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Abstract

Air pollution, both gaseous and in the form of dust, is a problem that affects numerous densely built-up areas of modern
cities. Based on this assumption, the authors of the following paper have examined an exemplary part of urban space with
various building developments located in Warsaw downtown. Both experimental and numerical studies were conducted for
the two prevailing wind directions observed in this area, that is the west wind and the south-west wind.

Experimental research was conducted with the application of two known laboratory techniques, i.e., the oil visualization
method and the sand erosion technique. The studies were conducted in an open-circuit wind tunnel. Commercial ANSYS
Fluent program was used for numerical simulations. The k-¢ realizable turbulence model, often applied for this type of ta-
sks, was used in the calculations. As a result, distributions of the velocity amplification coefficient were obtained in the area
under consideration, as well as images that present the averaged airflow direction. On basis thereof, potential zones where
contamination accumulation may occur were determined.

The impact that introduction of a hypothetical high-rise building into the area would exert on wind conditions in its vicinity
was also tested. High-rise buildings tend to intensify airflow in their immediate vicinity. Thus, they can improve ventilation
conditions of nearby streets. However, in this particular case, the research prompted the conclusion that the proposed
building causes turbulence and increased velocity gradients in the majority of elevation planes. On the other hand, in the
ground-level zone, the building blocks rather than intensifies the airflow.

Keywords: smog; air pollution; aerodynamic; wind tunnel

INTRODUCTION

In the context of city shaping, one of the impor-
tant issues refers to the possibility of natural ventila-
tion by means of ventilation corridors and by design of
housing estates in such a way as to ensure that areas
are ventilated by airflow. Unfortunately, the construc-
tion of ventilation corridors is subject to the pressure
of financial capital. Therefore, housing estates are usu-
ally designed so as to maximize the use of the area
available for development. The problem of smog and

the accumulation of pollution arises in densely built-up
city downtowns, districts adjacent to them, as well as
in towns that adjoin cities. Currently, more and more
frequent measures are being introduced in Poland in
order to reduce the scale of air pollution, especially in
large urban agglomerations.

The topic has also become a point to be consid-
ered by scientists. Monika Fronczak of the Cracow Uni-
versity of Technology (M. Fronczak 2018) has presented
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an extensive list of urban solutions. The analysis of the
tools for city technological development proved tech-
nology to be an indicator of the city quality (C.E. Bor-
rego et al. 2006). Jan Kicinski of the Institute of Fluid-
Flow Machinery, the Polish Academy of Sciences, has
developed 4 stages of implementing modern technolo-
gies in the municipal-housing development sector with
which to reduce the emission of pollutants (J. Kicinski
2018). A comprehensive study on health consequenc-
es is presented books and articles (H. Mazurek and
A. Badyda, 2018), (J. Schwartz, F. Laden and A. Zano-
betti, 2002), (P. Dabrowiecki et al., 2021)]. Professor
Andrzej Flaga of the Cracow University of Technology,
together with his team, is working on an experimental
city ventilating method with the use of ventilation towers
and chimneys (F. kukasz et al., 2019). Moreover, futuris-
tic visions may be found which, at present, are unlikely
in realistic terms. These assume the use of pollutant-
absorbing plants to cover entire facades of buildings
(M. Khaled and K. Dewidar 2010). The location of a tall
building has also been shown to affect the dispersion
of pollutants in its vicinity (E. Aristodemou et al. 2020).

Air pollution is a complex issue. It depends on
many factors, such as the source and geographic loca-
tion. A less frequently considered but equally important
feature consists in the aerodynamic factor, which may
affect the concentration of pollutants depending on the
shape of the building development.

Smog currently poses a large threat and is dif-
ficult to remove. The situation seems to be getting
worse by the year. In order to tackle this problem, it is
necessary to coordinate action in several fields simul-
taneously (E. Stanaszek-Tomal 2021). It is not enough
to simply ventilate the city. Likewise, it is impossible to
have most of the old-type heating burners replaced in
single-family housing within a few years. Nor can the
society (often poor (A. Michalak 2020)) be controlled
on the use of ecological heating sources only. It is nec-
essary to educate the society, introduce appropriate
provisions of law that will hinder bad practices and fa-
cilitate good ones.

Architecture may provide great help in this as-
pect, because ultimately most of the pro-ecological
activities are related to this discipline. It is also worth
mentioning that architecture may be used as a huge
propaganda tool already in the process of creating the
design. Visualizations used by architects can reach the
society easily, as recipients prefer information present-
ed in visual form. The implemented project, in turn, pro-
vides the final evidence of the seriousness of the prob-
lem and serves as proof of the legitimacy of the actions
taken. If buildings are shaped with ecology in mind,
education of the society will progress much faster.

Unfortunately, the phenomenon of air pollution in
cities has not been thoroughly investigated. In Poland,
large gaps in the location of measuring stations may
be observed, which results in large information gaps.
There are about 260 stations (P. Kleczkowski 2019),
only 8 of which are placed in the city of Warsaw: 4 of
them are automatic, 3 automatic-manual and 1 is man-
ual only (Generalna Inspekcja Ochrony Srodowiska,
no date). Pollution measurements give an opportunity
to examine the degree of pollution, but only so at the
measurement station itself. Such stations, however, are
installed near the ground floor. Both, the composition
and intensity of air pollutants changes with height and
vicinity of the test site. The result will, thus, be different
at the height of the 10th floor, at the level of the ground
floor, and different, still, in the buildings dispersed in
suburban areas. The air condition is influenced by many
factors, including the type and severity of aerodynamic
phenomena. For a more accurate prediction of air pol-
lution, it is necessary to study aerodynamic phenom-
ena in the context of building developments. It is also
indispensable to measure such phenomena with the
use of a more densely located grid of measuring sta-
tions located at different heights. This implies the need
to create a pollution map in 4D. The map would be
developed over time (T. Villa et al. 2016), and would ac-
count for variables such as, for example, aesrodynamic
phenomena depending on the wind direction. It is im-
possible to create such a map solely on the basis of
stationary pollution measurement stations, even if the
quantity of such stations increased.

Drones are devices that can be used to mea-
sure pollution (S. Szymocha and J. Osuchowski 2019),
(©., no date), (S. Duangsuwan and P. Jamjareekulgarn
2020), (T. Landolsi et al., 2019). Such measurements
are already taken with the use of small and light aircraft
(C.E. Corrigan et al. 2008). Components such as smog
sensors, chemical and radiological sensors can be at-
tached to such a device. With the use of drones, the
level of dust and gases can be monitored, weather data
can be collected or high-voltage electricity lines may be
diagnosed (S. Szymocha and J. Osuchowski 2019).

In the context of the issues raised in the present
paper regarding the deposition of pollutants in the city
area, it seems important to identify potential air stag-
nation zones that favor the accumulation of dust and
gases.

Following the above premises, the authors exa-
mined an exemplary area of urban building develop-
ment. The building is located in the center of Warsaw
and is intersected with one of the city’s busiest commu-
nication routes. The research was aimed at determin-
ing the potential zones of pollution accumulation in the
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dense building development of the city (marked with
a red circle in Figure 1). The selection of such zones
seems advisable, because in the least ventilated places
it would be possible to take most accurate measure-
ments under real conditions.

Moreover, it was intended at investigating the im-
pact of introducing a high-rise building (196 m in height,
highlighted in blue on the map below) on the ventilation
conditions located in its vicinity (T. Stathopoulos 2009),
(T. Stathopoulos 2011), (Q. Xia et al. 2013). A high-rise
building tends to intensify the airflow. It can, therefore,
improve the ventilation conditions in its immediate vi-
cinity. However, in the winds of higher velocities it can
be a source of discomfort to pedestrians.

2. MATERIALS AND METHODS

2.1. Urban-planning analysis

The surroundings of the studied area are not ful-
ly developed under Miejscowy Plan Zagospodarowania
Przestrzennego (MPZP). The only valid MPZP Plan No.
XCIV / 2749/2010 of November 9, 2010 (Rada Miasta
Stotecznego Warszawy, 2010), concerns the immedi-
ate surroundings of the Palace of Culture and Science.
The Plan allows for the construction of buildings within
the range of 24-26m in height, with the possibility of de-
signing a high-rise building development part within the
range of 233-245m. The immediate surroundings of the
Ztota 44 building, around which the present research
is centered, is not covered by the Local Development
Plan (MPZP). Changes to this space are difficult to pre-
dict, as building permits may currently be issued on the
basis of the Decyzja o warunkach zabudowy [Decision
on Development Conditions], the content of which de-
pends on the civil servants who issue the document.
For the purposes of the present publication, it can
be assumed that the area will not undergo significant
changes over the next 5-10 years.

Fig. 1. Study area including the proposed building - the radius of
the circle equals 300m (author’s own study)

The area under study covers about 43 ha. It is
intersected by a grid of streets oriented south-west-
north-east (Aleje Jerozolimskie, Ztota Street, Sienna
Street, Sliska Street, Pariska Street, Swietokrzyska
Street) and north-west-south-east (Aleja Jana Pawtfa
I, Emilii Plater Street). The present research analyzes
were confined to the street quarter marked by the fol-
lowing streets: Emilii Plater, Aleje Jerozolimskie, Aleje
Jana Pawta Il and Swietokrzyska. Architectural forms
that occur in this area vary (Fig.1). These include
densely developed tenement houses, high-rise build-
ings and more extensive volumes, such as the Ztote
Tarasy Shopping Center (ZT) and the Palace of Culture
and Science. The heights of buildings and the widths
of individual street canyons are shown in Fig. 2. Due

a Fig. 2. Analysis of the height of buildings (a) and the width of b
street canyons (b) in the studied area (author’s own materials)
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to the lack of access to accurate data on buildings,
they were determined by means of comparison to the
heights reached by the authors during an on-site visit
and by analyzing 3D models in Google Earth. Accuracy
of up to 5m was assumed. The widths were measured
on the City of Warsaw website, with the use of an inter-
active map featuring the ability to measure distances.
The results were confirmed during an on-site visit.

2.2. Geometry of the tested layout

In Fig. 3, the actual set of models tested experi-
mentally together with the high-rise building marked with
the letter X in the illustration is presented. The mock-up
for the research was made in the 1: 700 scale.

The next illustration (Fig. 4) shows the full set of
models subjected to numerical analysis. This analysis
was aimed at examining the influence of the high-rise
building, marked with the letter X in Figure 3, on the
wind conditions in its immediate vicinity. Compared to
the model tested in the wind tunnel, two main differ-
ences occur in this case. Some of the obstacles, dis-
tant from the building important from the perspective of
the present paper, or located on its leeward side for the
studied wind directions, were excluded from the analy-
sis. These buildings are marked in gray in Fig. 3. The
second difference concerned the simplification of the
group of buildings, marked with a blue rectangle in Fig-
ure 3, to four cuboids, while maintaining the height of
the buildings and the spacing (understood as streets)
between them.

According to the authors, the simplifications had
little impact on the results obtained in the vicinity of

building X and significantly shortened the computation
time.

Description of the research methods applied

Research on airflows around building, which
are commonly used and described in the literature
(B. Blocken, T. Stathopoulos and J.P.A.J. van Beeck
2016), may be divided into experimental ones (con-
ducted in a wind tunnel) and numerical ones. The most
reliable results are obtained by combining both types
of research. The results of experimental research offer
a chance for a general identification of phenomena, en-
able researchers to specify problem areas and consti-
tute the basis for determining the parameters entered
into computer programs.

The experimental research was conducted in
a through wind tunnel whose cross-section equaled
1m. by 1m., with a closed measuring space of the same
dimensions. The wind structure at ground-level was
created by modeling the velocity profile and turbulence
intensity distribution according to PN-EN 1991-1-4:
2008 (N.E. En and P. Normy 2008) and the procedure
described in (M. Jedrzejewski, M. Pocwierz and K.
Zielonko-Jung 2017) the velocity profile was obtained
from the formula:

0,24

V z
7= () g
where: V19 — wind velocity at a height of 10 m.

above the ground (m/s), z — height above ground level
in m.

Such a velocity profile corresponds to the char-
acteristics of dense building development located in

Fig. 3. Model for experimental tests - high-rise building marked with the letter X (a) and a photo of the model used for experimental te-
sts (b); source: by the authors.
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Fig. 4. The full set of models subjected to numerical analysis in the 1: 700 scale; source: by the authors

large cities. The intensity of turbulence was calculated
on the basis of the formula - Iv (z) = 1/In (z/z0) (assum-
ing a unit value for z0).

In order to model the ground layer, elements to
disturb the airflow and roughness elements in the form
of spiers and blocks were installed in the tunnel. These
objects were placed at the base of the tunnel in front of
the study area with model building developments. The
results of average velocity profile measurements and
intensity of turbulence at the altitude of up to 100 m.
were quite consistent with the desired characteristics.

For the research conducted for the purposes of
the present work, the Reynolds number was approxi-
mately 3 - 10°. In actual flow, the number value is higher
by several orders. In tunnel research, it is very difficult
to obtain the actual Reynolds number. However, for
sharp-edged objects, the airflow undergoes high tur-
bulation, detachments and vortices occur. Therefore,
airflow is relatively insensitive to the Reynolds number
(P. Irwin, D. Scott, R. Denoon 2013). Airflow distortion
and the resulting changes in pressure distribution can
be treated as negligible for Reynolds numbers high-
er than 105 (D. Duthinh and E. Simiu 2011). Methods
for ground-level modeling similar to the ones used

in the quoted studies have described in (B. Blocken,
T. Stathopoulos and J.P.A.J. van Beeck 2016), (K. Gu-
mowski et al. 2015), (J. Sanz-Rodrigo, J.P.A.J. van-Be-
eck, G. Dezs6-Weidinger 2007), (S. Reiter 2010) and
elsewhere.

Two methods were used in tunnel studies, that
is oil visualization and sand erosion method (B. Block-
en, T. Stathopoulos and J.P.A.J. van Beeck 2016). Both
methods are of qualitative nature. Their purpose is to
arrive at a good understanding of airflow phenomena
that occur in a given area and to form some intuitive
assumptions concerning acceleration or deceleration
of airflow for given data on building layouts, rather than
to obtain accurate quantitative data.

A mixture of oil and titanium white is used for
oil visualization. The mixture is applied onto a plate
made of black glass to which models of buildings are
attached. During the tunnel experiment, oil is blown off
areas of high airflow velocity and accumulates in areas
where airflow is much less intense. The procedure re-
sults in an image showing the averaged direction of air-
flow, while the layouts of the oil streaks show the turbu-
lence pattern in the flow. During the experiment, photos
are taken (around 60-70 photos taken approximately

ARCHITECTURAE ET ARTIBUS - vol.13 - 3(49)/2021 5
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Table 1. List of symbols used in the study, together with their interpretation

Designation on
the oil visualiza-
tion map

Name of form

Description of flow structure

Z

Stagnation zone

\

Stagnant zone. Places where air moves very slowly
are often found in confined spaces between buil-
dings or in the footprint behind large buildings

Direction of flow

Velocity vector of moving air

dward side

Air reflected from the building on the win-

Some of the air encountering the bouncing obstacle
descends toward the ground and then changes its
direction to the opposite of the incoming stream.
This creates a horseshoe vortex

Contractual limit of reflected air

Places where reflected air meets incoming flows.
This is a conventional boundary because it is often
not clearly visible and its location can only be esti-
mated

Whirl

Indicates a recirculation zone. Whirls often form on
the leeward side of the building.

Source: prepared by the authors

every 10 seconds). The analysis of photo sequences
prompts the understanding the phenomena that occur
in airflow and interpretation thereof.

The Table 1 above presents a list of symbols
used in the description of visualization tests, together
with their interpretation.

The second experimental method used in the
described research was sand erosion method, pre-
sented in detail in (B. Blocken and J. Carmeliet 2004),
(S. Reiter 2010). It uses sand with a standardized diam-
eter and a very low humidity coefficient. The saltation
test consists of two stages. Firstly, the reference ve-
locity is determined at which the layer of applied sand
is almost completely blown off the plate. Velocity is
measured with a Prandtl tube in an undisturbed area,
at some distance from the ground. The second stage
consists in the actual measurement. In this case, build-
ing models are placed on a roughened slab, whereas
sand is evenly applied to the empty areas between the
buildings. The test is performed in a tunnel where the
velocity is gradually increased by Av to reach succes-
sive values. After each change of velocity, it is neces-

sary to wait a while for the airflow to stabilize and for
the sand to cease erosion, and then photos of the test
area can be taken.

The photos for the following velocities are pro-
cessed and superimposed over one another. As a re-
sult, a color map of the airflow velocity amplification
coefficient - ais obtained. To determine the value of the
coefficient, both reference velocity and the one that is
set at the test moment must be known.

For the tested building layout, the following
amplification factors o were obtained, which were as-
signed to separate colors (Fig. 5).

