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ACOUSTIC PROPERTIES OF THE MODERN LANDSCAPE:
PROBLEMS OF KNOWLEDGE AND PROSPECTS OF RESEARCH

Annotation. The problem of research of acoustic properties of a modern landscape is considered; the analysis of
foreign and domestic experience of knowledge of these properties, and also understanding of concept «sound landscape»
is carried out; It is noted that natural geographers pay more attention to the study of acoustic properties of residential,
mostly urban, as well as road and recreational landscapes. In Ukraine, knowledge of the acoustic properties of the modern
landscape needs to be intensified. In particular, this applies to studies of the sound landscape of individual cities, industrial
regions, road landscape engineering systems, recreational areas, and so on. The study of the sound landscape of Vinnytsia
was conducted using the methods of classical and anthropogenic landscape science and specific approaches, which made
it possible to develop the basis of the future map of the sound landscape of Vinnytsia — a map of the sound relief of the
city. Phytocomponent of the modem landscape of Vinnytsia and, in part, road landscapes of Podillia. In the future, more
attention should be paid to comprehensive research of sound landscapes, their classification, the importance of sounds in
the formation of the landscape itself and human life and health.

Keywords: anthropogenic landscape, acoustic landscape, sound landscape, acoustic space, sound background, bi-
ophony, geophony, anthropophony, acoustic properties, sound relief, rational use.

Jenncuxk I. 1., Kancoknii B. C., Kancbka B. B. AKYCTUYHI BJJACTHUBOCTI CYYACHOI'O JIAH/-
IA®TY: MPOBJIEMHA NI3HAHHSA il MNEPCIIEKTUBU TOCJIII)KEHD

Anotanis. Cepex IuX HOBHUX, YHIKaJTHHAX 1 EPCIIEKTUBHUX HAPSAMKIB Cy4acHOTO JaHIMIAa(TO3HABCTBA 0COOIMBO
aKTyaJIbHUM € BHBYCHHS MOTO aKyCTHYHHX BIIACTHBOCTEH, 30KpeMa, JOCITIKEHHS PI3SHOMAHITHOCTI Ta TIHOMHHU 3BYKiB,
NEBHI SIKOCTI SIKUX TPOSBISIIOTBCS B Janmmadri. JlanamadTHi 3Bykn — 1e eineMeHTH reoiHdopmaliiitHol cucteMu
cepenoBuINa, sIKi BioOpa)katoTh MEBHI MPUPO/IHI, COLIaNbHO-eKOHOMIUHI Ta KYJIBTYpHI siBUIIA. BoHU € crienudiyHuMu
JUISL KOKHOTO PETiOHY 1 € YaCTHHOIO «IyXy Micus. 3By4aHHS JaHAmAadTy € BaXIUBUM €JIEMEHTOM HPUPOAHOI Ta
KYIBTYpHOI CIAAIIMHHA 1 3ByKH OCOOJHMBO «YyTIMBHMIi» JO 3MiH JAHAMA(Ty, BUKIUKAHUX PO3BHTKOM IMBLTi3aIlii.
AKyCTHYHI BIACTHBOCTI JIaHAMIA(TIB HEOOX1THO OXOPOHSTH SIK CKJIaIOBY HeMaTepialbHOI KYJIBTYPHOI CIIaIIAHI. 3BYKH,
AKi 3 IEBHUX MPUYHH € YHIKATFHIMH a00 MalOTh OCOONHBY MIHHICTH JJISI MiCIIEBOI CIUTBHOTH, MOYKHA 3HAWTH Mailke B
KO)KHOMY cepeloBHIlli. MiX JIFOJIMHOIO Ta MicLieM, sIKe BU3HAYAETHCSl 3BYKOBUM (DOHOM JaHAIaPTy, MOXKYTh BUHUKATH
CHJIbHI 3B’ SI3KH.

