove helpful to adopt a pre-
defined development model that could aid in limiting spontaneous action in space
and allow for the emergence of a logical and legible structure;

e A model approach to the municipality’s planning should account for sustainability
principles, which also includes transport—it is necessary to take action to strengthen
the role of public transport (bus and rail) and create proper pedestrian and bicycle
infrastructure while limiting the use of cars;

e  Spatial planning instruments—especially local spatial development plans—should
denote housing areas based on reliable analyses of actual demand for this form of
use, and the potential to provide actual accessibility to the major elements of the
municipality’s functio-spatial structure from the housing areas outlined in the plan.
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