Knowing the undisturbed airflow velocity from
a given direction (e.g., from meteorological measure-
ments), it is possible to estimate the values of veloc-
ity at each point of the test area based on of the map
obtained from sand erosion study. If velocity at a given
height in the undisturbed area is v, then the velocity at
a specific point in the area at that height may be ob-
tained from the formula: w = a - v. As it can be seen,
for the obtained amplification coefficients, airflow ve-
locity in the areas marked in red reaches values above

6 ARCHITECTURAE ET ARTIBUS - vol.13 - 3(49)/2021
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a 21,72 1,58 1,34 1,20 1,10 1 0,94

0,87 0,82 0,77 0,71 0,64 0,6 <0,6

Fig. 5. Legend that explains the color scheme depending on the amplification coefficient, by the authors

5 m/s at the wind velocity value slightly above 3 m/s.
These places are well ventilated and retain low level
of susceptibility to the accumulation of contamination.
Moreover, the opposite effect of building development
on wind conditions may be observed - places where
the obtained amplification coefficient reaches values
of less than 1 are areas of a reduced airflow velocity.
Zones where the air slows down significantly (marked
in navy blue and black) present potential stagnation
zones where pollutants are likely to accumulate due to
obstructed ventilation.

The ANSYS Fluent software was used for nu-
merical simulations of the flow in the presented built-
up area. First, the geometry and computational grid
were created, in accordance with the recommenda-
tions contained in source literature (M. Jedrzejewski,
M. Pocwierz and K. Zielonko-Jung 2017), (S. Re-
iter 2008), (S. Reiter 2010), (B. Blocken et al., 2011),
(J. Franke et al. 2007), (Y. Tominaga et al. 2008).

Figure 6 presents an example of a computa-
tional domain with a grid. The domain cross-section
reflects the cross-section dimensions of the wind tun-
nel in which the material model was tested. The length
of the computational area equaled 3 m.

The grid consisted of 8 million tetrahedral ele-
ments. These were highly densified in vicinity of the
building models and near the ground surface, whereas
they gradually thinned out in each direction. The vol-
ume ratio of adjacent elements was reduced to 1.05.

In order to compare the obtained results, calcu-
lations were also conducted for a more densified com-
putational mesh that consisted of 14 million elements.
No significant differences in the obtained results were
noted.

The RANS model was used for the simulations
in Fluent, in accordance with guidelines contained
in the article (B. Blocken, T. Stathopoulos and J.P.A.
J. van Beeck 2016). The pressure-based solver type
was chosen, owing to the fact that air is considered
incompressible at low flow velocities (and it is with such
velocities that air moves in the ground zone). The SIM-
PLE algorithm was applied, based on the segregated
method. To discretize the equations of momentum, ki-
netic energy and turbulence energy dissipation, first-

Fig. 6. An example of a computation grid in a selected calcula-
tion domain with the layout geometry placed inside of it; by the
authors

order equations were used for the first several tens of
iterations, and later the second order upwind was ap-
plied. This technique is widely used and described in
source literature (J. Franke et al. 2007). Its aim is to min-
imize the time required in order to perform calculations,
while maintaining the precision thereof. The k-¢ realiz-
able model of turbulence was adopted, which was se-
lected based on source literature (Blocken, Stathopou-
los and van Beeck 2016), (K. Gumowski et al., 2015).
Moreover, in order to calculate airflow parameters in
vicinity of obstacles, it was decided to use Standard
Wall Function. This option does not require a particu-
larly dense computational grid in the immediate vicinity
of buildings, which offers a chance for optimization in
terms of the computing power used. The velocity pro-
file was implemented into the program using a function
written in C language.

3. RESULTS

Both tunnel research and numerical simulations
were conducted for two wind directions - west and
south-west winds. (Fig. 7) The selection of directions
was made based on the analysis of the wind rose for
Warsaw(International Renewable Energy Agency, no
date) and the average distribution of airflow velocity for
Warsaw at a height of 10 m. The analysis shows that
winds from the above-mentioned directions dominate
in area under consideration.

ARCHITECTURAE ET ARTIBUS - vol.13 - 3(49)/2021 7
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Table 2. Table of wind directions and velocity in Warsaw

Wind velocity, Wind direction
m/s

N NE E SE S SW w NW
Average velocity 4,0 3,7 4,0 3,4 2,8 3,4 4,6 4.4
max velocity 15 13 13 13 13 15 20 20

Source: International Renewable Energy Agency, no date)

Additionally, oil visualizations and sand erosion
methods were applied to research the east, north and
north-west directions.

The above table (Tab. 2) presents average and
maximum wind velocity for the city of Warsaw, estimat-
ed on the basis of frequency and probability distribu-
tion for wind velocity at a height of 10 m. for the Okecie
area.

Fig. 7. Wind rose for Warsaw and the surrounding area; source:
International Renewable Energy Agency, no date)

The values of average airflow velocity for the
west and south-west wind directions were converted
to the pedestrian level values and equal 3.02 m/s and
2.24 m/s, respectively.

The analysis of air flow in a built-up area for the
west direction

Experimental and numerical studies for the west
wind direction were conducted for two configurations
of the area under consideration. The first configuration
has no buildings, whereas for the second one, a high-
rise building is introduced (marked with X in the pre-

sented figures). Its parameters are discussed in chap-
ter two.

The results obtained during the sand erosion
study for the west direction for both building config-
urations are presented in Fig. 8a (the building is not
presented) and Fig. 9a (the building is presented). The
results obtained in the oil visualizations in Figs. 8b and
9b, respectively. Based on the analysis thereof, it can
be concluded that both in the area under consider-
ation without the X building and with the X building, the
zones were reduced wind velocities occur are located
between the buildings 20 and 19 (when viewed from
above), on the leeward side of the buildings 18 and 17,
and inside the courtyard and behind the building 16.
They can also be observed between the buildings 11
and 10 and 8 and 7, in the quarter formed by buildings
marked with numbers 1, 4 and 3, as well as on the
leeward side of the building development line marked
by the buildings 13, 5, 2, ZT (Ztote Tarasy) and PKP
(Polskie Koleje Panstwowe). As mentioned above, the
amplification coefficient for these zones amounts to
less than or equal to 0.64. Therefore, the actual aver-
age airflow velocity in the area in question is unlikely to
exceed 2m/s. Undoubtedly, zones of reduced velocity
value, but not in direct vicinity of the leeward wall of
buildings or building corners, namely where vortices
and turbulence occur, may be seen as places where
unmanned aerial vehicles can be used for air pollution
measurements.

Considering the presence and influence of
the high-rise building marked with the letter X in the
figures, it can be noticed that for the west direction,
the X building hinders the airflow between buildings ZT
and 1, which exerts a key impact on the emergence
of stagnation zones. The presence of the X building
has a positive effect on the ventilation of the stagna-
tion area behind the ZT and PKP facilities. At the same
time, however, it building hinders the airflow in the vi-
cinity of the Palace of Culture and Science, and around
the buildings 2 and 5. Ventilation of the space between
the buildings 1 and 4 is also worse when the X building
is present.

8 ARCHITECTURAE ET ARTIBUS - vol.13 - 3(49)/2021
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Direction of air inflow

(a)

Fig. 8. Sand erosion study map (a) and oil visualization (b) for the west direction without a building; prepared by the authors

(a)

Due to the simplification of the geometry in the
area under consideration, the results obtained from
numerical simulations (Fig.10) differ from the results of
experimental studies, although similarity in the general
nature of the flow is retained. A significant difference
is observed on the leeward side of the buildings des-
ignated by buildings number 2, 5 and ZT. This results

Direction of air inflow

(b)

(b)

Fig. 9. Sand erosion study map (a) and oil visualization (b) for the west direction with a building; prepared by the authors

from the fact that the existence of the Palace of Culture
and Science was not taken into account in the calcula-
tions. This is a building of significant height, thus the
airflow in its vicinity is intensified. This fact can be eas-
ily observed by comparing the amplification coefficient
maps obtained from experimental tests (Fig. 8,9) and
numerical tests (Fig. 10).

ARCHITECTURAE ET ARTIBUS - vol.13 - 3(49)/2021 9
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(a)

—

Direction of air inflow

(b)

Fig. 10. Numerical result - comparison of air velocity at the level of 2.5 mm with (a) and without the building (b); prepared by the authors

However, when analyzing the situation, espe-
cially in the rectangle located in the center of the area,
on the leeward side of the building development line
defined by the buildings 15-19, many similarities can
be noticed. Moreover, the values of the amplification
coefficient do not differ significantly from the values
obtained in experimental research. Numerical research
provide insight also into the zone between the X build-

Direction of air inflow

(b)

Fig. 11. Numerical result - comparison of air velocity at the level of 10 mm with (a) and without the building (b); prepared by the authors

ings and ZT at lower heights. Owing to the shape of
the X building, this area is completely covered in the
photos taken during sand erosion study and oil visu-
alization.

Fig. 10 illustrates the velocity values at specific
spots between buildings at a height corresponding to
the pedestrian level (2.5 mm in high in the domain in
question, which matches 1.75 m in the actual area).
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(a)

Direction of air inflow

(b)

Fig. 12. Numerical result - comparison of air velocity at the level of 100 mm with (a) and without the building (b); prepared by the au-
thors

Furthermore, numerical studies make it possible
to observe airflow in the area under consideration at al-
titudes above the pedestrian level. Exemplary maps of
the amplification coefficient distribution are presented
in Figures 11 and 12. Respectively, the maps are made
at a height of 10 mm. in the model scale, which corre-
sponds to 7 m. in an actual scale and at a height of 100
mm., with matches 70 m. in actual conditions.

In principle, no alteration to airflow was observed
at a height corresponding to 7m., as compared to the
pedestrian level (1.75m).

On both levels (namely 1.75 and 7 m.), the im-
pact exerted by the introduction of the X obstacle into
the building complex is clearly visible, which is reflected
in the ventilation of the area to the south-east of the
building marked as ZT. This phenomenon was also no-

ticed for the sand erosion and oil visualization studies.
The X building obstructs the air flow between the ZT
building and the buildings marked as 1, leading to the
reduction in airflow velocity in this area. At the same
time, between the X building and ZT building, the am-
plification coefficient increases.

At low heights (up to 10 m.), the wind conditions
in vicinity of high-rise buildings, namely the building 15
and the X building (if introduced), tend to be the least
favorable. Additionally, in the presence of X building,
the space between the ZT and the PKP buildings may
cause dangerous acceleration to airflow.

In Fig. 12 the map of the ampilification coefficient
is presented at a height of 100 mm. above the ground
in the model scale, which corresponds to the height of
70 m. in the actual scale. At this height, only buildings

Fig. 13. Comparison of the streamline at a height of 100mm in the presence of building X (a) and its absence (b); prepared by the au-
thors
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Direction of air inflow

(a) (b)

Fig. 14. Sand erosion study map (a) and oil visualization (b) for the southwestern direction without a building; prepared by the authors

Direction of air inflow

(a) (b)

Fig. 15. Sand erosion study map (a) and oil visualization (b) for the southwestern direction with a building; prepared by the authors
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marked as 15, ZT and 5, as well as the conceptional X
building are visible. It can be seen that the airflow be-
tween the buildings accelerates, while behind the build-
ings zones of reduced velocity value are observed. In
this case, the impact exerted by the introduction of X
building is noticeable.

Analysis of air flow in a built-up area for the
south-west direction

As in the case of the west wind direction, two
configurations of building development were inves-
tigated — when the X building is absent and with its
presence. The results of the sand erosion study are
presented in Fig. 14 and 15, whereas the outcomes of
the oil visualization are shown in Fig. 14 and 15.

For the south-west direction, for which average
airflow velocity at the height of the passerby for un-
disturbed flow is estimated at 2.24 m/s, in the zones
marked in navy blue the velocity decreases to a value
equal to or lower than 1.34 m/s

The largest zones of reduced velocity, both for
the variant with the X building and without it, were ob-
served behind the 18 and 17 building complexes, as
well as behind the building marked as ZT.

However, relatively few zones where the velocity
is significantly increased were noted. Such zones ap-
pear mainly at the building corners, whereas the veloc-
ity amplification barely exceed the value of 1.58. It is,
thus, estimated that for south-west winds, the average
velocity at pedestrian level should not exceed 3.5 m/s.

The introduction of the X building resulted in
a partial blockage of the aerial corridor between the
ZT and the building 1, as well as it led to stagnation
towards the east of the building 2.

Moreover, when the X building is present, the air
accelerates at its base, especially from the windward
side, where a zone reflected air in the shape of horse-
shoe vortex is created.

To summarize in brief, for the south-west direc-
tion, the X building again led to hindering the air flow
between the ZT and the building 1. This had an impact
on the emergence of stagnation zones on the wind-
ward side of the Palace of Culture and Science. It is
difficult to associate the presence of the X building with
any positive phenomena that would occur in the airflow
between the studied buildings, as compared to the
situation when this building is absent. The flow intensi-
fication took place only in the close vicinity of the wind-
ward side of the building, it failed to contribute to better
ventilation of the streets in the vicinity of the building.

The results of numerical calculations for the in-
coming air from the south-west direction are presented
in Fig. 16, 17, Fig. 18. In this case, a slowdown can be
observed within the aerial corridor delineated by build-
ings ZT and 1 in the case of introduction of the X build-

ing. With reference to the leeward side of the building
2, it can be noticed that negative impact in the form of
a stagnation zone that forms in this area is exerted by
the presence of the X building. This situation is also
very well visible in the results obtained from experimen-
tal studies, that is sand erosion and oil visualization.
As with a west wind direction, the visualization of the
airflow at 10 m. (equivalent to 7 meters in actual condi-
tions) is similar to the flow at pedestrian level.

Fig. 18 shows the distribution of the flow veloc-
ity amplification at height of 100 mm. (equivalent to 70
meters in actual conditions) around building models
with and without the conceptional X building. Again,
the introduction of the X building is strictly related to
the emergence of a zone with increased turbulence.
Moreover, the air bounced off the X building is partially
directed to the right when viewed from the windward
side and leads to the reduction in the effect of the
higher part of ZT on increasing the velocity gradient in
its wake.

Analysis of the influence of the X building on the
air flow in the built-up area for other selected wind di-
rections

This part of the chapter contains selected re-
sults of experimental studies for inflow directions that
occur less frequently in actual conditions. The figures
below show oil visualization maps for the air flowing in
from the south (Fig. 19) and sand erosion for the north-
west direction (Fig. 20).

In the case of a south wind (Fig. 19), a slight in-
fluence exerted by the X building on the flow can be
observed. This situation results from the fact that for
this direction airflow is in the wake of a large ZT object.
Therefore, less air at high velocity reaches the building,
while its trajectory could be influenced. Numerous sim-
ilarities between the two maps have been observed,
namely the main flow directions, stagnation zones and
vortex zones are largely the same.

In the case of the north-west (Fig. 20) direction
of the air inflow, it can be noticed that the X building
is located in the zone where, in the absence of the X
object, air stagnation occurs. Being a high-rise ob-
stacle, the building results in bringing some of the air-
flow downwards from the upper layers. Therefore, the
space in the immediate vicinity of buildings marked
with numbers 2 and 3 is ventilated. Moreover, in the air
corridor between the buildings 2, 5, 13 and the Palace
of Culture and Science, the airflow tends to be slightly
faster. This may be due to the introduction of the X ob-
stacle, whereby the flow increases its velocity in unbuilt
spaces. Moreover, it is worth noting the fact that when
the X obstacle is removed, a stagnation zone forms in-
stead. Contaminants that would otherwise be removed
by wind may accumulate in the zone.
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(a) / Direction of air inflow (b)

Fig. 16. Numerical result - comparison of air velocity at the level of 2,5 mm with (a) and without the building (b);
prepared by the authors

1.43
125

Kierunek naptywu powietrza

Fig. 17. Numerical result - comparison of air velocity at the level of 10 mm with (a) and without the building (b); prepared by the authors

14 ARCHITECTURAE ET ARTIBUS - vol.13 - 3(49)/2021



ANALYSIS OF AERODYNAMIC PHENOMENA IN SELECTED QUARTER OF BUILDING DEVELOPMENT IN WARSAW ...

Il,28

- l
0,75
bo

2

0,25

i,

(a) p ;.:.5-7" " Direction of air inflow (b)

Fig. 18. Numerical result - comparison of air velocity at the level of 100 mm with (a) and without the building (b);
prepared by the authors

(a) Direction of air inflow (b)

Fig. 19. Numerical result - comparison of air velocity at the level of 100 mm with (a) and without the building (b);
prepared by the authors
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(a) Direction of air inflow (b)

Fig. 20. Sand erosion study map for the northwest direction with (a) and without (b) a building; prepared by the authors

4. DISCUSSION, SUMMARY AND CONCLUSIONS

The authors selected an urban area with a dia-
meter of 300 m located in the center of Warsaw for the
analysis. The area is characterized by dense building
development of varying heights, ranging from 15 to 187
m, with a predominance of 30-metre-tall buildings.

This area is prone to the accumulation of pollut-
ants, as the busiest communication routes in the city
run through it or in its immediate vicinity. A model of this
area was made in the scale of 1: 700, whereas tests
were conducted in an open-circuit wind tunnel whose
circular measurement space equaled 1 m. in diameter.
The analysis was also based on numerical calculations,
but due to the limited availability of computing power
and, therefore, more time-consuming nature of numeri-
cal simulations, the geometry was simplified.