VY crarTi po3nIsTHYTO MpoOIeMy JIOCTIJDKEHHSI aKyCTUYHHUX BJIACTHBOCTEH Cy4acHOro JiaHamadTy; 31HCHEHO aHa-
i3 3apyOXKHOTO 1 BITYM3HSHOTO OCBIAY IMi3HAHHS WX BIACTUBOCTEH, a TaKOXK PO3YMIHHS IMOHSTTS «3BYKOBHUH JaHI-
madTy»; 3a3HaUCHO, 0 TeoTpaPu-MPUPOAHUIHHAKN OUTBINE YBAarW MPHUAUIIOTE TOCIIIHKEHHSIM aKyCTHIHUX BIaCTHBOC-
Teil cennTeOHuX, MepeBaKHO MICHKUX, a TAKOXK JOPOXKHIX 1 pekpeariitaux manmmadTi. B Ykpaini nizHaHHS aKyCTHIHIX
BJIACTHBOCTEH Cy4acHOTO JIaHAmAPTy HEOOXITHO aKTHUBI3yBaTH. 30KpeMa 1€ CTOCYEThCS JOCIIHKEHb 3BYKOBOTO JIAH]I-
madTy OKpEMHX MICT, IPOMHCIOBUX PETriOHIB, TOPOXKHIX JaHAIIA()THO-IHKEHEPHUX CUCTEM, PaliOHIB pekpeartii ToIo.



Journal «Landscape Science» 2023, 4(2)

JocunimkeHHs 3ByKoBOTo JTaHamadTy M. BIHHUIN TPOBEAEHO 3 BUKOPHCTAHHSIM METO/IIB KJIIACHYHOTO i aHTPOIIOI€HHOTO
JaHIaTO3HABCTBA Ta CIEMU(IYHNX IMiIXO/IB, IO AaJI0 MOXKJIHMBICTH PO3POOUTH OCHOBY MaiOyTHBOI KapTH 3ByKOBO-
ro saHamadTy BiHHHUIN — KapTy 3BYKOBOTO pelbedy MicTa, 3MIMCHUTH «3BYKOBE» MPOQITIOBAHHSI, a TAKOXK ITOKa3aTh
MOYKJIMBOCTi BHKOPHCTAHHS HasSBHUX MarepialiB y mporeci GopMyBaHHS (ITOKOMIIOHEHTY CyYacHOTO JIaHAIA(Ty M.
Binaunmi ta, 9acTkoBO, TopokHIX JaHAmadTiB [lonima. Y MaliOyTHhOMY HEOOXi1THO OLIbIIE yBAark MPUIUTNTH KOMIUICK-
CHHMM JOCJII/DKCHHSIM 3BYKOBHX JIaHAMA(TIB, iX KIacudikallii, 3HAYNMOCTI 3ByKiB y (popMyBaHHI camoro jJaHamadty ta

KUTTEMISITBHOCTI ¥ 30pOB’T JTFO/IeH.

KuarouoBi ciioBa: anTponoreHHu# nanamadT, akyCTHYHUH JaH{adT, 3ByKOBUH JaHAIIAa(T, aKyCTHYHUI TIPOCTIp,
3ByKoBUH (oH, 6iooHist, reohoHis, aHTPOIO(OHIs, aKyCTUYHI BIACTHBOCTI, 3BYKOBHI peNbe(], parlioHaIbHE BUKOPHC-

TaHHA.

Importance and relevance of the researched
topic. The rapid development of landscape science
in the second half of the XX century has led to the
advancement of the research into new areas, which
gradually formed corresponding science fields.
Among these are geochemistry and geophysics of
landscapes, reclamation landscape science, land-
scape ecology, historical and anthropogenic land-
scape science, and others. These areas of research
have developed unevenly. At the end of the XX
century, for various reasons, only landscape ecolo-
gy (2000-2010) (Hrodzynskyi, 2014) and anthropo-
genic landscape science (2005-2020) were studied.
These areas continue to develop more intensively in
Ukraine at the beginning of the XXI century (Mik-
heli, 2008). In the second decade of the XXI cen-
tury, natural geographers and landscape scientists
of Ukraine began to explore and partially develop
new promising areas of landscape research, due to
the needs of aesthetic design of modern landscape
(landscape design), the importance of its functioning
and prospects for the development of anthropogenic
micro-, meso- and macro-focal processes (Denysyk,
Shmahelska & Stefankov, 2010), understanding of
the historic perspective and possibilities for mod-
ern use of geoglyphs in the landscape (Kanskyi &
Kanska 2016). The research shift has resulted in the
development of the areas that were previously out
of consideration by many Ukrainian landscape re-
searchers, such as the landscape in people’s every-
day lives (Denysyk et al., 2020), acoustic processes
and phenomena of the modern landscape, the land-
scapes of the solar system’s planets (Kyryliuk S. &
Kyryliuk O., 2019), etc.

Among these new, unique and promising areas
of the modern landscape research, the study of the
acoustic properties is especially relevant, in par-
ticular the exploration of the variety and depth of
sounds, certain qualities of which are manifested in
the landscape. Landscape sounds are elements of the
geographical environmental information system that

reflect certain natural, socio-economic and cultural
phenomena. They are specific to each region, and
they are part of the «spirit of the place». The sound
of the landscape is an important element of natural
and cultural heritage; it is particularly sensitive to
changes in the landscape, which are caused by the
development of the civilization. It must be protected
as a component of intangible cultural heritage (Ber-
nat, 2011).

Sounds that for some reason are unique or of
particular value to the local community are found
in almost every environment. Strong connections,
called topophonophilia, can occur between a per-
son and a place defined by the sound background of
the landscape (Drever, 2005). Changes in the sound
background of the landscape are an important indi-
cator of changes in the landscape (Bernat, 2004).

Since the foundation of landscape science, most
scientists have not studied all the physical and dy-
namic characteristics of landscapes. Generally, the
main preference was given to the study of hydro-cli-
matic conditions, vegetation, soil cover, relief con-
figuration, landscape structure and its development,
anthropogenization, etc. Few scholars paid attention
to such characteristics of landscapes as tone, pattern,
smell, energy and sound. Usually, these properties
of the landscape are explored by artists, musicians,
sculptors and others. However, these properties are
no less important in the formation of natural (natu-
ral, natural-anthropogenic and anthropogenic) land-
scapes. The sound is one of the important physical
characteristics (Hrodzynskyi, 2005a, p. 226).

The study of the «sound landscape» as a research
field began in the middle of the XX century abroad.
In Ukraine, it is just beginning. It is not surprising
that at the beginning of the 21st century, there is no
sound methodology for studying the «sound land-
scapey in Ukraine. There are still many controversial
issues regarding the term «sound landscape».

Current state of the researched issue. Special-
ists in various fields of science and culture were first
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engaged in the description, then the study of sound,
sound background and, finally, the study of the
sound landscape. Each of them considered sounds
in the landscape and explored the sound landscape
noting some aspects relevant to their creative activ-
ity. However, most scientific papers are devoted to
the sound landscapes of cities or certain settlements
and localities (the term «sound space» is also used).
There are many foreign publications, so we note
only those that relate to certain aspects of the per-
ception of sounds in the landscape and the definition
of «sound landscape».

In Humboldt’s artistic descriptions of travels,
the characteristics of individual sound phenomena
in the atmosphere, on the surface and underground
are often found, as well as attempts to give them a
scientific explanation (Humboldt, 2000). Much at-
tention was paid to sounds in landscapes by V. P.
Semenov-Tian-Shanskyi. In the work «Geography
of landscape tones, smells and sounds» (chapter
XX) he notes: «... the tundra is characterized by the
sound of a white owl, ... granite massif in Finland
with its pine forests is characterized by a special res-
inous odor, with weak development of bird sounds,
represented by weak, monotonous squeak of the tit
throughout the summer and excessive cuckoo cuck-
00 in the spring» (Semenov-Tian-Shanskyi, 1926).