Tests in the wind tunnel were conducted for sev-
eral examples of wind directions that prevail in the area
under consideration. The selection was made on the
basis of the analysis of the wind rose and the average
velocity distribution for the city of Warsaw [(Internation-
al Renewable Energy Agency, no date)].

The main objective of the study was to delineate
the least ventilated zones in the studied area, i.e., those
where the greatest probability of the highest concen-
tration of both gaseous and dust pollutants occurs. For
this purpose, methods applied while determining wind
comfort were used (S. Reiter 2010).

The analysis described in the article concerned
a specific area, whereas the methodology presented
could be applied to any urbanized area in which a large
concentration of various types of industrial plants and
energy sources, and increased car traffic can be ob-
served.

The analysis was performed with the use of
methods applied for determining wind comfort (S. Re-
iter 2010), (B. Blocken, T. Stathopoulos and J.P.A.J.
van Beeck 2016).

Indication of the weakest ventilation zones
seems advisable, as such areas could be selected
for monitoring pollution under real conditions. Cur-
rently, the use of unmanned aerial vehicles for such
monitoring can be considered (T. Landolsi et al. 2019),
(T. Villa et al. 2016). However, it should be remembered
that in densely built-up zones, where buildings of dif-
ferent heights were erected, vortex structures of large
dimensions appear in their vicinity. Moreover, highly
accelerated airflow streams in relation to the average
wind speed occur, as stems from the measurement,
i.e., meteorological records for a given area. It seems,
therefore, that to ensure greater safety of drone flight in
densely built-up areas, it would be necessary to corre-
late the existing flight safety regulations for unmanned
aerial vehicles for a given area with the results of wind
measurements.

The research conducted in the selected quar-
ter of the building development shows that the zones
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marked in dark blue and navy blue on sand erosion
maps, i.e., for which the velocity amplification coeffi-
cient is lower than 0.77, are among the least ventilated
places, thus they tend to be most susceptible to pol-
lution accumulation. When analyzing the sand erosion
maps for the west and south-west wind, it can be seen
that the largest air stagnation areas are visible on the
leeward side of the 17-18 building complex and Ga-
leria Ztote Tarasy (the building is marked as ZT on the
maps). These places where are filled with both, sub-
stantial traffic and pedestrians.

Moreover, the research considered the impact
of a high-rise building, inserted into the densely built-up
city tissue, on the air flow in the streets surrounding it.
If they emerge among building development, high-rise
buildings usually intensify the air flow and may contrib-
ute to the improvement of ventilation of the neighbor-
ing areas (T. Stathopoulos 2009), (P. Irwin, D. Scott,
R. Denoon 2013). It is noteworthy that certain amount
of air on the leeward side of such a building descends
from higher levels to the bottom of the building, which
means that the presence of a high-rise object poten-
tially brings less polluted air to the pedestrian zone (T.
Stathopoulos 2009), (Q. Xia et al. 2013).

Unfortunately, research on the impact of the pro-
posed high-rise building, hypothetically located at 44
Ztota Street, prompted the conclusion that for most of
the analyzed planes, the presence of a conceptional tall
building causes turbulence and an increase in velocity
gradients. On the other hand, in the ground-level zone,
the building blocks rather than intensifies the flow, i.e., it
fails improve or minimally improves ventilation between
buildings for certain directions of air inflow.
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PROJEKTOWANIE SRODOWISK WYCZULONYCH NA TERENIE STAREGO BROWARU W POZNANIU.
METODA | PROCES KREOWANIA PUBLICZNEJ PRZESTRZENI W MIESCIE

Abstract

In the era of rapid development of digital technologies, designers are faced with the challenge of incorporating the tools
of the virtual world into the physical world. The widespread use of new media in design makes it possible to create envi-
ronments that influence human experience. One of the design methods that have influenced human feelings for several
decades is Experience Design - an extremely versatile, immersive method, creating exhibition environments, commercial
spaces, urban interiors, and virtual worlds of games, applications and websites. This paper aims to present a design
process and effect of an experimental, innovative academic program of semester course “Immersive environments and
interactivity in designing architectural interiors and their surroundings” Moreover, the author’s didactic intention is to pre-
sent the application of modern digital technologies in urban space design. Gathering the knowledge about the experience
design method and its tool - the experience path fulfils high expectations set on students in their future careers.

Streszczenie

W dobie szybkiego rozwoju technologii cyfrowych projektanci mierza sie z wyzwaniem wprowadzania narzedzi swiata
wirtualnego do fizycznego. Powszechne uzycie nowych medidw w projektowaniu umozliwia kreowanie srodowisk, ktére
wplywajg na ludzkie doswiadczanie. Jedng z metod, ktéra oddziatuje na ludzkie odczucia jest Experience Design — wy-
jatkowo wszechstronna, immersyjna metoda tworzenia srodowisk wystawowych, przestrzeni komercyjnych, wnetrz miej-
skich, jak rowniez wirtualnych swiatéw gier, aplikacji i stron internetowych. Celem artykutu jest zaprezentowanie procesu
projektowego i jego efektow jako eksperymentalnego, innowacyjnego programu akademickiego prowadzonego w ramach
semestralnego kursu ,Srodowiska immersyjne i interaktywnos$é w projektowaniu architektonicznym wnetrz i otoczenia”!.
Ponadto, intencja dydaktyczna autorek jest przedstawienie zastosowania wspdtczesnych technologii cyfrowych w projek-
towaniu miejskich przestrzeni publicznych. Experience design jako metoda projektowa i zwigzane z nig narzedzia takie, jak
np. sciezka przezy¢, stanowig dopetnienie wysokich wymagan stawianych studentom w ich przysztej karierze architekto-
niczne;.

Keywords: experience design; public space; urban interior; didactic

Stowa kluczowe: experience design; przestrzen publiczna; wnetrze miejskie; dydaktyka

" Associate Prof. Krystyna Januszkiewicz PhD Sc. Eng. of Architecture — This course was created by Prof. Krystyna Januszkiewicz and has
been led by her at the Faculty of Architecture ZUT for the last three years. It is the first educational initiative in Poland aimed at preparing
future designers to create attractive public spaces, which will impact brand acquisition by cities. Last year, the subject was guest-led by
Krystyna Januszkiewicz at the Academy of Art in Szczecin.
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INTRODUCTION

The global mediatisation of public spaces in the
cities poses many challenges of both virtual and physi-
cal nature. Modern digital technologies allow for aes-
thetic and functional enrichment of the designed space
and give it features affecting the user’s experience.
Therefore, designing the experiences has become
fundamental in creating websites or computer games
and apps. Based on man-machine interaction, one of
the key virtual reality researchers — Myron W. Krueger
— has developed a concept of a responsive environ-
ment by stating that a responsive environment is on
which a computer perceives the actions of those who
enter and responds intelligently through complex and
auditory displays [M.W.Krueger 1977, s.423]. By using
numerous digital tools, the maker can create an immer-
sive surroundings including responsive surfaces, which
allow a future user to interact with the space itself.

This kind of approach provokes various experi-
ences (visual, aural or even tactile) and poses a current
trend in designing on artistic, architectural and city-
planning levels. The experience design method aims to
manipulate the spectators’ experiences via interaction
with all senses resulting in their deepened comprehen-
sion and awareness of a specific idea and space. Ex-
perience Design is a worldwide trend in the presenta-
tion of concepts or products, being used increasingly
often as an exhibition tool, usually of artistic or educa-
tional expression.

In the first paragraph, the authors present an
overview of key world examples of responsive environ-
ments as a case study research. However, the main
part of the article focuses on an academic, semestral
project of an interactive public space located within
a shopping mall complex Stary Browar in Poznan, Po-
land. The history of the location and the project itself
are presented in paragraphs two and three.

1. NEW MEDIA IN THE SERVICE OF ARCHITEC-
TURE AND ART

Buildings have always been used to display
cultural psyche, norms and values. In ancient Greece,
sculptures enveloping facades conveyed stories of her-
oism. In Gothic religious architecture, delicate decora-
tions bore a theological message while the grandiosity
of Baroque architecture aimed to exemplify power, tri-
umph and wealth. Since the dawn of time, architec-
ture and art have been aimed at influencing human
experiences and emotions. Apart from the functional
layer of creating space for living, the manipulation of
human perception was crucial in both areas. Over the
decades, this effect has been achieved using various

design tools. The progressive rise of digital culture in
the late stages of the twentieth century led to certain
unexpected usages in different fields such as urban
planning, but it also influenced, at its very core, the way
we conceive cities and public space today [G. Ethier
2016, p.2]. The rapid development of computerization
after 1990, resulting from the creation of the Internet, al-
lowed for the progressive implementation of interactive
surfaces and structural elements into all architectural
spaces. Simultaneous progress in the design of virtual
spaces has led to the creation of computer-aided tools
to support such environments as the creation of com-
puter games, web applications or even special effects
in films. Thus, designers brought about the inception of
immersive surroundings, which lead to the perception
of an artificially created, illusory environment as a real
one through the use of technologies such as, for ex-
ample, CAVE (Cave Automatic Virtual Environment) or
HMD (Head-mounted display). In terms of sensing the
place itself, quoting McCullough - interaction design
must serve the basic human need for getting into place.
Like architecture, and increasingly as a part of architec-
ture, interaction design affects how each of us inhabits
the physical world [M. McCullough 2004, p.172] Digital
media expanding the scope of influence of visual arts
has opened new research areas on the psychology of
perception. The boundaries between what is real and
what is virtual got blurred. Art has found itself in a trap
between expressing different and complex values and
the commitment to create value.

1.1. The idea of responsive environments

Responsive environments are defined as those,
which engage interaction with the users of these envi-
ronments through systems that respond to the audi-
ence’s behaviour. Technologies used include detection
and tracking motion through sensor systems, video
cameras and/or body-worn sensors. Audio and video
effects are generated according to the actual time of
the event by software tailored to the accepted chore-
ography of time and media type. The media choreog-
raphy software is used to read and process the stimuli
sensory input and generate responses in images and
sound in real time.

Moreover, such environments may contain inter-
active tactile devices. Myron W. Krueger is considered
the precursor, who, from 1969, worked on ,sensitive
environments” to create spaces responsive to user’s
gestures and movement, using a system of sensors
and video cameras. As early as 1970, he created instal-
lations such as Glowflow, Metaplay and Physic Space
using video projections which the viewer could modify,
considered a cornerstone of interactive art. Nowadays,
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Krueger’s concepts are developed and increasingly of-
ten become attractive public spaces in the city, orga-
nizing the public zone. As a result, these types of instal-
lations have become a permanent part of the means of
contemporary art’s expression. The presented cases
of responsive environments demonstrate a new artis-
tic medium based on a commitment to real-time inter-
action between humans and machines.

This medium consists of sensors, display and
control systems. It receives input from or about the
participant and then generates output in a way, which
can be recognized as a response to its behaviour. The
relationship between what constructs an input and an
output is arbitrary and variable, allowing the designer
to intervene in the participant’s action and the results
obtained. For example, physical movement may result
in sounds or voices used to navigate in a visual space
defined by a computer. It is the relationship between
the action and response that is important. Visual beau-
ty and auditory response are secondary. The response
is the medium!

111,
method

The resource’s variety of inducing immersive
experiences became the reason for the emergence
of a new approach to design, known as experience
design, spread in Anglo-Saxon circles at the end of
the 1990s. Experience design has been described
in creative environments as a combination of passive
plot handling, non-linear educational experiences and
interactive engagement of the recipient [J. Lorenc,
L. Skolnick, C. Berger 2007, p. 37]. This approach is
based on cognitive psychology and the psychology of
perception, linguistics, scientific cognition, architec-
ture, environmental design, industrial form design, and
visual information and communication design com-
bined with technique and technology [K. Januszkie-
wicz 2014, p. 51].

Contemporary customers possess specific
knowledge and clear expectations. They are the ones
who dictate the conditions, being demanding and
aware of what they expect. To predict their choice of
a brand, one needs a profound understanding of the
ongoing global changes. The most sought-after com-
modity nowadays is the experience, therefore to make
the products appealing, one needs to generate a spe-
cial scenography around them to celebrate the experi-
ence [l. Gatgzkiewicz 2018, p. 18]. According to Marc
Hassenzahl — the professor for ,User Experience and
Ergonomics” at the Folkwang University in Essen — the
experience can be explained as a remembered history
of use or consumption that emerge from how the con-

Designing user experience as design

sumer makes sense of the world and the transforma-
tion which changes his lifestyle. Experience or User Ex-
perience is not about technology, industrial design, or
interfaces; it is about creating a meaningful experience
through a device [M. Hassenzahl 2013, p. 2].

Despite the emphasis on the machine, which, in
the experience, becomes a generator of impressions,
the author leans toward a broader theory describing
the experience as an act of triggering impressions
without the need to use any particular device. An ex-
ample of such theory is Cat Café — a global chain of
coffee shops where the customers enjoy their drinks
and treats surrounded by cats that roam freely around
the shop. According to this approach, the experience
becomes the process of affecting the consumer’s im-
pressions and their manipulation through a series of
design measures.

A different example of influencing human experi-
ence is a student’s project, Puzzle Facade, completed
in 2013 on one of the buildings of ARS Electronica —
a university complex in Linz, Austria. Surrounded by an
open pedestrian space, its exterior surface was cov-
ered with a special structure containing a set of LED
lights, which projected an RGB series of lights. This
process was controlled by a Rubik’s Cube, given to
people visiting the nearby square. It allowed them to
play with the cube by twisting its sectors and simulta-
neously affecting the change of fagade’s lights.

Among many other examples of digital technol-
ogy used to create immersive worlds and manipulate
human experiences, a Dune project by Studio Roose-
gaarde (Fig.1) focuses on almost all the senses — the
sense of sight, hearing and touch. A Dutch group of de-
signers work within the field of architecture, interaction
and ecology. This mobile installation is the landscape
of light, which interacts with human behaviour. Initially
designed for Dutch shores to enhance its attractive yet
dark line, it was then experimentally located in many
different spots, such as pedestrian metro tunnels or
church courtyards. It is a hybrid of nature and technol-
ogy composed of hundreds of fibres that brighten ac-
cording to the sounds and motions of passing visitors.

A concept and design process called “Experi-
ence design” has long been a buzzword in the exhibi-
tion and environment design fields. It has been used
to explain everything from developing products and
services around customer behaviour, to developing
unique educational models [J. Lorenc, L. Skolnick, C.
Berger 2007, p. 36]. Experience design is a method
deriving from computer technologies, mainly web de-
sign, apps and computer tools interfaces. It is currently
one of the most dynamically developing branches of
computer science called UX design. The UX design is
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Fig.1. Dune, detail and a tunnel view, 2019, by Studio Roosegaarde.

used to create products that provide meaningful and
relevant experiences to users. It involves the design
of the entire process of acquiring and integrating the
product, including aspects of branding, design, usabil-
ity and function [M. Brawne 2003, p. 30]. The method,
created during the rapid development of the Internet in
the 1990s, quickly became a universal tool in the pro-
cess of designing interiors with complex scenography
of sensations.

Nowadays, every product, e.g. new model of
shoes or an existing urban interior, requires the en-
hancement and a complex scenography for its celebra-
tion. The consumer’s attention is not generated on the
level of the product’s quality but rather through a series
of stimuli caused by the product during its exhibition.
The power of a hitherto unknown or perfected medium
of illusion to deceive the senses leads the observer to
act or feel according to the scene or logic of the images
and, to a certain degree, may even succeed in capti-
vating awareness. It is the starting point for historic illu-
sion spaces and their immersive successors in art and
media history. They use multimedia to increase and
maximize suggestions to erode the observer’s inner
distance and ensure maximum effect for their message
[O. Grau 2003, p.17]. In time, the method started being
accompanied by the interactivity interpreted as a tool
that transcended the virtual world and by entering the
physical one lead to the integration of intellectual and
sensual impressions in order to create a complemen-
tary and coherent artefact.

The experience design method is used in mu-
seums and commercial places, and in digital spaces

such as video games or online shops. It is often edu-
cational, presenting knowledge on a particular subject
and/or commercial, presenting a particular brand or
service, e.g. a concept store. Thus, its implementation
connects two parallel worlds — physical and virtual.

1.2. RESEARCH

The didactic program based on design pro-
cesses created using the experience design method
built a semester course lasting from 1 October 2019
to 6 March 2021. It gathered 35 students from creative
circles of architecture and interior design departments
of the Faculty of Architecture at the West Pomeranian
University of Technology in Szczecin. The program was
conducted as part of 15 meetings (45 hours) combining
theory and practice. The author defined its framework
and course based on the evolving global design direc-
tion rooted in computer technology and the study of
human-machine interaction.

The program study included a number of com-
bined research techniques, respectively: literature and
archival research, participatory observations, descriptive
analyses of the characteristics of the studied environ-
ment, projection techniques (mind maps), lectures and,
the main didactic element of the course - design task.
The design intention was to use the Experience De-
sign method for design activities within the city’s public
space. The resulting projects gave an image of the use
of the experience pathway as a new creative tool, which
enriches and makes space more attractive and allows
for the presentation of an idea or product in a multidi-
mensional way, affecting almost all human senses.
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In terms of teaching strategy, students were giv-
en space for high creative freedom. The author of the
article, while leading the course meetings, appeared
more in the role of a person accompanying creative
processes than indicating concrete solutions. Mark
Gelernter suggests that:

“Integrating theoretical and practical courses
into the design studio is one of the most successful
teaching strategies because of its significant role and
direct impact on teaching architectural courses’|M.
Gelernter 2012, p. 46].