At the beginning of the 20th century, the Finn-
ish geographer Johannes Gabriel Grand noted that
the landscape is perceived on the basis of the sen-
sory properties of the environment as a real object
of interest for the geographer. Auditory phenomena,
according to Grand, are an essential factor that cre-
ates a context for landscape perception in the area
of close contact. These phenomena consist of tones,
sounds, noises and harmonies / disharmonies. Grand
created links between science and art. He pointed
out that it is necessary to take into account the factor
of sound perception in environmental planning and
spatial management (Grano, 1997).

Different understanding of sound phenomena
in the landscape and the corresponding terms are
used by Polish scientists: audiosphere, phonosphere,
melosphere, sonosphere, auditory horizon, sound
sphere, acoustic landscape, sound landscape, acous-
tic space, background space, landscape sound layer,
acoustic climate (Bernat, 2008).

The concept of «sound landscape» is also under-
stood differently. Below are some examples. Ray-
mond Murray Schafer (1994): «Sound landscape»

is any acoustic field of study ... We can single out
the acoustic environment as a field of study just as
we can study the characteristics of that landscape.
However, it is not so easy to formulate an accurate
impression of the sound landscape as of the land-
scape»; B. Krause (1987, 2002): all sounds (bioph-
ony, geophony and anthropophony) that are present
in the environment at the moment, the sound land-
scape as a finite resource competing for spectral
space (niche hypothesis) (Bryan C. Pijanowski et
al., 2011a); A. Farina (2006): a set of sounds that
are related to a certain landscape in the perception of
the organism (hypothesis about the ecological field)
(Bryan C. Pijanowski et al., 2011a); B. Pijanowski
(2011): it is a complex composition of sounds from
various sources, including biophony, geophony and
anthropophony, which creates acoustic patterns in
space and time (Bryan C. Pijanowski et al., 2011c).

In Ukraine, there are no fundamental scientific
principles of acoustic characteristics of the land-
scape. Some scientists draw attention to the impor-
tance of studying sounds in the landscape (Hrodzyn-
skyi, 2005a, p. 242). M. D. Hrodzinskiy notes, that
«The perception of sounds in the landscape has been
studied much worse than the peculiarities of'its visual
perception. Of course, in its importance, the percep-
tion of the landscape hearing is inferior to sight.
However, for some cultures (such as the Eskimos,
who live much of the year in the darkness and the
polar night), the sound perception of the landscape
has the same meaning as the visual. Even a man of
modern metropolises, who is guided by the rule «it
is better to see once than to hear a hundred timesy,
without any sounds and noise in the landscape feels
discomforty (Hrodzynskyi, 2005b, p. 169). This
scientist also considers the concept of «audio land-
scape» — a landscape full of sounds (Hrodzynskyi,
2005b, p. 226). In this case, M. D. Hrodzinski notes
that «not only does a place need sounds, but sound
also needs a clearly defined place (meaning geo-
graphical sounds)» (Hrodzynskyi, 2005b, p. 242).
The influence of the sound background of road land-
scapes on human health was partially studied by Hr.
I. Denysyk and O. M. Valchuk-Orkusha (Denysyk &
Valchuk, 2005). V. S. Kanskyi and V. V. Kanska be-
gan to study some properties of the sound landscape
of Vinnytsia buildings.

Research methods. The issue of developing
methods and techniques for the study of sounds in
the landscape and, in general, the sound landscape
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remains difficult in the scientific research of foreign
and Ukrainian geographers and landscape scientists.
However, at the beginning of the XX century (1928)
V.P. Semenov-Tian-Shanskyi noted: «... the natural
bright tones of the landscape, smells and sounds
geography is quite amenable to scientific research»
(Semenov-Tian-Shanskyi, 1926, p. 233).

Various scholars and people devoted to creative
activities are engaged in research of sound propaga-
tion in the natural environment, and everyone per-
ceives the ways to addressing the issues differently.
For individual sounds, this is acceptable and nec-
essary. However, as our field research shows, if the
research examines the sound landscape, where the
basic object of research is the landscape, then in the
process of learning its sound features it is essential
and important to use appropriate methods of modern
classical and anthropogenic landscape research (De-
nysyk, 2012).

The acoustic background of the landscape and,
therefore, the sound landscape are so complex and
multidimensional that it is impossible to understand
and characterize them during a single research. Fea-
tures of the design of the acoustic background of the
landscape and its unerstanding is that the background
must be adapted to the needs arising from the corre-
lation between the current state of the sound back-
ground of a particular landscape and the activities
carried out by those who use this landscape. Con-
stant, especially stationary sound landscape studies
are possible only with the use of various scientific
methods, including physics (especially its section of
acoustics), mathematics, some technical sciences, as
well as biology, ecology, geology and others.

The technique of mapping the acoustic landscape
background, fixing its individual sound landscape
complexes is an important and complex issue. In
particular, the map of the sound landscape makes it
possible to understand how the corresponding land-
scape is structured acoustically, what sounds overlap
it completely, where more active sound forms are
distinguished, which areas serve as a certain sound
background, and which create relative silence. In the
process of mapping the sound background, the land-
scape of Vinnytsia is taken as a model.

Since the beginning of the 21st century, scien-
tists have been developing online projects that help
expand the understanding of the sound places and
show the connection of sound scenes with places.
Some of the projects are international in nature, for

example: Sound cities (Soundcities), Sonic Post-
cards (Sonic Postcards), Save Your Sounds (Save
our Sounds), Sounds of Europe (Europeana Sounds
project), Sound Tourism (Sound Tourism), Sounds
of New York (SONYC. Sounds of New York City),
London Sound Survey (London Sound Survey), 100
Finnish Soundscapes (100 Finnish Soundscapes).
Canadian composer, writer and environmentalist R.
M. Schaefer introduced the term «soundscape» into
scientific usage. His project «World Soundscape»,
implemented with the support of UNESCO in the
second half of the XX century, deals with acoustic
ecology — the impact of anthropogenic noise on the
environment and human interaction with the world
of sounds.

The purpose of the research is to consider the
challenges of understanding the acoustic properties
of the modern landscape, the isolation of the sound
landscape, its importance in human life, including
the impact on health, as well as the need to preserve
as an intangible cultural heritage.

Main material. Understanding of the land-
scape’s sound background is similar to the studies
of foreign scientists in the acoustic space. Accord-
ing to Marshall McLuhan (McLuhan, 2001) acoustic
space is a space in which there is no center and no
boundaries, in contrast to the strictly visual space.
The acoustic space of the city is a place of every-
day and functional experience. The sound enhanc-
es the feeling of space, expanding it with what we
cannot see. The space allows sound to manifest; it
emphasizes certain qualities (for example, tone and
dynamics) and gives sounds depth and richness
(McLuhan, 2001). The sounds are characterized by
dimensions related to space, namely height, depth,
length, volume. The space reveals the tone of sound
and acoustic potential manifested in reverberation.
The propagation of sound depends on the terrain, the
underlying surface and meteorological conditions.

The perception of the sounds quality that ac-
company various phenomena (pitch, tone, intensity,
mood), and perception of the quality of movement
phenomena (speed, rhythm, dynamics, tempo) lead
to a clearer perception of the outside world. A full-
er understanding of the «image of the world» is im-
possible without the acoustic factor (Bernat, 2014).
These and other properties of acoustic space are
inherent in the sound landscape, in addition to the
fact that the latter — the boundaries, perhaps some-
times conditional, but there are. The «landscape» of
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sounds is also manifested in the fact that they play
the role of boundaries in the landscape (Hrodzyn-
skyi, 2005a, p. 226).