This approach was fulfilled by the initial series of
theoretical lectures, explaining the use of New Media
in architecture design and the meaning of creating an
experience within a particular space. Thus, while the
first part of the meeting timetable consisted of theo-
retical considerations around the method, the second
part focused on the practical exercise. In the process
of the whole course, the back analysis, questioning of
the initial concepts and the implementation of chang-
es were constant, based on the division of the project
organization divided into two periods: an analytical
period — with brainstorming, discussions, and idea
creation; and a working period — with the preparation
of the final statement, presentations, performances
and others. Between the first and the second pe-
riods, a short review of ideas and problems discove-
red was introduced [Z. Paszkowski, J. Gotebiewski
2020, p.2].

GENERAL WORKSHOP OBJECTIVES

e toindicate the method (Experience design) of im-
plementing new media into urban public space
and show its ability to manipulate human percep-
tion;

e 1o get acquainted with the design tool in the form
of an experience pathway as an universal creative
medium. Its extensive use in different practices
expands students’ future creative skills;

e to focus predominantly on research by learning
a methodology and project process. The final
project was not the goal in itself, but an effect
of a complex, multi-layered way of working on
a task as a tool to handle any interior - closed or
an urban one;

e to develop the student’s ability to plan and under-
stand different stages of designing an experience
within a particular space;

e to expand space perception into and within three
disciplines: interior design, architecture and art;

1.2.1. Design process and methods
The prospect of using innovative didactic pro-
grammes in research or teaching projects is currently

one of the most desirable postulates of the academic
world. Crossing disciplines’ methodological and epis-
temological boundaries is a proven practice that yields
revolutionary results in the conducted research or di-
dactic process [A. Rek-Lipczyniska, |. Koztowska 2020,
p. 2]. The implementation of the didactic program based
on experience design method is sporadic and mainly
connected to computer sciences such as computer
programming. Among the schools that introduced ex-
perience design as a regular course, the College of
Arts, Media and Design in Northeastern University in
Boston is worth mentioning. However, one can observe
a lack of practice in spatial design in favour of behav-
ioural analysis of its user. According to the guidelines,
Experience Design is a holistic and integrative approach
to design that focuses on the quality of the human ex-
perience in concrete situations. It employs investigation,
analysis, creativity and technology as tools to under-
stand human goals, needs, and desires and mediate
the human experience. The Experience Design program
at Northeastern University embraces research-driven
design thinking for entrepreneurship and innovation,
focusing on critical global challenges of today [14]. The
author developed a two-stage didactic process during
the semester course, including the introduction to Ex-
perience Design and a main didactic task (Diagram 1).
The students, coming from the Faculty of Architecture
and Interior Design, are acquainted with the premise
and the process of Experience Design during four lec-
tures. It has become essential to indicate multimedia
techniques currently used in the design of existing ur-
ban spaces, such as Lighting Control Engines used on
facades, sensory systems reacting to human exposi-
tion, DMX control software, timer activated networks
and others. Wide area of issues related to computer
technologies and the brand-new tool in the form of Al
required deep research during the early stages of the
design process. Among multimedia tools, it was also
important to explain the systems initially described by
Kruger in 1969, who worked over so-called responsive
environments - spaces reacting on human gestures and
movement using sensory and video-cameras systems
[H. Ranzenbacher, H. Hoertner 2003, p.298].

The second part of the course started with
a thorough explanation of the design task. Then, the
students were able to divide into groups of two or work
under the exercise individually. Finally, they were al-
lowed to choose a particular public space, an urban in-
terior within the city of Szczecin. Afterwards, the partic-
ipants chose the core subject of their experience path
created with the experience design method, which was
the most crucial part of the practice activity within the
course.
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Diagram 1. Progress of a design process. Theory and Practice parts of the course
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2. RESULTS

Within almost four months of the overall design-
ing period, students presented a variety of concepts.
The chosen urban interiors differed in function and
the type of space limitation. Some were confined by
a square net of trees, while others presented a clear
border of building’s facades surrounding the chosen
interior. A complex square arrangement surrounded by
many old buildings such as the Academy of Arts has
been presented by a group of students — Julia Klein,
Laura Koperska and Anna Hardziej (Fig. 2). Apart from
a modular design of stand-alone, multifunctional forms
with integrated lighting, the students also proposed
a 3D mapping activated by the dance moves on a spe-
cial floor covering located nearby.

The concept referred to the history of the Acad-
emy of Art’s palace, which was originally a place of
birth of tsarina Maria Fiodorovna. Students also fo-
cused on creating immersive environments for children
(Fig. 3). A semi-open public space nearby a puppet

theatre Pleciuga has been a backdrop for an interactive
playground, allowing the visitors to play with both touch
and sound.

The majority of projects were characterized by
a public function — entirely open for any kind of visitor.
Most of them included a certain path of experiences.
However, one was exceptionally well thought out in
terms of human-machine response. Yelizavieta Yatsiuk,
a student of the Faculty of Architecture, has chosen an
urban interior of a specific nature and transformed it by
adding a series of action sensitive systems reacting to
the passer-byes.

2.1. Stary Browar - Old Brewery — an art
and shopping centre
Stary Browar in Poznan is a contemporary
shopping centre and a centre of culture and educa-
tion. Its history started in 1849, when Poznan belonged
to a territory of Prussia under the name — The Grand
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Duchy of Posen and kept arousing the interest of Ger-
man investors. One of them — a German brewer Am-
brosius Hugger — opened his first brewery at Woron-
iecka Street and, as the production in the brewing
business had its time of breakthrough by the invention
of automatic and steam machines, he opened another
brewery at St.Wojciech Street. The Hugger brothers
kept expanding the factory’s area by the successive
buyout of surrounding buildings: a cooling house, two
dwelling houses at the corner of Pétwiejska Street etc.
Brewhouse, Maltings and Drying house with their char-
acteristic chimney were built during Hugger Brewery’s
extension. The Brewery’s architecture is in accordance
with the arcadian style (rundbogenstil) typical of indus-
trial architecture of the time, with elevations made of
facing red brick, semicircular windows and simple brick
decorations. In September 1939, the Brewery fell under
German management, and the production of beer last-
ed until 1944 when Germans transformed the cellars
and vaults of the Brewery into bunkers and shelters.
The Brewery was vastly destroyed during the battles of
Poznan. After the Il World War, the Brewery was taken
over by the Brewing Companion, and the company was

nationalized. After the closing of the brewery in 1980, its
buildings gradually deteriorated. A small company pro-
ducing fizzy water functioned there until 1997. However
no renovation works had been carried out. A company
called Fortis “Nowy Stary Browar” owned by Grazyna
Kulczyk bought real estate at Pdtwiejska Street from
brewing company Lech Browary Wielkopolskie. After
acquiring adjacent estate from the Military Property
Agency and private entities, Fortis began working on
a project, Business and Art Centre 50 50. The invest-
ment was due to be finished at the end of 2003. 1999-
2002. The area was cleared and made available to the-
atres. Shakespeare’s “Coriolanus”, Bizet’s “Carmen”,
Verdi’'s “Macbeth”, and “Rigoletto” were subsequently
staged. In 2002 Atrium Wing, with more than a hun-
dred stores, restaurants and office space was opened.
Stary Browar is among 20 buildings constructed after
1989 that join the famous exhibition “Poland. Architec-
tural icons”. In addition, the Courtyard of Art, a crucial
part of student’s projects, was opened. The event is
accompanied by the exhibition of works by world-class
[talian designer and architect Alessandro Mendini. In
2005, Stary Browar won the title of the best shopping

Fig. 2. Concept of a public space design; authors: Klein J., Koperska L., Hardziej A.

Fig. 3. A concept of interactive playground; authors: Stojatowska K., Orfowska A.

ARCHITECTURAE ET ARTIBUS - vol.13 - 3(49)/2021 25



A. PAZDUR-CZARNOWSKA, Y. YATSLUK

centre in Europe and was chosen by the International
Council of Shopping Centers (ICSC) as the best shop-
ping centre in the world. The jury of this prestigious
competition appreciated the architecture of buildings
and, most importantly, the unique combination of cul-
tural and commercial activities undertaken there.

2.2. A semestral project

Based on the aforementioned didactic program,
a semestral design task resulted in students’ various
concepts and ideas. A unique public interior located
within the area of Stary Browar (Fig.4) appeared to be
an inspirational public space, with its combined func-
tion of an outdoor square and a roofed open space
available for all visitors. It is usually used as an exhibi-
tion and event area while connecting two main build-
ings of a shopping complex.

One of the students — Ms Yelizavieta Yatsiuk —
embedded her project in an initial, detailed analysis of
the place and needs of its users. She coined the main
design idea by answering such questions as:

e Users - Who are the users of the space? Citizens
of Poznan or tourists?

e Time - How often do they visit Stary Browar? Are
they here just for a quick visit, or is it their every-
day shopping/meeting spot?

e Needs - What is this place missing? What are the
unfulfilled, additional needs of its users”?
Recreating an original model of the inner public

space of Stary Browar was an initial step for developing
the further design concept (Fig. 5).

The main idea was to create an environment in
which participants could immerse themselves and ex-
perience the beauty of nature by the use of digital tech-
nology. The park, located next to the facility, is the only
green area. However, there is a noticeable lack of ve-
getation within the shopping centre’s borders. The stu-
dent referred to the seasons as a comprehensive sym-
bol of the flora’s development stages. Therefore, the
concept of interactive surroundings reflecting seasons
on the facades of Stary Browar was created. Based on
the map of associations, the student assigned certain
impression characteristics to the seasons.

e Winter (Fig. 6) — associated with snow and frost.
Walking the streets, the sound of creaking snow
and the soft wind, playing snowballs, going sled-
ging, cold, blue tones of light. The field of expe-
riences focuses on the floor (a layer of snow).

e Spring (Fig. 7) — an outburst of colours, warm
palette associated with magnolia flourishing in
March and April, trees blossoming. The field of
experiences focuses on the walls (flower petals).

e Summer (Fig. 8) — plants are in full bloom: gre-
en palette, seed dispersal, a slow withering of
plants. The field of experiences focuses on the
walls (wind-dispersed pollen).

e Autumn (Fig. 8) — days getting shorter, warm pa-
lette — red and gold, sunsets, nature’s twilight.
The field of experiences focuses on the walls (fal-
ling leaves).

At its core, the Stary Browar square project
was created to allow every passing person to become
a participant in the interactive space. When entering
the area, interactive floor panels and a 3D mapping on
facades are triggered (waves of different colours and
shapes depending on the current season). At the same
time, motion sensors build a map of each person’s
movement, located on an interactive panel on one of
the facades of Stary Browar. The map is refreshed ev-
ery 5 seconds reflecting the arrangement of specific
shapes (visitors). A separate animation is shown on the
fagade of the Tower — a centrally located building. It
displays a series of longitudinal elements falling down
the surface of the fagade. Sensors that sense a human
movement allow for free play with the elements — catch-
ing them, stopping their movement etc.

The 3D mapping on all facades presents a cer-
tain symbol of the season and depends on the num-
ber of participants; in addition, the number of graphic
elements will increase or decrease depending on the
number of people passing by. Moreover, by entering
the interactive floor panels, people trigger soft music
playing, the sound waves are shown on the columns
and the chimney.

CONCLUSIONS

The experimental program of semestral work-
shops based on the innovative method of experience
design exhibits high educational value in creative pro-
cesses. It has demonstrated the possibility of joint,
multilayered discussion on currently important aspects
of shaping the public city space using interactive sys-
tems combined with a broad design method. Students’
creativity has been expressed in various forms, such
as sketches, mind maps, working models, renderings,
performances, and presentations. Its universal char-
acter allows for creative freedom, however, it is worth
mentioning that subjects chosen by the students were
ideological. None of the students chose the leitmotif in
the form of a real, material product to create a narra-
tion of the experience path. Using this method in archi-
tecture carries the risk reallocating creative actions to-
wards art and creating an urban sculpture lacking both
utilitarian and interactive functions. Moreover, during
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Fig. 5. Stary Browar — early stages of a public space’s model; prepared by Yatsiuk Y.
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Fig.6. Winter scenes; prepared by Yatsiuk Y.
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28 Fig. 8. Summer scenes; prepared by Yatsiuk Y.
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Scene IV

Fig. 9. Autumn scenes; prepared by Yatsiuk V.

the educational process, it was noticeable that the stu-
dents omitted the commercial aspect of the designed
form. Any attempts to emphasize the real process of
cooperation between the designer and the investor and
turn the attention to potentially generating an income
by using the designed space by the customers were
met with incomprehension among the participants and
required further explanation.

The experience design method is currently
a valuable design tool in a wide range of disciplines
focused on broadly understood creation. In the time of
simultaneous development and permeation between
the real and virtual world, the described method seems
to be uniquely valuable and effective in all design pro-
cesses. Its implementation gives the most desirable
results in creative actions on the border of architecture
and art. Digital technology radically changed the way
we teach and learn architecture in the context of creat-
ing certain experiences within a space.
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PERSONAL PROOF OF THE CITY

Abstract

Human as a species is very similar to each other but it is also a separate, individual phenomenon. The city was created to
resemble it. Treated as living tissue, it can harmoniously develop and follow its identity, constituting an autonomous phe-
nomenon despite many similarities. The article deals with the problem of identifying cities on the basis of their similarities in
the structure and quality of architectural and urban spaces. The article aims to distinguish the important, original compo-
sitional elements and to indicate universal factors determining the identity of the city. As a result, the characteristics of the
city were discussed, while allowing for the creation of a matrix that would allow for proper recognition of the structure of
a given city and proper development. The whole discussion was embedded in the framework of the applied observational,
heuristic, and case study method, the aim of which is to find the right answer and confirm the main assumptions.

Streszczenie

Cztowiek jako gatunek charakteryzuje sie duza jednorodnoscia, stanowi jednak odrebne, indywidualne zjawisko. Miasto
stworzyt na swoje potrzeby i na podobieristwo zywego organizmu, dlatego traktowane jak zywa tkanka, moze rozwijac
sie w sposdb harmonijny i zgodnie ze swoja tozsamoscig, stanowigc, mimo wielu podobieristw, autonomiczne zjawisko.
W artykule poruszono problem identyfikacji miast, uwzgledniajgc ich podobienstwa znajdowane w strukturze i jakosci
przestrzeni architektonicznych oraz urbanistycznych. Celem artykutu jest wyodrebnienie autorskiego zestawu istotnych
elementow kompozycyjnych definiujgcych tozsamos¢ miasta. W rezultacie oméwione zostaja, budujgce charakter, cechy
miasta, pozwalajgce jednoczesnie na stworzenie matrycy, umozliwiajgcej wtasciwe rozpoznanie struktury danego miasta
i wspierajgcej jego prawidtowy rozwaj. Catos¢ dywagacji osadzona zostata w ramach zastosowanej metody obserwacyjnej,
heurystycznej oraz case study, ktérych celem jest znalezienie wtasciwej odpowiedzi i potwierdzenia zatozeri gtéwnych.

Keywords: the main plot of the city; urban organism; information carrier

Stowa kluczowe: watek gtdwny miasta; organizm miasta; nosnik informagii

WPROWADZENIE

Miasto jest przestrzenig, ktdra powinna by¢ od-
bierana jako utilitas, firmitas, venustas (uzytecznosc,
trwatos¢, piekno). Struktura taka budzi nasza sympa-
tie, moze respekt, z pewnoscig daje poczucie pewno-
&ci i stabilnosci. Jest zrozumiata, w konsekwencji bez-
pieczna. To swoiste poczucie pewnosci, potwierdzenie
faktu: jestem w kontekscie, moim kontekstem jest mia-
sto. Po prostu jest zawsze, podobnie jak ja - odrebna
jednostka, majaca swoje w nim miejsce.

Konstrukcja organizmu ludzkiego stanowi od
lat niezgtebiony obszar badan naukowych, referatow,
dociekan, temat jest odnajdywany w publikacjach
naukowych, czasopismach, monografiach. W swoim
uktadzie wydaje sie tworzy¢ catos¢ doskonatg, funk-
cjonujgcg mimo wielu wad genetycznych, wynikajg-
cych z wptywdw szkodliwych czynnikéw srodowiska,
mutaciji, skutkdw wypadkdéw. Organizm w sposob
doskonaty prébuje wyjs¢ z kazdej opresji. Ta wrecz
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niezrozumiata sita woli, che¢ trwania i zycia, mimo
przeszkdd determinuje nawet najstabsze jednostki do
egzystencii.