The general perception of the landscape back-
ground sound, only as an acoustic space, leads some
scientists to believe that sound can be only one of
the landscape components, namely a certain de-
rivative that is formed chaotically. It does not. The
landscape is multicomponent, and each of them cre-
ates its own unique sound. «The peculiarity of the
sounds perception in the landscape is that most of
them are not simple sounds with their amplitude and
frequency, but are the result of mutual overlap of dif-
ferent sound waves. However, we do not hear the
cacophony of sounds, but are able to identify them
as individual events («sound elements of the land-
scape»), determine to which places the landscape
and its components, these sounds and noises be-
long» (Hrodzynskyi, 2005b, p. 170). The variety of
landscape components sounds, interacting with each
other, forms a unique sound background for each

landscape complex. Sound backgrounds are divided
into three groups: biophony, geophone, anthropoph-
ony. Biophony is the sounds of living organisms
used by animals to communicate. These include
the sounds of birds, amphibians, insects, mammals,
fish, amphibians and crustaceans in both terrestrial
and aquatic systems. Geophony is understood as a
set of sounds caused by physical processes, such as
wind, water flow, thunder and the earth movement.
Anthropophony is formed by sounds that occur in
the process of human use of mechanical devices
(technophone): stationary machines such as fans
and air conditioners, mobile machines, in particular,
aircraft, cars, boats, construction cranes, bulldozers,
etc. (Bryan C. Pijanowski et al., 2011c).

Together they form a certain «sound ensemble»
peculiar only to this landscape complex. The basis of
any sound landscape is its sound relief. Consider in
more detail the sound relief on the example of Vin-
nytsia (fig. 1).

The Vinnytsia sound relief schematic map is
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Fig. 1. The Vinnytsia sound relief schematic map
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laid out according to the methodology of the topo-
graphic maps. Of course, sound has many of its fea-
tures, which were mentioned above. To measure the
volume, we used the application program «Sound
Meter» (Sound Meter 1.6.5a). This program allows
you to measure the volume in decibels (dB) using a
smartphone microphone.

Sound background measurements were per-
formed in the most exposed areas of the urban land-
scape during the day. They included: measuring the
volume (dB) of the main streets of the city and ad-
jacent areas; identification of the loudest and quiet-
est parts of the city; determination of intermediate
values of volume between the loudest and quietest
areas of the study area (the number of measurements
depended on the distance between the loudest and
quietest area). Sound volume was measured every
100 m, and climatic parameters — pressure, tempera-
ture and humidity were recorded.

Indicators of sound power measurement points
are plotted on the map of Vinnytsia, connected by
isobells (iso — line, bell — unit of the difference in
sound volume levels measurement). On the basis of
the city sound relief map its sound profile is con-
structed (fig. 2). The spatial location of the profile
line depends on the research needs, including fur-

dB
|

ther knowledge of the Vinnytsia sound landscape: to
determine the loudest and quietest areas of the city
— sound peaks, ridges, plateaus; establish of the de-
pendences of the sound relief form on climatic and
weather conditions, time of day, season, etc. The
developed map and profile of the Vinnytsia sound
relief made it possible to specify the influence of
high-rise buildings on the formation of the Vinnytsia
sound relief.

The conducted studies of the sound relief and
partly of the Vinnytsia landscape nowadays and in
the future will have great practical significance. Ac-
cording to one of the supplementary reports of the
European Landscape Convention, sound, along with
smell, touch and taste, contributes to the perception
or rejection of the landscape (Council of Europe).
That is, it is one of the signs by which a person
chooses his place of living. As an example, we will
consider one of the Vinnytsia sound landscape com-
ponents — the sound (noise) of road transport.