Miasto jako struktura ma podobny rodowdd.
Trwa, rozwija sig, walczy z chorobami cywilizacyjny-
mi, ze skutkami decyzji, wptywem historii. Rodzi sie,
kwitnie i starzeje. Nie umiera jednak, lecz stuzy kolej-
nym pokoleniom swojg ksztattowang i nabudowywang
przez lata tkankg. Warto zwrdci¢ uwage na zawarte
w pracy R. Senneta, idee Harveya, ktére miaty znacza-
cy wptyw na zmiane oczekiwan i plandw zwigzanych
z urbanistyka. Wysnuwa on z wiedzy o uktadzie odde-
chowym i krwiobiegu nowe poglady na temat zdrowia
publicznego, ktore architekci wdrazali w swoje projekty
w epoce oswiecenia. ,Pragneli stworzy¢ takie miasto,
gdzie mozna swobodnie sig poruszac i oddychac, mia-
sto ztozone z tetnic i z Zyt, ktorymi ludzie ptyng niczym
zdrowe krwinki” [R. Sennet 1996, s. 207]. O Scistym
zwiazku mowi takze J. kapinska: ,Przestrzen miejska
powstaje w relacji z ciatem. Dynamizm miasta tworzg
mieszkaricy, ich energia zyciowa i instynkty podtrzymu-
jgce zycie” [J. kapinska 2017, s. 154], jak i P. Zumthor,
piszac o kontekscie naszej egzystencii, ze: ,pozostaje
w wyjgtkowo scistym zwigzku z zyciem”, bedac ,opra-
wg | tlem dla przemijajgcego zycia, wrazliwym naczy-
niem dla rytmu krokdw po podtodze, dla skupienia przy
pracy, dla ciszy snu” [P. Zumthor 2020, s. 12].

Porownujac kompozycje urbanistyczne miast
i definiujgc ich rdéznice, znajdujemy gtdéwnie pozornie
podobne elementy sktadowe krystalizujgce tkanke
miasta place, ulice, pierzeje, mnigj i bardziej zwarta za-
budowa, detal. Wydawatoby sig, ze miasto, to miasto.
Biorac jednak pod uwage wielopostaciowosé typow
miast, poczgwszy od przemystowych, przez historycz-
ne, turystyczne, rekreacyjne, handlowe, bankowo-biu-
rowe, skonczywszy na akademickich, niezaleznie od
warunkow geograficznych, przyrodniczych, powigzan
historycznych w jakich sie znalazty, czytelna staje sie
ich odmiennos¢. Charakterystyczng dla danego mia-
sta tozsamosc¢ rozpozna¢ mozna poddajgc analizie
porownawczej wielkos¢ powierzchni i gestos¢ zabu-
dowy, przewazajgce funkcje, dominujacy koloryt, rytm.
Trudno wskaza¢ zréwnowazong strukture, nasycong
poszczegolnymi sktadowymi w ilosciowo przyblizony
sposdb. Omawiajgc modelowe miasto zazwyczaj po-
sitkujemy sie najbardziej ewidentnymi dla niego cecha-
mi. Wyznaczaja one, sprzezony z jego tozsamoscia,
watek gtowny miasta. Niezaleznie od przypisanych
cech konstytuuje sie wiodgca sylweta miasta w aspek-
cie odbioru wrazeniowego i doswiadczen fizycznych,
bedaca kwintesencjg specyfikacji wiodgcych danych.
Dariusz Grzonka w swoim opracowaniu odnosi sie do
miasta, jako sieci, ,w ktdrej punktami orientacyjnymi

stajg sie znaki wizualne utatwiajgce nie tylko lokalizowa-
nie samego siebie w okreslonej przestrzeni, ale rowniez
przekaz tegoz doswiadczenia” [D. Grzonka 2017, s. 11].
Interesujgce spojrzenie na zagadnienie prezentuje P.
Kletowski, stawiajac miasto w roli bohatera filmu, mo-
wigc, ze ,kino jest sztukg miejska, miastem sie zywi” [P.
Kletowski 2017, s. 53]. Miejska tematyka, obrazujgca
w danym kadrze konkretny charakter miasta, kreuje at-
mosfere konkretnych gatunkdw filmowych, nadajac im
swoisty znaczeniowy, ikoniczny rys. Yi-Fu Tuan [1998],
jako wartosci przestrzenne miasta uznaje intymne do-
Swiadczenie ludzkiego ciata, gdzie ciato okresla osie
postrzegania i odmierza egzystencjonalne dystanse
[ET. Hall 2005]. Znajduje to potwierdzenie w stowach
J. Pallasmaa, moéwiacego o doswiadczaniu przestrzeni
architektonicznych, budujgcych kompleksowos¢ urba-
nistyczng, w sposoéb zblizony do ,niemal intymnego
kontaktu ciata ze swiatem” [J. Pallasmaa 2012, s. 72].
Przywotujgc wybrane miasto z pamieci zdarzen, w kto-
rych uczestniczyliSmy, percypujac wszystkimi zmysta-
mi, ,oddychamy atmosferg tego miejsca, styszymy na-
lezgce do niego dzwieki, czujemy, jak sg one odbijane
przez niewidoczne domy za nami” [S.E. Rasmussen
1999, s. 40]. Odnoszac sie do miasta, jak do zywego
organizmu, przestrzeni tetnigcej, mozna takze znalezé
analogie do teorii gtoszonych przez H. Spencera, gdzie
w nurcie refleksji nad spoteczenstwem i socjologii ewo-
lucyjnej, znajdowat analogie miedzy organizmem biolo-
gicznym a spoteczenstwem.

1. MIASTO - ORGANIZM ZYWY

W obecnym niepohamowanym biegu wyda-
rzen dnia codziennego, w pospiechu podejmowanych
decyzji, w erze btyskawicznego przeptywu informacii
cztowiek narazony jest na utrate poczucia tozsamo-
&ci i wlasnej wartosci. Czesto gubi sie w sensie spraw
oczywistych, nie nadgzajac za postepami techniki. Zja-
wiska te czesto sa przyczynag frustracji, poczucia bez-
radnosci, agresji, moga prowadzi¢ do depresji. Pogon
»Za samym sobg” dezaktualizuje stare prawdy, wyzna-
cza im miejsce w tej mniej waznej przesziosci. Szyb-
kie tempo wymaga wyeliminowania zbednych dziatan,
dtugich rozmdw. Skréty myslowe rownoznaczne sg ze
skroconymi formami wypowiedzi. To zas rodzi oszczed-
nos¢ czasu, ktdry jednak nie zostaje wykorzystywany
dla zaspokojenia kontaktu z drugim cztowiekiem, na
konwersacje, na luzng wymiane pogladéw. Czas ten
przeznaczany jest na realizacje nastepnego szybkiego
zatozenia, ktdre zndw powinno by¢ wykonane w bty-
skawicznym tempie. Sytuacja zaczyna sie powtarzac:
szybkie tempo wymaga wyeliminowania zbednych
dziatan, generujgc schematyzacje zachowan.
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Generalizujgc, mozna uznac, ze tak rysuje sie
pokolenie ludzi mtodych, ambitnych, szukajgcych naj-
lepszego miejsca dla siebie. Pokolenie Y i Z egzystuje
w Swiecie kreowanym na swoje potrzeby, w Swiecie
jednolitym, coraz bardziej uniformizowanym, anoni-
mowym. Anonimowos¢ pozwala na poruszanie sie
w szybszym tempie — bez zbednych wyjasnien, spo-
tkan, bez, wydawatoby sie, straty czasu. Panujgca
obecnie sytuacja pandemiczna na swiecie nie pomaga
w nawigzywaniu kontaktéw, otwieraniu sie na drugiego
cztowieka, a wrecz przeciwnie, pogtebia dystans spo-
teczny, przyczyniajac sie do zwiekszenia poziomu po-
pulacyjnych alienacji. Wydawac by sie mogto, ze tozsa-
mosc¢ samych siebie, a tym bardziej miejsca, przestaje
by¢ potrzebna. Podazajac za stowami R. Lombardi,
zajmujacego sie badaniem postaw spotecznych: ,Zyje-
my w czasach, ktdre umoZzliwiajg nam interakcje na od-
legtosc i zapewniajg technologie, dzieki ktorej mozemy
nieprzerwanie prowadzi¢ badania i kontynuowac do-
Swiadczenie psychoanalityczne. Sposobnosc utrzyma-
nia fgcznosci z analizantami w nietypowych migjscach
— domach, biurach, pojazdach — wprowadza do nich
jednoczesnie kontekst analityczny” [R. Lombardi 2020].
Daje to mozliwos¢ blizszego ogladu potegujacych sie
probleméw. Zahamowanie procesu nieustannej de-
gradacji poziomu ludzkiej egzystenciji lezy w interesie
nas samych. Istotnym elementem mogacym w duzym
stopniu przyczynic sie do poprawy sytuacji jest uswia-
domienie sobie mozliwosci dostrzegania zjawisk oczy-
wistych, sytuacji uznawanych za banalne, postrzegania
miejsc czy przedmiotéw w sposoéb nieoczywisty. Od-
krywanie juz odkrytego, lecz w sposoéb zgodny z real-
nymi potrzebami cztowieka.

Przektadajgc problem na obszar przestrzeni
miejskiej: istotnym zadaniem jest podtrzymanie oraz
eksponowanie charakteru ulicy jako elementu tozsa-
mego z danym fragmentem miasta. Zwrdcenie szcze-
gdlnej uwagi na rejony tkanki miejskiej, dajgce miesz-
karcom i przyjezdnym pretekst oraz odpowiednie wa-
runki na wyciszenie sie czy wyabstrahowanie z chaosu
dnia codziennego przez dostarczanie odpowiedniej
ilos¢ bodzcow zastepczych, pomocne beda w skupie-
niu uwagi na tozsamosci, na pogtebianiu $wiadomosci
zwigzanej z jakoscig i charakterem kontekstu prze-
strzennego.

Tozsamos¢ miasta mozna rozpoznac rozpatru-
jac cechy charakterystyczne — watek gtéwny, na kto-
ry sktadajg sie poszczegdlne wartosci, budujgce jego
strukture. W zywym organizmie, do ktdrego nieza-
przeczalnie mozna poréwna¢ miasto, istotng role od-
grywa krew, a grupa krwi jest wyznacznikiem jej cech
indywidualnych. Podobnie rozpatrywa¢ mozna uktad
komunikacyjny, ktory oceniany pod katem jakosci skfa-

dowej siatki ulic, mowi o fizjonomii czy wyznacza profil
danego miasta. Komunikacja jest warunkiem egzy-
stenciji istoty zywej. Wysytanie impulséw informujgcych
0 potrzebach, brakach, pozytywach, negatywach, za-
wierajgce konkretne tresci przekazywanego sygnatu,
implementuja nowe dane do wiadomosci podmiotu,
umozliwiajgc podjecie decyzji i dziatania. Jezykiem ko-
munikacji werbalnej jest stowo, w jezyku ciata, to gest,
mimika, zapach, smak, kolor. Komunikacja to kod -
zbior sygnatow zrozumiaty dla adresata i odbiorcy. Ko-
munikacja, to tfacznos¢ miedzy blizszymi lub dalszymi
miejscami utrzymywana za pomoca réznych srodkow.
W organizmie cztowieka, oprécz funkcji transporto-
wej przez state cisnienie wywierane na Sciany naczyn
krwionosnych, krew spetnia takze funkcje podporowe,
odpowiada za utrzymanie réwnowagi, reguluje. Nie-
malze analogicznie, komunikacje w miescie, miedzy
kwartatami, dzielnicami, rejonami, umozliwia ulica.
Warunkuje egzystencje zywego tworu, jakim okre-
8lic mozna miasto. Jest nosnikiem zycia, energii lub,
w przypadku procesdw zwigzanych z suburbanizacia,
prowadzi do obnizenia aktywnosci i rangi przestrzeni.
Jest niezbednym warunkiem istnienia i funkcjonowania
miast, bowiem powstawaty dzieki wykorzystaniu moz-
liwosci komunikacji: na skrzyzowaniach drég i przy
przeprawach rzecznych.

1. 1. Miasto - ulica

W uktadzie miejskim ulica stanowi podstawowy
element jego struktury przestrzennej. W sposdb za-
skakujgco harmonijny petni sprzeczne funkcje, dzieli
i faczy, otwiera i ogranicza, wyznacza i gubi. Funkcja
ulicy jest Scisle powigzana z jej charakterem, przykta-
dowo: trasa szybkiego ruchu, ,deptak”, uliczka dojaz-
dowa, staromiejska, osiedlowa, a ,doswiadczenie ulicy
jest ksztattowane przez relacje miedzy pieszymi i pojaz-
dami” [D. Sudjic 2017, s. 87].

Analizujac schemat przyktadowego miasta i po-
réwnujac z uktadem krwionosnym cztowieka, znajdu-
jemy analogie przywotujgce podobienstwa podstawo-
wych elementéw kompozycyjnych - ulice i place - do
sieci naczyn krwionosnych. Serce, tetnice, aorty, zytki,
tetniczki, naczynia wtosowate, stanowig obraz ruchu
miejskiego, kierowanego ulicami i dajgcego zycie kaz-
dej przestrzeni zurbanizowane;.

Badania prowadzone na podstawie czterna-
stu odstonigetych warstw rozwojowych w obrebie Ca-
talhdylk (osada sprzed 5800 p.n.e.), o czym piszg
w swoich pracach naukowych A. Marciniak i A. Kili-
mowicz oraz J. Hordecki [A. Marciniak, A. Klimowicz
2013, s. 177-196; J. Hordecki 2020], na stanowiskach
archeologicznego neolitu, potozonego na potudniowy
wschdéd od miasta Konya w Anatolii w centralnej Turcji,
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umozliwity odtworzenie drogi ewolucji, jaka dokonata
sie w obrebie osady. Na ich podstawie stwierdzono, ze
miedzy budynkami nie pozostawiano wolnej przestrze-
ni. Do mieszkan schodzono z ptaskich dachdéw. Poz-
niej zaczeto pozostawia¢ niewielkg przestrzen miedzy
domami, co dawato mozliwos¢ dojscia do budynkow
w poziomie parteru. W taki sposob dokonat sie ,wyna-
lazek” komunikacji — zalazek ulicy. Bardzo przemyslane
wydaja sie by¢ réwniez struktury osady Bougras: owal-
ny, prehistoryczny, neolityczny Tell, 0 powierzchni oko-
to 5 hektaréw (540 000 stép kwadratowych), potozony
okoto 35 kilometréw od Deir ez-Zor w Syrii, nad srod-
kowym Eufratem z Il warstwy (ok. 6000 r. p.n.e), [P.
MMG Akkermans i G.M. Schwartz 2005]. O jego istnie-
niu Swiadczy sztuczny topograficzny kopiec, uformo-
wany z warstwy zanieczyszczen, z nagromadzonych
przez pokolenia $mieci, ludzi bedacych zatozycielami
osady i mieszkajgcych tam. Zachowaty sie dtugie frag-
menty ulic oraz podziat terenu. Drogi wytyczajg trasy
ruchu w miescie, prowadzone miedzy duzymi domami
o regularnych formach. W uktadzie osady istotng role
odgrywa tez plac o uformowanych pierzejach. Mozna
uznac, ze od tego momentu problem komunikacji za-
istniat samodzielnie, jako system ,krwioobiegu” organi-
zmu ktorym jest osada — miasto.

Ryc./Fig. 1. Plan zabudowy o stoku potudniowo-zachodnim,

osada Bougras./ Plan of buildings on southwestern slope, Bo-

ugras settlement; Zrodto/source: van Zeist W., Waterbolk-Van-
Rooijen W. 1985

Siatka ulic kazdego miasta nakresla przeptyw
ruchu oraz stanowi zbidr informaciji o jego natezeniu
i najbardziej uczeszczanych kierunkach. Jest takze
przypisanym danemu miastu identyfikatorem, pomoc-
nym przy rozpoznawaniu przestrzeni i definiowaniu
wtasciwosci miejsca. W swoim rysunku oddaje specy-
fike urbanistycznego zapisu, nierzadko bedac samo-
istng, kompozycyjng doskonatoscig, ktdra przez dyna-
mike uktadu, osie, place i pojedyncze powigzania (uli-
ce) przypomina misternie tkang konceptualng notacje.
Ten zywy uktad stanowi element budujgcy tozsamosé
i ksztaftujacy opinie o miescie. Swiadomosé wartosci
wskazanej funkcji pomocna moze by¢ przy wytycza-
niu tras mieszkancom w sposob utatwiajgcy kontakt
z celem. Optymalizacja mozliwa jest w dwdch warian-
tach: a) czas pokonywania trasy lub b) nakierowanie
na siatke powigzanych waznych punktow. Pierwszy
przypadek (a) dotyczy zminimalizowania okresu po-
konywania danego fragmentu przestrzeni miejskiej.
Pozostawienie cztowiekowi swobody wyboru pozwala
na uksztattowanie drég o najbardziej potrzebnych kon-
tekstowi potgczeniach — tzw. skrétéw. Przyktadem sg
dziatania podejmowane np. w Skandynawii, na obsza-
rach osiedli miejskich. Piesze Sciezki wytyczane sg na
podstawie wydeptanych w sniegu szlakdw, gwarantu-
jac najszybsze potaczenie miedzy konkretnymi punk-
tami. Najszybszymi, czyli omijajgcymi kazdy zbedny
przystanek. Natomiast drugi przypadek (b) pomocny
jest w naprowadzaniu na konkretny cel lub liniowo po-
wigzang sie¢ cennych dla miasta punktéw handlowych
czy gospodarczych. W ten sposdéb mozliwe jest na-
kierowanie wtasnie na podrzedne cele lub skierowanie
uwagi na elementy niedostrzegane w trakcie szybkie-
go pokonywania trasy. Ksztatt siatki ulic moze byc¢ in-
formacja o rozmieszczeniu wartosciowych elementow
miasta, w ktérym bogactwo rysunku linii ulicy odzwier-
ciedla zawartos¢ tzw. podrzednych celdw, bedacych
koniecznym dla spotegowania przezy¢ wewnetrznych,
zatrzymanym w pamigci kadrem.

zbedny przystanek <= podrzedny cel

Zjawisko zwrotnego mechanizmu rozpoznawa-
nia uktadu komunikacyjnego, opierajgcego sie na Swia-
domosci jego anatomicznej struktury, gruntuje tozsa-
mos¢ miasta i spotecznosci miejskiej, a takze ksztattu-
je obraz miasta i opinie o nim.

,Zbedny przystanek” to, inaczej pojmowany
przez mieszkancow, a inaczej przez zwiedzajgcych,
punkt wyrdzniajgcy sie z kontekstu tkanki miejskie;.
O jego wartosci decydujg czynniki jakosci architekto-
nicznej, historycznej, kulturowej czy handlowej. Kiero-
wanie wspomnianej siatki ulic na wyznaczone punk-
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ty, niezaleznie od ich rozmiardw i powierzchni w skali
kontekstu, determinuje wzbogacenie krzywej wrazen
0 z gory zatozone elementy. Do tzw. przystankéw za-
liczy¢ mozemy pomniki, skwery, miejsca szczegdine-
go wypoczynku, fragmenty potgczonego biegu rze-
ki z miastem, ale takze dominanty architektoniczne,
istotne punkty kulturalne czy handlowe. Prowadzenie
na tzw. zbedne przystanki daje odbiorcy mozliwosé
zwiekszenia poziomu doznari emocjonalnych, jedno-
znacznie powigzanych z pozytywnym kreowaniem opi-
nii 0 przestrzeni miejskiej. Zbedne przystanki, czy ina-
czej podrzedne cele, stanowig istotne punkty zaliczane
do cech charakterystycznych, figurujgcych w opisie
danych ,dowodu osobistego” miasta. Wyrazajg budo-
wane latami emocjonalne konteksty i sg ewidentnym
dowodem powiazagnia z konkretng przestrzeniag. Ulica
zatem jako gtéwny czynnik nadajacy i podkreslajacy
tozsamo$¢ miasta, stanowi istote uktadu urbanistycz-
nego przedmiotowego miasta, jest komunikacjg w grze
planszowej, mieszczgcej sie, nazwanej i opisanej w gra-
nicach kazdego miasta.

Zjawisko rozpoznawania i kreacji ,zbednego
przystanku” analogicznie wykorzysta¢ mozna do for-
mutowania negatywnych opinii o miescie. Nie jest to
jednak przedmiotem opracowania.

1.2. Miasto - rynek - ulica
Serce miasta stanowi rynek. Jako centralny plac
miejscowosci, wytyczany od poczatku Sredniowiecza
i charakterystyczny dla urbanistyki miast europejskich

do XIX wieku, byt swoistym centrum i przestrzenig wy-
miany handlowej. Wokdt niego toczyto sie zycie miegj-
skie, zbiegaty sie drogi prowadzace do miasta i loka-
lizowano przy nim siedzibe wtadz miejskich (ratusz),
a w bliskiej odlegtosci gtowna swigtynie miasta. R6zno-
rodnos¢ ich form $wiadczy¢ moze o charakterystycz-
nej topografii terenu, badz wskazaniach prawnych na
mocy ktdrych lokowano miasta. Zdefiniowa¢ mozemy
forme trojkata, przyktadowo: Rynek Kosciuszki w Bia-
tymstoku, rynki w Jaworznie, Brodnicy, towiczu lub
rozszerzajacej sie ulicy: Chojnéw, Sroda Slaska, Nie-
modlin, czy tez symetrycznych rynkow wielokgtnych,
np. szesciokatny rynek w Krynkach, osmiokatny rynek
Nowego Miasta w todzi, Stary Rynek w Poznaniu to
typowy plan czworokata, z wtasciwymi jemu zabudo-
waniami: sukiennice, waga, a takze pregierz i studnia
(Ryc. 2, a)ib)).

Niezaleznie od przyjetej formy, znajdujgce sie
w obrebie placu ratusz, sad, targ uzna¢ mozna za
punkty scalajgce mieszkanicow z miejscem. Ich forma
z kolei, zwigzana z powierzchnig i charakterem prze-
strzeni, zalezna jest od ogdlnej struktury miasta, jego
wielkosci i liczby mieszkancow, ktére wyznaczajgc
przewodnig funkcje, stanowig swoiste odniesienie do
watku gtdwnego miasta. Potgczenia doprowadzajg-
ce i odprowadzajgce z danego miejsca i w konkretne
miejsce - tetnice i aorty - spetniajg swoje konkretne
zadania jako strefy komunikacyjne. Kierujg spotecz-
nos¢ ruchem pieszym, rowerowym, kotowym, takze
szynowym, by doprowadzi¢ mieszkanicéw do wyzna-

Ryc. 2. Plan miasta Poznania

a) w przededniu lokacji, wg Z. Kaczmarczyka; b) plan miasta w murach i osad podmigjskich, wg. Z. Zielinskiego, Zzrodto: K. Malinowski 1956.
Fig. 2. Plan of the city of Poznan a) on the eve of the location; according to Z. Kaczmarczyk;

b) city plan within the walls and suburban settlements; according to Z. Zieliiski; source: K. Malinowski 1956
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Ryc. 3. Miasto Poznari: a) plan z lat 1875-1895; Zrédto: strona internetowa, poz. 24; b) syntetyczny zapis planu miasta Poznania z lat
1875-1895; Zrodto: rys. autorki
Fig. 3. City of Poznan, a) plan from 1875-1895; source: www source, pos. 24; b) a synthetic record of the plan of the city of Poznan
from 1875-1895; source: drawing by the author.

czonych przez wtadze miejskie, obiektdw uznawanych
za wazne historycznie, handlowo czy kulturowo. Na-
znaczaja siatka linii rysunek dynamiki miasta, jak uktad
linii papilarnych cztowieka, tworzgcy sie juz w czasie
trwania zycia ptodowego. Wzory linii papilarnych: pe-
tlicowe, wirowe i tukowe sg swiadectwem tozsamosci
jednostki. Wykorzystywane w biometrii dla odrézniania
od siebie istot zywych, na podstawie badania ich fi-
zycznych i behawioralnych cech, znajdujg zastosowa-
nie, jako jedna z wielu metod biometrycznych, nie tylko
w kryminalistyce, ale w zagadnieniach zwigzanych
z szeroko pojetym bezpieczenstwem [J. Stolarek
2008]. Ksztattujgcy sie latami urbanistyczny obraz wy-
branego miasta, poréwnywany do zywego organizmu,
wpisuje sie w jego watek gtéwny i stanowi nosnik infor-
macji o miescie. Jest takze czynnikiem biorgcym udziat
w regulacji stref bezpieczenstwa miasta, rozpatrywa-
nych na ptaszczyznach logistyki komunikacyjnej (Ryc.
3, a)ib)).

Sprawne funkcjonowanie architektoniczno-ur-
banistycznego krwioobiegu wptywa na jakosc¢, tempo
i charakter zycia mieszkancow. Adekwatnie do rozto-
zenia kolejnych w uktadzie drég prowadzacych: zyty,
tetniczki i naczynia wiosowate, tatwo wyodrebnic siec¢
potgczen rejonowych, dzielnicowych oraz osiedlowych.
Linia ich prowadzenia jest rdwniez elementem oceny
wartosci miejsc postrzeganych w trakcie pokonywania
trasy w obrebie modelowego miasta. Warte swiadome;
ekspozycji i kontemplaciji wazne punkty, rozlokowane
przy wyznaczonej trasie, wzbogacajg obraz miasta
i podnosza jego range. Kontrolowany proces ewalu-
acji korzystnie wptywa na catosciowa ocene miasta
pod katem popularnosci, gospodarnosci, ilosci miejsc
pracy, mozliwosci rekreacyjnych i edukacyjnych. Prze-
ktada sie na infrastrukture w miescie, otwierajac nowe
miejsca pracy, kultury, nauki. Zyskuje infrastruktura —
handel, gastronomia, turystyka.
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Swiadomos$é kontrolowanej regulacji sieci ulic
w miescie jest potwierdzeniem kreatywnego planowa-
nia, zgodnego z zatozeniami zréwnowazonego rozwo-
ju, uwzgledniajgcego model wspoétczesnej konsumpcii,
wykazujgcy troske o potrzeby konsumpcyjne bieza-
cych i przysztych pokolen [T. Zalega 2015, s. 3-26].
Swiadczy o dbatosci o plany rozwoju miasta, komfort
egzystencji mieszkancow i przyjezdnych oraz dbatos¢
0 wizerunek zewnetrzny miasta. Jest niezbednym wa-
runkiem stuzacym okresleniu tozsamosci danego mia-
sta.

Przyktadem moze by¢ znamienna dla miasta
Poznania siatka uliczek jego starej czesci, a takze ry-
sunek ulic dojazdowych, czy gtownych arterii komuni-
kacyjnych ,przecinajgcych” tkanke miejska w sposob
ukierunkowany i czesto bezwzgledny. Zauwazalna jest
gradacja wielkosci oraz zasiegu komunikacyjnego,
wyznaczajgcego obszar penetraciji przestrzennej, tym
samym hierarchizacja waznosci, wynikajgca z mode-
lu spotecznego oraz jednostki, zamieszkujgcych dane
kwartaty.

uktad linii papilarnych <= uktad siatki ulic

Ryc. 4/Fig. 4. Elementy identyfikacji, a) linie papilarne - ,$la-
dy daktyloskopijne - Szkota Policji w Pile” - Data publikacji
18.05.2011, dostep: 18.12.2021 / fingerprints - ,fingerprint traces
- Police School in Pita” - Publication date 18.05.2011, access:
18.12.2021 http://pila.szkolapolicji.gov.pl/dokumenty/zalaczniki
/301/301-3900_g.jpg, b) schemat miasta - (linie) / diagram of the
city (lines)- opracowanie witasne / source: author

Wazniejsze komponenty - cechy charaktery-
styczne, klasyfikowane jako dane, znajdujgce miejsce
w ,dowodzie osobistym” miasta: linie papilarne, czy-
i charakter siatki ulic, z pewnoscig stanowig czynniki
identyfikaciji, utatwiajgce rozpoznanie wskazanej prze-
strzeni miejskiej. W graficznym zapisie uktady siatki ulic
oraz uktad linii papilarnych odbierane sg jako zmierza-
jace do gtéwnego punktu / obszaru modelowej stre-
fy (Ryc. 4, a) i b)). Buduja rozpoznawalny obraz mia-
sta, niezaleznie od jego wielkosci. Mimo podobienstw
w zatozeniach urbanistycznych, wynikajacych z gtow-
nych wytycznych projektowych znamiennych dla danej
epoki, posiadajg indywidualne cechy zwiazane z kon-
kretng przestrzenig, bedac jednoczesnie czynnikiem
odpowiedzialnym za identyfikacje.

Prezentowany schemat miasta Poznania (Ryc.
4. b) w transformaciji liniowej implikuje skojarzenia z na-
prowadzajgcym do centralnego punktu (tu rynek gtéw-
ny) ciagtym, kierunkowo traktowanym, syntetycznym
w zapisie, szlakiem, wchodzgcym w skitad sieci ulic
miasta. Poddane analizie schematu liniowego zapisy
urbanistyki wybranych miast tworzy¢ beda analogicz-
ne dla ich struktury, charakterystyczne obrazy, warian-
towo definiujgce strukture miasta.

B
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PODSUMOWANIE

Prezentowane w opracowaniu wyniki badan,
bazujgce na obserwaciji i analizie struktury wybranych
miast (w tym w szczegdlnosci skupionych na Poznaniu—
case study) stanowig uzasadnienie przyjetych zatozen,
zwigzanych z wyodrebnianiem autorskich elementéw
kompozycyjnych i uniwersalnych czynnikow, stuzgcych
definiowaniu tozsamosci miasta. Obrazujg struktural-
na ewolucje obecnych uktaddéw kompozycyjno-urba-
nistycznych miast jako istotne elementy identyfikacii
przestrzeni miejskiej. Wywodzac sie z ogdlnego zbioru
kompozycyjnych elementéw sktadowych pozwalajg na
systematyzacje informaciji, przypisywanych do cech
organizmu zywego, stanowigc o wyjatkowosci i budu-
jac charakter i cechy miasta. W konsekwencji mozliwe
jest stworzenie matrycy, sktadajacej sie z identyfika-
toréw - komponentéw ,dowodu osobistego” danego
miasta (uktad komunikacyjny miasta — siatka ulic, oraz
serce miasta - gtéwny plac w miescie), ktéra umozliwi
wtasciwe rozpoznanie struktury danego miasta i jego
prawidtowy rozwdj. Istotng role w rozpoznawaniu spe-
cyfiki danego miasta-watku gtdwnego miasta odgry-
wajg wskazane elementy, takie jak: ,zbedny przysta-
nek” (podrzedny cel) oraz linie papilarne w schemacie
liniowym uktadu urbanistycznego (charakter siatki ulic),
utatwiajgce charakterystyke obrazowg, wariantowo
definivjaca strukture danego miasta. Polityka gospo-
darcza miasta, uwzgledniajgca Swiadomie kontrolo-
wang regulacje sieci ulic w miescie, z podkreslaniem
serca miasta — gtownego elementu krystalizujgcego
przestrzen, jest potwierdzeniem kreatywnego pla-
nowania, zgodnego z zatozeniami zréwnowazonego
rozwoju, w trosce o komfort egzystencji mieszkancow
i przyjezdnych oraz wizerunek zewnetrzny miasta, im-
plikujgc tym samym pogtebianie tozsamosci jednostki
i spotecznosci danego miasta.

Obserwacje i badania prowadzono w odnie-
sieniu do strukturalnego uktadu kompozycyjnego wy-
branych przestrzeni migjskich, pozyskujac wnioski dla
okreslonej grupy danych. Rozszerzajgc zakres obszaru
badawczego przewiduje sie roznice w analogii uktaddw
kompozycyjnych, rejestrowanych w zapisie rysunko-
wym, co sugeruje koniecznosé kontynuacji podjetych
dziatan i zwiekszenie pozyskiwanego materiatu, celem
pogtebienia zasobdw danych wyjsciowych.
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MULTIFUNCTIONAL ROLE OF GREENERY IN THE PERCEPTION PROCESS BASED ON GIBSON'S THEORY

Abstract

In urban design, greenery is associated with ecological, health, recreational and leisure functions. The author would like
to draw attention to the different roles of greenery forms in the process of space perception. The study analyzed greenery
as an important element of the spatial environment, influencing the multisensory human experience and perception of the
environment, including architectural objects. The considerations were based mainly on the theory of perception according
to J. Gibson. The aim of the analysis is to draw attention to the forms of greenery, which, by their diversity and changeability
in time, provide an enormous amount of stimuli that act on all the senses and make the process of perception more com-
plete. The role of greenery in the process of perception is very large and multifaceted, so according to the author, greenery
forms should be more appreciated by urban planners as a tool for designing space and human experience.

Streszczenie

W projektowaniu urbanistycznym zielen kojarzy sie z funkcja ekologiczng, zdrowotng, rekreacyjng i wypoczynkowa.
W opracowaniu przeanalizowano zielen jako wazny element srodowiska przestrzennego, wptywajgcy na wielozmystowe
doznania cztowieka i postrzeganie otoczenia, w tym obiektdw architektury. Rozwazania oparto gtéwnie na teorii percepcji
wedtug J. Gibsona. Celem analiz jest zwrdcenie uwagi na formy zieleni, ktdre swojg réznorodnoscia i zmiennoscig w czasie
dostarczajg ogromnej ilosci bodZcow, dziatajgcych na wszystkie zmysty i czynig proces percepciji petniejszym. Rola zieleni
W procesie postrzegania jest bardzo duza i wieloaspektowa dlatego wedtug autorki, formy zieleni powinny by¢ bardziej
doceniane przez urbanistéw jako narzedzie projektowania przestrzeni i przedmiot ludzkich doznan.