Noise from vehicles, especially street noise, is
considered the main source of pollution in the ur-
ban landscape of Vinnytsia. In contrast to industrial
noise, which has decreased in recent years, traffic
noise continues to increase with increasing traffic
intensity. In case of doubling the number of vehicles
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Fig. 2. The sound relief profile of Vinnytsia from the fig. one
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on the Vinnytsia bypass road, the noise increases by
3-4 dB, Kyiv highway (Stryzhavka) — by 3-4 dB,
Khmelnytskyi highway (Yakushintsi) — by 4-5 dB,
and if the speed doubles, then — by 10-14 dB. For hu-
mans, the objective indicators of noise exposure are
not its intensity (threshold 70-80 dB), but the pitch
(2-2000 Hz) and exposure time. In the residential
and road landscapes of Vinnytsia and Podillia, these
indicators and their adverse effects on people, best
optimize greenery, including roadside forest belts.
Properly designed and created roadside forest
belts have a complex nature of protective measures.
To some extent, they not only optimize unwanted
geochemical processes, absorb dust and other harm-
ful substances that pollute the air, but also neutralize
noise pollution. However, the analysis of existing
roadside forest projects, designed with landscape
requirements in mind, shows that the «interests» of
optimizing unwanted chemical and noise pollution
may not coincide. The decrease in the noise level of
the environment pollution because of green spaces is
due to such phenomena as scattering, absorption and

Table 1. Noise reduction by various types of greenery

diffraction of sound waves.

Sound energy, getting from the air into the space
filled with tree canopies, passes into another envi-
ronment — air + leaves, which has the ability to scat-
ter and absorb it. These properties are more noticea-
ble with increasing density of roadside plantings and
its maximum approach to the road. However, this is
what contributes to the greatest accumulation of car-
bon monoxide on the road. If we take into account
that the acoustic effect of noise reduction is deter-
mined by such factors as bandwidth, dendrological
composition and planting design, the solution to the
problem is more attention to the dendrological com-
position of green spaces. Analysis of different types
of green spaces, their properties and opportunities to
reduce noise levels makes it possible to compile ap-
propriate dendrological structures of roadside forest
belts for road landscapes of Podillia (table 1).

Construction and the dendrological composition
of the strip

Three rows of deciduous trees: sharp-leaved ma-
ple, common elm, small-leaved linden, balsam pop-

Road lane

Level reduction

width

Construction and dendrological composition of the road

noise, dB

10

Three rows of deciduous trees: a sharp-leaved maple, an
ordinary elm, a small-leaved linden, a balsamic poplar (in
a row structure of plantings) with a shrub in a hedge or an
undergrowth of Tatar maple, spirea kaline-leaved, Tatar
honeysuckle.

4-5

15

Four rows of deciduous trees — small-leaved linden, sharp-
leaved maple, balsamic poplar (in a row structure of plantings)
with a shrub in a two-tiered hedge and an understory of yellow
acacia, spirea kaline-leaved, gorse, Tatar honeysuckle.

5-6

20

Five rows of deciduous trees — small-leaved linden, balsamic
poplar, common elm, sharp-leaved maple (in a row structure of
plantings) with a shrub in a two-tiered hedge and an understory
of spirea, Tatar honeysuckle, and hawthorn.

6-7

25

Six rows of deciduous trees — a sharp-leaved maple, an
ordinary elm, a small-leaved linden, a balsamic poplar (in a
checkerboard structure of plantings) with a shrub in a two-
tiered hedge and an undergrowth of white sod, hawthorn, Tatar
maple.

7-8
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lar (in the ordinary design of plantings) with a bush
in the hedge or undergrowth of Tatar maple, spirea
viburnum, honeysuckle.

Four rows of deciduous trees — small-leaved lin-
den, maple, balsam poplar (in the ordinary design
of plantings) with a shrub in a two-story hedge and
undergrowth of yellow acacia, spirea, viburnum, and
Tatar honeysuckle.