Keywords: greenery; perception process; surroundings; experience; Gibson’s theory of perception

Stowa kluczowe: zielen; proces percepcii; przestrzen; doznania; teoria percepciji Gibsona

WPROWADZENIE

W projektowaniu urbanistycznym zielen traktuje
sie jako uzupetnienie zabudowy. W literaturze wymie-
niane sa funkcje zieleni w miescie, takie jak: ekologicz-
na, ochronna, zdrowotna, wypoczynkowa i rekreacyj-
na. Zielen ujmuje sie gtéwnie w kategorii terendw zieleni.
Autorka pragnie zwrdéci¢ uwage, ze zielen to tez formy
przestrzenne, ktore wptywajg na doznania i postrzega-
nie otoczenia. Formy zieleni moga wptywac na postrze-
ganie obiektéw, mogg kadrowac¢ widoki, wptywac na
ocene gtebi, wielkosci, a nawet barwy budynkdw.

Formy zieleni ze swojg réznorodnoscia i zmien-
noscig w czasie por roku dostarczajg ogromne;j ilosci
réznorodnych bodzcow, ktore dziatajg na wszystkie
zmysty, jednoczesnie czynigc proces percepcji pet-
niejszym. Choc rola zieleni w procesie postrzegania
jest bardzo duza i wieloznaczna, to, wedtug autorki,
nie jest ona wystarczajgco doceniana i wykorzysty-
wana przez urbanistéw i projektantéw przestrzeni
[K. Sobczynska 2020, s.147-159].
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1. TEORIE PROCESU PERCEPCJI

Proces percepcji jest przedmiotem wielu ba-
dan w réznych dyscyplinach naukowych. Jednym
Z najwazniejszych zagadnien badawczych psychologii
Srodowiskowej sg relacje cztowieka z jego otoczeniem
za posrednictwem proceséw poznawczych. Z ota-
czajgcego Srodowiska cztowiek otrzymuje informacije
i bodZce, ktére w powigzaniu z jego psychofizyczng
budowa, wptywajg na jego doznania i reakcje emocjo-
nalne. W teorii percepcji Brunswika (1957) otaczajgce
cztowieka Srodowisko jest zrodtem ogromnej ilosci
bodzcow i nosnikiem informaciji czesto wieloznacznych
[A. Banka 2002, s. 57]. Z kolei Ittelson [1973] uwaza,
Ze proces percepcji polega na poznawaniu przez czto-
wieka jego otoczenia przy pomocy zmystéw, takich jak
wzrok, stuch i dotyk. Wielozmystowy odbidr umozliwia
cztowiekowi identyfikacje otoczenia, a takze orientacje
w przestrzeni [za: A. Banka 2002, s. 110].

Podczas poruszania sie cztowiek rejestruje
zmiany w przestrzeni, ktére zawsze zachodzg w jakims
czasie. Zmystem najbardziej zwigzanym z czasem
i przestrzenia jest wzrok. Przy pomocy wzroku czto-
wiek rejestruje ruch i zachodzgce w otoczeniu zmiany.
W percepcji otoczenia, oprécz wzroku, angazowane sg
tez inne zmysty, dzieki ktérym cztowiek w obserwowa-
nej przestrzeni moze oceni¢ odlegtosé, bliskose, roz-
poznac rodzaj powierzchni, faktur oraz dzieki skornym
receptorom takze chtod i ciepto.

Wedtug teorii Gibsona [1979; 1966] proces per-
cepcji jest zjawiskiem holistycznym, polegajgcym na
odbiorze znaczen catosciowych. Gibson uwaza, ze
cztowiek nie widzi poszczegdinych bodzcéw pobu-
dzajgcych zmysty, ale odbiera znaczenia catosciowe
przenoszone przez bodzce, ktére dziatajg na zmysty.
Badacz traktuje proces percepcyjny jako rezultat wi-
dzenia panoramicznego w ruchu. Uwaza on, ze pro-
ces widzenia nie zachodzi bez poruszania sie w Sro-
dowisku oraz, ze nie istnieje skuteczne poruszanie
sie w srodowisku bez widzenia srodowiska [A. Banka
2002, s. 61].

Autorka pragnie zwrdci¢ uwage, ze zielen,
jej rozne formy oraz jej zmiennos¢ w czasie ma duze
znaczenie w wielozmystowej percepcji otoczenia
cztowieka.

2. ROZNE ROLE FORM ZIELENI W PROCESIE
PERCEPCJI. ROZWAZANIA OPARTE
NA TEORII GIBSONA

2.1. Podstawowe elementy srodowiska
wedtug teorii Gibsona
Amerykanski psycholog James Jerome Gibson
(1904-1979) wysunat teorig, ze cztowiek nie postrze-

ga wyizolowanych bodzcow z otoczenia, lecz zawarte
w przestrzeni catosciowe znaczenia [J. Gibson, 1979].
Gibson uwaza, ze srodowisko podlega percepcii, jed-
noczesnie jednak, postrzegane informacje zawarte
w Srodowisku aktywnie dziatajg na poznajacego je
cztowieka [Banka 2002, s. 62-63]. Relacje cztowie-
ka z otaczajacym go $rodowiskiem, Gibson traktuje
w aspektach ekologicznych, a nie w kategoriach po-
strzegania fizycznych obiektéw w przestrzeni. Jego
ekologiczne ujecie procesu percepcji polega na ist-
nieniu tzw. medium, substancji oraz powierzchni [J.
Gibson 1979].

Medium w srodowisku najczesciej istnieje w po-
staci ptynnej jako woda oraz gazowej, jako powietrze.
Charakterystyczng cechg medium jest transparentnosc
umozliwiajgca istnienie i przenikanie przez nie $Swia-
tta, wibraciji i zapachéw. Srodowiska gazowe i ptynne
jako media umozliwiajg tez widzenie optyczne réznych
powierzchni. Wedtug Gibsona medium zawiera infor-
macje o ciatach odbijajgcych lub emitujgcych Swiatto,
wibracje i substancje zapachowe. W odrdznieniu od
medium, przyktadowo ciata state, zwykle absorbujg
Swiatto lub je odbijaja, przenoszg tez fale dzwigkowe
i wibracje, jednak w sposob trudny do zarejestrowania
przez ludzkie zmysty bez fizycznego kontaktu z nimi.
Reasumujgc, medium stwarza cztowiekowi mozliwo-
$ci do widzenia, styszenia, odczuwania oraz ruchu [A.
Banka 2002, 63-64].

Drugim podstawowym elementem srodowiska
weditug Gibsona jest substancja, ktéra posiada trwaty
ksztatt i raczej nie ulega deformacjom. Substancije roz-
nig sie od siebie sktadem chemicznym i dziataniem bio-
chemicznym. Niektore z substancji sg sztywne, a inne
plastyczne i elastyczne. Substancje zwykle podlegajg
zmianom w sensie chemicznym i strukturalnym, moga
matowie¢, gni¢, ulega¢ dekompozycii, rdzewiec. Przy-
ktadem substanciji w srodowisku sg np. zielen, gleba,
piasek, skata, olej, drewno, metal. W sensie chemicz-
nym powyzsze ,substancje” czesto bytyby konglome-
ratami réznych substanciji [J. Gibson 1979].

Trzecim podstawowym elementem Srodowi-
ska wedtug Gibsona sg powierzchnie, ktére oddzie-
lajg medium od substancji. Powierzchnie generalnie
posiadajg trwate rozmieszczenie i okreslane sg jako
czynniki stabilizacji i zmiany. Czynnik zmiany zwigza-
ny jest z faktem, ze powierzchnie trwaja tak dtugo jak
trwa substancja. Powierzchnie ulegajg zmianom wte-
dy, gdy zmianie ulega sama substancja [Bartka 2002
s. 64]. Na przykfad jesli substancja przechodzi ze sta-
nu statego w gazowy lub w ciekty: topnieje bryta lodu
na jeziorze lub liscie opadaja z drzewa, dochodzi do
zanikania powierzchni lub charakterystycznego roz-
mieszczenia czasteczek.
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2.2. Analiza form zieleni jako elementéw srodo-
wiska wedtug teorii Gibsona oraz jej wptywu
na proces percepcji

Wedtug Gibsona kazdy punkt w medium jest po-
tencjalnym punktem obserwaciji dla obserwatora, ktory
jest w stanie widzie¢, stysze¢ dzwieki i czu¢ zapachy.
Kiedy cztowiek przemieszcza sie z punktu do punktu,
to nastepuija ciggte zmiany jego doznan wizualnych, stu-
chowych i zapachowych. Tak wiec mozna stwierdzic,
ze kazdy potencjalny punkt obserwaciji jest niepowta-
rzalny w tym sensie, ze jest niepowtarzalng kombinacjg
Swiatta, wibracji oraz zapachdéw. Wedtug autorki, formy
Zieleni dostarczajg wielu ztozonych bodzcow, nie tylko
wizualnych, ale dzwiekowych i zapachowych, co wpty-
wa na niepowtarzalnosc i ztozonos¢ tych kombinacii.

Gibson traktuje postrzeganie przestrzeni jako
Zjawisko polegajace na odbiorze z otoczenia znaczen
catosciowych. Cztowiek obserwujacy z pewnej odlegto-
Sci przestrzen ztozona z architektury i zieleni, rejestruje
ten obraz jak catos¢, a nie pojedyncze wyizolowane
czesci, jak sam budynek i niezalezne formy zieleni.

Zdaniem autorki, zielert w potaczeniu z architek-
turg dostarcza bardziej ztozonych bodzcow i stanowi
urozmaicenie procesu percepcji w porownaniu z sama
architekturg lub sama zielenig. Formy zieleni, znajdu-
jace sie w sasiedztwie obiektdw architektonicznych,
sprawiajg, ze kreuje sie wiecej sekwencji widokowych,
zmieniajgcych sie w czasie poruszania sie obserwa-
tora. W czasie poruszania sie cztowiek obserwuje jak
formy zieleni przesuwajg sie na tle elewacji obiektow,
przez co dostarczajg kolejnych widokdw, odston. Nie-
kiedy zdarza sie, ze zielen znajdujgca sie w poblizu
obiektu zastania jego czes¢, przez co nie jest mozliwe
zobaczenie go wyizolowanego z otoczenia. W kazdym
badz razie, potgczenie zieleni z architekturg zawsze
dostarczy wiekszej liczby widokdw, odston i znaczen,
a wiec tez doznan.

Architektura otoczona formami zieleni jest bo-
gatszym zrodtem bodzcdw wizualnych, dzwiekowych
i zapachowych niz sama architektura bez form zieleni.
Zielenn sama w sobie jest zrodtem zapachdw i dzwie-
kow. Wydzielajace zapach rosliny, posadzone wokot
obiektu lub w strefie pomiedzy obserwatorem a obiek-
tem, wzbogacg proces postrzegania o bodzce zapa-
chowe i dzwigkowe w postaci szelestu lub szumu lisci
czy spiewu ptakow.

Wracajgc do teorii percepciji wedtug Gibsona,
najbardziej charakterystyczng cechg medium czyli
przestrzeni pomiedzy obserwatorem a obiektem, prze-
strzeni istniejgcej pomigdzy powierzchniami, jest prze-
zroczystosc, umozliwiajgca przenikanie Swiatta i widze-
nie powierzchni. Podazajac za rozwazaniami Gibsona,
autorka chce zwrdci¢ uwage na fakt, ze niektore formy

zieleni w danej fazie wegetaciji stajg sie przezroczyste
i przepuszczaja sSwiatto, wiec unoszone przez wiatr
stajg sie medium. Na przyktad suche liscie, ktore sg
wprawiane w ruch przez wiatr, zdaniem autorki, stajg
sie czescig medium. Umozliwiajg one istnienie Swiatta,
wibracji, zapachéw, dzwigkow i nie likwidujg transpa-
rentnosci.

Poszczegdlne gatunki zieleni i ich czesci posia-
dajg rézne konsystencje i powierzchnie, od twardych
do miekkich. Stanowig one réznigce sie od siebie sub-
stancje, otoczone réznego rodzaju powierzchniami.
Bogactwo gatunkéw zieleni niesie ze soba bogactwo
substancji, konsystencji, powierzchni, ktére sg boga-
tym zrédtem bodzcow, a tym samym doznan dla ob-
serwatora przestrzeni.

Formy zieleni ulegajg ciggtym zmianom w cza-
sie swojej wegetacji oraz w czasie zmian por roku.
Dotyczg one zardwno substancji, z jakich sie sktadajg
poszczegolne rosliny jak i ich powierzchni, ktére mogag
np. twardnie¢, zmienia¢ fakture i kolor. Zmiany te do-
starczajg wielu bodzcéw wzrokowych, dotykowych
(faktury) a niekiedy zapachowych i stuchowych. Inny
dzwiek wydajg mtode, swieze rosliny, np. szelest li-
Sci i mtodych traw rézni sie od szelestu suchych lisci
i traw czy gatezi, po ktdrych spaceruje obserwator.

Gibson nakreslit kilka praw ekologicznych po-
wierzchni (ecological surfaces). Wedtug niego kazda
stafa substancja (substance) ma powierzchnie (surfa-
ce), charakteryzujgcg sie pewnym okreslonym utoze-
niem (layout). Wedtug niego wszystkie powierzchnie
posiadaja rozmieszczenie. W przypadku zieleni nie
jest to tak klarowne i jednoznaczne. Niektdére po-
wierzchnie poszczegdlnych czesci zieleni, jak ulistnie-
nie ulegajg przemieszczaniu np. pod wptywem wiatru
lub obracajg sie w kierunku storica.

Kolejne nakreslone przez Gibsona prawo
mowi, ze kazda powierzchnia (surface) ma pewng
odpornos¢ na deformacie, zalezng od zageszczenia
substancji oraz ograniczong odpornos¢ na dezinte-
gracje, zalezna od spojnosci substanciji. W przypadku
zieleni, wymienione wyzej cechy ulegaja czesto szyb-
kim zmianom w czasie, np. kiedy liscie uschng, to
nastepuje szybka dezintegracja ich powierzchni. Ten
proces sprawia, ze dana przestrzen architektoniczna
otoczona zielenig jest zmienna w czasie por roku i do-
starcza réznych bodzcédw w réznych jego okresach.

Wedtug Gibsona, kazda powierzchnia posiada
charakterystyczng strukture (texture), ktéra zalezy od
kompozycji substancji. Powierzchnie posiadaja cha-
rakterystyczne ksztatty (facing) i rozmieszczenie. Jed-
ng z cech powierzchni jest odbijanie lub absorbowanie
Swiatta. Powierzchnie form zieleni na niezliczong ilos¢
sposobdw, pod wzgledem intensywnosci, odbijajg lub
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absorbujg $wiatto. Zalezy to od sktadu chemicznego
substancji i faktury powierzchni pni oraz ulistnienia.

Gibson zauwaza, ze powierzchnie, ich faktury
sg wyczuwalne przez dotyk. Substancje sg rozrdznial-
ne przez przyjrzenie sie powierzchniom granicznym,
czyli przy udziale gtéwnie wzroku, jednak dotyk odgry-
wa tu tez wazng role. Powierzchnie posiadajg pewne
cechy charakterystyczne. Jedng z cech powierzchni
jest sposdb, w jaki odbija sie od nich swiatto i stopien,
w jakim jest ono absorbowane. Jedne z nich sg gtadkie
i odbijaja Swiatto, a inne, o bardziej wyraznej rzezbie,
stanowig arene dla gry Swiatta i cienia.

Roznorodnoscé gatunkdw zieleni réznorodnosé
powierzchni, bogactwo faktur, o rdznym stopniu ab-
sorbowania i odbijania $wiatta, co daje wiele efektow
wizualnych.

Podsumowujgc teorie Gibsona, elementami
przestrzeni, w ktorej zyje cztowiek sa substancje, po-
wierzchnie oraz medium. W procesie postrzegania nie
widzi sie tych elementéw osobno, lecz dostrzega sie
znaczenia, ktdre niosg ze sobg jako rzeczywista catosc
ekologiczna [A. Banka 2002, s. 65].

Ze wzgledu na stan staty, posiadang fakture
pni i ulistnienia, formy zieleni uwaza sige za substancije
i powierzchnie. Sam Gibson, wymieniajgc substancije
w Srodowisku, oprécz gleby, piasku, gliny, drewna,
wymienia rosliny. Jednak autorka, po analizie definicji
Gibsona dotyczgcych medium, substanciji i powierzch-
ni, wysuwa stwierdzenie, ze zielen, w zaleznosci od for-
my, uksztattowania, gatunku i etapu swojej wegetaciji,
moze by¢ kazdym z wymienionych przez Gibsona ele-
mentéw srodowiska. Rdznorodnosé gatunkow i form
zieleni dostarcza bogactwa faktur pni, todyg ulistnienia,

czyli powierzchni o réznej twardosci, roznym sktadzie
chemicznym, wiec tez réznym stopniu odbijania $wia-
tta. Faktury, pni niektorych gatunkdw drzew sg gteboko
rzezbione i tworzg ciekawa scene dla gry swiatta i cie-
nia, niektére z nich sg z kolei gtadkie i odbijaja wiecej
Swiatta. Oprocz pni i todyg wystepuje ogromna rézno-
rodnosc ulistnienia ze wzgledu na ksztatt, wielkosci roz-
mieszczenie, fakture, kolor. W zaleznosci od gestosci
ulistnienia i jego faktury zielen moze pochtania¢ swiatto
lub je przepuszczad. Autorka uwaza, ze ze wzgledu
na transparentnos¢ i ulotno$¢ czesci niektdrych roslin,
sprawia, ze mozna zaliczy¢ je rowniez do medium.

Opadniete liscie czy czesci przekwitnigtych
kwiatéw wprawione w ruch i niesione przez wiatr stajg
sie czescig medium. Niektdre gatunki roslin zmieniaja
petne powierzchnie swoich ptatkdw w przezroczyste
zbiory nasion, ktore sg unoszone przez wiatr. Mtode
drzewa o drobnym i rzadkim ulistnieniu poruszane
przez wiatr, szeleszczg, sg zrodtem wibracji, przeno-
szg dZzwieki, drgajg przepuszczajg Swiatto i sg przezro-
czyste. Bedgc w przestrzeni pomiedzy obserwatorem
a obiektem, zdaniem autorki w procesie percepciji sta-
nowig medium.

Zielen podlega zmianom, chemicznym i struktu-
ralnym. Poszczegdine czesci roslin moga gnic, usychac,
matowie¢, gubic liscie. Zmiany zachodzace w formach
zieleni, w ich powierzchniach, ksztattach, fakturach
powodujg zmiany w otoczeniu cztowieka. Widok nie-
zmiennegj architektury zmienia sie dzieki zmieniajgcym
sie formom zieleni. Na przyktad, jesli z otaczajgcych
budynek drzew opadng liscie to postrzeganie tego bu-
dynku tez sie zmieni, mimo, ze sam budynek zmianom
nie ulegnie.

Ryc. 1. Cechg medium jest przezroczystos¢, umozliwiajgca przenikanie swiatta i widzenie powierzchni. Niektore formy zieleni
stajg sie przezroczyste, przepuszczajg Swiatto, umozliwiaja widzenie powierzchni, istnienie swiatta, wibracji, zapachow, dzwigkow,
a unoszone przez wiatr stajg sie medium; zrodto: fot. autorki
Fig. 1. A feature of the medium is transparency, allowing light to penetrate and surfaces to be seen. Some forms of green become
transparent, transmit light, allow us to see surfaces, the existence of light, vibrations, smells, sounds, and, carried by the wind, become
a medium; source: photo by the author
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Wedtug autorki to samo drzewo w réznych
porach roku bedzie petnito rézne role substanciji, po-
wierzchni, a takze z czasem jego czes¢ stanie sie
medium. Niewatpliwie zielen, np. drzewo, przez caty
czas jest substancja i powierzchnig ulegajgca subtel-
nym zmianom. Gdy czes¢ lisci opadnie i jego petna
wczesniej korona stanie sie transparentna, a pozostata
czes¢ lisci, poruszana wiatrem zacznie drgac i prze-
nosic¢ wibracje, wowczas drzewo to stanie sie rowniez
czescig medium. Stad twierdzenie autorki, ze formy
zieleni, w zwigzku ze zmianami, jakim ulegaja, moga
by¢ kazdym z podstawowych elementéw Srodowiska,
wymienionych przez Gibsona. Zjawiska zwigzane ze
zmiennoscig zieleni w istotny sposob wzbogacajg pro-
ces percepcji otoczenia architektonicznego. Zdaniem
autorki zielen jako wazny element procesu percepcii
nie jest wystarczajgco doceniana przez projektantow
i Swiadomie wykorzystywana.

2.3. Znaczenie zieleni w percepcji Swiatta
Podstawa percepcji, szczegdlnie wizualnej, sa
powierzchnie, a widzenie mozliwe jest dzieki Swiattu.
Swiatfo jest stale odbijane, chod jednoczesnie moze byd
przez powierzchnie w réznym stopniu pochtaniane.
Wedtug Gibsona samego $wiatta nie mozna zo-
baczy¢. Cztowiek nie widzi $wiatta samego w sobie,
tylko widzi o$wietlone powierzchnie. Swiatto widziane

jest dlatego, ze oswietlone sg czasteczki w powietrzu.
Autorka chce zwrdci¢ uwage, ze formy zieleni, np. liscie
poruszajgce sie na wietrze przekazuja wibracje, dzwiek
oraz Swiatto i jego migotanie. Chcac sprawdzi¢, czy
dzien jest stoneczny wystarczy spojrze¢ na powierzch-
nie. Nie muszg by¢ to gtadkie powierzchnie architek-
toniczne, na ktérych widac¢ swiatto, jesli w sasiedztwie
znajduja sie fragmenty zacienione lecz moze to byc¢
roslinnosé, na ktdrej rdwniez widad $wiatto. Swiatto wi-
doczne jest szczegdlnie na roslinach lisciastych, gdzie
liscie znajduja sie pod réznymi katami i wtedy widac
czesci oswietlone, dzieki istnieniu czesci zacienionych.
Gtadkie, odbijajgce swiatto, ISnigce powierzchnie lisci,
poruszane przez wiatr, tworzg dodatkowe efekty swietl-
ne, np. migotanie. Ciekawych efektéw wizualnych do-
starcza zielen po deszczu, gdzie efekt odbicia sSwiatta
jest jeszcze bardziej intensywny. Szczegodinych bodz-
cow wizualnych i dotykowych w procesie percepciji do-
starczajg pnie drzew o rdznej fakturze i rzezbie. Kora
drzew w zaleznosci od uksztattowania w rézny sposoéb
odbija swiatto i pokazuje cien, szczegdinie wtedy, gdy
posiada wyraznie zarysowane bruzdy.

Cztowiek reaguje z otoczeniem nie tylko przy
pomocy wzroku, ale rdwniez przy pomocy innych zmy-
stow i receptoréw skornych. Tak wiec cztowiek odbiera
z przestrzeni Swiatto, dzwiek, powiewy wiatru, zapa-
chy, zmiany temperatury, ciepto i chtéd.

Ryc. 2. Poszczegodlne gatunki roslin w rézny sposob odbijaja lub absorbujg swiatto. Réznorodnosc faktur zieleni dostarcza
wielu doznan wizualnych, stuchowych i dotykowych; Zrédto: fot. autorki
Fig. 2. Different plant species reflect or absorb light in different ways. The variety of green textures provides many visual,
auditory and tactile experiences; source: photo by the author
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Autorka twierdzi, ze swiadomie zaprojektowane
przez projektantéw przestrzeni formy zieleni moga do-
starczac wielu wrazen wzrokowych i cielesnych. Rézne
gatunki roslin w réznym stopniu odbijajg i pochtaniajg
$wiatlo, tworzac wiele efektéw wizualnych. Swiatto sto-
neczne dziata tez na receptory znajdujgce sie w skorze
cztowieka, a z kolei zielen wptywa na warunki termicz-
ne i wilgotnosciowe odczuwane przez cziowieka za
posrednictwem skory. Stad znajdujaca sie w otoczeniu
cztowieka zielen, szczegdlnie w upalne dni, wptywa na
jego komfort.

2.4. Rézne role zieleni w percepciji otoczenia

podczas ruchu

Gibson [1966] uwaza, ze proces percepcji jest
rezultatem widzenia panoramicznego cziowieka znaj-
dujgcego sie w ruchu. Wedtug niego cztowiek widzi po
to, by sie poruszad, ale jednoczesnie cztowiek porusza
sie, by widzie¢. Kiedy obserwator przemieszcza sie
z punktu do punktu, dziatajg na niego rézne bodzce
i doznaje on réznych wrazen wizualnych, stuchowych
i zapachowych. Bodzce i doznania od nich pochodzace
zmieniajg sie w zaleznosci od punktu obserwaciji, w ja-
kim sie cztowiek aktualnie znajduje. Mozna stwierdzic,
ze kazdy punkt w przestrzeni jest niepowtarzalng kom-
binacja $wiatta, zapachdw i dzwiekdéw i otaczajacych
cztowieka elementéw przestrzeni. Cztowiekowi poru-
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Ryc. 3. Zieler tworzy rézne rodzaje podtoza, ktdre dostarczajg roznych doznan stuchowych, dotykowych i wizualnych. Takie bodzce,
szczegdlnie dzwigkowe, pomagaja cztowiekowi znajdujgcemu sie w ruchu w samolokacii; zrodto: fot. autorka
Fig. 3. Greenery creates different types of ground that provide different auditory, tactile and visual experiences. Such stimuli, especially
sound stimuli, help a person in motion to self-locate; source: photo by the author

szajgcemu sie w srodowisku, zawsze towarzysza ja-
kies powierzchnie. Najbardziej odczuwang powierzch-
nig jest powierzchnia podtoza, po ktérym porusza sie
obserwator. Elementy otoczenia rowniez posiadaja ja-
kie$ powierzchnie. W procesie percepciji powierzchni,
oprécz wzroku, cztowiek uzywa zmystu dotyku. Row-
niez dzwiek posiada duze znaczenie w percepcji, np.
odgtos krokéw cztowieka znajdujgcego sie w ruchu
wptywa na doznanie samolokacji. Dzwieki pochodza-
ce od podtoza zalezg od jego rodzaju. Powierzchnie
utwardzone w $rodowisku architektonicznym z reguty
dostarczajg podobnych dzwiekow, zas zielen moze
tworzy¢ wiele roznych rodzajow podtoza o réznych fak-
turach, w zaleznosci od gatunku i fazy swojej wegetaciji
i dzieki temu dostarczac réznych wrazen stuchowych
wizualnych i dotykowych.

Kiedy cztowiek podczas ruchu obserwuje
z pewnej odlegtosci jaki$ obiekt architektoniczny oto-
czony zielenig, a przestrzen pomiedzy obserwatorem
a obiektem rowniez jest wypetniona formami zieleni, to
z kazdym kolejnym krokiem zmieniajg sie widziane ob-
razy. Wraz z przemieszczaniem sie cztowieka z punk-
tu do punktu, powstaje wiele widokow, kadrow, ujeé
obserwowanego obiektu. Na ilos¢ tych zmieniajgcych
sie widokéw majag wptyw formy zieleni znajdujace sie
wokot obiektu i w przestrzeni pomiedzy obserwatorem
a obiektem. Formy zieleni wokot obiektu nie pozwalajg
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Ryc. 4. Zmieniajace sige widoki obiektu obserwowanego przez cztowieka podczas ruchu. Zielen, ktéra znajduje sie blizej obserwatora
kadruje widoki. Podczas ruchu cztowieka, wydaje sig, ze formy zieleni znajdujace sie przy obiekcie przesuwaja sie po elewacji. W ten
sposob tworzy sie wiele interesujgcych ujec obiektu; Zrodto: K. Sobczyriska 2018, s. 165-177
Fig. 4. Changing views of a human-observed object during movement. Greenery that is closer to the observer, frames the views. During
human movement, the greenery forms next to the building appear to move across the facade. This creates many interesting views
of the building; source: K. Sobczyriska 2018, s. 165-177]

zobaczy¢ go wyizolowanego z otoczenia, stanowig dla
niego tto i same istniejg na jego tle, a wraz z ruchem
obserwatora, widziane pod réznymi kgtami, sprawia-
ja wrazenie, ze przemieszczajg sie na elewacji budyn-
ku. Stad kazdy kadr jest niepowtarzalny. Z kolei formy
zieleni znajdujgce sie blizej obserwatora przestaniajg
obiekt lub jego czesc¢ i kadruja kolejne jego widoki.
Proces postrzegania drzew w lesie podczas
przemieszczania sie z punktu do punktu bedzie roz-
nit sie od postrzegania srodowiska architektoniczne-
go. W lesie, podczas przemieszczania sig, obserwator
nie bedzie odnotowywat istotnych zmian. W otoczeniu
skfadajgcym sie tylko z architektury moze by¢ podob-
nie. Natomiast w przestrzeni sktadajacej sie z architek-
tury i form zieleni pojawi sie wiecej réznych widokdw
tego samego obiektu architektonicznego. Wraz z prze-
mieszczaniem sie cztowieka obserwujgcego obiekt,
istniejgce w jego sagsiedztwie formy zieleni moga go
nieco przestania¢, pézniej odstaniac kolejne jego czesci
i w ten sposob pojawi sie wiecej sekwencji widokowych
niz przy braku zieleni w jego sasiedztwie [K. Sobczyn-
ska 2020, s.147-159]. Z kolei zielen znajdujaca si¢ bli-
zej cztowieka obserwujacego obiekty architektoniczne
z pewnej odlegtosci, moze w interesujgcy sposob ka-
drowac widoki niczym kurtyna. Formy zieleni o rzadkim
ulistnieniu, znajdujgce sie w przestrzeni pomiedzy ob-
serwatorem a obiektem architektonicznym, mogag two-
rzy¢ przezrocza niepozwalajgce na zobaczenie zarysu
obiektu, ale przeszkadzajgce w odnotowaniu szczego-
tow i detali. Wobec powyzszego autorka chce zwrdcic

uwage, ze formy zieleni odpowiednio wprowadzane do
przestrzeni architektonicznych urozmaicg i wzbogacag
proces ich postrzegania.

Zdaniem autorki, proces percepcyjny zwigzany
z postrzeganiem obiektow architektonicznych, gdzie
substancje i powierzchnie sg trwale rozmieszczone
rézni sie od procesu percepcii zieleni, gdzie istnieje
réznorodnos¢ substancji i powierzchni i ich trwatosci
i gdzie niektore czesci ulegajg przemieszczaniu pod
wptywem wiatru czy ruchu cztowieka. Ponadto, rosliny
poruszane przez wiatr czy ruch czitowieka wprowadzajg
dynamizm w postaci migotania swiatta, drgan, wibracji
i dzwiekow. Obserwator odczuwa ciggte zmiany reje-
strowane wzrokiem, dotykiem, stuchem, powonieniem
i receptorami w skorze. Zielen jest zrédtem ogromnej
ilosci bodzcéw o réznej intensywnosci, wiec, wedtug
autorki, wprowadzana w przestrzenie architektonicz-
ne moze interesujgco wzbogacic¢ proces postrzegania
otoczenia.

BodZce akustyczne, zapachowe, dotykowe oraz
wibracje w przestrzeni szczegdlnie wazne sa dla osob
stabowidzgcych poprzez oddziatywanie sensoryczne.

Formy zieleni, wraz ze swg rdoznorodnoscig
ksztattow, barw i wielkosci, ktére znajdujg sie w prze-
strzeni pomiedzy obiektem a obserwatorem, mogg
wptywac na ocene odlegtosci i odczuwanie gtebi czy
bliskosci, a nawet barwy obiektu. Podobnie bedzie
w wiekszych przestrzeniach urbanistycznych, formy
zieleni moga wptywacé na ocene dystansu, skali, wiel-
kosci wnetrz urbanistycznych [K. Sobczynska 2014].
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PODSUMOWANIE

Formy zieleni sg odbierane przez cziowieka
wszystkimi zmystami, poniewaz dostarczajg doznan
wizualnych, dzwiekowych, zapachowych, dotykowych.
Percepcja wszystkimi zmystami daje petniejsze odczu-
cie otoczenia. W jej procesie z udziatem zmystu dotyku
i receptorow skornych duze znaczenie majag faktury, po-
niewaz dotyk jest bardzo osobistym doswiadczeniem
i nosnikiem duzej ilosci informaciji, co czesto wptywa
na wzrost poczucia bezpieczenstwa. Réznorodnosé
gatunkow rosdlin i zwigzane z tym bogactwo faktur
pni drzew, ulistnienia krzewow, trawnikow dostarcza
cztowiekowi bardzo duzej ilosci doznan zmystowych.
W pordwnaniu z twardymi powierzchniami architek-
tury, zielenn posiada generalnie miekka strukture, kto-
ra tagodzi wrazenia pochodzgce od ostrych krawedzi
budynkdw.

Zielen znana cztowiekowi z wczesniejszych do-
Swiadczen, np. z dziecinstwa, kojarzy sie generalnie
z czym$ przyjemnym i wywotuje pozytywne dozna-
nia. Autorka pragnie zwrdci¢ uwage, ze wprowadzanie
form zieleni do ukfaddw architektonicznych niesie wiele
pozytywow. Wedtug niej zielenn w projektowaniu urba-
nistycznym kojarzy sie gtéwnie z funkcja ekologiczna,
zdrowotng i wypoczynkowg, tymczasem, jako forma
przestrzenna, o réznorodnej i zmiennej strukturze, jest
bardzo waznym elementem przestrzeni, ktéry w roz-
ny sposob wptywa na proces percepcji. Formy zieleni
ze swa roznorodnoscia sg zrodtem niezliczonej iloSci
bodzcow dla wszystkich zmystéw i w interesujgcy spo-
s6b wzbogacajg proces percepcji otoczenia, czynigc
go petniejszym. Wptywajg tez na sposdb postrzegania
obiektdw architektonicznych, na odczucie dystansu,

gtebi, barwy, wielkosci. W niniejszym artykule, autorka
zdecydowata sie spojrzeC na zielen jako forme prze-
strzenng, element przestrzeni, ktdéry znaczaco wzbo-
gaca proces percepcji i wptywa na postrzeganie oto-
czenia. Wedtug niej znajomos¢ tych cech i wtasciwosci
form zieleni pozwoli projektantom docenic zielen jako
narzedzie projektowania przestrzeni i ludzkich doznan.
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