Five rows of deciduous trees — small-leaved lin-
den, balsam poplar, common elm, maple (in the ordi-
nary design of plantings) with a shrub in a two-story
hedge and undergrowth of spirea kalinolisty, honey-
suckle, and hawthorn.

Six rows of deciduous trees — sharp-leaved ma-
ple, common elm, small-leaved linden, balsam pop-
lar (in the checkerboard pattern of plantings) with a
shrub in a two-story hedge and undergrowth of white
turf, hawthorn, and Tatar maple.

In cities, there are mostly no opportunities and
it is impractical to create such roadside forest belts.
There are other patterns and a variety of measures
that can be used (fig. 3).

The interdisciplinary project «Sounds of Europe-
an Cities and Landscapes» (4bout Soundscape of Eu-

0\

Residential
houses

oisg prot€ction
plantdtions”

ropean Cities, 2009), that was implemented in 2009-
2013, covered 23 countries. The main goal of the
project was to develop an interdisciplinary research
approach to sound landscapes, aimed at improving
the quality and protection of the acoustic environ-
ment through legal instruments. In the framework of
field seminars, laboratory research and conferences,
research methods, general indicators of sound land-
scape assessment, etc. were partially developed. The
project focused on the connection between the sound
landscape and human health, quality of life, cultural
heritage and economy. In particular, in US national
parks, sound landscapes are protected as a valuable
natural and cultural resource. The Careggi Land-
scape Declaration on Soundscapes (Careggi, 2012)
confirms the value of sound landscapes as an element
of cultural heritage. In Catalonia, sounds are record-
ed that are typical of 135 Catalan sound landscapes.
This is done to emphasize the connection between
sound landscapes and intangible cultural heritage.
Even wider practical significance of knowledge of
the sound background of the landscape was deter-
mined by Semenov-Tian-Shanskyi «Different hu-
man races and individual tribes in different climates
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)

Residential
houses

fﬁo\c\\
bu1 dings

Bliln |

b NE K

Noise
| | shadow

I‘Highway 6 meters wide '

Fig. 3. Scheme of road (street) noise distribution in Vinnytsia (Kyivska Street).
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undoubtedly differ in different degrees of musicality
and different quantitative ratios of people with high,
medium and low registers of voices, their different
range, different predominant shades (timbres) of
voices, different intonations of the language, then
singing, then steep ....» (Semenov-Tian-Shanskyi,
1926, p. 231).

Conclusions. The further development of land-
scape science in Ukraine will depend not only on
classical studies of the modern landscape, but also
on new, perhaps at the initial stages somewhat con-
troversial, areas in the field. Among these innovative
areas are constructive and engineering landscape
science, landscape design, research of acoustic (in
particular «sound landscape») properties of the
landscape, landscape in everyday life and tourism,
etc. For the most part, this will be cross-sectorial
research conducted jointly by specialists in various
fields of science, or there will be a need to train spe-
cialists who will be able to cover two or three fields
of science in scientific research. Detailed studies of
the modern landscape sound properties require such
skills.

Initiated studies of a Vinnytsia sound landscape
confirm that such research requires thorough exami-
nation of its various components, in particular of its
sound relief. They provide an opportunity to better
understand the essence and significance of the oth-
er sound landscape components, especially phyto-,
700-, anthropogenic components, to develop meas-
ures for their rational development and use. It should
be noted that the optimization measures proposed by
experts in various fields of science for the overall
improvement of the ecological condition of the stud-
ied landscape may not always match.

In the course of further sound landscape stud-
ies, it is necessary to develop more detailed research
methods, to carry out typology and classification, to
investigate structure, and also to consider the prob-
lem of the modern landscape sound background im-
pact on people’s daily lives, their health as well as
to develop recommendations on the possibilities of
rational sound landscape use in people’s economic
activities.
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